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1. IOACHUTEJIBHASA 3AITMCKA

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBI

PabGouass mnporpamma yueOHoro mpeamera OOIL12 «Xumusi» SBISETCS YaCThIO
o0pa3oBaTeNbHOIl MpOrpaMMbl MOJATOTOBKM CIIEHUAIMCTOB CPEIHEro 3BEeHa, pa3pabOTaHHON B
cootBercTBUU ¢ PI'OC CIIO no cneumansHocTu 44.02.02 IlpenonaBaHue B HadaJlbHBIX Kilaccax,
YTBEP)KJICHHOTO MpukazoM MunoopHayku Poccun ot 17.08.2022, No 742.

1.2. MecTo npeaMera B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CHEHUAINCTOB CPeIHEro
3BeHA

VYueonsiii npeamet OOI1.12 «Xumus» BXoauT B pazaen «O01eodpa3oBaTeIbHbIC TPEAMETHI
0011e00pa30BaTEILHOTO Y4€OHOTO IIHUKIIA.

1.3 O0bem y4eOHOIM TMCIUILIHHBI M BH/IbI Y4eOHOMH padoThl

Buna yueOHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON IPOrpaMMbl Y4eOHOI0 peaMeTa 78
B TOM YHCIIE:
- TeopeTudecKoe o0ydeHue 38
- IPAKTUYECKUE 3aHATHUS 40

- CaMOCTOsTENIbHAs paboTa -

- KOHCYJIbTallun -

- IPOMEKYTOYHAs arTecTanus - AuQQepeHIIMpPOBaHHBIN 3a4ET

2 IIVNTAHUPYEMBIE PE3YJIbTATHI
B pesynbraTte wu3ydyeHus npeaMmera y oOOydarolMXcs JOJDKHBL ObITH c(hOpMUPOBaHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIC PE3YJIbTATHI.
JInuyHOCTHBIE pe3yJIbTaThI
JInuHOCTHBIE  pe3yJbTaTbl  OCBOEHUS  OCHOBHOM  00pa3oBaTENbHOM  IPOrpaMMbI
00y4aroIUMHUCS OTPaXatoT TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIUXCsl PYKOBOJCTBOBATHCS
chOopMUPOBAHHOM BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAIIHM,

MO3UTHUBHBIX BHYTPEHHUX YOKICHUN, COOTBETCTBYIOIUX TPAAULIMOHHBIM IIEHHOCTSAM POCCUHCKOTO

oOmiecTBa, pacHIMpeHUE KU3HEHHOTO OIbITa M OIbITa JAEATEIbHOCTH B IPOLECCE pealn3aluu

OCHOBHBIX HalPaBJICHUI BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIUTAHMS:

—  c(opMUPOBAHHOCTH I'PAXKJTAHCKON MO3UIMH 00YJaIOLIErocst Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 0011eCTBa;

— OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00513aHHOCTEH, yBask€HHE 3aKOHA U TIPABOIIOPSIKA;

MATPHOTHYECKOI0 BOCIIUTAHUSA:

— c(OopMHPOBAaHHOCTh POCCHMCKON TIpakJaHCKOW HIAEHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH niepen PoanHOM, ropAaocTu 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3BIK U KyJbTYpY, IPOLIOE M HACTOSIIIEE MHOIMOHALMOHAJIBHOTO Hapoa Poccnn;

— [EHHOCTHOE OTHOUIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY W IPUPOJHOMY
HacJIEAUIO, MaMATHHUKaM, TpagunusaMm HapogoB Poccum, goctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYJIE;

AYXOBHO-HPABCTBEHHOI0 BOCHHUTAHMSA:

— OCO3HAHHE YXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOa;

— c(opMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHS;

— CIHOCOOHOCTH OILIEHHMBATh CHUTYallUI0 M MPUHHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

— OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OyAYIIETo;




ICTETHYECKOT0 BOCTIMTAHUSA:

— 9SCTETMYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

— TOTOBHOCTbH K CAaMOBBIPa)KEHMIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE IPOSBIATH KauecTBa
TBOPYECKOI JINYHOCTH;

(pu3M4YecKOro BOCIUTAHUS:

— ¢chOpMHUPOBAHHOCTH 3JJOPOBOr0 U 0€30MaCHOr0 00pa3a >KU3HU, OTBETCTBEHHOIO OTHOILIEHUS K
CBOEMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTH K TPYAY, OCO3HAHME IIEHHOCTH MaCTePCTBa, TPYA0IIO0HE;

— TOTOBHOCTh K AKTHBHOH NEATEIbHOCTH TEXHOJIOTMYECKOM M COLIMAIBHOW HANpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATb U  CAMOCTOSITEIBHO  BBINOJHSTH — TaKylO
JESITEIIbHOCTD;

— HHTEpeC K pa3IuyHbIM cdepaM NpoPecCHOHATBHON JAEATEIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp OyayIIei mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

— TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHHIO U CAMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— C(pOpPMHUPOBAHHOCTb  JKOJOTMYECKOW  KYJIbTYpPbl, IIOHMMAaHHWE BIUSHUS  COLMAJIBHO-
SKOHOMHMYECKUX TPOIECCOB HAa COCTOSHHUE MPHUPOJHON M COIMAIBHON Cpeabl, OCO3HaHHE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

— aKTUBHOE HETPUATHE IEHCTBUHN, IPUHOCAIIUX BpE OKPYKaIOLIeH cpee;

— YMEHHE IPOTrHO3UPOBATh HEOJIArONPHUSATHBIE IKOJIOTUYECKUE MOCIEICTBUS IPEIPUHUMAEMBIX
NENCTBUI, IPEIOTBPALLATh UX;

— OCO3HaHHE IIEHHOCTH HAy4HOH JesATEJbHOCTH, I'OTOBHOCTb OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

YuureiBas cnenuduky npeamera OOII 12 Xumusi, THIHOCTHBIE PE3YyIbTaThl B IPOTPAMME

KOHKPETH3UPOBAHBI KaK:

JIPO1- chopMHUPOBAaHHOCTh YYBCTBA TOPJOCTH M YBXKEHUS K HCTOPUU U JOCTHOIKCHUSIM
OTEUECTBEHHOW XMMHUYECKOW HAyKH; XMMHYECKH TPAaMOTHOE IMOBEACHHE B MPO(ECCHOHATHHOM
NESTeTbHOCTH W B OBITY MpH OOpalieHUH C XUMHYECKMMH BEIIECTBAMHU, MaTepHalaMH U
IIpoLEeccamy;

JIP02-roTOBHOCTH K IPOJOHKEHUIO 00pa30BaHus U MOBBIIIEHUS KBaTU(UKALUK B N30paHHOM
npo¢eCCUOHATBHOM EATENIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XMMUYECKUX KOMIIETCHIIMH B
3TOM;

JIP03-criocoOHOCTh  MCMOJIB30BATh JOCTHXKEHHUS COBPEMEHHOM XHMHUYECKOH HAayKd H
XUMHUYECKUX TEXHOJIOTUHA JUIsl TIOBBIIIEHUS COOCTBEHHOTO WHTEUIEKTYaJIbHOTO pAa3BUTUS B
BBIOpaHHON MPO(ECCHOHATILHOMN 1EATEIbHOCTH;

JIP04-roTOBHOCT M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU;

JIP05-chopMHUpPOBAHHOCTh JKOJIOTMUECKOW KYJIBTYPHl, IMOHWMAHHME BIHUSHUS COIMATBHO-
DKOHOMHUYECKUX TIPOLECCOB HA COCTOSHHME TPUPOJHOW M COLUAIBHOM CpenNbl, OCO3HAaHUE
100aIBHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIIeM;

JIP06-akTUBHOE HENPUATUE ACHUCTBUNA, TPUHOCSIINUX BPE OKpYKarOUIEH cpenie;

JIPO7-cOBEpIIEHCTBOBAHUE  SI3BIKOBOM M YMTATEIbCKOM  KyJIbTYpbl KAaK  CpPEICTBA
B3aMMOJEHCTBUS MEXKIY JTHOAbMH U TO3HAHUS MHUPA;

JIP08-0co3HaHNE IEHHOCTH HAYYHOU AESTENBHOCTH, TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYIO U
M CCJIEI0BATEIBCKYIO AESTEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

Jna oopmuposanus nuunocmuvlx pe3ynomamos y ooyuarowuxcs gopmupyromes YVJi:

— YB@XKEHHUE K UCTOPHH U JOCTHIKEHHUSIM OTEUECTBEHHON XMMHUECKON HaYKH;

— TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE caMO00pa30BaHUIO, Ha MIPOTSKEHUN
BCeM KU3HU;

— COBEpIICHCTBOBATH UMEIOIIMECS 3HAHUS,



’KeJlaHue 0CO3HABaTh CBOM TPYJHOCTU U CTPEMUTHCS K UX MPEOO0TICHHIO;

MOJIOKUTEIBHOE OTHOLICHUE K TPYAY, OCO3HAHUE LIEGHHOCTH MaCTepCTBa, TPYA0JII00HeE;

3HaHHE MOPAIbHBIX HOPM U YMEHHUE BbIIEJIUTh HPABCTBEHHBIHN acleKT MOBEICHNUS;

YMEHHUE COOTHOCUTH MOCTYIKH U COOBITUS C TPUHATHIMU 3TUYECKUMHU IPUHIIUIIAMHY;
MPOSIBIIEHUE AMIATHH, KAaK OCO3HAHHOTO TTOHUMAaHUS YyBCTB JAPYTUX JIOACH U CONEPEKUBAHUS
UM, BBIPKAIONIUXCS B TIOCTYIKAX, HAPABJIEHHBIX HA IIOMOLIb U 00eCcTIeYeHnEe OJIaronoIyqus.
pa3BUTHE ATHUYECKUX UYBCTB — CThIJa, BUHBI, COBECTH KaK PETryJISTOPOB MOPAIbLHOTO
MIOBEJICHHS,

3HATh OCHOBBI KOJIOTUYECKON KYJIbTYphl: IPUHITHE LICHHOCTH IPUPOJIHOTO MUPA, TOTOBHOCTD
CJIEI0BAaTh B CBOEH €ATEILHOCTH HOPMaM IIPUPOJAOO0XPAHHOIO, HEPACTOUUTEIBHOIO, 3J0POBbE
cOeperaroiiero NoBeIeHUS;

yCTaHOBKA Ha 3710POBBIN 00pa3 KU3HH.

@opmuposanue YV][ nposooumcs npu nomowu peuieHus ciedyiouux munogulx 3a0ay.

CaMOCTOSTEJIbHASI MOJrOTOBKA I1eJIeH U 3a/1a4 yueOHOM eI TeIbHOCTH;
MOMCK, aHaJIN3, U3BJICUCHUE HEOOX0IUMMOM HH(POPMAIIHH;
CaMOCTOSITEIILHOE B3aUMOJICHCTBHE C HH(POPMAIIMOHHBIMHA UCTOYHUKAMU;
ydacTue B KOHKYpCaxX U OJIMMITHAJAX;

MPOEKTHAs JEATEIHHOCTh 00YUYaIOIIUXC .

MertanpeameTHble pe3yJibTaThI

OcBoeHne mTporpaMMbl TPEIMETa COMPOBOKAAETCS (POPMUPOBAHUEM Yy OOYUYAIOIIUXCS

MeTanpeMETHBIX PE3yJIbTaTOB, KOTOPbIE TOJKHBI OTPaXKaTh:
OgyaieHUe YHHBEPCAJIbHBIMH Y4e0OHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:
0a30BbIe JIOTHYeCKHUe AelicTBHA:

CaMOCTOSITENILHO  ()OPMYJUPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMYy, paccMarpuBaTh e€
BCECTOPOHHE;

YCTaHABIIMBATH CYIIESCTBEHHBIA MPU3HAK WJIM OCHOBAHWS JJISi CPAaBHECHMS, KIAaCCU(UKAIIMHA U
0000111eHN;

OTIPE/ICIIATH SN JeATCIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,
BBISIBJISTh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHHSIX

BHOCHTH KOPPEKTHUBHI B JIESATCIBHOCTh, OIICHWBATH COOTBETCTBHE pPE3YJIBTATOB MM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

pa3BHBaTh KPEATHBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPO0JIeM;

0a3oBbIe HCCJIEA0BATEIbCKHE JeHCTBHS:

BJIQJICTh HABBIKAMHU Yy4YeOHO-UCCIICJIOBATEIBLCKON W TMPOCKTHOW JICSITEILHOCTH, HABBIKAMHU
paszperieHus mpoodseM;

CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIHbHOMY TIOMCKY METOJIOB PEUICHUS MPAKTHUYSCKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METOJI0OB TIO3HAHMUS,

OBJIAICHUC BUAAMU JACATCIBHOCTHU IO IMOJTYYCHHMIO HOBOTO 3HAHUA, €TI0 HHTCPHpPCTALMHU,
npeoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3IUYHBIX Y4eOHBIX CUTYyallUsX, B TOM YHUCIE MpU
CO3JaHuun yqe6HBIX " COLMAJIBHBIX ITPOCKTOB,

dbopMUpOBaHNE HAYYHOT'O TUTIA MBIIINICHUS, BIaJIeHIE HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMH
INOHATUAMHU U METOJJaMHU,

AHAIM3UPOBATH MOJTYYCHHBIE B X0JI€ PEUICHUS 3a/1a4 PE3yNIbTaThl, KPUTUYECKH OIICHUBATh UX
JOCTOBCPHOCTD, IPOTrHO3UPOBATE USMCHCHHUEC B HOBBIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CHUTYAaIlUsSIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBI MOWUCK TIEpeHOCa CPEICTB W CIIOCOOOB JICHCTBHS B
npo¢eCCHOHATILHYIO Cpeay;

YMETb NEPECHOCUTD 3HAHUA B IMTO3HABATCIIbHYIO U ITPAKTUYCCKYIO oOJactu KHU3HCACATCIIBHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIZIBUT'aTh HOBBIC UACHU, IIPEJIaraTb OpUIriHaJIbHBIC ITOAXOAbl U PCIHICHU A,

padora ¢ nHopmanueii:



BJIa/IETh HABbIKAMH MOJIYYEHHS] HHPOPMAIMK U3 HCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSITENIbHO
OCYILECTBIISATh IOUCK, aHAJIN3, CHCTEMATHU3alMI0 U UHTEPIPETALNI0 HH(POPMAIIUN PA3IUIHBIX
BUJIOB U (DOPM IpeCcTaBICHUS;

UCIIOJIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN B PELICHUU
KOIHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3alMOHHBIX 3a7a4 ¢ COONI0IeHHEeM TpeOOoBaHU
HPrOHOMUKHU, TEXHUKH 0€30MIaCHOCTH, TUTHEHBI, PeCypcoOcOepeKeHMs, TPABOBBIX M ATUYECKHIX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

OBjaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1€iCTBUSAMM:
obduIeHue:

pacro3HaBaTh HeBepOAIBHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COI[MAIBHBIX 3HAKOB,
pacrio3HaBaTh MPEAINOCHITKA KOHMIMKTHBIX CUTYAIlMd U CMATYATh KOH(IUKTEHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS ¥ B3aUMOICHCTBUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEIICTB;

CoOBMECTHAsA NeATCJIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOTHI;
BbIOMpaTh TEMATHMKy M METOJAOM COBMECTHBIX HEMCTBHM C y4ETOM OOILIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

PUHUMATH 1I€JIM COBMECTHOM J€STEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS
o €€ MOCTHXKEHHWIO: COCTABJIATH IUIAH JEHCTBUN, PACHPENEisaTh POJIU C Y4ETOM MHEHUU
YYaCTHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHUKA KOMaH/bI B OOIIHMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh WJEU C NO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATErMUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYaLHUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITNATHBHBIM.

OBnaneHne YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMHA HeﬁCTBHHMHZ
caMoopranum3anus:

CaMOCTOSITENIbHO OCYIIECTBISITh [MO3HABATENbHYIO JESITENbHOCTb, BBISABISATH MPOOJIEMBI,
CTaBUTh W (POPMYIUpPOBATH COOCTBEHHBIC 33aJaud B OOpA30BATEIbHON ACATEIBHOCTH H
JKU3HEHHBIX CUTYalUsX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIH;

CIocoOCTBOBATh (POPMHUPOBAHUIO U IMPOSIBICHUIO LIMPOKOM SPYAMIIMM B Pa3HbIX 001aCTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIH YPOBEHB;

CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTYyallUAM, BHOCUTH KOPPEKTUBBI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJIbTATOB LECIIAM;

BJaJeTh HaBBIKAMHU II03HABATEIbHOM peq)J'ICKCI/II/I KaK OCO3HAHHUA COBCPHIACMBIX JEeNCTBUN U
MBICJIMTCJIIBHBIX ITPOLIECCOB, UX PEIYJIIBTATOB U OCHOBaHHﬁ;

YMCTH OLICHUBATL PUCKHU U CBOCBPEMCHHO IIPUHUMATL PCHICHUA 110 UX CHUXKCHULO,

AMOLMOHAJbLHBIN HHTEJ/JICKT, npeunonarammnﬁ C(l)OpMHpOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOLIETO0 CIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJIETh HANpaBJICHHs Pa3BUTHUS COOCTBEHHON SMOILMOHANBLHOU c(ephl, ObITh YBEPEHHBIM B
cebe;

CaMOpEeryJIUPOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 32
CBOE TMOBEJICHNE, CITOCOOHOCTD aalITUPOBAThCA K IMOIIMOHAIBHBIM U3MEHEHUSM U MTPOSBIATD
TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALlUM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHXKEHHIO LEIM M YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBAThH, UCXO/S U3 CBOUX BO3MOXKHOCTEH;



— DOMMAaTUM, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh SMOIMOHAJIBHOE COCTOSIHUE JpPYTHUX,
YYUTBIBATh €ro MpPH OCYUIECTBICHUM KOMMYHUKAIIMH, CIHOCOOHOCTH K COUYYBCTBUIO U
CONEPEKUBAHUIO;

NPUHSATHE ce0S M APYTUX JIOIei:

— TIPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKHU U JIOCTOMHCTBA;

— IPUHHUMATh MOTHBBI U apIYMEHTBI APYTHUX JIIOJIEH IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

— TpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOJCH Ha OIINOKY;

— pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3HULIUHU JIPYTOTO YEIOBEKA.

Yuumeieas cneyuguxy npeomema OOIL12 Xumus, memanpeOmemmusvie pe3yibmamvl 6
npozpamme KOHKpPemu3upo8anvl Kax.

MPO1-ymenue camocTosITeNbHO  (OPMYIHPOBaTh M aKTyallM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEAEIATH e 1E€ATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUU
UX JIOCTUKEHUS, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLEHHWBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU IIOCIIEACTBUN JESATENBHOCTH;

MPO02-B1anerb HaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKOM UM IMPOEKTHON JIEATEIHLHOCTH,
HaBBIKAMU pa3penieHust mpoodiiem;

MP03-criocoOHOCTF W TOTOBHOCTh K CAMOCTOSITEILHOMY IIOMCKY METOJOB pELICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOOB [T03HAHUS;

MP04-Bnanerb BUIaMu JAEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEpIIpETaliH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCIIC TIPU CO3JAHHUU
Y4eOHBIX U COIUAIBHBIX TPOEKTOB;

MP05-ymeHre TMEepeHOCUTh 3HAHWS B TIO3HABATEIBHYIO W MPAKTUYECKYI0 00acTu
JKU3ZHEJEATEIIbHOCTH; UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

MPO06-BnaneTs Hay4YHBIM TUIIOM MBILIUIEHUS, BJIa/leTh HAYyYHOW TEPMHUHOJIOTHEHN, KITFOUEBBIMU
MOHATUSMU U METOJAMU;

MPO07- BbI1BUraTh HOBBIE UJIEH, NIPEAJIAraTh OPUTrHHAJIBHBIE [10X0/Ibl U PELLICHUS;

MPO08-Bnanerp HaBbIKAMH TONy4YeHUS HWHGOpPMAlMKU W3 HUCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH MOUCK, aHAJIU3, CUCTEMATU3ALMI0 U UHTEPIIPETALINIO HHPOPMALIUU
pa3IMYHbIX BUJOB U (POPM MpeacTaBICHHUS.

MP09-Bnazners pa3iMuHbIMU CIIOCOOAMM OOILEHUS U B3aWMOJAEWUCTBUSA, apryMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMArYaTh KOH(IMKTHBIE CUTYAIMH, pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO
TOUYKY 3pEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-nnoHMMaTh ¥ HCHOIB30BATH MPEUMYIIIECTBA KOMAaHAHON U MHANBUAYAIbHOW paboTHI;

MP11-BbIOMpaTh TEMAaTUKY U METOABI COBMECTHBIX JIEUCTBUMN C YUETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEM KaXJIOTO YIE€HA KOJUIEKTHBA, NPUHUMATh LEJIM COBMECTHOW JESTEIBbHOCTH,
OpraHU30BBIBATh U KOOPJIMHUPOBATH ACUCTBUS MO €€ JOCTHKEHUIO: COCTABIAThH IUIaH JAEUCTBUH,
pacrpenesaTh pojid ¢ yuéTOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

MP12-ouieHMBaTh KauyeCTBO CBOETO BKJIAJla U KaXJOTO y4YaCTHHKA KOMaHIbl B OOIIHIA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSAM, OCYLIECTBIATh IOZUTUBHOE CTPATETNYECKOE TIOBEJCHHUE
B PA3JIMYHBIX CUTYAIUSIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

MP13-caMmocTOSITENBHO OCYIECTBIIATh T03HABATEIBHYIO JESITEIHOCTD, BBISBIATH IPOOIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHON JEATENIbHOCTH U KU3HEHHBIX
CUTYallUsX, CaMOCTOATENbHO COCTaBIATh IJIAH pELIeHUs NpoOJeMbl ¢ Y4ETOM MMEIOLIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHUI;

MP14-criocobcTBOBaTh (POPMUPOBAHUS M TMPOSABICHHUS IIUPOKOW SPYAULMH B Pa3HbIX
o0JacTsX 3HaHUMN, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHb;

MP15-ymeHue naBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEINISIM.

MP16-criocoOHOCTh MOHHMMAaTh CBOE 3MOIMOHAIBLHOE COCTOSIHUE, BHJETh HAIpPaBICHUS
pa3BUTHS COOCTBEHHOM SMOLIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

MP17-criocoOHOCTh TOHUMATh 3MOLIMOHAJIBHOE COCTOSIHME JPYTHX, YYUTHIBaTh €ro MHpu
OCYIIECTBIIEHUU KOMMYHUKAIIMH, CHOCOOHOCTh K COYYBCTBUIO M CONIEPEKUBAHUIO;



—MP18 — cnocoOHOCTH TpUHUMATH ce0s, MOHMMAas CBOM HEJOCTaTKH W JIOCTOMHCTBA,
MPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX JIIOJEH P aHAIHU3€ PE3yIbTaTOB JAEATEIBLHOCTH,
npu3HaBaTh CBOE MPaBO M MPaBO JAPYrUX JIOJEH Ha OLIMOKH, pa3BUBaTh CIOCOOHOCTH
MOHUMATh MUP C MO3UIUU APYTOro YEIOBEKa.

s popmuposanus smux pezyromamos y odyuarowuxcsa opmupyromes YVJ/I:

PerynaruBHeie

CHOCOOHOCTh OMpEeneNsaTh W (HOPMYJIMPOBATH IEIU M 33Ja4d JCATEIHHOCTH (KOHEYHBIH
pe3yJbTaT), aHATH3UPOBAThH YCIOBHS U Pa3IHUHbIC () (HEKTHBHBIC TyTH UX JOCTHIKCHHUS;
CIOCOOHOCTh KOHTPOJHMPOBATh W YIPABISATH HMEIOIIMMUCS pecypcamu (BpeMs, CHIIBI,
CPEICTBA, BO3MOXHOCTH U TIp.); OIICHMBATH MPABWIBHOCTh BBITIONHEHUS pabOThI, ee
COOTBETCTBUE 3aIJIAHUPOBAHHOMY PE3yJIbTaTy U IUIaHY; BHOCUTh HEOOXOIMMBIC KOPPEKTHBBI;
CIIOCOOHOCTh OCO3HaBaTh W OIGHUBATh COJCPKAHUE H  PE3yJbTaThl  BHITIOJHEHUS
3alUTAaHUPOBAHHON pPa0OThI; CpPaBHUBATh CBOM PE3YJbTaThl M CIIOCOOBI WX JOCTHIKEHHS C
pe3yibTaTaMl U CIIOCO0aMH JOCTHXKCHHS APYTUX; aHAIM3UPOBATH IMOJNYYECHHBIH OIBIT U
IUTAHUPOBATh MIEPCIICKTHBEI €TI0 UCTIOIB30BaHUs B Oy1yIleM yueOHOM IpOoIiecce U BHEYPOUHOU
JESTCIILHOCTH.

ITo3HaBaTenbHBIE

aHAJIM3UPOBATh, CPABHUBATH, KIIACCH(PHUIIMPOBATH H 0000maTh (PAKTHI U siBICHUS. BBIIBIATH
MIPUYMHBI U CIEJICTBUS IPOCTHIX SIBICHUM;

OCYIIECTBIISITh CPABHEHUE, CEpHAIMI0O W KIACCH(UKALNIO, CaMOCTOATEIBHO BHIOMpas
OCHOBAHUS M KPUTEPUU JJIS1 YKa3aHHBIX JIOTHYECKHX OIepaliii; CTPOUTH KilacCu(UKAIINIO Ha
OCHOBE INXOTOMHUYECKOI0 JIeJIEHUs (Ha OCHOBE OTPULIAHUA);

CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIOUYAIONIee YCTAHOBICHHE MPUUNHHO-CIIEICTBEHHBIX
CBSI3CH;

CO3/1aBaTh CXEMATUUYECKHE MOJICIIH C BbIICJICHHEM CYIIECTBEHHBIX XapaKTePUCTUK O0bEKTa.
COCTABIISATH TE€3HCHI, PA3JINYHbIC BUJIBI TUNIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.);
peoOpa3oBbIBATh MHGOPMAIUIO U3 OJTHOTO BUAA B APYroil (TablIuIly B TEKCT U Tp.);
BBIYHUTHIBATh BCE YPOBHU TEKCTOBOW WH(POPMAITUH;

YMETb OIpPEAEATh BO3MOXKHBIE UCTOUHUKH HEOOXOAMMBIX CBEACHMIA, MPOU3BOAUTH MOUCK
nH(pOpMAIINHY, AaHATM3UPOBATE M OIICHUBATH €€ JOCTOBEPHOCTb.

KOMMYHI/IKaTI/IBHLIe

CIIOCOOHOCTH HaxXOJUTh BbIXO/ U3 CIIOPHBIX CI/ITyaIII/Iﬁ M HE CO3aaBaTb OTKPBITBIX KOH(i)J'II/IKTOB;
CIIOCOOHOCTh MPUHUMATh PEIICHUsI U TPaMOTHO OTCTanBaTh CBOIO TOUYKY 3PEHUS; MPABHIBHO
q)OpMy.]'[I/IpOBaTI) 1 CTaBUTH BOITPOCHI; 4ETKO U IIOJIHO BBIPAXKAaTb MBICJIN;

CIIOCOOHOCTh KOHTPOJIUPOBATH CBOE TIOBEIEHHWE U TOBEJCHUE MapTHEPOB B TPYIIE,;
COTPyAHNYATH C OJHOTPYHINITHUKAMHU U IEAArOrom.

CIIOCOOHOCTh BOCHPUHUMATh WH(GOPMALIMIO B Pa3NUYHBIX PENPE3CHTATHUBHBIX CHCTEMaX,
CO3/71aBaTh LIETOCTHBIA 00pa3 (MpeameTa, CUTyalldu, SIBIICHUS, 3aKOHA W TIp.); CIIOCOOHOCTH
MoJydyaTh HEOOXOAUMYI0 HH(OPMAIMIO pa3IMYHBIMH CIHOCOOAMH U U3 Pa3IUYHBIX
WUCTOYHUKOB; BJAQJIETh NPHEMaMH O3HAKOMHUTEILHOTO, H3Yy4arollero, YCBAaWBAIOIIETO |
MOMCKOBOTO YTCHHSI.

Dopmuposanue Y'VJ] nposooumcs npu nomowyu pewtenust cCiedyiouux munosgslx 3a0ad no pazoenam.

OCHOBBI CTPOEHUS BELIECTBA;
XUMHYECKHE PEaKIIH;

CTPOEHHUE U CBOMCTBA HEOPTaHUYECKUX BEIIECTB;

CTpOEHHE U CBOMCTBA OPraHUYECKUX BEIECTB;

KMHETUYECKUE U TEPMOJUHAMHYECKHE 3aKOHOMEPHOCTH NTPOTEKAHUSI XUMUYECKUX PEAKIUI;
pacTBOPBHL;

XUMHUSA B OBITY U TPOU3BO/ICTBEHHOH JI€ATEILHOCTH YEJIOBEKa.

Pacuérnrie 3aa4uiU I10 XUMHUU OCIAT Ha TUIIBI, a Ka)I(HBIﬁ THII HA IIOATHII.

Tun 1. Beruucnenue no XxumMmuyeckum Gopmyiam.
Tun 2. 3agaun Ha pacTBOPHI.



Tun 3. Pemenne 3a1a4d mo XuMudeckum Gopmysiam.

Tumn 4. 3agaun Ha BbIBeeHUE (POPMYITBI BEIIECTBA.

Tun 5. KomOMHMpOBaHHBIE 3aa9H.

Tun 6. 3agaun Ha KHHETUYECKUE 3aKOHOMEPHOCTH.

DKCIIepUMEHTAIbHBIE 337]a4l — 3TO 3aJaHus IPAKTHYECKOr0 XapaKTepa, OTBEThl HA KOTOPbIE
HAXOJAT B Ipoliecce HaONIOJEHUI 3a ONBITAMU HJIM TEOPETHYECKOT0  OOOCHOBAHHS CBOMCTB
BenlecTB. [lo cBoeMy cofiepKaHUIO SKCIEPUMEHTAIBHBIE 33aJa4l MOKHO KJIaCCU(UIUPOBAThH TaK:
a) 3amaud Ha HaOmromeHuwe;, O) 3a7a4M  Ha TOJYYEHHE BEIECTB; B) 33/Ja4d Ha HPOBEICHUE
XapaKTepHBIX PEaKIMii; I') 33Ja4yd Ha pacro3HaBaHUE BEIIECTB; 1) 3a7aud HAa KOHCTPYHPOBAHHE
npuOOpOB.

IIpeaMeTHbIe pe3ybTaThl
[To yuebHOMY mipenmery OOIL 12 Xumus (6azoswiii ypogens) TpeOOBAHUS K MPEIMETHBIM
pe3ysibTaTaM 0CBOEHHS 0a30BOro Kypca HH(GOPMATUKU JOJIKHBI OTPAXKATh:

ITP601-chopmupoBaHHOCTD IIPEACTABJICHUI: 0 XUMUYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU XUMHUHU B IO3HAHUH SIBJICHUN IPUPOBI, B POPMUPOBAHUU
MBILUICHHS U KYJIbTYPBI IMYHOCTH, €€ PYHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUs
MPAKTUYECKUX 3aad M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpelIE;

IIP602-Bi1aieHUe CUCTEMON XMMHMYECKUX 3HAHHWM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolline
HNOHATHSA(XUMHYCCKAN DJIEMEHT, aTOM, DJICKTPOHHas 000J0YKa aroma, s-, P-, -0-3JeKTPOHHBIC
opOUTaIM aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTh, 3JIEKTPOOTPUIIATEILHOCT, CTETIEHb OKUCIICHHUS,
XUMHUYECKasl CBA3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBI O0O0BEM, YIJIEPOJHBIA  CKEJET,
byHKIIMOHAIBHAS TPYMa, paguKkail, U30MepUs, TOMOJIOTHYECKHI Psiji, TOMOJOTH, yIJI€BOJOPOIbI,
KHUCJIOPOJI- ¥ a30TCOJIEPIKAIINE COeAMHEHUSI, OMOJIOTUYECKU aKTUBHBIE BellecTBa(yTI€BO/Ibl, )KUPBI,
Oenku), MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE COEIUHEHMUS,
KPUCTAJJIMYECKAsT PELIETKA, TUIBl XUMUYECKMX peakUuid (OKUCIUTEIBHO -BOCCTAHOBHUTEIBHBIE,
9K30- U SHAOTEPMHUUYECKUE , PEaKI[MM MOHHOTO OOMEHA), pacTBOP, DJEKTPOJIUTHI, HEIJIEKTPOIHTHI,
AIIEKTOPOJIUTHYECKAs JUCCOLUAIUS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON peaKuu
XUMHYECKOE PaBHOBECHE), TCOPHUH M 3aKOHBI(TEOpUS XHUMHUYECKOTO CTPOCHHSI OPraHUYEeCKHX
BeuectB A, M, bytiiepoBa, Teopust 31€KTPOJIMTHYECKON TUCCOLIMALIAN, TIEpUOoInUecKuii 3akoH J[. 1.
MeHpeneeB, 3aKOH COXPAaHEHHUs MAacchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHHM S3bIK XHMMH,
(dakTosornyecKue CBEACHMSI O CBOWMCTBAX, COCTaBe, MOJYYEHHMs] U O€30IacHOM HCHOJIb30BaHUU
BXHEHIINX HEOPraHUYECKMX M OPraHUYECKUX BEIIECTB B OBITY W MPAKTHYECKOW JEATEeIHHOCTH
YeJI0BEeKa;

IIP603-yMeHHEe BBISBIATH XapaKTEPHbIE NPU3HAKM U B3aMMOCBS3b W3YYEHHBIX MOHSITHH,
IPUMEHSTh COOTBETCTBYIOIIME MOHSATHS MPU ONUCAHUU CTPOCHUS U CBOMCTB HEOPraHMYECKHX U
OPraHMYECKUX BEIECTB M MX IPEBPALICHUMN; BBIABIATh B3aMMOCBSI3b XMMHYECKUX 3HAHUU C
HNOHATUSIMU U IPEJICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX PEAMETOB;

ITP004-ymMeHne HCIIONb30BaTh HAMMEHOBAHUS XUMUYECKUX COCOUHEHMM MEKIYHAPOIHOTO
COI03a TEOPETUYECKOM W MPUKIAJHOW XWMHM M TPUBHUAJIBHBIE HAa3BaHUA BaKHEWIINX
BEIIECTB(ITUIICH, alleTUJICH, TTUIEpUH, PeHo, (hopMatbAeTHa, YKCYCHas KUJIOTa, TIUIUH, YTapHbBIT
ra3, yJIeKHCIbIi ra3, aMMuUak, raiéHHas U3BeCTb, HETallIEHHAs U3BECTh, MUThEBAs COJA U JIPYTUX),
COCTaBIATH (OPMYITBI HEOTAHUYECKUX U OPTAHUYECKUX BEIIECTB, YPABHEHUSI XUMHUUECKHUX PEaKIIHA,
OOBSACHATH HX CMBICI; TOATBEPKIaTh XapaKTepHbIE XUMHYECKHE CBOWMCTBAa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3alUCSIMU YPAaBHEHUHN pEeaKIUii;

IIP60S-ymeHne  ycraHaBiIMBaTh  IPUHAUIEKHOCTh  M3YYEHHBIX  HEOPraHWYECKHX U
OpPraHMYECKUX BELIECTB K OMPENEIEHHBIM KilaccaM W IpyIIlaM COEIMHEHUN XapaKTepU30BaThb MX
COCTaB U Ba)KHEHIIIME CBOWCTBA; OMPENENATh BHJbI XHUMHUYECKUX CBs3ed (KOBaJIEHTHAs, MOHHAasi,
MeTaJuIn4ecKas, BOJOPOJHAs)), THIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIACCH(PHUIIMPOBATH
XUMHYECKHE PEaKIIH;

ITP006-B1aieHNE OCHOBHBIMM METOAAMM HAy4YHOTO ITO3HAHMS BELIECTB M XMMHYECKHX
SBJICHUM(HAOII0IeHUEe, N3MEPEHHE, IKCTICPUMEHT, MOJICIIMPOBAHNE);



ITP607-ymMeHne mpoBOAUTE PACUYETHI 10 XUMHUYECKUM (OpMYJIaM U YPaBHEHUSIM XUMHYECKUX
peaKIMii ¢ UCIIOTIB30BaHUEM (DU3MUYECKUX BETHMUMH XapaKTEPU3YIOLINX BEUIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00bEMa(HOPMaJbHbIE YCJIOBUS) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKHUE 3HAHMS JJIs NMPUHATHUS PELIEHUM B KOHKPETHBIX JKU3HEHHBIX CUTYaLMsIX,
CBSI3aHHBIX C BEIIECTBAMM U X IIPUMEHEHUEM;

ITP008-ymMeHre MIaHUPOBAaTh U BBINIOJHATE XUMUYECKHH AKCHEPUMEHT (IIpEBpALCHUS
OpPraHMYECKHUX BEUIECTB IPU HArpeBaHMUM, IIOJIyY€HHE OHTHUJIEHAa M U3y4eHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEAKIIMM Ha allbJETHAbI, KpaxMall, YKCYCHYIO KHUCJIOTY; JEHATypalusi OCIKOB MpHU
HarpeBaHUH, IBETHbIE PEAKIIMU OEIKOB; IPOBOIUTh PEAKIIMM MOHHOIO OOMEHa, ONpeNeNiTh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIMH Ha CyIb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUS; pelllaTh SKCIEpUMEHTalIbHbIE 3a7aud no TemaM «Mertamibs» u « Hemeramib») B
COOTBETCTBUM C TpaBWIaMU TEXHUKH OE€30MacCHOCTH TMpH OOpalleHuH , BEIIECTBAMU U
71a00paTOpHBIM 00OPYJOBAHUEM; IIPEACTABIATh PE3YJIbTAThl XUMHUECKOTO 3KCIIEPUMEHTa B (opme
3alMCH YPaBHEHHH COOTBETCTBYIOIIMX pEaKUuil W (OPMYIHMpOBaTH BBIBOJBI Ha OCHOBE ITHX
pe3ysbTaToB;

IM1P609-ymenne aHanM3MpOBaTh XUMUYECKYI0 HH(POPMAIUIO, IOJy4aeMyl0 U3 pPa3HbIX
UCTOYHHUKOB (CpelICTB MaccoBOM MH(popMaruu, cetb VIHTepHET u apyrue);

IMP610-ymenue coOumoaTh MpaBUiIa SKOJIOTUYECKH LIEIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOH JNEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3/10POBbS M OKPYKAIOILEH Cpeibl; YUUTHIBATh
OMACHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, [OHUMAs CMBbICI
1oKasarteJsi pelebHOM JOMyCTUMON KOHLIEHTPALUH;

IMP611-ymeHue mpuMeHsTh 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJAaX IMO3HAHHS BEIIECTB U
XUMHUYECKHX SIBICHUH JUI 00y4arouXCsl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 3710POBbS;

IMP612-ymenue ucnonbp30BaTh penbeHO ToueuHyro cucreMy obOo3HaueHuit JI. bpains s
3allUCH XUMHUYECKHX (OPMYII IJIs CIIECNBIX U CIa0OBUISAIIUX 00yYarOIIUXCSL.



3 TEMATUYECKOE INTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O IPEAMETA

Konanl
HanmenoBanmue pa3jiesioB u Conep:xanue yueOHOro MaTepuaia v (pOpMbl OPraHU3ANNHU AeATeIbHOCTH O0bem DEAVILTATON
TeM 00y4JarouuXxcs 4acoB ocBoerms OOII
1 2 3 4
Pasjien 1. OcHOBBI CTPOEHHS BelleCTBA 8
Tema 1.1. Ctpoenue atomoB |Coaepxanue y4eOHOro MaTepuasia 4
XUMHUYECKUX AJIEMEHTOB U BXx01HO0if KOHTPO.Ib 2 JIPO2
HPUPOJIa XUMUYECKOU CBA3H | Jlekmus Nel. CoBpeMeHHast Mozielib CTpoeHHsT aroMa. CUMBOJIMYECKUHN SI3bIK XMUMUHU. JIP04
XUMHYECKUH dJEMEHT. OJeKTpoHHas KoHdurypamus aroma. Kiaccudukamms MPO3
XMUMHYECKUX JJIEMEHTOB (s-, P-, O- aieMeHThl). BaneHTHbIe 351eKTpOHBI. BaneHTHOCTS. I1P602
OJIEKTpOHHAsA MPUPOJA XHUMHUUYECKOW CBSI3U. OJIEKTPOOTPULATEIBHOCTb. BuIbI I1P609
XUMUYECKOM CBSI3U (KOBaJIEHTHAs CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUS
(OOMEHHBIE W JOHOPHO-aKIENTOPHBIA), HOHHAs CBS3b, METAJIMYECKas CBS3b,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs.
JeMoHcTpanuu. Mojenu aToMOB XUMHYECKUX 3JIEMEHTOB. MOJIeIM MOJIEKYIT MIPOCTHIX
U CJIOXKHBIX BelecTB (1apocrepskHeBbie U Ctioapra- bpurneba). Moaenu opburaneit
paznu4HON GopMbl. MOer U3 BO3AYIIHBIX MIAPOB MPOCTPAHCTBEHHOTO PACIIONIOKCHHS
Sp- Sp? - Sp® rubpuIHBIX OpOHTAICIH.
IIpakTuyeckoe 3ansitueNel. PemeHue NpakTMYECKUX 3aJaHMM Ha MCIOJb30BaHUE 2
XMMUYECKON CUMBOJIMKU Y Ha3BaHWM COEIMHEHUN IO HOMEHKJIAType MEKIYHApOIHOTO
COI3a TEOPETHMYECKOM W NPUKIAAHOW XUMHUUM UM TPUBHAIBHBIX HA3BaHUM U1
COCTaBIIEHUS XHUMHUYECKUX (POPMYJ IBYXaTOMHBIX COCAMHEHUU (OKCHUIOB, CYIb(HUIOB,
TUAPUJIOB U T.I1.) U APYTUX HEOPTAHUUECKUX COSAMHEHUN OT/IEThHBIX KJIACCOB.
[IpakTUueckue 3a1aHNs HA YCTAaHOBJIEHUE CBSI3U MEXKAY CTPOEHUEM aTOMOB XUMUYECKUX
AJIEMEHTOB U TEPUOJMYECKUM H3MEHEHUEM CBOWCTB XMMHYECKHUX JJIEMEHTOB U HUX
COEIMHEHUI B COOTBETCTBHH C MOJ0KeHHEM [leproanueckoil CUCTEMBI.
Tema 1.2. Ilepuoaunueckuii/Coaepxanue y4eGHOro MaTepuaJia 4
3akoH n Tabmuma JI. W JlexknuaNe2.Ilepuoanueckass cucrema xumuueckux sneMeHToB [[.M. Menpaeneesa. 2 JIPO1
Menneneesa ®usnueckuit cmbicn [lepuonnueckoro 3akona J[.M. MenpaeneeBa. 3aKOHOMEPHOCTH JIPO4
W3MEHEHHUsI CBOWCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX MP0O4
BEILIECTB B COOTBETCTBUHU C MOJIOKEHHEM XUMHUYECKOTO 3jeMeHTa B Ilepuoanueckoit MPO6
cucreme. MHUpOBO33peHUECKOE U Hay4yHoe 3HayeHue llepmommueckoro 3akona I. U. MP11
Menneneea. [Ipornossl [I.M1. MenaeneeBa. OTKpbITHE HOBBIX XUMHUECKHUX 3JIEMEHTOB. I1PG03




JemoncTpanuu. Paznuunbie  Gopmbl Ilepnonnueckoil CHCTEMBI XMMHYECKUX
anemenToB [I.M1. MenneneeBa. OOpa3ipl NPOCTHIX BEIIECTB OKCHIOB U TMAPOKCHUIIOB
anemenTos I nepuona.

JlabopaTopubiii onbIT. CpaBHEHHE CBOICTB IPOCTBIX BELIECTB, OKCUIOB U
rugpokcuioB ssemeHToB Il nepuona.

IIpakTnyeckoe 3ansitueNe2. PenieHue NpPaKTUKO-OPUEHTUPOBAHHBIX 3a/JaHUM Ha
XapakTEepUCTUKY  XUMHMUYECKUX  3JeMeHTOB  «MeTaumdyeckue/HeMeTalInyecKue
CBOMCTBA, JIEKTPOOTPULIATEIILHOCTD U CPOACTBO K 3JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX JJIEKTPOHHBIM CTPOCHUEM U IIOJIOKEHUE B IIEPUOJANYECKON CHCTEME
XUMHYECKHX 31eMeHToB /.. MeHnaeneena.

JdemoncTpanuu. Pasznuunbie  (Qopmbl Ilepponnueckoi CHUCTEMBl XHMHYECKHUX
sneMmenToB .M. Mennencena.

Paznen 2. Xumuueckue pe

AKIUHU

16

Tema 2.1. TUIIBI XUMHYECKUX
peakiuii

Conep:xanue yueOHOro MaTepuaJa

10

Jleknua Ne3. Kiaccudukanus W TUOBI XHMHYECKHX pPEAKIMH C  ydyacTHEM
Heopranuueckux BemecTB. CocTaBieHHE ypaBHEHUH peakUuil COeAUHEHMS,
pas3sioKeHUs, 3aMelleHus, oOMeHa, B T. U. peakuuil TOPEHMs, OKUCICHMS-
BOCCTAHOBJICHHS.

Jlexkuus Neq, ypaBHeHI/IH OKHUCJICHUA-BOCCTAHOBJICHU . Crenenb OKHUCIICHHS.
OKHCIUTEIF U BOCCTAHOBHUTENb. OKHCIUTEIBHO -BOCCTAHOBUTEILHEIC p€akuuu B
npupoac, Nponu3BOACTBCHHLBIX MPOLECCAX U KUZHCACATCIIBHOCTU OPTaHU3MOB.

JlaGopaTopHslii onbIT. OKUCIUTENBHBIE CBOWCTBA MEpPMaHIaHaTa KaJlus B pa3IMYHbIX
cpenax.

Jleknusi NeS. KonudecTBeHHbIE OTHOIIEHHS B XMUMHUHU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XUMUU U PacU€THI 110 YPABHEHHUSAM XUMUYECKUX peakiuii. Monb Kak eIrnHHUIa
KOJIM4ecTBa BenlecTBa. MossipHas Macca. 3aKOHbI COXPaHEHHS MacChl M SHEPTUU. 3aKOH
ABoraapo. MosapHblit 00bEM Ta30B. OTHOCUTENIBHAS TUIOTHOCTH Ta30B.

IIpakTuyeckoe 3ansaTueNe 3. «Tunbl XuMHUYeCKUX peakiuin». MccienoBanne THUIOB
(Mo cocTaBy M KOJHMYECTBY HMCXOJHBIX M OOpa3yIOLIMXCS BEIIECTB) M MPU3HAKOB
XAMHYECKHUX PEaKIUM.

IIpakTuyeckoe 3ansaTueNe 4.Pacué€rbl 1o ypaBHEHMSIM XWMHYECKMX pEaKIUi C
UCIIOJIb30BAaHUEM MacChl, 00b&Ma (HOpMaJIbHbIE YCIOBUS ) ra30B, KOJIMYECTBA BEIECTBA.

JIP02
JIPO3
JIPO4
MP04
MPO5
MP12
I1P605
I1P606
I1P607
I1P610
I1P611

ConeprxaHue y4eGHOro MaTepuaJia

JIPO3




Tema 2.2. Onexrponutu-| Jleknus Ne6. Teopus anextponurnyeckoit qucconuanuu. Monsl. DnekrponuTsl. Peakiun JIPO4
yeckas JUCCOIanus u| uoHHOro obmena, CocTaBlieHHE pEaKIMil HOHHOrO OOMeHa NyTEM COCTaBICHHUS HX 2 JIPO8
MOHHBI 0OMEH IIOJIHBIX U COKPAlIEHHBIX HOHHBIX YpaBHEHUH. KHMCIIO0THO-OCHOBHBIE peakuu. 3a/JaHus Ha MPO02
COCTAaBJICHUE MOHHBIX PEAKIIUM. MP09
JdemoncTpanun. CpaBHEHHE  3JEKTPOIPOBOAHOCTH  PACTBOPOB  BJIEKTPOJIMUTOB. MP10
WNHaukaTopsl 1 U3MEHEHUE UX OKPACKHU B Pa3HbIX cpeaax. MP11
JlaGopaTopHblii onbIT. XapakTep AUCCOLUUALIMU PA3TIUYHbBIX THAPOKCUIOB. %2%%89
IIpakTuyeckoe 3ansaTueNeS. Peakuum ruznposmsa. IIpoBenenHue peakuuii MOHHOTO
oOMeHa, OmpeleleHHe Cpellbl BOJHBIX PAacTBOPOB. 3aJaHMsl HAa COCTABIEHHE HOHHBIX
peakiuii. MccrnenoBanue cpelibl pacTBOPOB coJield, 00pa30BaHHBIX CHIIBHBIMH U CITA0BIMU 2
MPOTOJIUTAMH, U UX peaKUuil ¢ pacTBOpaMu I€nouu u kapbonata HaTpus. CocTaBieHUE
peakuuii ruponusa conei. [IpakTnueckoe NpuMEHEHUE THAPOIU3a.
Konrpoabnas padora Nel. |[«CTpoeHne BelecTBa U XUMUYECKHeE PeaKIIUN». 2
. 16
Pa3nes 3.CTpoenne 1 CBOHCTBAa HEOPTaHUYECKHUX BelleCTB
Tema3.1. Knaccuduxanus, |ConepxkaHue y4eGHOro MaTepuaJia 4 JIPO1
HOMCHKJIaTypa W CTPOCHUC| JlekuusiNe7. Ilpenmer HeopraHmyecko XuMuH. B3anMOCBSI3b HEOPraHUYECKUX JIP02
HCOPraHM4ICCKUX BCIICCTB BemecTB, Knaccudukanus HeopraHuueckux BemecTB. [IpocThie U CI0KHBIE BEIIECTBRA. JIPO8
OcCHOBHBIE KJIACCHl CJIOXHBIX BELIECTB (OKCHABI, THAPOKCHABI, KHCIOTBI, COJIH). MPO1
HomeHnknatypa ¥ Ha3BaHME HEOPraHUYECKHX BEUIECTB MCXOAS M3 MX XUMHYECKOM MP04
(bopMyJIbl UM COCTABIIEHHE XUMHUYECKON (POpPMYIbI MCXO/s U3 HA3BaHMsSI BELIECTBA 10 MP09
MEXIYHAPOJAHOU U TPUBUAIBLHON HOMEHKJIAType 2 MP12
MexmonekynspHble B3aumojeiicTBus Kpucramioruaparsl, ArperaTHble COCTOSIHHS MP13
BeriecTBa. Kpucramimueckue u amopdHbIe BenecTBa. THITB KPUCTATITHYECKUX PEIIETOK 11P601
(aTromHas1, MOJIEKYJIsIpHAs, HOHHAs, METalIn4YecKasi). 3aBUCUMOCTb (PU3NUYECKUX CBOWCTB 11P602
BEIIeCTBA OT THUMNAa KpHUCTAUIMYeCKOW pemérku. [IpuymHbl MHOTOOOpa3usi BEIIECTB. 11P603
CoBpeMeHHbIE MTPEACTABIEHUS O CTPOSHUHU TBEPABIX, KHUIKUX U ra3000pa3HbIX BEIIECTB. 11P604
Kunkue KkpucTtanibl. 11P609
IpakTnyeckoe 3anaTe Ne6. HomeHknaTypa HEOPraHMYECKHX BEIIECTB: Ha3BAHHE 2

BEIIECTBA HCXOAS W3 HUX XHUMHUYECKOH (OopMynbl WIM COCTaBlIE€HHE XUMHUYECKOU
dbopMynbl ucxoAs M3 HaszBaHMs BemiectBa no MexayHapoaHoi (MIOITAK) wnum
TPUBUAIBHON HOMEHKJIATYpE.

Pemenne mpakTHueckux 3alaHuil Mo KiaccuUKalMu, HOMEHKIAType U XUMHUYECKUM

(I)OpMYJ'IaM HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB (yrapHLIﬁ ras, yTJ'IeKI/ICJ'II:Jﬁ




ra3, aMMHaK, TalI€HHAas W3BECTh, HEramiéHas M3BECTb, NMUThEBAs COJda U JPYTHUX):
Ha3bIBaTh U COCTABIIATH (POPMYIIBI XUMUYECKUX BEIIECTB, ONPEACIATH IPHHAIICKHOCTD
K Kkiaccy. McTouHukm XuMmu4eckod wuHpopmanuu (HaydHas H y4eOHO-Hay4dHas
JAUTEpaTypa, CpelncTBa MaccoBod uH(opmanmu, ceth WHTepner m apyrue). Ilomck
UH(OPMALIMK 110 Ha3BaHUAM, HIIEHTU(UKAaTOpaM, CTPYKTYPHBIM (hopMyiiam.

Tema 3.2. dusuko-
XUMHYECKUE CBOICTBa
HEOPraHUYECKUX BEILECTB

Conep:kanue y4eOHOIro MaTepuaa

JlekmuaNe8.Mertamipl. OOnme (u3Myeckue W XUMHYECKHE CBOWCTBA METAJLJIOB
CriocoObl  mony4eHusi, 3HAYCHHE METAJUIOB M HEMETAJUIOB B TNPUPOAE U
KHU3HEIEATEIIbHOCTH 4elloBeka W opraHusmoB. Kopposus MeTamioB: BUIbl KOPPO3UH,
CIOCOOBI 3aIUTHl METAIOB OT KOppo3uHu. OCOOEHHOCTHM KOPpPO3UM B MOPCKOH H
MIPECHOM BOJIE.

Jemoncrpanun. Komtekuus metaos. Moaenn KpuCTaJUIMYECKUX PEMIETOK METAJIOB.
Mopnenu kpucTauIMYeCKuX peiméTok ioaa, anmasa, rpagura.

Jladoparopubie onbIThl. [lonydyenue kuciopoma u ero cBoWcTBa. BzammoneiicTBue
METAJIJIOB C PACTBOPaMH KHUCIIOT U COJICH.

JlekuuaNe9.Hemeramner. O0ume gusnueckue u XMMHYECKHE CBOMCTBA HEMETAJIOB.
Tunuunsle cBoiictBa HemerawioB IV — VII rpynn. Knaccudukanus u HoMmeHkIarypa
coeuHeHUI HeMeTaoB. KpyroBopoThsl OMOreHHBIX 3JIEMEHTOB B IIPUPOJIE.

JlexknuaNel(0.XvuMuueckre CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIICCTB
(OKCHUII0B, THUIPOKCHIIOB, KUCIIOT, COJIEH U Jp). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
MPOCTHIX BEUIECTB, BOJOPOJIHBIX COEUHEHUH, BBICHIUX OKCHUJIOB U THIPOKCHJIOB.

HpaKTuqecm[e 3aHATHSA

IIpakTnyeckoe 3anaTueNe7. CocTaBleHHE YpPaBHEHHUH XUMHUYECKHMX PEAKLUN C
Y4aCTHEM IPOCTBIX M CIIOKHBIX HEOPTaHMYECKUX BEILECTB: METAJIIOB U HEMETAJUIOB;
OKCH/JIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM M aM(OTEPHBIX TMJIPOKCHUJIOB; HEOPTraHUUECKUX COJIEH, XapaKTepU3yIOLINX
UX CBOWCTBa. PenieHue NpPakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOWCTBA, COCTaB, IIOJy4yeHHME M  0€30MaCHOE HCIHOJIb30BAHHME  BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH J1eATETbHOCTH YeJIOBEKa.

JIPO2
JIPO3
JIP0O4
JIPO8
MPO03
MPO06
MPO7
I1P603
I1P604
I1P606
I1P609

Tema 3.3. nentudukanus

Conep:kanue y4eOHOIro MaTepuaa

HCOPTraHNYCCKUX BCIICCTB

IIpakTuyeckoe 3anaTueNe8. «MnenTudukanys HeopraHMUECKUX BelecTy». Pemenue
OKCHEpUMEHTAJIBHBIX 33/1a4 110 XMMHUYECKUM CBOMCTBAM METAJVIOB U HEMETAJIOB, IO
pacrlo3HaBaHMIO W  TOJYYEHUI0 METalloB U  HeMeTawioB. Mpentuduxanus

HCOPTaHUYCCKUX BCUICCTB C HCIIOJB30BAHUCM HUX (I)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX CBOﬁCTB,

JIPO3
JIPO7
MPO1
MPO03




XapaKTEPHBIX KaYeCTBEHHBIX peakimii. KauecTBeHHbIE peakiinyu Ha cynbhaT-, KapOoHaT- I1P605
, XJIOPUJ] aHUOHBI, HA KATUOH AMMOHHUS. I1P608
U I1P609

KounrpoabHnas padora Ne2. |[«CBOMCTBAa HEOPraHUYECKHX BEIECTB). 2

Pa3nes 4. CtpoeHue M cBOIiCTBa OPraHNYecKMX BellecTB 24

Temad.1. Knaccuduxanus, C
oJep;kaHue Y4eOHOro MaTepuaJa 4

CTPOEHHE U HOMEHKJIATypa

OpraHUYECKUX BEILECTB Jlexknusa Nell.[losiBnenue u pa3zButhe opranndeckoi xumuu. [Ipeamer opraHnyeckoin JIPO1
XUMUUA. MecTo M 3HAa4eHUE OpPraHWYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HaYK. JIPO3
XHWMHYECKOE CTPOCHHE KaK IOPSAOK COCAVMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX JIPO7
BaJIeHTHOCTH. (OCHOBHBIE MOJOXKEHUS TEOPUH XUMHYECKOTO CTPOCHHUSI OPTaHUYECKUX MPO03
coenuHeHuit A. M. ByrtnepoBa. VYriiepoaHbId CKEJIET OPraHUYECKOW MOJIEKYIIBI. MPO6
3aBUCHMOCTh CBOICTB BEIIECTB OT XMMHYECKOI'O CTpPOEHHUs Mouyiekyid. M3omepus u MP11
H30MEPBIL. MP13
[Tonstne o ¢ynkumonansHoit rpymnme. Pagukan. IlpuxHiunel kinaccupukanuu 2 MP14
OpPraHMYEeCKUX  COCIMHEHHMHM. MexayHapoaHass HOMEHKJIATypa W NPUHLUIBI I1P602
HOMEHKJIATypbl ~ OpraHuyeckux coenuHeHuil. [lomstue 00  azorcomepkamux I1P603
COEIMHEHUX, OMOJIOTMYECKU aKTUBHBIX BEIlleCTBax (yrieBojax, )Kupax, Oeinkax u 1p.), I1P604
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSX(MOHOMED, TOIUMED, CTPYKTYPHOE 3BEHO). I1P611
JeMmoHcTpanuu. Mojenu roMo0roB 1 ©130MEPOB OPTAHMYECKUX BEIIECTB. 11P612
JlabopaTropHblii onbIT. V3roTOBIEHNE MOJIEKYJ OPraHUYECKUX BEIIECTB.
IIpakTuyeckoe 3ansaTne Ne9. HomeHknaTypa opraHn4ecKux COCAMHEHUN OTIEIbHBIX
KJIaCCOB (HACBILLIEHHbIE, HEHACBIILIEHHbIE U APOMATUYECKUE YTIEBOAOPOAbI, CHUPTHI,
(deHOoIBI, aNbAETU/IbI, KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBlieHHUE TMONHBIX U 2
COKpAIIEHHBIX CTPYKTYPHBIX (OpPMYT OpPraHMYECKHX BEIIECTB OTAEIbHBIX KJIACCOB,
HCIIONIb3Ysl UX Ha3BaHMs IO CHUCTEMAaTHM4ECKOM HOMeEHKaType. Pacuérel mpocreimeit
(bopMyIbI OpraHUYeCKON MOJIEKYIIbI, HCXO/IA U3 AJIEMEHTApHOTr0 cocTaBa(B%).

Tema 4.2. CpoiicTBa Coaepsxanue y4eOHOIro MaTepuasa 12 JIP02

OPraHNYECKHX COCANHECHUN JlexknusaNel 2. ®u3nKo-XMMUUECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUM OTAENbHBIX JIPO4
KJ1accoB  (0COOEHHOCTH  KIAacCU(PUKAIMM M HOMEHKIATYphl BHYTPHM  KJIacca; ) JIPO5
rOMOJIOTHYECKMI psAx M obmas (Qopmyna; wu3oMepus; (QU3MYECKHE CBOICTBA; MPO02
XUMHUYECKHE CBONCTBA; CTIOCOOBI MOTYUYCHHS): MPO03




-TIpeieIbHbIE YIIIEBOAOPObl. ['opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHUKOB
TEIUIa B IPOMBIIUIEHHOCTH U ObITy. CBONCTBA IPUPOIHBIX YIIIEBOJOPOJOB, HAXOXKIEHUE
B [IPUPOJIE€ U IIPUMEHEHUE AJIKAHOB;

-HENpeJeNbHble W apoMaThdeckue yriaeBogopozbl. llonmumepusauus >STHIEHA Kak
OCHOBHOE HAIIpaBJICHUE €r0 HUCIOJIb30BaHUA. ['OpeHHe aleTwiieHa Kak HCTOYHUKA
BBICOKOTEMIIEPATYPHOI'0 IJIAMEHHU AJISl CBAPKU U PE3KU METAJIIOB.

JemoncTpanuu. OTHOLIEHHE METaHa, STHJIEHA, aleTHiIeHa M OeH30jJa K pacTBopam
nepMaHraHara Kaiaus u OpoMHOU BoJie

JlexknuaNel3.Kuciopogocoaepkamuye CcOeIMHEHUST (CIHUPTBI W MPOCTBIE IPHUPHI,
(deHONbI, anpACTHUABl W KETOHBI, KapOOHOBBIE KHCIOTHI M WX TPOU3BOIHBIC).
[IpakTHyeckoe NTpPUMEHEHHWE OTHICHTIIMKONS, TiuiepuHa, ¢enona. I[lpumenenue
dbopmanibieruaa, ameTalbleruia, YKCYCHOM KHCIOThI. Mbljia, Kak COJM BBICHIUX
KapOOHOBBIX KUCJIOT. MoloIlIe CBONCTBA MbLia.

JlemoncTpanuu. KauecTBeHHbIC peakIi Ha MHOTOATOMHBIC CIIUPTHI. KadecTBeHHbIC
peakiuu Ha ¢eHon. OKUCIEHHE albJAETHIOB M TIIIOKO3BI B KHUCIOTY C TIOMOIIBIO
ruapokcuaa menu (1)

JlaGopaTopHble onbITbl. CBONHCTBA YKCYCHOM KHCIOTBI, OOIIME CO CBOWCTBAMH
MHUHEpaJIbHBIX KHCIIOT. JJ0Ka3aTeabCTBO HEMPEIENbHOTO XapaKTepa sKUIKOT0 KHpa.

JlekmusaNel4. A3zorconepkame coeauHeHUs (aMHHBI, AMHHOKHCIIOTBHI, OCIIKH).
BricokoMoneKyIsipHble  COCNUHEHHS (CMHTETHMYECKHE U OHUOJIOTHYECKU-aKTHUBHBIE).
Monowmep. [lonumep, cTpykrtypHOe 3BeHO. [lonmmmepusanus 3TUiieHa KaKk OCHOBHOE
HaIlpaBJIEHUE €T0 MCTOIb30BaHus. [ eHeTHYecKas CBsI3b MEXAy KJIacCaMH OPTaHUYeCKHUX
COE€IUHEHMH.

MPO5
MPO7
MP12
MP13
MP15
I1P601
ITP606
ITP608
I1P609
I1P610
I1P611
I1P612

JemoHncTpanuu. L{BeTHbIe peakuun 6€IKOB

JlabopaTopHbie ombIThbl. VI3roToBIIEHHE IIAPOCTEPKHEBBIX M OOBEMHBIX MoOjenei
U30MEpHBIX aMUHOB. PacTBopeHue GenkoB B BoAe M MX Koaryisuus. OOHapyxkeHue
Oesika B KYpHUHOM SIIIIE U MOJIOKE.

IIpakTuyeckoe 3anaTueNel(.CBoiicTBa OpraHMYeCKMX COEIUHEHUH OTAEIbHBIX
KJIacCOB (TpuBHANbHAs W MEXKIAyHapoAHas HOMEHKIATypa, XUMHUYECKHE CBOICTBa,
CIOCOOBI TTOTYYEHUs): TIpeiebHbIC (ATKAaHbI U ITUKIOATKAHBI), HEMPEIeTbHbIC(ATKSHBI,
QIKMHBI M aJKaJueHbl) M apOMaTUYEeCKHE YTJIEBOAOPOJAbI, CHOUPTHI U (EHOIBI,
KapOOHOBBIE KHUCIOTHl U 3(UpHI, ambIeruibl U KETOHbI, aMHUHBbl U AMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs. 3aJaHUs Ha COCTABIIEHUE YPABHEHUN XUMUYECKUX
peaxiuii ¢ y4uacTueM OpraHMYeCKUX BEIIEeCTB Ha OCHOBAaHUM UX COCTaBa U CTPOCHUS.




IIpakTnyeckoe 3anaTme Nell.CocraBieHune cxem peakuuid (B TOM 4YHCIE IIO
IPEUIOKEHHBIM LIENIOYKaM IPEBpalleHHi), XapaKTepU3yIoIuX XUMUYECKUE CBOICTBa

OpPraHMYECKUX COEIMHEHUHN OTAENIbHBIX KJIACCOB, CIIOCOOBI MX IOJYyYEHUS U Ha3BaHUE 2
OPraHWYECKUX COCIMHEHHUU MO TPUBHAIBHOM WJIM MEXIAYHApOIHOW CHUCTEMATHYECKOMN
HOMEHKJIaType. PeleHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOMCTBA OPraHUYECKUX COCAMHEHUMN OTJIEIbHBIX KJIACCOB.
IIpakTnyeckoe 3ansaTueNel2 «IlIpeBpalieHue OpraHMYECKHUX  BEIIECTB  IPHU
HarpeBaHun» [lonyyeHue 3THIIeHa U U3y4EHHUE €ro CBOMCTBY. MoieTupoBaHue MOJIEKYT 2
Y XMMHUYECKUX IIPEBPALLECHUN HA IPUMEpPE 3TAaHA, ITUIICHA, ALlCTUIICHA U JP.
Tema 4.3. Unentudpukanus/Coaepranue y4eGHOro MaTepuasia 8 JIPO1
OpraHu9CCKUX BCIICCTB, HX| Jlekmusa NelS.buoopranunueckune coenuHeHus. [IpumeHeHue u OWOJOTHYECKAs POJIb JIP02
3HAYCHUC W MPUMCHCHHC B| yrieBojoB. OKHCIEHUE YIIIEBOIOB- HCTOYHHUK DHEPTUU KHUBBIX opranum3MoB. OOiactu JIPO3
ObITOBOM M MPOU3BOJICTBEH-| mpuMEHEHHUs aMHHOKHUCIOT. [IpeBparneHne 6elkoB MUK B opranu3Me. bruonornyeckue 2 MPO1
HOH JICATCIbHOCTH YCIIO0BeKA | (hynkuuu OeskoB. Buonoruueckue (QYHKLIHMH KHPOB. Pojb OpraHmueckoil XMMuM B MPO03
pelieHruu IpobieM MHIeBOi 6e30MaCHOCTH. MP04
Jlekuusa Nel6.Ponbp opranuuyeckoil XvMMHM B pelIeHWU MpoOJIeM HHEPreTHUecKOi MPO5
0€30MacHOCTH, B PAa3BUTUM MEIULUHBI, CO3JaHUM HOBBIX MAaTEpUalOB, HOBBIX MPO7
MCTOYHUKOB >HEpruu(anbTepHaTUBHbICE UCTOYHUKHU 3HEPrun).OnacHOCTh BO3JCHCTBHS 2 MPO8
Ha JKMBBIE OpPraHU3Mbl OPraHMYECKUX BEILECTB OTJIENbHBIX KIacCOB(YIJIEBOAOPOIbI, MP13
CHHPTHI, (EHONBI, XJIOPOOPraHUYECKUE IPOU3BOAHBIC, ANBJACTUABI U JIp.) CMBICI MP14
MIOKa3aTelIsl MPEAeIbHO TONyCTUMON KOHIIEHTPALUX I1P601
I[pakTuyeckoe 3anaTueNeld. «aeHTudukamus OpraHUYECKUX  COETUHEHUN 11P607
OTJENIBHBIX KJIacCOBY (Ha MpUMepe allbJeTHA0B, Kpaxmasa, YKCYCHOM KUCIIOThI, OeIKOB ggg(l)?
U T.OI.) C HCIOJb30BaHMEM UX (U3UKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakiuil. JleHaTyparusi Oenka mpu HarpeBaHuU. L[BeTHBIe peakuuu 2 I1P612
0enkoB, BO3HMKHOBEHHE aHAJIMTUYECKOTO CHUTHAJa C TOYKH 3pPEHUS XHUMHUYECKUX
IIPOLIECCOB npu MIPOTEKAHUH KaueCTBEHHOU peaxkuuu, MO3BOJIAIOIIEH
UACHTU(PUIIMPOBATH MIPEATIOKEHHBIE OpraHMYECKHE BEIeCTBa.
Kontpouabnasi pabora Ne 3. [«CTpyKTypa M CBOMCTBA OPraHUYeCKUX BELIECTB»». 2
Pa3nes. 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKHX PeaKIui 4
Tema 5.1. Cxopocts Coaepxanne y4e0HOro MaTepuajia 4 JIP02
XUMHUYECKHUX PEAKIUN. — JIP 03
XHUMHUeCKoe paBHOBECHE Jlexknus Nel7.CxkopocTh peakiuu, €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (DAaKTOPOB: MPUPO/IBI 2 JIP 08
pearupyromumx BEIIECTB, KOHLEHTPALlUd pPEAarupyrollux BEHIECTB, TEMIIEPaTyphl MPO1

(mpaBusio Bant-I'odda), miomanym peakinOHHOW MOBEPXHOCTH. TeruioBble (P HEKThI




XUMHUYECKHX peakUuid. DK30- M 3HIOTepMUUeckue peakunu. OOpaTuMoCTh peakuuil.
XUMHUECKOEe PpAaBHOBECHE M €ro CMEIICHUE IOJA JEWCTBUEM pa3iU4HbIX (HaKTOPOB
(KOHLIEHTpalMsl PearecHTOB WJIM IPOJYKTOB PpEaKIMM, JaBIEHHUE, TemIeparypa) Ijs
CO3J1aHUs ONTHMAJIbHBIX YCIOBUN MPOTEKaHUs XUMUYECKUX npoueccos. [Ipunnun Jle -
[Hartense. KatanuzaTopsl 1 HHTHOUTOPBI.

IIpakTnyeckoe 3ansaTHeNel4.PenieHre NPakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHanu3 (PaKTOpoB, BIMAIOLIMX HAa U3MEHEHHE CKOPOCTH XUMHUYECKOHM peakuuu, B T. 4. C
MO3HILINI SKOJIOTUYECKHU 11€TIECO00Pa3HOT0 NOBEJCHHUS B OBITY M TPYIOBOM IESTEIHLHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOIHON CPEIBL.

PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha IIpUMeHeHue npuHuuna Jle-
[IaTenbe, 111 HAXOXKACHUS HAIIPABJICHUS CMEILEHNS PABHOBECH XUMUYECKON PEAKIINH
U aHau3 (PaKTOPOB, BIUSIOMINX Ha CMEIICHHE XUMUYECKOTO PaBHOBECHSI.

MPO02
MPO03
MPO06
MPO7
MP11
MP12
MP15
ITP608
I1P609

Pa3znen 6. PacTtBopbl

Tema 6.1. IMoustue 0
pacTBopax

Conep:xxanue yueOHOro MaTepuaJia

Jlekuusa Nel8.PactBopenne kak ¢usuko - xumudeckuii npouecc. PactBopsl. CriocoOsl
IPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 105151 paCTBOPEHHOTO BEIIECTBA.
CwmbIcn mokaszaTensl IpeleibHO JOIMYCTUMOM KOHILIEHTPAalUMU U €ro HUCIOJIb30BaHUE B
OIICHKE IKOJIOTUYECKON OE30MaCHOCTH.

[TpaBuiia 3KOJIOrMUECKH 1I€JIECO00Pa3HOIrO MOBEAEHUS B OBITY U TPYIOBOM AEATEILHOCTU
B LIEJISIX COXPAHEHUs CBOETO  370POBbsSl U OKPYKAIOUIEH MPUPOJHON CpEJbl; ONACHOCTh
BO3/ICIICTBHS HA KUBbIE OPraHU3MbI OIIPEIEIEHHBIX BELIECTB.

JIPO1
JIP02
JIPO3
JIPOS
JIPO6
MPO03
MP04
MP14
I1P607
I1PG10
I1P611

Tema 6.2. UHccienoBanue
CBOWCTB pacTBOPOB

OcHoBHOE CoAEpKaHuE

IIpakTnueckoe 3ansatue NelS. «llpurotoBnenue pactBopoB».  IIpuroroBnenue
pacTBOPOB 3a/laHHON (MaccoBO,%) KOHIEHTpaLuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMU
BOIPOCAaMH), OIpPEICICHUE Cpenbl BOJHBIX pacTBOpoB. PemieHne npakTUKO-
OPHEHTUPOBAHHBIX PACUETHBIX 33aJaHUH HAa PACTBOPHI, UCIOJIb3yeMble B OBITOBOH H
MIPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA.

JIPO3

JIPO4

JIPO8

MPO02
MPO7
I1P607
I1P609
I1P610
I1P611

IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COACPKaHUE (COAepKaHUe TPUKJIATHOTO MOAYJIs)

Paszjnen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1€eATEJIHLHOCTH YeJ0BEKa




Tema 7.1. Xumus B ObITy U
POU3BOACTBECHHON
NEATEIbHOCTH YEI0BeKa

Conep:xaHue yueOHOIro MaTepuasa

JlekumsaNe 19. Hoseiiimune 10CTHKEHNSI HAYKU U XUMUYECKON TEXHOJIOTUU. POk XuMun
B 00€CIIEYEeHNH SKOJIOTNYECKOM, IHEPreTHUECKON U MUIEeBOM 6e3011aCHOCTH, pa3BUTHH
MeauuuHbl. IlpaBuina moucka W aHaiM3a XUMUYECKOH HH(DOpPMAIUM W3 Pa3IHUHBIX
UCTOYHUKOB (Hay4yHas M y4yeOHO-HayyHas JMTeparypa, CpeACTBa MacCOBOM
uHpopmanuu, cetb MHTEpHET).

IMpakTnyeckoe 3anaTHeNel6. [lovck M aHAIU3 KEMCOB O MPUMEHEHUH XUMUUYECKUX
BEIIECTB M TEXHOJOTWH ¢ yuérom Oymymiedl mpodecCHOHANbHOW AESITeIhHOCTH IO
T€MaM: Ba)KHEWILIME  CTPOUTENbHBIE MATE€pUajbl, KOHCTPYKLMOHHBIE MaTEpHAaJIbI,
KpacKu, CTEKJO, KepaMuKa, MaTepuaiabl i dSJIEKTPOHUKH, HAHOMAaTepHUabl,
TEKCTUJIbHBIC BOJIOKHA, ICTOYHUKHU SHEPTUH, OPTaHUUECKHE U MUHEpaIbHbIE YI00peHus,
JIEKapCTBEHHBIC BEILIECTBA, OBITOBAST XUMHMSI.

IpakTuyeckoe 3ansaTue Nel7. 3ammra: [IpeacraBieHue pe3ynbTaToB pelIeHUs KEWCOB
B (hopMe MUHU-IIOKJIAJIa C TIPE3eHTAINEH.

JIPO1
JIP02
JIPO4
MPO03
MP04
MPO5
MPO8
MP09
MP16
MP17
MP18
I1P602
I1P606
I1P609
I1P611
I1P612

IIpoMexkyTouHasi aTTecTalAS

Bcero

78




4. YCJIOBUMSA PEAJIM3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuaJbHO-TeXHHYeCKOe o0ecnieuyeHne

Jlia peanuzanuy NporpaMMbl y4eOHOTO ImpeaMeTa MpPeayCMOTPEHO HaTU4He CIeIYOIINX
CHELHATBHBIX TOMEIICHUM:

JlaGoparopus XUMHH

OcHoBHOE 000pyIOBaHMEe: AHAIU3ATOP CIIEKTPA B AUana3oHe: MH(Pa3BYK, 3BYK, YIbTPa3BYK,
BuOpometp; Anemomerp; Acmmparop AM-0059; Becst CAS MW-300T; Bechl ananutuueckue
Ohaus AR 2140 210 rp; Huctmmsrop [13-4; Jlocka aynutopnas; Jlocka moBopotHasi; MoHoMep
N-500; Jlrokcmerp TKII-IIKM; Monutopsl obnaunsie; Ctou mist BecoB; CTOBI KOMIBIOTEPHBIC,
Cron nabopatopuslii HU3kui; CToa 1abopaTtopHblii ocTpoBHOH; CTOJ 1a00paTOPHBIA MPUCTEHHBIN;
Croner muceMennble; Cron-morika; Crynbs nmabopatopuble; Cymmika [19-2000; CymuabHbII
mkad [ICBn-80; XonomuneHuk buproca; Ilkad BeiTsokHON; Illkad ams XMMUYECKOH MOCYbI;
[xad mist XpaHEHUS KUCIIOT U IIEJTOYCH.

4.2 UndopmannonHoe odecrieyeHne peaasu3aliuu NporpaMmbl

Jisa  peanuzanuu mporpaMmbl  yueOHoro mpeamera OubOnuoteunslt  ¢oun BBIY
YKOMIUIEKTOBAH MEYaTHBIMU U 3JICKTPOHHBIMU U3IaHUSMHU.
OOyuyaronuecs W3 YWCIa WHBAIUAOB U JIMIl C OTPAaHMYEHHBIMU BO3MOXXHOCTSIMU 37I0POBBS
oOecrieyeHbl TMEYaTHBIMH W (WJIM) SJIEKTPOHHBIMH O0pa3oBaTelbHBIMU pecypcamu B (opmax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbSL.

OcHoBHasi iMTeparypa
1. Tabpuensu O. C., OctpoymoB W. I'., Cnaakxo C. A. Xumus: yueOHuk juist 10 kiacca.-
Mockga: UznarenbctBo «IIpocBenienuey, 2023.
2. T'adbpuensu O. C., OctpoymoB W. I'., Cmagko C. A. Xumus: yuebnuk mis 11 kmacca.-
Mockga: U3narenbctBo «IIpocBenienuey, 2023.

3. Tabpusmnsan O.C. Xumus ans npodeccuil U crenranbHOCTEN COLUaIbHO-3KOHOMUYECKOTO U
rymanutapaoro npodwieit: yaeonuk/ O. C. I'abpuainsan, U. I'. OctpoymoB. — M3parenbCkuii EHTP
«Axagemusy, 2020.- 208 c.,11B.1I.

4. Tabpwansa O.C. Xumus nns8 npodeccuili M CHelUaTbHOCTEH TEXHUYECKOTo MpOoQus:
yuebnuk/ O. C. T'abpwansa, U. I'. Octpoymos. —4-e uzn.crep. — M.: U3natenbckuil LeHTp
«Axkagemusn», 2021.-256 c.,us. ui.

5. Tabpuansn O. C. Xumus B TecTax, 3a/la4yax U ynpaxHeHusax: yued. [locoOue iy cryn. cpen.
npod. yue0. 3aBenenuii / O. C. 'abpudnsn., I, I'. JIsicoBa. — M.: U3narenbckuii HeHTp «AKageMusy,
2021.-224 c.

6. Andunorenona, . B. Xumus. bazoBsiii ypoBenb: 10—11 kiaccsl : y4eOHUK Ui CPEHETO
obmiero oopazosanus / . B. Audunorenora, A. B. baokos, B. A. [TonikoB. — 2-¢ U3.1., UCIIP. U JIOII.
— Mocksa : UzparensctBo FOpaiit, 2023. — 290 c. — (OOGmmeobpa3oBarenbHblii 1uki). — ISBN
978-5-534-16098-7. — Tekct : amektponHbIi // OOpazoBarenpHas miatdpopma KOpait [cait]. —
URL.: https://urait.ru/bcode/530422

7. Kioes, M. B. Opranundeckas Xxumus : yueOHoe mocoOue /ist cpeaHero npodeccuoHaaIbHOTro
oOpazoBanus / M. B. Kitoes, M. I'. A6aymiaeB. — Mocksa : UznatensctBo FOpaiit, 2023. — 231 c.
— (ITpodeccnonanproe obpazoBanue). — ISBN 978-5-534-15288-3. — TekcT : 3neKTpOHHBIH //
OopazoBarenbHas miardopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/520093

JdomosiHuTEIbHAS JIUTEPATYPaA

1. Epoxun FO.M. Xumus: 3anaun u ynpaxsenus yued. nocodue / FO.M. Epoxun.-2-e
U3, crep. - M. : M3matenbekuii meHTp «Akanemusi», 2021. — 288 c.
2. I'munka, H.JI. OGmas xumus: yue6Hoe nocobue / I'muaka H.JI. — Mocksa : KnoPyc,

2020. — 749 c. — Texkcr: sanextponnsiii / DBC BOOK [caiit]. - URL: https://book.ru/book/935925



3. Xumusi: yaeOHUK 7151 cpeHero nmpodeccruoHanbHoro oopaszoBanus / 10. A. Jlebenes,
I'. H. ®anees, A. M. T'ony6es, B. H. IllanoBan ; mox o6meii penakuueii I'. H. daneeBa. — 2-e u3g.,
nepepad. u gorn. — Mocksa : MznatensctBo FOpaiit, 2020. — 431 c. — Tekcr : anekTponnsiii // 9bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/452143

4, OneitnukoB, H.H.XumMus. AnroputMsl penieHus 3a1ad U TECThl: y4eOHOe mocooue
Ui cpeanero npodeccuonanbHoro oopasosanus / H. H. Oneitaukos, I'. I[1. MypaBseBa. — 3-¢ us .,
uctp. u non. — Mocksa : U3znarensctBo Opaiit, 2020. — 249 ¢. — Tekcr : anextpoHHsii // DbC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/452906

5. Xumus. 3amadyHuK . ydyeOHOe TocoOue i cpeaHero mpohecCHoHaIbHOTO
obpazoBanus / FO. A. Jlebener [u np.] ; mox oOmiei pemakmueit I'. H. daneeBa. — Mocksa :
MznarensctBo FOpaiit, 2020. — 238 ¢. — Tekcer : anekrponnsiit // DBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/452161

JJIeKTPOHHBbIE pecypchl
1. www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBEI ropbI»).
2. www. hemi. wallst. ru (O6pa3oBaTeIbHBIN CAUT JJIS IKOJIBHUKOB «XHMHS» ).
www.alhimikov.net (O6pa3zoBaTenbHbBIN CAUT ISl IIKOJILHUKOB).
www. chem. msu. su (3nexkTpoHHas 6MOIMOTEKA [0 XUMUN).
www.enauki.ru (HHTepHET-U31aHue U yuuTeneil « ECTeCTBEeHHBIC HAYKN»).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOps»).
www. hvsh. ru (kypHai «XUMUS B IIKOJIE).
www.hij.ru (xypHan «XuMHS U KU3HBY).
www.chemistry-chemists.com (311eKTpOHHBIH XKYpHAIT «XUMUKHA ¥ XHMHS)
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5 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

KOHTpOJ'IB H OLICHKAa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMETHBIX
PE3YyIbTAaTOB OCYIICCTBIIAKOTCA B COOTBETCTBUH CO CIICAYIOIMMU ITOKA3aTCIIAMU

Pe3yabTarsl OcHOBHBIE TOKA3aTeJIU OLIEHKH pe3yJbTara
o0yueHust (no Kasxcoomy pe3yiomamy, Ha KaKOM 3aHAMUU NPOBEPAEMCS U Yem
npoegepsiemcsi)
Tema OueHo4HoOe CpPeICTBO
JInuHocTHbIE
JIPO1 Pa3nenl. Tema 1.2 YcTHBIH onpoc, cobece1oBaHke
Paznen 3. Tema 3.1 TectupoBanue
Pazpgem 4. Tema 4.1,4.3 Penrenue xeiica
Paznen 6. Tema 6.1 Hanucanue pedepara
Paznen 7. Tema 7.1 BrlmmotHeHNE PaKTHYECKON paboThI

Pemenue 3anau
Perienne KOHTPOJIBHOM PabOTHI

JIP02 Paznenl. Tema 1.1 YcTHBII ompoc, codecei0BaHNe
Pa3nen 2. Tema 2.1 TectupoBanue
Paznen3. Tema 3.1, 3.2 Pemenwne ketica
Paznen 4. Tema 4.2, 4.3 Harnucanwne pedepara
Paznen 5. Tema 5.1 BrinonHenue npaktuyeckoil padboTsl
Pa3nen 6. Tema 6.1 Penrenue 3amau
Paznen7. Tema 7.1 Perienne KOHTPOIBHOM PabOTHI
JIPO3 Paznmen 2. Tema 2.1, 2.2 YcTHBII ompoc, codecei0BaHNe
Pazgen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema4.1,4.3 Pemenwne ketica
Paznen 6. Tema 6.1, 6.2 Harnucanwne pedepara

BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
Pemenrie KOHTPOILHON PabOTHI

JIP04 Pazpen 1. Tema 1.1, 1.2 YcTHBIN onpoc, codeceioBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Pa3nen 3. Tema 3.2 Pemenue keiica
Paznen 4. Tema 4.2 Hanucanue pegepara
Paznen 6. Tema 6.2 Beinonnenue npaktTuyeckoi paboThl
Pazgen 7. Tema 7.1 Pemrenue 3amau
Perienue KOHTPOJIbHOM paboOTHI
JIPOS Paznen 4. Tema 4.2 VYeTHbIi onpoc, cobeceoBaHne
Paznen 6. Tema 6.1 TectupoBanue

BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau

JIP06 Paznen 6. Tema 6.1 YcTHBIN onpoc, cobeceioBaHue
TectupoBanue

Beinonnenue npakTuyeckon paboThl
Penrenue 3anau

Perienue KOHTPOJIbHOM paboTHI

JIPO7 Paznen 3. Tema 3.3 YcTHBI onpoc, cobece1oBaHme
Paznen 4. Tema 4.1 TectupoBanue
BrinonHenune npaktuyeckoil paboThl




Pemenune 3anau

JIPO8 Paznen 2. Tema 2.2 YcTHBII opoc, cobeceoBaHne
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 6. Tema6.2 Pemenue keiica
Hanucanue pedepara
Beimonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienue KOHTPOJIbHOM PabOTHI
MertanpeameTHbIe
MPO1 Paszgen 3. Tema 3.1, 3.3 YcTHBII onpoc, cobeceoBaHne
Pa3nen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 Beimonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienue KOHTPOJIbHOM pabOTHI
MPO02 Pa3nen 2. Tema 2.2 YcTHBIH onpoc, cobece1oBaHke
Paznen 4. Tema4.2 TectupoBanue
Pa3nen 5. Tema 5.1 Pemenne keiica
Paznen 6. Tema 6.2 Hamnucanue pedepara
Brimonnenue npaktudeckoii paboTsl
Pemenne 3anau
Pemenre KOHTPOJILHON PabOTHI
MPO3 Paznen 1. Tema 1.1 YcTHBII ompoc, cobecei0BaHNe
Pazgen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema4.1,4.2,4.3 Pemenue ketica
Paznen 5. Tema 5.1 BrlmontHeHHE TPaKTHYECKON paboThI
Paznen 6. Tema 6.1 Pemenue 3anau
Paznen 7. Tema 7.1 Pemenne KOHTPOJILHON PabOTHI
MP04 Paznen 1. Tema 1.2 YcTHBII ompoc, cobecei0BaHNe
Pa3nen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemenue keiica
Pasznen 4. Tema 4.3 Hanucanue pedepata
Paznen 6. Tema 6.1 BrimonHenue npaktuyeckoil paboTsl
Paznen 7. Tema 7.1 Pemenue 3anau
Pemenrie KOHTPOILHON PabOTHI
MPO5 Pazpen 2. Tema 2.1 YcTHBIN onpoc, codeceoBaHue
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 7. Tema 7.1 Hanucanue pedepata
BrinonHenune npakTuyeckoil paboTsl
Pemenue 3anau
Pemenrie KOHTPOILHON PabOTHI
MPO6 Pasnen 1. Temal.2 VYcrHbIl onpoc, cobeceoBaHne
Pa3nen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenne xeiica
Paznen 5. Tema 5.1 Hanwucanue pedepata
BrimonHenue npaktudeckoil paboTsl
Pemenue 3anau
Pemenrie KOHTPOJILHON PabOTHI
MPO7 Paznen 3. Tema 3.2 YcTHBIN onpoc, cobeceioBaHue
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keiica
Paznen 6. Tema 6.2 Harmmcanme pedepara




Beinonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienue KOHTPOJIbHOM pabOTHI

MPOS Pasnen 4. Tema 4.3 YcTHBIH onpoc, cobeceoBaHme
Paznen 7. Tema 7.1 TectupoBanue
Hanucanue pedepara
Beimonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienue KOHTPOJIbHOM PabOTHI
MPO09 Pa3nen 2. Tema 2.2 YcTHBIH onpoc, cobece1oBaHme
Pasznen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Harmucanue pedepara
Beimonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienue KOHTPOJIbHOM PabOTHI
MP10 Pa3nen 2. Tema 2.2 YcTHBIH onpoc, cobece1oBaHke
TecTtupoBanue
BrimonHenue npaktudyeckoii paboTsl
Pemenue 3amgau
MPI11 Pasnen 1. Tema 1.2 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 2. Tema 2.2 TectupoBanue
Pa3nen 4. Tema 4.1 Pemrenue xeiica
Paznen 5. Tema 5.1 Hanucanue pedepara
Brimonnenue npaktudeckoii paboTsl
Pemenue 3amgau
MP12 Paznen 2. Tema 2.1 YcTHBIHM onpoc, cobeceIoBaHKe
Paznen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.2 Pemrenue xeiica
Paznen 5. Tema 5.1 Hanucanue pedepara
Paznen 7. Tema 7.1 BrlmontHeHNE TPaKTHYECKON paboThI
Pentenue 3amau
MP13 Pazpnen 3. Tema3.1 YcTHBIN onpoc, codeceioBaHne
Paznen 4. Tema 4.1, 4.2,4.3 BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
MP14 Pazgen4. Tema 4.1,4.3 VYcrHbIl onpoc, cobeceoBaHne
Paznen 6. Tema 6.1 TectupoBanue
Pemenue keiica
Hanucanwue pedepara
BrimonHenue npaktudyeckoil paboTsl
Pemenue 3anau
MP15 Paznen 4. Tema 4.2 YcTHBIN onpoc, codeceioBaHne
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keica
BrimonHenue npaktudyeckoil paboTsl
Pemenue 3amau
MP16 Paznen 7. Tema 7.1 YcTHBI onpoc, cobecenoBaHme
TectupoBanue
Harmmucanme pedepara
BrimonHeHune npaktudeckoii paboTsl
MP17 Paznen 7. Tema 7.1 YcTHBIN ompoc, codeceoBaHne

TectupoBanue




Hanmcanue pedepata
BrlimmotHeHNE MPaKTHYECKON paboThI
Pemenue 3amau

MP18 Pasnen 7. Tema 7.1 YcTHBIH onpoc, cobeceoBaHme
TectupoBanue
BrlmmontHeHNE PaKTHYECKON paboThI
Pemenue 3anau
[IpenmertHbie
[1P601 Pasznen 3. Tema 3.1 YcTHBIH onpoc, cobece1oBaHke
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pewmenue keiica
Hanucanue pedepara
BrlmmotHeHHE PaKTHYECKON paboThI
Pemenue 3amau
[1P602 Pasznen 1. Tema 1.1 YcTHBIH onpoc, cobece10BaHme
Paznen 3. Tema 3.1 TectupoBanue
Pa3nen 4. Tema 4.1 Pemrenue xeiica
Paznen 7. Tema 7.1 Hamnucanue pedepara
Brimonnenue npaktudeckoii paboTsl
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI
I1P603 Paznen 1. Tema 1.2 YcTHBII ompoc, cobecei0BaHNe
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Hanucanue pedepara
BrinonHenue npaktuyeckoil padboTsl
Pemenne 3agau
11P604 Pazgen 3. Tema 3.1, 3.2 YcTHBII ompoc, cobecei0BaHNe
Pa3nen 4. Tema 4.1 TectupoBanue
BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
ITPG05 Pazpnen 2. Tema 2.1 YcTHBIN onpoc, codeceioBaHne
Paznen 3. Tema 3.3 TectupoBanue
BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
[1P606 Pazpnen 2. Tema 2.1 YcTHBIN onpoc, codeceioBaHue
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keica
Paznen 7. Tema 7ol Harnucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
[1P607 Pazpnen 2. Tema 2.1 YcTHBIN onpoc, codeceioBaHne
Pasnen 4. Tema 4.3 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemenne kerica
Harmmucanme pedepara
BrimonHeHune npakTudeckoii paboTsl
Penrenue 3anau
[1P608 Paznen 2. Tema 2.2 YcTHBIN onpoc, cobeceioBaHue
Paszpnen 3. Tema 3.3 TecTtupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Paznen 5. Tema 5.1 Harmmucanme pedepara




Beinonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienne KOHTPOJIbHOM PabOTHI

[1P609 Pa3nen 1. Tema 1.1 YcTHBIH onpoc, cobeceoBaHme
Paznen 2. Tema 2.2 TectupoBanue
Pazgenm 3. Tema 3.1, 3.2, 3.3 Pemenne ketica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepara
Paznen 5. Tema 5.1 BrlmmontHeHNE PaKTHYECKON paboThI
Paznen 6. Tema 6.2 Pemenue 3amau
Paznen 7. Tema 7.1 Pemenre KOHTPOJILHON PabOTHI
I1P610 Paznen 2. Tema 2.1 YcTHBII onpoc, cobeceoBaHne
Pa3nen 4. Tema 4.2 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenwue ketica

Hanucanue pedepara
Beimonnenue npakTuyeckon paboThl
Penrenue 3anau

I1P611 Pazgen 6. Tema 6.1, 6.2 VYcerHbli onpoc, codeceoBaHue
Pa3nen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Harnucanwne pedepara

BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3anau

I1P612 Paznen4. Tema 4.1,4.2, 4.3 YcTHBII ompoc, cobeceioBaHNe
Pa3nen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Harnucanue pedepara

BrinonHeHue npaktuyeckoil paboTsl
Pemenne 3agau

Jlnst OlleHKM JOCTKEHHUS 3alIAaHUPOBAHHBIX PpE3YyJIbTATOB OOyUYEHUS IO TPEAMETY
pa3paboTaH (OHJ OLIEHOYHBIX CPEACTB JUIS MPOBEICHHS TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTaIlM1, KOTOpPbIE pUJIaraloTcs K padodeil mporpaMMe mpeameTa.



MHMHOBPHAYKHU POCCHUHN
BJIIAJMBOCTOKCKHNHU I'OCYJAPCTBEHHbBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB
IUIs1 IPOBEICHUS TEKYIIETO KOHTPOJIA ¥ POMEKYTOUYHOU aTTECTALUU
0 y4eOHOMY MPEIMETY

OOI1.12 XUMUA

IpOrpaMMbl MOATOTOBKHU CIIEIIUAIIMCTOB CPEHETO 3BEHA
44.02.02 IIpenogaBaHue B Ha4aIbHBIX KJIaccax

dopma o0yyeHHs: OuHas

BJIAJIMBOCTOK 2023



1. O61me cBegeHus

@®oHpa oueHouHbIX cpeacts (nanee — POC) npeaHasHaueH UIsl KOHTPOJS U OLEHKHU
00pa3oBaTeNbHBIX JOCTHKEHUN oOOydaronuxcs mo mnporpamme ydeOHoro mnpeamera OOIL 12
«XuMHs»

OOC BkIOYAIOT B ce0s KOHTPOJbHBbIE MaTepuaibl JJIsi MPOBEICHHS TEKYIIEro KOHTPOIIsS
YCIIEBaEMOCTH M MIPOMEXKYTOYHOH aTTECTalluy 0 IPEAMETY, KOTOpas IPOBOAUTCS B (hopMe Ipyrue
dopMmbl  KOHTpOJs/ MU dEepeHIUPOBAHHOIO 3ayeTa (C HCHOJB30BAaHHEM OILIEHOYHOIO CpEeICTBa
BBITNIOJIHEHUE MMCbMEHHBIX 3aJJaHUM, TECTUPOBAHUE).

2. I[Inanupyemble pe3yabTaThl 00y4eHUs] N0 NpeaMeTy, o0ecrneyuBalonIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrPaMMBbl

Kon pesynbprara

HanmeHnoBaHue pesyibraTa 00ydeHus
o0y4eHus pe3y yi

JUIHOCTHbBIC

JIPO1 c(OPMHPOBAHHOCTH YYBCTBA TOPAOCTH U YBKEHUS K UCTOPUU U JOCTHKCHUAM
OTEYECTBECHHONM XUMHMYECKOM HAyKH; XHMHYECKH TPaMOTHOE IIOBEJCHHUE B
MpoECCHOHATFHON /IEATEIILHOCTH M B OBITY IpU OOpPAIICHUH C XUMHYECKHMHU
BELLIECTBAMM, MATEpUATIAMU U IIPOLIECCAMU

JIP02 TOTOBHOCTh K MPOJODKEHHIO OOpa30BaHMs W TIOBBIIICHHUS KBATU(UKAIMH B
130paHHON MpOodecCHOHAIBHONW EATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUECKUX KOMIIETEHLIUN B TOM

JIPO3 CIIOCOOHOCTh HCIIOJIb30BAaTh JOCTHKEHUS COBPEMEHHONH XMMHUYECKOW HAyKH W
XUMUYECKMX TEXHOJOIMH JJIsl MOBBIIEHUS COOCTBEHHOTO HHTEIIEKTYaJlbHOTO
Pa3BUTH B BEIOPaHHOM MPO(GECCHOHATBHON IEATEIbHOCTH

JIP04 TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHHIO HA TIPOTHKECHUH
BCEU KU3HU

JIPOS c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIbTYphl, HOHUMAHHE BIMSHUS COLUAIBHO-
HKOHOMHYECKUX IPOLECCOB HAa COCTOSIHME MPUPOJHONM M COLMAJIBHOM Cpejbl,
OCO3HaHME TTI00AILHOTO XapaKTepa dKOIOTHYECKHX polieM

JIP06 HENpUATHE NEUCTBUN, IPUHOCSIINX BPE OKpYKaIOLIEH cpeie
JIPO7 COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJIbTYpbl Kak CpeAcTBa
B3alMOJECHCTBUA MEKIY JTHOAbMH U ITO3HAHUS MHUpa
JIPO8 OCO3HaHUE IIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH
[IPOEKTHYIO U MCCIIEN0BATENbCKYIO IEATENbHOCTh MHANBUIYaJIbHO U B TPYIIIIE
MeTanpeIMeTHbIe
MPO1 YMEHHE CaMOCTOSITEIbHO (OPMYIMPOBATh U aKTyalIU3HpOBaTh MpodiIemy,

paccMaTtpuBaTh €€ BCECTOPOHHE, ONpPENEeNsITh LENHU JAEITeIbHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS, BHOCUTh KOPPEKTHUBHI B ACSITENHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM, OLIEHUBATh PUCKH IOCIEICTBHI

eI TETLHOCTH
MPO02 BJIAJICTh HABBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON W TMPOCKTHOM JESITEIBHOCTH,
HABBIKAMU pa3perieHust mpooiem
MPO03 CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY IOUCKY METOJOB DPEIICHUS

MPAKTUYCCKHUX 3aa4, IPUMCHCHUTIO PA3JIMYHBIX METOAOB ITO3HAHUA

MP04 BJIAJETh BHUJAMH JEATEIBHOCTH IO TIOJIYYEHWIO HOBOTO 3HAHWS, €ro
WHTEpIpETalNy, MNpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHUCJIE NIPU CO3JJaHUHU YUEOHBIX U COIMATBHBIX TIPOEKTOB

MPOS YMEHUE MEPEHOCUTh 3HAaHUS B IIO3HABATENIbHYIO M MPAKTUYECKYI 00JacTu
YKU3HEESITeIbHOCTH; MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei




MP06

BJIAICTb HAYYHBIM THUIIOM MBIIUICHUA, BJIAJCTh H&y‘IHOfI TepMHHOHOFHeﬁ,
KJIIIOUCBBIMH ITOHATHAMNU U MCTOAaMU

MP07

BBIJIBUI'aThb HOBBIC UJCH, IIpEAJIaraTb OpUIrnHaJIbHBIC MIOAXO0AbI U PEIICHUSA

MPO08

BJIaJICTh HAaBBIKAMHU TOJy4YeHHUS WH(POPMALMU W3 HCTOYHMKOB pPa3HBIX THUIIOB,
CaMOCTOATEIIBHO  OCYLIECTBIATH  IIOMCK, aHAJIM3, CHUCTEMATU3aLHI0 U
WHTEPIPETANIO HH(POPMALIUN PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS

MP09

BJIaJCTh Pa3IMIHBIMU criocobamu 06H_[€HI/IH u B3aI/IMOIIeI71CTBI/I$I,
APryMCHTHPOBAHHO BCECTH AUAJIOr, YMCTb CMAI4aTb KOH(l)J'II/IKTHBIe CUTyalluHu,
pasBépHyTo U JIOTUYHO MH3JIaraTb CBOIO TOYKY 3pCHHUA C MCIIOJIB30BAHUCM
A3BIKOBBIX CPCACTB

MP10

[MOHMMATh W WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAILHOMN
paboThI

MP11

BbIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JIEMCTBUM C y4ETOM OOIIMX MHTEPECOB
1 BO3MOYKHOCTEH KaKJIOrO 4iIeHa KOJUIEKTHBA, IPUHUMATH LIEJIM COBMECTHOM
NIESTEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH ACUCTBUS 110 €€ TOCTHKEHUIO:
COCTABJIATH IUIAH JIEMCTBHUM, paCIPENesATh PO ¢ y4ETOM MHEHUN YY4aCTHHKOB,
00CyX1aTh pe3yJIbTaTbl COBMECTHOM PabOThI

MP12

OLICHMBATh KayeCTBO CBOETO BKJIaJla M KaKJIOTO0 y4aCTHHKA KOMaHJbI B OOIIWI
pe3yiabTaT 1O  pa3pabOTaHHBIM  KPUTEPUSIM, OCYIIECTBISTH TO3UTHUBHOE
CTPATErnYeCcKoe IMOBEICHUE B PA3JIMUHBIX CUTYalUSAX, MPOSBIATH TBOPUYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM

MP13

CaMOCTOSITENIFHO ~ OCYILECTBJISATh IO3HABATENbHYIO JAESTENbHOCTb, BBISBISAThH
MPOOJIEMBI, CTaBUTHh U (POPMYITHPOBATH COOCTBEHHBIC 3a]a4i B 00pa30BaTEIILHOMN
NEeSTeIbHOCTH M JKM3HEHHBIX CHTYaIMsX, CaMOCTOSTEIbHO COCTABIATH ILIaH
pelieHuss TpoOJIeMbl ¢ YY4E€TOM HMEIOIIUXCS  PeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTECHUM

MP14

CIOCOOCTBOBaTh (POPMHUPOBAHUS W MPOSIBJICHUS IIUPOKOH 3pYAULIMU B Pa3HbIX
00JIacTsIX 3HAHMIA, TIOCTOSHHO MOBBIIIATH CBOW 00pa30BATENbHBIN U KYIbTYPHBIN
YPOBEHb

MP15

YMCHHC 1aBATb OLICHKY HOBBIM CUTYAllUAM, BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHUBATH COOTBCTCTBHUEC PE3YJIbTATOB LICIIAM

MP16

CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE, BUAETh HAIpPaBICHUS
pa3BUTHS COOCTBEHHOM dSMOIIMOHAIBHON C(epbl, ObITh YBEPEHHBIM B ce0e

MP17

CIIOCOOHOCTH IMOHMMATh 3MOLMOHAILHOE COCTOSTHUE JPYTUX, YUUTHIBATh €ro MpU
OCYILLECTBICHUH KOMMYHUKAIUH, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO

MP18

CIOCOOHOCTh NPUHUMATH ce0s, MOHMMAas CBOM HEIOCTaTKM M JOCTOUHCTBA,
[IPUHUMATh MOTHBBI M ApryMEHTHl IPYTUX JIIOACH IPU aHAIM3€ PE3ylIbTaTOB
NesTeIbHOCTH, MpPU3HABaTh CBOE MpPAaBO M MPaBO JIPYTHX JIIOJEH Ha OIMIMOKWH,
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YesloBeKa

NPEAMETHDLIC

11P601

C(OPMHPOBAHHOCTh  MPEJACTABIEHUH: O  XUMHYECKOM  COCTaBISIOIIEH
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA, POJIU XUMHUHU B IO3HAHHUH SIBJICHUM PUPOIBL,
B (OopMHPOBAaHMM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€ ()YHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAUMOMN ISl PeIIEHUS MPAKTUUECKUX 3a/1a4 ¥ HKOJIOTUYECKU
000CHOBaHHOI'0 OTHOLIEHHSI K CBOEMY 3/10pPOBbIO U IPUPOAHON cpesie

11P602

BJIAICHUC CI/ICTCMOﬁ XUMHWUYCCKHUX 3HaHHﬁ, KOTOpaH BKJIFOYACT:
OCHOBOTOJIAralolue MOHATUSA(XUMUYECKUI  JJIEMEHT, aToM, OJJIEKTPOHHAas
obojiouka aroma, s-, P-, -0-3JIeKTpOHHBIE OPOWUTAIM aTOMOB, HOH, MOJICKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTETIEHb OKUCIICHHSI, XUMUYECKasl CBS3b,

MOJTb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEPOIHBIN CKeeT, GYHKIIMOHATbHAS




rpynna, paaukail, U30MepHs, TOMOJIOIMYECKUH psijl, TOMOJOIH, YIJIEBOAOPOJBI,
KUCIOPOA- W a30TCOJEpKalllue COEAMHEHMs, OHOJOIMYECKH AaKTHBHBIE
BelecTBa(yTrJIeBOIbI, KUPBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHMs, KpUCTa/NIM4ecKas  pelérka,  THIIb
XUMUUYECKUX  peakuuid  (OKHCIUTENbHO  -BOCCTAHOBHUTENBHBIE, JK30- U
OHIOTEPMHUYECKHE , PEAaKUUU HOHHOro OOMEHa), PpacTBOp, 3JIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, AJIEKTOPOIUTHYECKAS JCCOLMaLus, OKUCJIUTEID,
BOCCTAHOBUTEJNIb, CKOPOCTh XHMHUYECKOM peakluu XHMHUYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI(TEOPUSI XUMUYECKOIO CTPOEHMSI OPraHMUECKUX BeLECTB A, M,
bytnepoBa, Teopus 3IEKTPOJIMTUYECKON OUCCOLMALUY, NEPUOIUYECKUN 3aKOH
JI.1. MenneneeB, 3aKOH COXpPAaHEHHsI MAcCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
S3bIK XUMUH, (PAKTOJIOIMUYECKUE CBEIECHUS O CBOICTBAxX, COCTaBe, MOJIYYECHUS U
0€30IaCHOM HCIOJb30BAHUN BAKHEHIINX HEOPraHMYECKUX U OPraHMYECKHX
BEIIECTB B ObITY U IPAKTUYECKOH 1€ATEIbHOCTH YeJIOBEKa

11P603

YMCHHC BBIABJIATH XaPAKTCPHBIC IMTPHU3HAKKW U B3AaMMOCBA3b U3YYCHHBIX HOH;ITI/II\/'I,
IMIPUMCEHATh COOTBCTCTBYIOIIUEC IIOHATHA IIPpHU OIIMCAHHMKW CTPOCHUA U CBOICTB
HCOPIraHNMYCCKUX W OPraHMYCCKHUX BCHICCTB M HUX npeBpameHHﬁ; BBISIBJIATH
B3aMOCBS3b XMMWUYECKUX 3HAHHH C IOHATHAMH H MMPEACTABJIICHUAMU APYIrUux
CCTCCTBCHHOHAYYHBIX IPCIAMCTOB

11P604

YMCHUC HCIIO0JIB30BaTh HAanMMCHOBaHUA XUMHNYECCKHUX COG[[I/IHGHI/Iﬁ
MEXIYHAPOAHOTO CO3a TEOPETUUYECKON U MPUKIATHON XMMUU U TPUBUAIBHBIE
Ha3BaHWsSI BaXHCWINIMX  BENICCTB(ATWIICH, aIleTWJICH, TJIUIEpuH, (eHo,
dbopManbaeru, yKCycHasi KHIIOTa, TIUINH, YrapHbIi ra3, yIeKUCIbIi ra3, aMMHaK,
raii€HHas U3BECTh, HETall€HHAas U3BECTb, IUTHEBAsl CO/lA U JPYTUX), COCTABIATh
(GbopMyIlbl HEOTaHWYECKUX W OPraHUYECKUX BEUIECTB, YPABHEHUS XUMHUYECKUX
peaKIlI/If/'I, OOBSICHATh HX CMBICJI; TIOATBECPIKAATH XaApPaKTCPHBIC XUMHUYCCKHUEC
CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUI
peakuuii

I1P605

YMCHHUC YCTAaHABJIMBATb MPUHALJICIKHOCTb H3YUCHHBIX HCOPraHUYCCKHUX U
OpPraHUYCCKUX BCUICCTB K OHpCI[eJ'IéHHBIM KjlacCaM H TIpyIlIamM COG,Z[I/IHCHI/Iﬁ
XAPAKTCPU30BaTh HX COCTaB U BaKHEHIIIIE CBOI\/JICTBa; OnpeaAcIsiTb BHUABI
XUMHYECKHUX CBSI3EH (KOBB.J'ICHTHB.}I, HOHHAas, MCTAJIJIMYCCKAasd, BO)IOpOI[HaH)), THIIbI
KPUCTATNIMICCKUX peHIéTOK BCIICCTB, KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHYCCKUEC PCAKIINHN

I1P0606

BJIAJICHUE OCHOBHBIMM METOJIaMH HAYYHOTO MO3HAHHUS BEIIECTB U XUMHUYECKUX
sIBJICHUH (HaOJI0/IeHre, N3MEpPEHUe, YIKCTIEPUMEHT, MOICIIUPOBAHNE)

11P607

YMEHHE TMPOBOJAUTH pacu€Thl MO XUMHYECKMM (QopMyjJaM U YpaBHEHUAM
XUMAYECKMX  peakuuii ¢  HCHOJb30BaHHWEM  (PU3MYECKUX  BEJIHYUH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOMW CTOPOHBI: Macchl, 00bEMa
(HOpManbHbIE YCIOBHUS) ra3oB, KOJIMYECTBA BELIECTBA; MCIOJIb30BaTh CUCTEMHBIE
XUMUUECKUE 3HAHUS JUISl HPUHATHS pPEIIEHUH B KOHKPETHBIX IKU3HEHHBIX
CUTYalLUsAX, CBA3aHHBIX C BEHIECTBAMU U UX IPUMEHEHUEM

11P608

YMEHHUE IUIAHUPOBATh M BBIMOJHATh XUMHUYECKUIH SKCHEPUMEHT (IpeBpalieHUs
OpPraHMYECKUX BEILECTB IPU HArpeBaHUM, MOJIyYEHUE 3TUJIIEHA U U3YYEHHUE €ro
CBOMCTB, KQUECTBEHHBIE PEAKIMM Ha aJIbJIETUIbI, KpaxXMall, YKCYCHYIO KHCIIOTY;
neHatypanus OeNKOB NPH HAarpeBaHWU, I[BETHBIE pEakIUU OEIKOB; MPOBOJIUTH
peaKuyu HOHHOTO 0OMEHa, ONPEAENATh CPEely BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS; peIliaTh
DKCIEpUMEHTalbHbIE 337auu 1o TemMaMm «Mertamiel» U « Hemeramis») B
COOTBETCTBUHM C TMpaBWJIaMH TEXHUKHM O€30IMaCHOCTH IpH OOpalleHuu

BEIIECTBAMH M JTA0OPATOPHBIM O0OPYIOBAaHWEM; TMPEACTABIATh PE3yJIbTAThI




XUMHAYECKOTO HKCIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB

11P609

YMEHHE aHaJU3UpPOBATh XMMHUYECKYI0 HH(OpPMAIMIO, MOTYyYaeMYI0 W3 Pa3HbIX
MCTOYHUKOB (CpelICTB MaccoBOi nH(popMaruu, cetb IHTepHET U 1pyrue)

11P610

YMEHUE cCOOJII0IaTh MpaBUila HIKOJOTHUECKH 1eJ1eCO00Pa3HOro NOBEJEHUS B OBITY
U TPYZAOBOU EATEIILHOCTH B LIEJAX COXPAHEHMS CBOETO 310POBbsl U OKPYKAIOLIEH
CpE€bl; YUUTHIBATH OMIACHOCTH BO3JIECHCTBUS HA KUBBIE OPIaHU3MBI ONIPENEIEHHBIX
BEILECTB, IOHUMAasl CMBICJI IIOKA3aTells IPEACIIBHON JOIYCTUMON KOHLIEHTpauu

I1Po11

YMCHHC NPUMCHATH 3HAHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJaX IMO3HAHWA BCUICCTB
U XUMUYECKUX SIBICHUH Ui 00yYaroIIUXCs ¢ OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH
3I0POBBSI

11Po12

YMEHHE HCIOIb30BaTh pesibe(hHO TOUCUHYIO crcTeMy o0o3Hauyenuit JI. bpaiins ms
3aMMCH XUMHYECKUX (POPMYIT IJIs CIICIBIX U CIA0OBUISIINX 00yJarOIInuXCs

3. CooTBeTCTBHE OLIEHOYHBIX CPECTB KOHTPOJIUPYEMBbIM pe3yJbTaTaM 00yYeHu st
3.1 CpencTBa, npuMeHsieMble /IIsi OLIeHKH YPOBHSI T€OPeTHYeCKOii MOAT0TOBKHI

Kpatkoe

HAaUMEHOBAHHE
pazzaena (Momyns) /
TEMBI IPeIMETa

HanmMeHoBaHuE OLIEHOYHOTO
CpeacTBa U NpCACTAaBJICHUC €TO B
DOC

[Tokazarens oBnaeHUS
pe3yiabTaTaMu 00y4eHUs

Kon
pe3ynbrara
oOyueHus

Texymmit
KOHTpPOJIb

IIpomexxyrounas
aTTecrauus

Paznen 1. OCHOBBI CTPOCHUS BEIIECTBA

Tema 1.1. CtpoeHnue
ATOMOB XUMHYECKHUX

DIIEMEHTOB H
pupoa

XUMHUYECKOM CBSI3HU

CriocoGHOCTh OCO3HABaTh
CBOM KOHCTUTYITMOHHBIC
paBa ¥ 00s13aHHOCTH,
YBa)KEHHE 3aKOHA U
[IPaBONOPSIJIKA B
WH(POPMALMOHHOM cepe
Crioco6HOCTb
chopMHpOBaThH
HPaBCTBEHHOE CO3HAHME,
ATHYECKOTO TIOBEJICHHS C
UCTIO0JIb30BaHUEM
MH(OPMaLOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI

JIPO2

JIPO4
Bormpocs Tecta 1-

11 (m 6.1)
Keiic No2 (11.6.4)

Bomnpocs! s
cobeceoBaHms
(m. 5.1, BompoCHI
1-5), Tema 1.1
Pecdepar 1
(n.5.2)

CnocoOHOCTh CTaBUTh U
dbopmynupoBaTh
COOCTBEHHBIC 3a7]a41 B
o0Opa3oBaTeNnbHOMN

eI TeTbHOCTH U
PKU3HCHHBIX CHTYAIUAX IS
pELICHHS
WH(POPMAIIMOHHBIX 33134

Cr10cOOHOCTE BIAAETh
CHUCTEMOM XUMHYECKNX
3HaHUI, KOTOpasi BKJIIOYAET:
OCHOBOITOJIAraroINe
MOHATHUS(XUMUYECKUN
DJIEMEHT, aTOM,

Bormpocs! Ha
cobecenoBanue 20,
21,22, 25(m. 6.3)
MPO03

I1P602




AIIEKTPOHHASI 000JI0UYKa
aToma, s-, p-, -d-
RIIEKTPOHHBIE OPOUTATIN
aTOMOB, HMOH, MOJICKYJIa,
BAJICHTHOCT,
DIIEKTPOOTPHIIATEIIBHOCTB,
CTETEeHb OKHCIICHNUS,
XUMHYECKast CBS3b

Tema 1.2.
[Tepuoanueckuii
3aKOH M Ta0IuIa
J1. 1. MenneneeBa

JIPO1

CrocoOHOCTH
(dbopMHpOBATH YYBCTBO
TOPAOCTH M YBAKCHHS K
UCTOPUU M TOCTH)KCHUSIM
OTEYECTBEHHOM
XUMHYECKON HAYKH;
XUMHYECKH TPaMOTHOE
MOBEJICHHE B
MpoQeCCHOHAIBHON
NEeSITETILbHOCTH U B OBITY
npu 00paIIeHNUN C
XHUMUYECKUMU
BEI[CCTBAMHU, MaTepHaIaMU
U TPOIIECCAMU;

JIPO4

CrocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU;

MP04

CrocoOHOCTD BIIAIETh
BUIAMU JIEITEIILHOCTH 110
MOJIY4YEHUIO0 HOBOT'O 3HAHUS

Bormpock! u
3aJaHus IS
cobeceI0BaHUs

MPO06

CnocoOHOCTH popmu-
pOBaHUE HAyYHOI'O THIIA
MBIIIJICHUA

MP11

CnocoOHOCTH BBIOMPATH
TEMaTUKy U METOJIbI
COBMECTHBIX JICUCTBHIH C
y4ETOM OOIIKUX MHTEPECOB
1 BO3MOXKHOCTEH KaXKJI0I0
YyJIeHa KOJIJIEKTHBA,
MPUHUMATh LIEJIH
COBMECTHOH ACATEIBHOCTH,
OpTraHU30BbIBATh U
KOOPAUHUPOBATH JIEHUCTBUS
0 €€ TOCTHKECHHIO:
COCTAaBIISITD IJIaH JICHCTBUM,
pacrpenensiTh pojau ¢
y4ETOM MHEHMI
Y4aCTHUKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHOU

paboTHI

(m. 5.1, BoTIpOCHI
1-5), Tema 1.2

Bormpocs Tecta 12-
27 (1. 6.2);
Keiic Nel (1. 6.4)

Bormpocs! Ha

cobecenoBanue 23-
24(6.3)




I1P603

CnocoOHOCTh
c(hopMUPOBAHHOCTH
YMCHHI BBISBIISITh
XapaKTEepPHBIC MPU3HAKU U
B3aMMOCBSI3b H3y4ECHHBIX
[MOHSATUH,

Paznen 2. XuMnuueckue peakiuyu

Tema 2.1. Tumsr
XUMHYECKAX
peakuuii

JIPO2

CnocoOHOCTh U TOTOBHOCTh
K IIPOJIOJIKCHHIO
00pa3oBaHus U MOBBILLICHUS
KBTI (UKAIINH B
n30paHHON
podhecCHOHATLHOM
IeITeNIbHOCTU U
00BEKTHBHOE OCO3HAHHUE
POJTU XUMHUYECKUX
KOMIIETEHIIMI B 9TOM

JIPO3

Cr1ocoOHOCTE
HCII0JIb30BATh JOCTIIKCHUS
COBPEMEHHON XUMHUYECKON
HAYKU U XUMHUYECKUX
TEXHOJIOTUH IS
[MOBBIIIEHHST COOCTBEHHOIO
WHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOM
po¢eCCHOHAIBHON

eI TEeIILHOCTU

JIPO4

CnocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHHUIO Ha
MPOTSDKEHUM BCEH KU3HU

MP04

CnocoOHOCTh BIIAJIETh
BUJIAMU JIEATEIHHOCTH TIO
MOJTYYECHUIO HOBOTO 3HAHMSI,
€ro HHTEepIpeTalnHy,
MmpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JTUYHBIX
YUeOHBIX CUTYAIUSIX, B TOM
qrcIie TIPU CO3/aHUU
y4€OHBIX M COLUATTbHBIX
MPOEKTOB

MPO5

CriocoOHOCTh U YMEHHE
IEPEHOCHUTH 3HAHUS B
MO3HABATEIBbHYIO U
NPaKTHYECKYIO 001acTH
KHU3HEACATCIIBHOCTH,
WHTErPUPOBATh 3HAHHS U3
Pa3HBIX TPEAMETHBIX
oOnacreit

MP12

CoocoOHOCTh  OLIGHUBATH
KAa4eCTBO CBOErO BKJIAIAa W

Bomnpocel n
3ajjaHus 11
coOece0BaHuUs
(1. 5.1, BOomIpOCHI
1-6), Tema 2.2

Bomnpocs! Tecra 28-
36 (1. 6.2)

Bormpoc Ha
cobecenoBaHue
27(6.3)




KaXX;101ro Y4aCTHHKA

KOMAaH/IbI B o0t
pe3ynbTaT o
pa3paboTaHHBIM

KPUTEPUSIM, OCYIIECTBIISTH
MO3UTUBHOE
CTpaTeru4ecKoe IOBEJICHHE
B pa3IMYHBIX CUTYaIUsX,
MPOSIBIIATE TBOPYECTBO H
BOOOpaXeHUeE, OBITH
WHUITUATHBHBIM

I1P605

CrocoOHOCTh U yMEHUE
yCTaHaBJIMBATh
[IPUHAJIEKHOCTh
W3Y4EHHBIX
HEOPraHU4YECKUX U
OpraHMYECKUX BEIIECTB K
ONpeeEHHBIM Kaccam 1
rpynaM CoOeAMHEHUN
XapaKTEPU30BaTh UX COCTAB
1 Ba)KHEHIIINE CBOICTBA,
ONpPEENATh BUJIbI
XUMHYECKHUX CBS3EH
(xoBaJIeHTHAas1, HIOHHAs,
MeTaJlJIn4ecKasi,
BOJIOPOHA ) ), THITBI
KPUCTAJUIMYECKUX PELIETOK
BEILIECTB;
KJIaccu(UIpOBaTh
XUMHUYECKUE PEAKLIUU

I1P606

CnocoOHOCTh U BiIa/ieHUE
OCHOBHBIMH METOJIaMH
HAYYHOTO ITO3HAHUS
BEIIIECTB M XUMHUCCKUX
SBIICHUH (HaOII0AeHHE,
HU3MEpeHue, SKCIIEPUMEHT,
MOJICITUPOBAHHKE)

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJAUTDH PACUETHI 110
XUMUYECKUM (opMysIaM U
YpaBHEHUSAM XUMHUYECKHUX
peaxkuil C UCIIOIb30BaHUEM
(bu3n4ecKuX BEIHYHH,
XapaKTePU3YIOIINX
BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJINYECTBA
BEIIECTBA; UCIIOJIb30BATh
CHUCTEMHbIE XUMUYECKUE
3HAHUS JUI IPUHSITUS




pELICHUN B KOHKPETHBIX
PKU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM

I1P610

CrocoOHOCTh U YMEHHE
c00JIt0/1aTh MpaBUIIa
DKOJIOTHYECKU
1eJIeco00pa3zHoro
MIOBEJICHUS B OBITY U
TPY/IOBOM JCATEIBHOCTH B
[EJIIX COXPAHEHUS CBOETO
3I0POBbBSI U OKPYXKAFOIIEH
Cpenbl;

I1P611

CriocoOHOCTh U YMEHHE
HPUMEHSTh 3HAHUS 00
OCHOBHBIX OOCTYITHBIX
METO/aX MO3HAHUS
BCIICCTB 1 XUMHUYCCKUX
SIBJICHHH JUTs1 00y4aloIuXcst
C OIrpaHU4YCHHBIMHA
BO3MOYKHOCTSIMU 3/I0POBbsI

Tema 2.2.
DneKTpoIu-
THYECKas
CCOLMAIUS U
HOHHBIN 00MeH

JIPO3

CIIOCOOHOCTD MCITOJIb-
30BaTh JOCTHKCHUS
COBPEMEHHON XUMHUYECKON
HAYKU U XUMHUYECKUX
TEXHOJIOTUH I
MOBBIIIEHHST COOCTBEHHOI'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BbIOpaHHOM
npodeccuoHaNbHOM
JIeATEeIIEHOCTH

JIPO4

CIIOCOOHOCTH ¥ TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU

Bomnpocel n
3alaHusl 1S

JIPOS

CnocoOHOCTh OCO3HAHUS
LIEHHOCTU Hay4YHOHN

e TeIbHOCTH, TOTOB-HOCTh
OCYILIECTBIIATH IPOEKTHYIO
1 UCCIIEN0-BATEIbCKYIO
N1ESATENNb-HOCTD
WHAWBUAYAJIbHO U B TPYIIIE

MPO02

CrocoOHOCTh BIAJIETh
HaBbIKaMU y4eOHO-
MCCIIEI0OBATENIbCKON U
MPOEKTHOW IS TEIbHOCTH,
HaBBIKAMH Pa3pelICHUS
mpo0em;

MP09

CrocoOHOCTE BIIaJETh
Pa3IMYHBIME CIIOCOOaAMU

0OIIIEHNS U B3aUMOJIEN-

cobeceJ0BaHUs
(1. 5.1, BompoCHI
1-4), Tema 2.2
Pedepar 2 (1.
5.2)

Bonpoce! Tecta 37-
47 (n. 6.2)

Bormpoc Ha
cobecemoBanue 26,
31, 32(m 6.3)




CTBHUsI, apI'YMEHTHUPOBAH-HO
BECTH JUAJOr, YMETh
CcMsr4aTh KOH(JIUKTHBIC
CUTYyaLUu;

MPI11

CnocoOHOCTh BBIOUPATh
TEMAaTUKY U METO/IbI
COBMECTHBIX IEHCTBUHU C
y4ETOM OOILKX UHTEPECOB
1 BO3MOXKHOCTEH KaXKI0ro
YyjIeHa KOJIJICKTHBA,
MPUHUMATH LIETTN
COBMECTHOM JI€ATEIBHOCTH,
OpraHU30BBIBATH U
KOOPJIUHHUPOBATH JEHCTBUS
O €€ JOCTHKCHHUIO:
COCTAaBJIATH IUIAH JICHCTBUH,
pacipeiesnsaTh POt ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, 00CYKIaTh
pEe3yNbTaThl COBMECTHOM
paboThHI

I1P608

CriocoOHOCTh U YMEHHE
[JIAHUPOBATh U BBIIOJIHATH
XI/IMI/I‘-ICCKI/If/'I 3KCHCpI/IMeHT,
[IPOBOIMTH PCAKIIUN
HOHHOI'0 0OMeHa,
OIPENENATh CPEAY BOJHBIX
pacTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyiabdat-,
KapOOHAT- U XJIOPHU-
AHHOHBI, Ha KATHOH
AMMOHUS, pemaTL
DKCIIEPUMEHTAIbHBIC
3aga4u 1o reMam «Me-
TauIb» U « HemeTai-mbi»)
B COOTBETCTBHUH C
MpaBUJIAMUA TEXHUKU
0e30macHOCTH

I1P609

CnocoOHOCTh U yMEHUE
AQHAJTU3UPOBATh XMMHU-
YECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX
MCTOYHHKOB (CpesCTB
MaccoBO HH(popMaIuuy,
ceTb VIHTEepHET u apyrue)

KoHTtposbHas
pabota Nel.

Samanusg KP Nel
(m.6.1)

Paznen 3.CTp0€HI/IC U CBOICTBa HCOPTraHNYCCKUX BCIICCTB

Tema3.l.
Krnaccudukanus,

JIP02

C1rtocoOHOCTB U TOTOB-
HOCTb K IPOJIOJIKEHHIO

00pa3oBaHMs U MOBBIIIE-

Bomnpoce u
3aaHus ISt
cobeceIoBaHug

Bormpocs! Tecra 48-
62 (1. 6.2)




HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYeCKUX
BEIICCTB

HUS KBATU(UKALIUY B
n30panHO# podeccruo-
HAJILHOU JIeITEIbHOCTHU

JIPO8

CrnocoOHOCTh U OCO3HA-HHE
[IEHHOCTH HAay4YHOM

eI TEIbHOCTH,TOTOBHOCTD
OCYIIECTBIISATH MTPOCKT-HYIO
W MICCIIEZIOBATEIh-CKYIO

eI TEIbHOCTD
WHIUBUIYaJIbHO U B

rpyIIIe.

MPO08

CriocoOHOCTD BIa/IETh
HaBBIKAMU TIOTYYCHUS
uHpOpMaLnU U3
WCTOYHHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENTEHO
OCYILIECTBIISATH TIOUCK,
aHaJIN3, CHCTEMATU3ALUI0 U
WHTEPIPETAIHIO
WH(OPMALIUN PA3ITMYHBIX
BHUJIOB U (hOopM
MIPEICTABICHHUS

MP09

CrocoOHOCTh BIaJCTh
Pa3IMYHBIMH CTIOCOOaMU
OOIICHUS B B3aUMOJICH -
CTBUS1, apTYMEHTHUPOBAH-HO
BECTH JINAJIOT, YMETh
CMATYaTh KOH(MIUKTHBIC
CUTyalUH, pa3sBEPHYTO U
JTOrMYHO HM3J1araTh CBOIO
TOYKY 3pEHUS C HCIIOJTb-
30BaHHUEM SI3BIKOBBIX
CPEICTB

MP12

CnocoOHOCTh OLICHUBATh
KayeCcTBO CBOEro BKJIaaa U
Ka)JIOTO YYaCTHHKA
KOMAaHIbI B OO
pe3yJbTaT 1o
pa3pabOTaHHBIM
KPUTEPHSIM, OCYIIECTBIISTh
[TO3UTHBHOE
CTpATETUIECKOE MOBEICHUE
B Pa3JIUYHBIX CUTYaIUX,
MPOSIBJISATH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUIMATUBHBIM

I1P602

C110COOHOCTE U BIaJECHHUE
CHUCTEMOM XUMHYECKHX
3HAHUU, KOTOPast BKJIIO-
JaeT: OCHOBOIIOJIArAOIIHE
MOHATUS(XUMUYCCKUM

(m. 5.1, Bompochl
1-5), Tema 3.1
Pedepar 5
(n.5.2)

Bormpoc Ha
cobecemoBanue 33(
m 6.3)




DIIEMEHT, aToM,
AIIEKTPOHHAS 000JI0YKA
aToma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATIU
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOT-
pULIATEIbHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIA 00BEM,
KPUCTAJUIMYECKasl PEIIET-
Ka, TUIIbl XUMHYECKUX
peakiuil (OKUCIUTENTBHO -
BOCCTaHOBUTEJIbHBIE, 3K30-
U SHIAOTEPMUYECKHUE ,
peaKuu HOHHOTO 0OMe-
Ha), pacTBOP, SIEKTPOJIH-
ThI, HEAJIEKTPOJIUTHI,
AIIEKTOPOIUTHIECKAS
TUCCOLIMAINS, OKUCITU-
T€Jb, BOCCTAHOBUTEb,
CKOPOCTh XUMUYECKOM
peaKIi, XUMUYECKOe
paBHOBECHE, TEOPUH U
3aKoHBl. Teopus
AIIEKTPOIUTUIECKON
TUCCOIMAIIAN, TIEPUOIN-
yeckui 3akoH J.1.
Menenees, 3aKOH
COXPaHEHHUS MACCHI.

I1P603

CnocoOHOCTh U yMEHUE
BBISIBJISITH XapaKTEPHbIE
IMPU3HAKH 1 B3aUMOCBA3b
W3y4EHHBIX TOHATHUH,
IMPUMCHATHE COOTBETCTBY-
IOLIME TIOHATHS MTPU
ONHMCAHUH CTPOCHUS U
CBOWMCTB HEOPraHUUYECKUX U
OpPTraHN4YCCKUX BCIICCTB U
UX IIPEBpalleHHIA;

I1P604

CrocoOHOCTh U YMEHHE
WCTIOJIh30BaTh HAMMEHO-
BaHHS XUMHUYECKHX
COECIUHEHUN 10
HomeHknarype IUPAC.

I1P609

CrocoOHOCTh U yMEHHE
AQHATU3UPOBATh XMMHU-
YECKYI0 HH(POPMAIIHIO,
MOJIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB (CpEACTB
MaccoBOW MH(popManuy,

ceTh VIHTEpHET U apyrue)




Tema 3.2. dusuko-
XAMUYECKHE
CBOICTBa
HEOPTraHUYECKUX
BCIICCTB

JIP02

CriocoOHOCTD K IPOI0II-
YKEHUIO0 00pa30BaHUs U
MOBBIIICHUS KB (DUKAIHH
B U30paHHOM TIPO-
(beccruoHanbHOU JesITelNb-
HOCTH

JIPO3

CnocoOHOCTb K HCITOJIb-
30BaHUIO JOCTHKEHUN
COBPEMEHHON XMMHUYEC-KOI
HayKu

JIPO4

CriocoOHOCTb U TOTOB-
HOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
[IPOTSKCHUU BCEH )KU3HU

JIPO8

CrnocoOHOCTh U OCO3HA-HHE
[IEHHOCTH HAy4YHOU

eI TENIbHOCTH, TOTOB-HOCTE
OCYIIECTBISITH IPOEKTHYIO
W MICCIICZIOBA-TEIBCKYIO

eI TeIbHOCTD

MPO03

C110COOHOCTE U TOTOB-
HOCTb K CAMOCTOSTEIb-
HOMy HOI/ICKy METOA0B
pELICHHS TPAKTHYECKUX
3aj1a4, MPUMECHCHUIO
pa3IMYHBIX METOIOB
IIO3HAHUA

MPO06

CriocoOHOCTD BIIa/IETh
Hay4HbIM TUIIOM MBIILLJIE-
HUSI, BJIaJETh HAYYHOU
TEPMUHOJIOTHEH, KITH0Ye-
BBIMU TTOHSITUSIMU U
METOaMH

MPO7

CriocoOHOCTb K IPO/I0JI-
PKEHUIO 00pa30BaHus U
MOBBIIICHUS KB (DUKA-
[IMU B U30paHHOM TIPO-
dbeccroHanbHOU JesTeNb-
HOCTH

I1P603

CnocoGHOCTH (hopmupo-
BaTh YMCHHS BBISIBIIATh
XapaKTepHbIC TIPU3HAKU U
B3aMMOCBSI3b H3y4CHHBIX
[MOHSATHUH,

I1P604

CriocoOHOCTh U YMEHHE
WCTIOJIh30BaTh HAMMEHO-
BaHU XUMHUYECKUX COe-
TTMHEHWH 110 HOMEHKJIa-
Type [UPAC

[1P606

CriocoOHOCTB K BIIAJIEHUIO
OCHOBHBIMH METONAMHU

Bormpock! u
3aJlaHus JIIs
cobeceI0BaHUs
(m. 5.1, Bompochl
1-4), Tema 3.2
Pedepar 4 (1.
5.2)

Bormpocs! Tecta
63-76 (11. 6.2)

Bompockl Ha
cobeceoBaHue

35-41( 6.3)




HAaYyYHOI'O ITO3HAHUSA
BEIICCTB M XUMHUYECKUX
SBNICHUI (HaOII01eHHE,
U3MEpEHUE, IKCIICPUMEHT,
MOJICIIUPOBAHUE)

I1P609

CriocoOHOCTB
AQHAJTU3UPOBATH
XUMHYECKYI0 HHPOPMAITUIO

Tewma 3.3.
Wnenrudukarus
HEOPTraHUYECKUX
BEIIICCTB

JIPO3

CnocoOHOCTb UCTIONTb-
30BaTh JIOCTUKECHUS
COBPEMEHHON XMMHUYEC-KOM
HAYKU U XUMHUYECKUX
TEXHOJIOTHUH JIJIs TIOBBIIIIE-
HUS CBOETO YPOBHS

JIPO7

CrocoOHOCTh U COBEp-
[IICHCTBOBAHHUE SI3bIKOBOM U
YUTATEIBCKON KYJIBTY-PbI
KaK CPEJICTBa B3aUMO-
HeﬁCTBHﬂ MCXKAY JIOAbMH U
MO3HAHHS MHpa

MPO1

CriocoOHOCTh ¥ YMEHHE
CaMOCTOSITENILHO (hOpMy-
JINPOBATh U aKTyaJIu3u-
poBaTh npodieMy, pac-
CMaTpuUBaTh €€ BCECTO-
POHHE,

MPO3

CI10cOOHOCTB U TOTOB-
HOCTb K CAMOCTOSITEIIb-
HOMY TIOUCKY METOJIOB
pEIICHUS TPAKTUYECKUX
3a1a4,

I1P605

CrocoOHOCTh U YMEHHE
YCTaHaBJINBATh
MPUHAJIEKHOCTh
M3YIEHHBIX
HEOPraHUYECKUX U
OpPTaHNYCCKUX BCIICCTB K
OnpeeEHHBIM KJaccam 1
rpynmnam COeIMHEHUI
XapaKTEPU30BaTh UX COCTAB
W Ba)KHEHIIINE CBOICTBA,

I1P608

CrocoOHOCTh U YMEHHE
[UIAHUPOBATh U BBITIOHATh
XMUMHUYECKHI IKCTIEPUMEHT
(mpeBparteHus
OpPraHMYECKHUX BEIICCTB
[pU HarpeBaHUH, TIOJTY-
YeHHE ITUICHA U U3yYCHUE
€ro CBOMCTB, KAUeCTBEHHBIE
pEaKIUK Ha aJbJICTHIBI,

Kpaxmall, YKCYCHYIO

Bomnpocsl u
3ajjaHus 11
coOece0BaHus
(1. 5.1, BompoCHI
1-4), Tema 3.3

Bormpocs! Tecra 77-
101 (1. 6.2)




KHUCIIOTY; J€HATypaLus
OEJIKOB MPU HarpeBaHUH,
[[BETHBIC PEAKIINHU OCITKOB;

I1P609

CriocoOHOCTh U YMEHHE
AQHAIM3UPOBATH XUMU-
YeCcKyr0 HH(OopMaIuio,
MOJIy4aeMyI0 U3 pPa3HbIX
MCTOYHHUKOB (CPEIICTB
MaccoBOW MH(pOpMaInH,
ceTh VIHTEpHET U apyrue)

KonTposbHas
pabota No2.

Samanusg KP Ne2
(m.6.1)

Paznen 4. Ctpoenue

U CBOMCTBA O

PraHnv4CCKNUX BCUICCTB

Tema4.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHUYEeCcKuX
BEIIIECTB

JIPO1

CrocoOHOCTh K XUMHUYECKH
rPaMOTHOMY ITOBE/ICHUIO B
npodeccuoHanbHOM
NeSITeNIb-HOCTU U B OBITY
pu oOparie-HuH C
XUMHUYECKIMH Bellle-
CTBaMU

JIPO3

Cr1ocoOHOCTE
HMCITIOIB30BaTh JOCTHKECHHUS
COBPEMEHHON XUMHUYECKON
HAYKH JIJIS TOBBIILICHUS
CBOEr0 YPOBHS

MPO06

CriocoOHOCTb BIaJIeTh
Hay4HBIM THUIIOM
MBILLICHHUS], BIAJETh
Hay4YHON TEPMHUHOJIOTHEM,

MP11

CriocoOHOCTH BBIOUPATH
TEMAaTUKY U METOIbI
COBMECTHBIX JIEHCTBUM C
y4€TOM OOIKX UHTEPECOB
1 BO3MOYKHOCTEH KaxJ0ro
4JIeHA KOJIJIEKTUBA,
MIPUHUMATh LIETU
COBMECTHOM JICATCILHOCTH,
OpraHU30BBIBaTh U
KOOPIAWHUPOBATH JICHUCTBUS
110 €€ NOCTUKEHUIO:
COCTaBJIATH IUIAH JICHCTBUI,
pacipenensaTh poyiy ¢
y4ETOM MHEHHI
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP14

CrocoOHOCTb ITOCTOSTHHO
HOBBIIIATH CBOU
00pa3oBaTeNbHbIN U

KYJIbTYPHBIN YPOBEHb;

Bomnpocs! u
3aJlaHus JUTIs
cobeceI0BaHUS
(m. 5.1, Bompochl
1-7), Tema 4.1

Bormpock! Tecta
102-111 (m. 6.2)
Keiic 3 (11.6.4)

Bompockl Ha
cobeceoBaHue

1,2(1 6.3)

Bormpoc Ha
cobecenoBaHue

34( 6.3)




I1P602

CnocoOHOCTh U BIIaJICHHE
CHCTEMOM XUMHUUYECKIX
3HaHWM, KOTOpas BKJIIOYAET
OCHOBOIIOJIAararoIime
MOHATUS: YTIIEPOIHBII
cKeleT, (yHKIIMOHAIbHAS
rpyIina, pajauKa,
n3oMepusi,
TOMOJIOTUYECKUU P,
TOMOJIOTH, YTJI€BOJIOPO/IbI,
KUCJIOpPOJ, a30T-

coep Kallre COeAMHHUS, U

Ap.

I1P603

C1iocoOHOCTh BBHISBIISITH
XapaKTEepHbIC PU3HAKU U
B3aMMOCBSI3b U3yUYEHHBIX
[MOHSTHUH,

I1P604

CriocoOHOCTh U YMEHHE
HCII0JIb30BaTh
HomeHknarypy IUPAC

I1P612

CrocoOHOCTh
HCIT0JIB30BaTh PEbehHO
TOYCUHYIO CUCTEMY
o6o3Hauenwuit JI. bpaiins
U151 3aIIMCH XUMHYECKHX
dbopMy1 AJis CIENbIX U
CJIA00BUISAIINX
00y4Jaromuxcs

Tema 4.2. CoiicTBa
OpPraHUYECKUX
COE€IUHEHUN

JIPO2

CrocoOHOCTh K
MPOJOHKEHUIO
00pa3oBaHMs U TOBBIIICHUS
KBaJIM(DUKAINH B
n30paHHON
npodeccuoHaNbHOM

eI TCIIBHOCTH

MPO02

CnocoOHOCTb BIIAJIETh
HaBbIKAMU y4eOHO-
MCCIIEBATENBCKON U
NPOEKTHOM JIeSITeTHHOCTH,
HaBBIKAMH Pa3pEIICHUS
npodiem

MP12

CnocoOHOCTh OLICHUBATh
Ka4ueCTBO CBOEr0 BKJIaga U
KQKJOT0 yJ4aCTHUKA
KOMAaH/IBI B OOIIHIH
pe3yNIbTaT 10
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATE
[MO3UTHUBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYaIUIX,

Bomnpocel n
3aaHus s
coOece0BaHus
(1. 5.1, BompoCHI
1-8), Tema 4.2

Bormpocs! Tecta
112-123 (m. 6.2)
Keiic 4 (11. 6.4)

Bormpocs! Ha
cobecenonanue 40-
43(6.3)

Bomnpoce! Ha
cobecenoBanue 3-

19( 6.3)




I[MPOSBJIATE TBOPUYCCTBO U
BOOOpakeHue, ObITh
MHUIIMAaTUBHbBIM

I1P606

CriocoOHOCTD BIaJIETh
OCHOBHBIMH METOJIAMH
HAYYHOT'O TIO3HAHUS
BEIICCTB M XUMHUYECKUX
SBNICHUI (HaOII0/IeHHE,
HU3MEpEHHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

I1P609

CnocoOHOCTD
c(hopMHUPOBATH YMCHHE
AQHATU3UPOBATH
XUMHYECKYIO
nHpopMaIuio,
MOJTy4aeMYI0 M3 Pa3HBIX
HUCTOYHUKOB(CPEJICTB
MaccoBO UH(popMaluuy,
cetb HTEpHET U Ipyrue);

I1P611

CnocoOHOCTh MPUMEHSTh
3HAHUSA 00 OCHOBHEIX
TOCTYIHBIX METOAAX
[MO3HAHUS BEIICCTB U
XUMHYECKUX SIBJICHUH I
00yJaromuxcs ¢
OTPaHUYCHHBIMHU
BO3MO>KHOCTSIMU 3/I0POBBSI;

Tema 4.3.
Wnenrudukanus
OpPraHUYECKUX
BEIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOM U
[MPOU3BOACTBEH- HOU
NeATeIbHOCTH
JeJIoBEKa

JIPO3

CnocoOHOCTh
WCII0JIB30BATh JTOCTHXKCHHS
COBPEMEHHOM XUMHUUYECKON
HAYKW U XUMHUYECKUX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BbIOpaHHOU
npodeccuoHaNbHOM

MPO3

CriocoOHOCTb K CaMOCTO-
STEIHHOMY ITOMCKY
METO/I0B PELICHUs
MPaKTUYECKHX 3a-71a4,
MPUMEHEHHIO PA3INYHbIX
croco0OB pacro3HaBaHU
OpPraHUYeCKUX BEILIeCTB Ha
pUMeEpe alTbJCTH/IOB,
CIHMPTOB, YTJIEBOJOB,
YKCYCHOM KUCJIOTHI, Oenka
U T.II.) C UCIIOJIb30BAaHHEM
UX (PU3UKO-XUMHUYECKUX
CBOMCTB M XapaKTEPHbIX
KAUYECTBEHHBIX PEAKIUN.

Bomnpocs! u
3aJlaHus JUTIs
cobeceI0BaHUS
(m. 5.1, Bompochl
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bormpocsl Ha
cobecenoBaHue

7,9,11-13,17




MPO5

CrocoOHOCTh YMETh Tepe-
HOCHUTH 3HAHUS B
[103HABATEIIBHYIO
MPaKTUIECKYIO 00JIACTH
YKHU3HEICATCIIbHOCTH;
WHTETPUPOBATh 3HAHUS U3
pasHBIX MTPEIMETHBIX
o0nacreii;

MPO7

CnocoOHOCTh K
MIPOJIOJKCHHTO
00pa3oBaHus U MOBBIIICHUS
KBaTH(UKAITTH B
n30paHHON
po¢eCCHOHAIBHON
1eITeIbHOCTH u
0OBCKTHBHOE  OCO3HAHHUE
PO XMMHYECKHX KOMIIe-
TEHIMI B 3TOM;;

I1P601

Cr1ocoOHOCTE
chopMUpOBaThH
MPEACTABICHUS: O
XHUMHUYECKOHN
COCTaBJISIOIIEN
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPa, POJIA
XUMHH B [TI03HAHUU
SIBJICHHH TIPUPOJIBI, B
(hOpMUPOBAHUN MBIIIIICHHS
U KyJIbTYpbl TUYHOCTH, €€
(GYHKIIMOHATIBLHOM rpamMoT-
HOCTH, HEOOXOIUMOH I
PEIICHUS TPAKTUICCKIX
3a7a4 ¥ SKOJIOTHYECKU
00OCHOBAHHOI'O OTHOIIICHUS
K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpeie

I1P609

CnocoOHOCTD
chopMHpOBATH YMEHUS
AQHAIN3UPOBATH
XUMHUYECKYIO
WH(pOpMalLIHIO,
MOJIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CpPE/ICTB
MaccoBO HH(poOpMaIuy,
ceTb MIHTEpHET U apyrue);

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOaX TTO3HAHUS
BEIIECTB M XUMHUYECKUX
SIBJICHUH JIJT1 00yJaronuxcst




C OIrpaHUYCHHBIMUA
BO3MOXHOCTAMU 31J0POBbA

I1P612

CrnocoOHOCTh
MCIIOJIb30BATh PeIbehHO
TOYCYHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
IJ1S1 3aIMHCH XUMHUYECKHUX
dbopMyIT AJIs CIETIBIX U
CcI1a0OBHUIAIIMX
00yJaronuxcs

KonTposbHas
pabota Ne 3.

Samaaus KP Ne3 (m.
6.1)

Paznen. 5. Kunernueckue 1 TEpMOIMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX

peakuuii

Tema 5.1. CkopocTb
XUMUYECKUX
peaKuuid.
XUMHYECKOE
paBHOBECHE

JIPO2

Croco0OHOCTh K
MIPOIOJDKEHHIO
00pa3oBaHus U MOBBIIIE-
HUS KBUTH(UKAIIUY B
n30paH-HOI
poeCCUOHATLHON
NCATCIIBHOCTU U
00BEKTHBHOE OCO3HAHUE
POJIN XUMHUYICCKUX
KOMIICTCHIIHH B 3TOM;

JIPO3

CIIOCOOHOCTD
HCII0JIb30BATh JOCTIIKCHUS
COBPEMEHHON XUMHUYECKON
HAYKU U XUMHUYECKUX
TEXHOJIOTUH IS
MOBBIIICHHS CBOETO YPOBHS
B IpodecCHOHATBHOMN
IeATEILHOCTH

JIPOS

CnocoOHOCTh OCO3HAHUS
LIEHHOCTU Hay4YHOHN

eI TeIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATH IPOEKTHYIO
1 UCCIIEI0BATENIBCKYIO
NIEATEIIBHOCTD
WHAWBUAYAJIbHO U B TPYIIIE

MPO1

CriocoOHOCTb U YMEHHE
CaMOCTOSITEIILHO
bopmMynupoBaTh 1
AKTYaJIU3UPOBATh
npoOyieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OIIPEETIATh LEeH

e TeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KpUTEPHU HX
NTOCTHIKCHUS1, BHOCUTb
KOPPEKTHUBHI B

JACATCIIBHOCTD, OLICHUBATh

Bomnpocs! u
3aJlaHus JITIS
cobeceI0BaHUS
(m. 5.1, Bompochl
1-11), Tema 5.1

Bormpocs! Tecta
125-134 (1. 6.2)

Keiic 4 (1. 6.4)
Bormpocs! Ha

cobecenoBanue? 8-
30(m 6.3.)




COOTBETCTBUE PE3YJIBTATOB
[[E€JIIM, OLICHUBATh PUCKH
HOCJIEICTBUI AEATEILHOCTHU

MPO02

CrnocoOHOCTh BIAJCTh
HaBBIKAMH y4eOHO-
HCCIICIOBATEIbCKON U
MIPOCKTHOM JIeATEIILHOCTH,
HaBBIKAMU Pa3peIICHUS
po0Jem;

MPO03

C110COOHOCTEH ¥ TOTOBHOCTD
K CAMOCTOSATCIIEHOMY
HOI/ICKy METOA0B peH_IeHI/IH
NPaKTUYECKHX 3a/1a4,
HpI/IMeHeHI/IIO pa3HI/I‘-IHBIX
METO/I0B IT03HAHUS

MPO06

CriocoOHOCTb BaJeTh
Hay4HBIM THUIIOM
MBILLICHHUS], BIAJETh
Hay4HON TEPMHUHOJIOTHEM,
KJIFOUEBBIMU ITOHATUAMU U
METOAAMU

MPO7

CrocoOHOCTH BBIJBUTATH
HOBBIE UJIEH, MTPEITIaraTh
OPUTMHAJIBHBIE ITOAXO0BI U
peleHust

MP11

CriocoOHOCTH BEIOMPATH
TEMATUKY U METOJIbI
COBMECTHEBIX JICUCTBHI C
y4ETOM OOIIKUX MHTEPECOB
1 BO3MOKHOCTEH KaKJI0I0
YyJIeHa KOJIJIEKTHBA,
MPUHUMATH 1IN
COBMECTHOH ACATEIBHOCTH,
OpTraHU30BbIBATh U
KOOPJIUHHUPOBATH JEHCTBUS
0 €€ TOCTHKECHHIO:
COCTAaBIISITH IJ1aH JICHCTBUM,
pacrpenensaTh pojau ¢
y4ETOM MHEHUMU
Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU
paboTHI

MP12

CnocoOHOCTh OLICHUBATh
KaueCTBO CBOEr0 BKJIA/a U
Ka)JIOTO YU4aCTHHUKA
KOMAaHIbI B OOIIHIT
pe3yJIbTaT 1o
pa3pabOTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
[TO3UTHBHOE
CTPATETUIECKOE MOBEICHUEC




B Pa3JIUYHBIX CUTYaIUX,
MPOSIBIISITH TBOPUYESCTBO U
BOOOpakeHue, ObITH
WHHUIIHATHBHBIM

MPI15

CrocoOHOCTh U yMEHHUE
1aBaTh OLIEHKY HOBBIM
CUTyalUsIM, BHOCUTb
KOPPEKTUBHI B

e TENIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB
LEJISIM

I1P608

CriocoOHOCTh U YMEHHE
[JIAHUPOBATh U BBITIOJIHSATH
XUMHYECKUN 3KCIIEPUMEHT
(mpeBparmeHus
OpPraHUYECKUX BEIECTB
[IpU HarpeBaHUU,
MOJTy4YEeHUE STUIICHA
M3Y4YEHUE €TI0 CBOMCTB,
Ka4eCTBEHHBIC PEaKIUH Ha
aJbJICTH/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY;
neHaTypanus OeIKOB MPU
HarpeBaHUU, [IBETHBIC
peakiuu OeIKoB;

I1P609

CnocoOHOCTD
dbopMHUpPOBATH YMEHUS
AQHAJTU3UPOBATh
XUMHYECKYIO
UH(OpMaLHIO,
MOJTy9aeMyIO U3 pa3HbIX
MCTOYHUKOB(CpPE/ICTB
MaccoBO HH(popMaIuy,
ceTb VIHTEpHET U npyrue);

Pasnen 6. PactBopsl

Tema 6.1. ITousarue o
pacTBopax

JIPO1

CnocoOHOCTb U
c(hOpMUPOBAHHOCTh
JyBCTBA TOPAOCTH U
YBa)KEHUSI K UICTOPUU U
TTOCTHIKCHUSM
OTEUYECTBEHHOU
XUMHUYECKON HAYKH;
XUMHYECKU TPaMOTHOE
MTOBE/ICHUC B
npodeccuoHaNbHOMI
NeSATETLHOCTH U B OBITY
npu 0OpaIeHNH C
XUMHUYICCKHMH
BeI[eCTBaMH, MaTepHUaIaMu
U TIPOIECCaMHU

Bomnpocsl u
3alaHus JITIS
cobece]0BaHUS
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Bormpoc 26 (11 6.3)




JIP02

CnocoOHOCTh U TOTOBHOCTh
K ITPOJIOJIKCHHEO
00pa3oBaHus U MOBBILLICHUS
KBTI (UKAIINH B
n30paHHON
podhecCHOHATLHOM
IeITeIbHOCTU U
00BEKTHBHOE OCO3HAHHUE
POJTU XUMHUYECKUX
KOMIIETEHIIMI B 9TOM

JIPO3

CIIOCOOHOCTH UCIIOJIB30BaTh
TTOCTHOKCHHSI COBPEMEHHOM
XUMHUYECKON HAYKU U
XHUMHUYECKHX TEXHOJIOTHI
17151 TTIOBBIILICHUS
COOCTBEHHOTO
WHTEIICKTYaTbHOTO
pa3BUTHS B BRIOPAaHHOMN
MpoQeCCHOHAIBHON
eITeIbHOCTH

JIPOS

CnocoOHOCTD
chopMUpOBaTH
DKOJIOTUYECKYIO KYIBTYPY,
MOHUMATh BIMSTHHAE
COIATIbHO-9KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE
NPUPOTHON U COLHATBHON
Cpezbl, OCO3HAHUE
r7100aJIbHOTO XapaKkTepa
PKOJIOTMYECKUX MPOOIeM

JIP06

CnocoOHOCTb K HETIPUSATHIO
IEWCTBUIA, IPUHOCSIINX
BpEIl OKpYXKaroLIe cpeae

MPO3

CIIOCOOHOCTH M TOTOBHOCTH
K CaMOCTOfITCJ’[BHOMy
MOUCKY METOJIOB PEIICHHSI
HpaKTI/ILIeCKI/IX 3aja4,
MPUMEHEHHIO PA3JIMYHBIX
METOJIOB [T03HAHUS

MP04

C1riocoOHOCTBH OBJIAIECHUEM
BUIAMU IEATEIILHOCTH IO
MOJTYYIECHUIO HOBOTO 3HAHWMS

MP14

CriocobHOCTb K (hopMu-
POBaHUIO U IIPOABIICHUIO
[IMPOKOH 3PYAULINU B
Pa3HBIX 00JACTIX 3HAHUH,
MOCTOSIHHO ITOBBIIIATH CBON
00pa3oBaTeNbHBIN 1
KYJIBTYPHBIN YPOBEHb;

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJAUTEL PACUETHI 110




XUMUYECKUM (OopMysIaM U
YPABHEHUSAM XUMHUYECKHX
peaKuuid C UCI0JIb30BAHUEM
bu3nYeCKUX BEINYHH,
XapaKTEePU3yIOINX
BEILECTBA C
KOJIMYECTBEHHON CTOPOHBI:
MacCOBOH JOJIN
PacCTBOPEHHOT'O BEILIECTBA,
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIM4ECTBa
BELIECTBA;

I1P610

CrocoOHOCTh U yMEHHUE
c00JIt0/1aTh MpaBUIIa
PKOJIOTUYECKH
1eJeco00pa3zHoro
MOBE/ICHUA B OBITY U
TPYJIOBOM JESTEIHHOCTH B
LEJISAX COXPAHEHUS] CBOETO
30POBBS U OKPYXKaroLen
Cpebl; YUUTHIBATh
ONAaCHOCTh BO3JICUCTBUS HA
JKHBbIE OpPTraHU3MBbI
OIpPEIEIIEHHBIX BEIIECTB,
[MOHUMAsi CMBICIT
[oKa3arelisi IpeAeIbHON
JTOITYCTUMOU
KOHIICHTpALUU

I1P611

CnocoOHOCTh U yMEHUE
PUMEHSTH 3HaHUS 00
OCHOBHBIX TOCTYITHBIX
METOAaX MO3HAHUS
BCIICCTB 1 XUMHNYCCKUX
SBJICHU 17151 00y4arouxcs
C OIrpaHUYCHHBIMHA
BO3MOYKHOCTSIMH 3/I0POBbSI

Tema 6.2.
Wccnenosanue
CBOMCTB PacTBOpPOB

JIPO3

CriocoOHOCTb OBIIA/IETh
YMEHHEM HCIIOIh30BaTh
TTOCTH)KEHUS] COBPEMEHHOM
XUMHWYECKOW HAyKU U
XMMUYECKUX TEXHOJIOTUI
U1l TOBBIIICHUS
COOCTBEHHOTO
MHTEJUIEKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOMU
npodeccuoHaNbHOMI
NesITeTbHOCTH,

Bomnpocs! u
3alaHus JJIs
cobeceJ0BaHUs
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Pedepar 3 (1.

JIPO4

CrnocoGHOCTh
MCII0JIb30BATh JJOCTHXKECHHUS
COBPEMEHHON XMMHUYECKOMN
HAayKU U XUMHUYECKUX

5.2)

Bormpocs! Tecta
135-139 (1. 6.2)
Keiic 4 (1. 6.4)




TEXHOJIOTUH IS
MOBBLIIICHHS COOCTBEHHOT'O
WHTEJUICKTYaJIbHOTO
pPa3BUTHS B BRIOPAaHHON
podecCHOHATBLHOM
IeATEILHOCTH

MPO02

CriocoOHOCTB BIIAJIETh
HaBBIKAMU y4eOHO-
MCCIIEIOBATENILCKON U
MIPOCKTHOM JIeATEILHOCTH,
HABBIKAMU Pa3peIICHUS
po0Jem;

MPO7

CrocoOHOCTbH BBIJIBUTATH
HOBBIC UJICH, IIPEIJIaraTh
OpPUTMHAJIbHBIE ITOAXO0IBI U
peLeHust

I1P607

CriocoOHOCTh ¥ YMEHHE
[POBOJIUTH PAcUETHI 110
XUMHYECKHM (hopMysIam u
YPaBHEHHUSIM XUMHUYECKHX
peaKuuii C UCI0JIb30BAHUEM
(bu3nUecKuX BEIUYUH,
XapaKTePU3YIOIINX
BEILIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBa
BELIECTBA; UCII0JIb30BATh
CHUCTEMHbIE XUMUYECKUE
3HAHUS JUTS IPUHSATHUS
pELIeHUH B KOHKPETHBIX
PKU3HEHHBIX CHTYallUsX,
CBSI3aHHBIX C BEIIECTBAMU U
VX IPUMEHEHUEM

I1P609

Crioco6HOCTb
dbopMHUpPOBATH YMEHUS
QHAJIM3HPOBAThH
XUMHYECKYIO
UH(OpMaLHIO,
MOJTy9aeMyI0 U3 pa3HbIX
HUCTOYHUKOB(CpPE/ICTB
MaccoBO HH(poOpMaIuy,
ceTb VIHTEpHET U fpyrue);

I1P610

CriocoOHOCTh U YMEHHE
COOJII0/1aTh MpaBHIIa
HKOJIOTHYECKU
11eJ1eCo00pa3HOTo
MOBE/ICHUSA B OBITY U
TPYAOBOM AEATETLHOCTH B

LCJIAX COXPAaHCHUA CBOCTO




30POBbS U OKPYXKaIoLen
Cpenbl; YUUTHIBATh
ONACHOCTH BO3JICUCTBUA HA
JKHBBIEC OPTraHU3MBbI
ONpeAEIEHHBIX BEUIECTB,
[MOHUMAsi CMBICII
[oKa3arelisi IpeaeIbHON
TIOITYCTUMOM
KOHLEHTPALNHU

I1P611

CriocoOHOCTh U yMEHHE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOoJIaX TO3HAHHUS
BEILIECTB M XUMUYECKUX
SIBIICHUH JIJIs1 00 y4aronuXcs
C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI

Paznen 7. Xumus B ObITY U TPOU3B

OJICTBEHHOM JESITCIIFHOCTH YeI0BEKa

Tema 7.1. Xumus B JIPO1
OBITY U
[MPOU3BOJACTBEHHOMN
eI TeIbHOCTH
YyeJloBeKa

CriocoGHOCTB U
c(OpPMHPOBAHHOCTH
qyBCTBA FOPIOCTU U
YBa)KE€HUs K HICTOPUH U
TOCTHKEHUSIM
OTEYECTBEHHOU
XUMHUYECKON HAYKU;
XMMUYECKH I'PaMOTHOE
MOBEJICHNE B
npodeccuoHaTbHON
NEeSITEILHOCTH U B OBITY
npu 0OpaLIeHNH C
XUMHYECKIMH
BEIIECTBAMH, MaTepHalaMU
U TIpOIIeCCaMuU

JIP02

CnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJIKCHHEO
00pa30oBaHUs U MOBBIIICHUS
KBaJIM(DUKAIMH B
n30paHHON
poQeCCHOHAILHON
IeITeIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTU XUMUYECKUX
KOMIIETEHITAI B 3TOM

JIPO4

CnocoOHOCTh ¥ TOTOBHOCTD
U CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa3oBaHHUIO Ha
MPOTSKEHUH BCEU JKU3HU

MPO02

CrocoOHOCTD BIIAIETh
HaBbIKaMU y4eOHO-

NCCIC0-

Bomnpocel n
3ajjaHus 11
coOece0BaHUsA
(1. 5.1, BOomIpOCHI
1-8), Tema 7.1
Pedepar 6, 7 (1.
5.2)

Bormpocs! Ha
cobecenoBanmed3-
45(6.3)




KM CCIICIOBATEIIHLCKOM 1
MPOEKTHOM IEeSITEIbHOCTH,
HaBBIKAMH Pa3peIICHUS
po0Jem;

MP04

CriocoOHOCTB BIIaJIETh
BUJIa-MH JICSTSIILHOCTH T10
MOJTyYCHUIO0 HOBOTO 3HAHHMS,
€ro HHTEePIpPETaInH,
peoOpa3oBaHUIO U
MPUMEHEHHIO B PA3JIMYHBIX
Y4eOHBIX CUTYAIUSIX, B TOM
YHCIIC TP CO3JIaHUH
y4eOHBIX U COLUATIBHBIX
MPOCKTOB;

MPO5

CriocoOHOCTh U yMEHHE
[NCPCHOCUTH 3HAHUS B
MIO3HABATEIbHYIO U
[IPAKTUYECKYIO 00acTu
YKH3HEICATEIILHOCTH;
WHTErpUPOBATh 3HAHUA U3
Pa3HBIX MPEIMETHBIX
oOnacreit

MPO08

CriocoOHOCTD BIIa/IETh
HaBBIKAMU TTOTYYCHUS
nH(pOpMaLIUU U3
WUCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEITEHO
OCYILECTBIISATH TIOUCK,
aHaJIN3, CHCTEMATU3ALUIO 1
WHTEPIIPETAIHIO
WH(OPMAIIAN PA3THIHBIX
BUJIOB U (hopM
MIPEICTaBICHHUS

MP09

CnocoOHOCTh BIAJCTh
Pa3IMYHBIMU CTIOCO0aAMU
OOIIICHUS U
B3aNMOJICHCTBHS

MP12

CrnocoOHOCTh OIICHUBATH
Ka4yeCTBO CBOET0 BKJIaaa U
KQKOT0 y4aCTHUKA
KOMaH/IbI B OOIIIHI
pE3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATE
[MO3UTHUBHOE
CTpaTeruuecKkoe MOBeICHUE
B Pa3JIUYHBIX CUTYAIUAX,
MIPOSIBIISATH TBOPUIECTBO U
BOOOpakeHue, ObITH
WHALAATABHBIM




MP16

CnocoOHOCTh IMOHUMATh
CBOE€ SMOIMOHAJILHOE CO-
CTOSTHUE, BHJIETH
HaIPaBJICHUS pa3BUTHSA
COOCTBECHHOI
SMOILMOHAIBHOM cdepsl,
OBbITH YBEpEHHBIM B ce0e;

MP17

CrnocoOHOCTh K SMIIATUH,
BKJIIOYAIOIICH CIIOCOOHOCTD
[IOHUMATh YMOI[MOHAILHOE
COCTOSIHUE IPYIUX

MP18

CIIOCOOHOCTh IPUHUMATh
ce0s1, MOHUMas CBOU
HEIOCTAaTKU M JOCTOUHCTBA,
NPUHUMATh MOTHBBI U
ApPIyMEHTBI IPYTUX JIFOAEN
NpY aHAJIN3E PE3yIbTaTOB
JACATCIIBHOCTH, ITPU3HABATDH
CBOE MPaBo U MPaABO APYTHX
JIFO/IEN Ha OIIMOKH,
pa3BHBATh CIOCOOHOCTH
[MOHUMAaTb MUP C MMO3ULUN
NPYyroro yesoBeka

I1P602

CUMBOJIMYECKHH A3BIK
XUMHHU, (PaKTOIOTHYECKHIE
CBEJ/IEHUS O CBOMCTBAX,
COCTaBe, MOJTyYCHHS U
6e3omacHomM
MCTI0JIb30BaHUHT
BAKHENIINX
HEOPTraHWYECKUX U
OpPraHUYECKUX BEIECTB B
OBITY U IPAKTUYECKOI
NesITeIbHOCTH YeloBeKa

I1P606

CrocoOHOCTE U BIIaJCHHUE
OCHOBHBIMH METOJJaMH
HAYYHOTO TTO3HAHUS
BEIIECTB U XUMHUYECKUX
saBJIeHUN (HaOII0AeHue,
U3MEepeHue, IKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P609

CnocoOHOCTh U yMEHUE
QHAJTU3UPOBATh
XUMHYECKYIO
UH(OpMaILHIO,
MOJTy9aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpPeNCTB
MaccoBOi HH(popMaIuy,
ceTb VIHTEepHET U Apyrue)

I1P611

CrocoOHOCTh U yMEHUE

[MPUMCHATH 3HAHUA 00




OCHOBHBIX JJOCTYITHBIX
METOAaX ITO3HAHUSA
BEILECTB U XMMHYECKHUX
SIBJICHHUH JIJ11 00yJaronuxcst
C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3I0POBBS

I1P612

CnocoOHOCTh
MCIIOJIb30BATh pPelbehHO
TOYCYHYIO CUCTEMY
o6o3Hauenwmii JI. bpaiinsa
TSI 3aITCH XUMUYECKIX
dbopMyI AJis CIENbIX U
CI1a00BUISAIIINX

00yJaronuxcs

3.2 Cpe)ICTBa, NMPUMCEHAECMBIC 1JIsl OLICHKH YPOBHA HpaKTquCKOﬁ HOATrOTOBKH

Kpatkoe
HaNMEHOBAHHE
paznena (Moys)
/ TeMBI IpeMeTa

Kon pesynbrara

oOyueHus

[Tokazarens oBnaeHUS
pe3yiabTaTaMu 00y4eHUs

HaumeHoBaHue O1IEHOYHOTO
cpeacTBa U NpCACTAaBJICHUC €TO B
DOC

Texymmit
KOHTPOJIb

[IpomexxyrouHas
aTTecTanus

Pazzen 1. OcHOBEI

CTPOCHHA BCIICCTBA

Tema 1.1
[IpakTHueckoe
saustue Ne 1

JIP02

CriocoOHOCTh 0CO3HABATh
CBOM KOHCTHUTYLMOHHBIC
paBa U 00SI3aHHOCTH,
YBaXCHUE 3aKOHA U 1pa-
BoOMoOpsiKa B HH(OpMa-
[IMOHHOU cdepe

JIP0O4

CrniocoGHOCTB
copmMHpOBaThH
HPaBCTBEHHOE CO3HAHMUE,
STHUYECKOTO OBEJCHUS C
WCTIOJIb30BaHUEM
H(pOpPMaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTU

MPO3

CnocoOGHOCTh CTaBUTH U
(dbopMynHMpoBaTh
cOOCTBEHHBIC 3a/1a41 B
o0pa3oBaTenbHOI
NeSITEbHOCTH U
YKU3HCHHBIX CHUTYaLUAX JUIs
peIeHUs
WHGOPMAIIMOHHBIX 337124

[IpaxTrueckas

pabota
(m.5.4)

I1P602

Cr1ocoOHOCTE BIAAETh
CHUCTEMON XHUMHYECKUX
3HaHUM, KOTOpasl BKJIIOYAET:
OCHOBOIIOJIararoIe
MOHATHS(XUMUYECKHH
DJIEMEHT, aTOM,
DIEKTPOHHAs 000JI0UKa

Ne

1

Pemenue 3agaun
2,20,29,30 (1 6.5)




aToma, s-, p-, -d-
DJICKTPOHHBIC OpOUTATTH
aTOMOB, HMOH, MOJICKYJIa,
BaJICHTHOCTD,
PIIEKTPOOTPHUIIATEITLHOCTb,
CTETIeHb OKHCJICHUS,
XUMHUYECKAs CBSI3b

Tema 1.2
[IpakTueckoe
sapstue No 2

JIPO1

CrniocobHOCTh (hOpMHPOBATH
9YBCTBO TOPJIOCTH U
YBa)KEHUS K UCTOPUU U
TTOCTUKCHHSIM
OTEYECTBEHHOU
XUMUYECKON HAYKU;
XUMHYECKH IPaMOTHOE
[MOBE/ICHHE B
podecCuOHAITBHON
NESATSIILHOCTH U B OBITY ITPU
oOparnieHuu ¢
XUMHYECKHUMH BEIIECCTBAMH,
MaTepuagamMu 1
[poleccamu;

JIPO4

CnocoOGHOCTh U TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUU BCEH KU3HU;

MP04

CHocoOHOCTE OBJIAIETh
BHUIAMU IEITEILHOCTH 110
[OJIYYEHUIO HOBOTO 3HAHUS

MPO06

CrocoOHOCTE
(hopMUpOBaHHSI HAYYHOTO
TUIIA MBIITJICHUA

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKYy U METObI
COBMECTHBIX JIEUCTBHI C
y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)Kg0T0
JJIeHA KOJIJICKTHBA,
[MPUHUMATD LIETTH
COBMECTHOI JIeSITEIbHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATH JIEHCTBUS
Mo €€ JTOCTHKCHUIO:
COCTAaBIIATH MJIaH JICHCTBUIA,
pacnpenenarTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 0OCYXKIaTh
pe3yabTaThl COBMECTHOU
paboThI

I1P603

CriocoOHOCTD BBISIBIISATH
XapaKTEepHBbIE MPU3HAKU U

[IpakTueckas
pabota No2
(m.5.4)

Permenue 3agaun
22,31, 32(1 6.5)




B3aUMOCBSI3b U3YUEHHBIX
HOHATUU

Paznen 2. XuMnuueckue peakuuu

Tema 2.1
[IpakTHueckoe
3anstue Ne 3-4

JIPO2

CnocoO6HOCTh U TOTOBHOCTH
K ITPOIODKEHHIO
00pa30oBaHMS ¥ MMOBBIIICHUS
KBaTM(UKAITIN B
n30paHHON
podecCuOHAITBHON
NEeSTEIILHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTM XUMHUYECKUX
KOMIICTEHIIHI B ’TOM

JIPO3

CriocoOHOCTb UCMOIB30BaTh
JIOCTH>KEHHSI COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHYECKHUX TEXHOJIOTUI
U151 TIOBBIILICHHSI
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPAHHOI
podeccuOHaATbHON

e TEIbHOCTH

JIPO4

CriocoOHOCTb ¥ TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[POTSKEHUU BCEH KU3HU

[IpakTueckas

MP04

CrocoO6HOCTh BIIAJIETh
BUJIAMU JICATEIBHOCTHU TI0
MMOJIYICHUIO0 HOBOTO 3HAHWS,
€ro MHTepIpeTaluy,
peoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3TUYHBIX
YIeOHBIX CUTYAIUSIX, B TOM
qHCIie TIPU CO3AaHUU
Y4eOHBIX M COLUATBHBIX
[MPOEKTOB

pabota
(n.5.4)

MPO5

CriocoOHOCTh U YMEHHE
IICPCHOCUTL 3HAHHUA B
MO3HaBaTEIbHYIO U
MPaKTUYECKYIO 00JaCTH
KH3HEACSATEIILHOCTH;
WHTETPUPOBATH 3HAHUS U3
Pa3HBIX NPEIMETHBIX
oOnacreit

ITP605

CriocoObHOCTh U YMEHHE
yCTaHaBJINBaTh
MPUHAUICKHOCTh
M3y4ECHHBIX
HEOPraHUYeCKUX

OPraHN4YC€CKUX BCIICCTB K

Ne3-4

Pemenue 3agaun
28, 33- 35 (1 6.5)




ONpEACIEHHBIM KJIaccaMm U
rpymnmnam coeIuHEeHHI
XapaKTEepPU30BaTh UX COCTAB
1 BaKHEHIIINE CBOMCTBA;
OTPEIEISATH BUJIbI
XUMUYECKHUX CBS3EH
(koBaseHTHAs, MOHHAS,
MeTaJuIn4ecKas, BOJ10-
pO/IHAsT)), TUTIBI
KPUCTAJUIMYECKUX PEIETOK
BEILIECTB;
KJ1acCU(UIIUPOBAThH
XUMUYECKUE PEaKIINU

I1P606

CnocoOHOCTh M BIaJcHUE
OCHOBHBIMH METOIaMHU
HAy4HOT'O ITO3HAHUS
BEIIECTB M XUMHUYECKHUX
sIBJICHUH (HaOJt0IeHHE,
W3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHKE)

I1P607

CriocoOHOCTb U YMEHHE
[IPOBOJUTH PACUETHI 10
XUMHUYECKUM (opMysIaM U
YPaBHEHUSIM XUMUYECKHUX
peakLuil ¢ UCIIOIb30BaHUEM
(U3HYECKUX BEIIMYMH,
XapaKTEepU3YIOIIHUX
BEILIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bEMa
(HOpMaJbHbIE YCIOBHS)
ra3oB, KOJIU4eCTBa
BEILECTBA; UCIIOJIb30BaTh
CUCTEMHBIE XUMUYECKHE
3HAHUA JUIsl IPUHATHS
penIeHN B KOHKPETHBIX
PKU3HEHHBIX CUTYaLMX,
CBSA3aHHBIX C BEIIECTBAMHU U
X IPUMEHEHUEM

I1P610

CriocoOHOCTh U YMEHHE
coOnroaaTh npaBuiIa
HKOJIOTUYECKU
LEe1ecO00pa3HOro
MOBEICHUS B OBITY U
TPYIOBOU JAEATEIBHOCTH B
[eNISIX COXPAHEHHS CBOETO
30POBBS U OKPYXKAIOLIEH
CpeJibl; YYUTHIBATH
OIaCHOCTh BO3JICHCTBUS Ha
»KHBBIC OPTaHU3MbI
OTIpeIeNIEHHBIX BEIECTB,

ITOHHUMAasA CMBICJI ITOKa3aTeIst




[peIEIbHON TONYCTUMOU
KOHIIEHTPALIKU

I1P611

CHocoOHOCTb 1 yMEHHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX
METO/IaX IO3HAHHS BEILIECTB
U XUMHUYECKUX SBICHUH 1S
00yJaromuxcs ¢
OrpaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSI

Tema 2.2
[IpakTueckoe
sapstue Ne 5

JIPO3

CriocoOHOCTE
KCII0JIB30BATh JOCTHIKCHUS
COBPEMEHHON XMMHUYECKOM
HAyKU 1 XUMHUYIECKUX
TEXHOJIOTUH I
[MOBBIILICHUSI COOCTBEHHOT'O
WHTEJUIEKTYaIbHOTO
pa3BUTHS B BEIOPAHHOI
podeCcCuOHAIBHON
1EeATEIbHOCTH

JIP0O4

CnocoOHOCTh U TOTOBHOCTH
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

JIPOS

CrocoOHOCTb OCO3HAHUSI
[IEHHOCTH HAYyYHOH
ACATCIIBHOCTH, TOTOBHOCTD
OCYIIECTBIISITH MPOCKTHYIO
1 CCIICJIOBATEIIBCKYIO
eITEIbHOCTD
VHIUBULYAIBHO U B IPYIIIE

[IpakTnueckas

pabota

MPO02

CrnocoOHOCTb BIAAETh
HaBBIKAMU y4eOHO-
MCCIIEA0BATEIBCKON U
[IPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMH Pa3pELICHUS
pobiem

(1.5.4)

MP09

CnocoOHOCTh BIAACTh
pa3IUYHBIMU CIIOCO0aAMU
OOIIICHUS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
JTMaJIOT, YMETh CMSATYaTh
KOH(JINKTHBIE CUTYAIIHH,
Pa3BEPHYTO U JIOTUIHO
W3JIaraTh CBOIO TOUYKY
3peHUsl C UCIIOIh30BAHUEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKY U METObI

COBMECTHBIX JIEUCTBUU C

No5

Pemenne 3amaun
26, 36( 1 6.5)




y4ETOM OOIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)KI0Tr0
4YJI€HA KOJJIEKTUBA,
[MPUHUMATh LU
COBMECTHOM JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPAMHUPOBATH IEHCTBUS
0 €€ TOCTUKEHUIO:
COCTaBJIATH IIAH JICHCTBUMH,
pacrpenesnsaTb poiiy ¢
y4€TOM MHEHHU
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P608

CriocoOHOCTh U yMEHHE
[JIAHUPOBATh U BBINOJIHATh
XUMHAYECKHI SKCIIEPUMEHT
(npeBpareHus
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHUU, OJIyuYeHHUE
HTHJICHA U U3yYCHUE eTO
CBOMWCTB, KAUECTBEHHbBIE
pEeaKIiy Ha aJIbICTHIBL,
KpaxMaJl, YKCYCHYIO
KHCJIOTY; JA€HATypanus
O€JIKOB NP HarpeBaHUH,
[IBETHBIC PEAKIIUU OCIKOB;
[IPOBOJIUTH PEAKIMU
HOHHOTO 0OMEHa,
OIIpEeNIeNIATh CPeay BOAHBIX
[PacTBOPOB, KAUYECTBEHHBIE
peakiuu Ha cynabgar-,
KapOOHAT- U XJIOPHUJI-
aHMOHBI, Ha KATHOH
aMMOHWSI; peIaTh
HKCIIEpUMEHTAIbHbIE
3329y 0 TeMaM
«MeTamibl» 1 «
Hemertanmbi») B
COOTBETCTBUH C PAaBUIAMU
TEXHUKH 0€30I1aCHOCTH IpU
oOpallleHnH , BEIIeCTBaMH U
1abopaTopHBIM
000pynOBaHUEM;
MPECTABISATH PE3YIbTATHI
XUMUYECKOTO
DKCIIepUMeHTa B (hopme
3aMuCcH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIHI
1 GOPMYITUPOBATH BHIBOIBI
Ha OCHOBE 3THX
pe3yIbTaToB




I1P609

CriocoOHOCTh U YMEHHE
aHAJIM3UPOBATh
XUMHYECKYIO HH(OPMAIIUIO,
[OJIy4aeMyI0 U3 Pa3HbIX
WCTOYHUKOB (CPE/ICTB
MaccoBoi nH(popMalu,
ceTb MIHTEpHET U Apyrue)

Pa3nes 3.CTpoeHnne M CBONCTBAa HEOPTAaHMYECKUX BeleCTB

Tema 3.1
[IpakTueckoe
saustue Ne 6

JIP02

CriocoOHOCTh ¥ TOTOBHOCTE
K MPOJIOJKEHUTIO
00pa3oBaHMs U TOBBIIIECHUS
KBaTH(DUKAITIY B
n30paHHOMN
podeccrnoHabHOM
EeATEIbHOCTH U
00BEKTHBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

JIPO8

CrocoOHOCTb U OCO3HAHUE
[IEHHOCTH HAYyYHOH
ACATCIIBHOCTH, TOTOBHOCTD
OCYIIECTBIISITH MPOCKTHYIO
W VCCIICJIOBATEITBCKYIO
NIEeATEIHLHOCTD
WHIUBUYAJIIBHO U B IPYIIIIE

MPO08

CnocoOHOCTh BIAACTh
HABBIKAMU TIOJTYYCHUS
nHpOpMauK U3
VMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIIbHO
OCYIIECTBIISTh TIOUCK,
aHaJIN3, CUCTEMATU3ALUIO U
WHTEPIPETAIHIO
nH(OPMALIUN PA3ITAYHBIX
BUJIOB U (pOopM
[PECTaBICHUS

[IpakTrueckas
paboTa Ne6
(n.5.4)

MP09

CnocoOHOCTh BIIaJIETh
pa3IUYHBIMU CIIOCO0aAMU
OOIIICHUS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TTMaJIoT, YMETh CMSATYaTh
KOH()JIMKTHBIC CUTYAIIHH,
Pa3BEPHYTO U JTIOTUYHO
W3J1araTh CBOIO TOUKY
3pEHUs C CIIOTb30BAaHHEM
SI3BIKOBBIX CPEJICTB

I1P602

CriocoOHOCTH U BiaJIeHuE
CUCTEMON XMMHUYECKUX
3HaHUU, KOTOpasl BKIKOYAET:

OCHOBOIIOJIararomue

Pemenue 3agaun
37,38 (1 6,5)




MOHATUSA(XUMUYECKUM
JJIEMEHT, aToM,
PIEKTPOHHAs 000JI0YKa
aroma, s-, p-, -0-
HIIEKTPOHHBIE OPOUTAITN
aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb,
PIIEKTPOOTPHUIATEILHOCTD,
CTETEHb OKUCIICHMUS,
XUMHYECKas CBSA3b, MOJIb,
MOJIIpHAs Macca,
MOJISIPHBIA 00BEM,
YTIIEPOIHBIN CKEJIET,
(GyHKIIMOHAIbHAS TPYIIA,
paauKai, u30Mepus,
TOMOJIOTMYECKUHN Psifl,
TOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPOJ- U
a30TcojeprKallne
COETMHEHUS, OMOIOTUYECKU
AKTUBHBIC
BelecTBa(yIrie€BOIbI, JKUPBI,
OeJIK1 ), MOHOMED, MOJTUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COETMHEHMS,
KPUCTAJUIMYECKasl PELICTKA,
TUTIBI XUMHYECKUX PeaKIui
(OKHMCIIUTEINBHO -
BOCCTaHOBUTENbHBIE, 9K30-
1 DHIOTEPMUYECKUE ,
peaKkiuu HOHHOTO OOMeHa),
pacTBOp, SJIEKTPOIUTHI,
HEJIEKTPOJINTHL,
PIIEKTOPOIUTHYECKAS
MCCOLUAINS, OKHCIIUTEND,
BOCCTaHOBUTENb, CKOPOCTh
XUMUYECKON peaKuu
XUMHUYECKOE PaBHOBECHE),
TEOPHH U 3aKOHBI(TEOPHS
XUMHUYECKOTO CTPOCHHUS
OpPraHWYECKUX BEILIECTB A,
M, bytieposa, Teopus
PIEKTPOJIUTHUECKON

M CCOLIMAINY,
repuoandeckuit 3akox [1.1.
Menpenees, 3aK0OH
COXPaHEHHUSI MaCChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK
XUMHH, (DAKTOTOTHYECKHE
CBEJICHUS O CBOMCTBAX,




cocTaBe, IOTyYeHUs U
0e30macHOM
HCIOJIb30BAHUU
BaYKHEHIITX
HEOPTaHWYECKUX H
OpPTraHUYECKUX BEIECTB B
OBITY M IPAKTHYECKON
eITEeIbHOCTH YeJIoBEKa

I1P603

CriocoOHOCTh U yMEHHE
BBISIBIISITH XapaKTEPHBIC
IIPHU3HAKHU 1 B3aUMOCBA3b
M3y4CHHBIX MTOHATHH,
IIPUMCHATH
COOTBETCTBYIOIINE TTIOHATHUS
[IPYU OIIMCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKHUX H
OpPraHN4Y€CKUX BCUICCTB U
VX TPEBPAIICHHIA; BBISBIATH
B3alMOCBA3b XUMHNYCCKUX
3HAHWUI C MOHSATHAMH U
[IPECTABICHUAMU APYIUX
€CTECTBEHHOHAYYHBIX
[IPEAMETOB

I1P604

CriocoOHOCTh U yMEHUE
HCII0JIb30BaTh
HaUMEHOBAHUS XUMHUYECKUX
COCTUHEHUN
MEXIyHApOAHOTO COI03a
TEOPETHUUECKOU U
MPUKIATHON XUMUU U
TPUBUAJIbHBIE HA3BAHMS
BAXKHEHIITNX
BeIIECTB(ITUJICH, AlleTHIIEH,
rIIepuH, GeHom,
(dbopManbaeru, yKCycHas
KHUCJIOTA, TJIULWH, YTapHbIA
ra3, yriaeKUCIblil ras,
aMMHUaK, raiéHHas U3BEeCTh,
Herani€Hasi U3BECTb,
MMUTHEBas COJIAa U IPYTHUX),
COCTaBIATH (POPMYIIBI
HEOPraHUYECKUX 1
OpPraHUYECKUX BEILECTB,
YpaBHEHUS XUMHUYECKHIX
peakiuii, OOBICHITHh UX
CMBICIT; TIOJATBEPK1aTh
XapaKTEepPHbIE XUMHUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMH
PKCTICPUMEHTAMH 1
3anucsIMU YpaBHEHUH
peakuuii




I1P609

CriocoOHOCTh U YMEHHE
aHAJIM3UPOBATh
XUMHYECKYIO HH(OPMAIIUIO,
[OJIy4aeMyI0 U3 Pa3HbIX
WCTOYHUKOB (CPE/ICTB
MaccoBoi nH(popMalu,
ceTb MIHTEpHET U Apyrue)

Tema 3.2
[IpakTueckoe
sapstue No 7

JIPO2

CnocoOHOCTB K
[TPOIOJIKCHHIO
00pa3oBaHMs ¥ MOBBIIICHUS
KBaJTH(HUKAINU B
n30paHHOMN
podeccrnoHaIbHOM
NEeATeIIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM,;

JIPO3

CriocoOHOCTh YMETH
MCIIOJIb30BATh JOCTHKCHUS
COBPEMEHHON XUMUYECKOMN
HayKH 1 XUMHUYECKUX
TEXHOJIOTUM JJIs
MOBBILLIEHUSI COOCTBEHHOT'O
WHTEIJICKTYaJIbHOTO
pa3BUTHS B BEHIOpAaHHOM
podeccnoHaTEHOM

eI TeNIbHOCTH,

JIPO4

CrocoOHOCTh ¥ TOTOBHOCTb
K 00pa30BaHUIO U
camMo00pa3oBaHUIO Ha
MPOTSHKEHUU BCEH KU3HU

[IpakTueckas
pabota Neo7
(m.5.4)

JIPOS

CnocoOHOCTh M OCO3HAHHE
LICHHOCTH HAay4YHOU
NEeATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH MPOEKTHYIO
1 UCCIIeJIOBATEIBCKYIO
NEeATENIHLHOCTD
WHIMBUYyAIBHO U B TPYIIIE

MPO3

CIIOCOOHOCTBH Y TOTOBHOCTD
K CaMOCTOHTeJII)HOMy
MOMCKY METOJIOB PEIICHHS
HpaKTI/IqCCKI/IX 3aaa4,
MPUMEHEHHIO Pa3JIMYHBIX
METOJIOB ITI03HAHUS

MPO06

CnocoOHOCTh BIIAJIETh
Hay9IHBIM THUIIOM
MBIIIJICHHUS, BIAJIETh
Hay4HOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMH U

METOJaMH

Pemenue 3agaun
9,39,40 (1 6.5.)




MPO7

Cr1ocoOHOCTD BBIIBUTATh
HOBBIC MJICH, TIPEIaraTh
OpPHUTHHAJIbHBIC TIOAXO0/IbI U
pEIICHIS

I1P603

Cnoco6HOCTH hopMuUpO-
BaTh YMEHUS BBISBIIATH
XapaKTepHbIE MIPU3HAKU U
B3aMMOCBSI3b N3YUEHHBIX
MMOHSITUI

I1P604

CriocoOHOCTh U yMEHHE
HCITOJIb30BaTh
HAUMCHOBAHUS XMMHYCCKUX
COCTUHEHUN
MEXIyHApOAHOTO COK03a
IUPAC, noareepxaarb
XapaKTEepHbIE XUMHUYECKUE
CBOMCTBA BEIICCTB
COOTBETCTBYIOIINUMH
SKCIIEPUMEHTaMU U
3aIUCsIMU YPaBHEHUHN
peakuuii

I1P606

CrocoOHOCTH U BIajeHUE
OCHOBHBIMHM METOIaMHU
HAYYHOTO TIO3HAHUS
BEIIECTB M XUMHUYECKHUX
SIBJICHUH (HaOJr01eHue,
W3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHKE)

I1P609

CrnocoGHocTh (hopmupo-
BaTh YMEHHME aHAJIU3U-
POBaTh XUMHUYECKYIO
H(pOpMaINIo

Tema 3.3
[IpakTHueckoe
sapsaTre Ne 8

JIPO3

CHOCOOHOCTh MCIOIB30BATh
JOCTH>)KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKU U
XUMHAYECKIX TEXHOJIOTHIA
TUTSL TOBBIIICHUS
COOCTBEHHOTO
WHTEIJUIEKTYaJIbHOT O
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM
eI TeTbHOCTH

JIPO7

CnocoOHOCTh B
COBEpIICHCTBOBAHUE
SI3LIKOBOM 1 YMTATEILCKOM
KYyJbTYPbI KaK CPeACTBA
B3aUMOJICVCTBUS MEXKITY
JTFObMHU U TIO3HAHUS MUpa

MPO1

CrocoOHOCTh U yMEHUE
CaMOCTOSITENTLHO
(dbopMynupoBath 1

[IpakTrueckas

pabota
(m.5.4)

Neo8

Pemenue 3agaun
41,42 (1 6.5)




aKTyalTu3UpPOBATh
mpo0JieMy, pacCMaTpUBaTh
€€ BCECTOPOHHE,
OTIpeACIIATh LENU
NesITeIbHOCTH, 337aBaTh
MapaMmeTpbl U KPUTEPUHU UX
JOCTHIXKCHUSA, BHOCUTD
KOPPEKTUBBI B
ACATCIIbHOCTh, OICHUBATDH
COOTBETCTBHUE PE3YJIbTaTOB
[[eJIsIM, OIICHUBATh PUCKU
[TOCIICACTBHI 1€ATEIbHOCTH

MPO3

CIIOCOOHOCTEH ¥ TOTOBHOCTD
K CAMOCTOSTCIIbHOMY
HOI/ICKy METOO0B peI_HeHI/ISI
[PaKTUYECKHX 3a/1a4,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METO0B IMO3HAHUS

I1P605

CrocoOHOCTh U yMEHUE
yCTaHaBJINBAThH
MPUHAJICKHOCTh
M3y4EHHBIX
HEOPraHUYECKUX 1
OpPraHUYECKUX BEIIECTB K
onpeaeIEHHBIM KJlaccaM U
rpyIIaM COCAUHEHUN
XapaKTepU30BaTh UX COCTaB
1 Ba)KHCHIIIME CBOMCTBA,
ONPEACIISITH BUJIbI
XHUMHYCCKHUX CBSI3CH
(KoBajJIeHTHAs, MOHHAS,
MeTaJlIndecKas,
BOJOPOJIHAS)), THIIBI
KPUCTAJUIMYECKUX PELIETOK
BCIICCTB;
KJIacCCU(UIIUPOBATh
XUMUYECKUE PEAKIINU

I1P608

CriocoOHOCTh U YMEHHE
[TAHUPOBATh U BBIMTOJIHATH
XUMHAYECKHI IKCIICPUMEHT
(mpeBpareHus
OpPraHUYECKUX BEIIECTB MPH
HarpeBaHUU, MTOJyUYCHHUE
OTHJICHA U U3yYCHHE eTO
CBOWCTB, KAUECTBEHHBIC
pEeaKIuy Ha aTbJICTUIbI,
Kpaxmall, YKCYCHYIO
KHCJIOTY; JI€HATYpanus
OCJIKOB NP HArPEBaHWH,
[BETHBIC PEAKIIUH OCITKOB;
[IPOBOJIUTH PEAKIHH
HOHHOI0 0OOMeHa,




OTIPEACIISATH CPEy BOAHBIX
pacTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynbgar-,
KapOOHAT- U XJIOPHUJI-
AQHUOHBI, HA KATUOH
aMMOHHSI; peIaTh
PKCIIEPUMEHTAIILHBIC
3329y 110 TeMaM
«MeTamib» 1 «
Hemeramnbi») B
COOTBETCTBUHU C MPABUIIAMH
TEXHUKU 0€30IIaCHOCTH TIPU
oOpalieHuu , BeIECTBAMH U
11a00paTOPHBIM
00opynoBaHUEM;
[PEICTABISTH PE3YIbTATHI
XUMHYECKOTO
DKCIIEPUMEHTA B (hopMe
3aIIMCU YPaBHEHUMU
COOTBETCTBYIOILINX PEaKIIUH
1 (hOPMYJIMPOBATH BBIBOJIBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTb U YMEHHE
aHAJM3UPOBATH
XMMHYECKYI0 HH(OpMauio,
MOTY4aeMyI0 U3 Pa3HbIX
VMCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMAIHH,
cets MHTEpHET U Opyrue)

Paznen 4. CTpoeHne U CBOMCTBA OPraHMYECKHUX BEILIECTB

Tema 4.1
[IpakTHueckoe
sausatie Ne 9

JIPO1

CnocoGHOCTh
c(hopMHUPOBATH YYBCTBO
TOPJIOCTH ¥ YBOKEHHSI K
NCTOPHUH U IOCTHKECHUSAM
OTEYECTBEHHOMN
XUMHUYECKON HAyKU;
XUMHAYECKH IPaMOTHOE
MMOBE/ICHHE B
npodeccnoHanbHOM
NeSITEJIBHOCTH U B OBITY MPH
oOpalleHuu ¢
XUMAYECKHMHU BEIIECTBAMH,
MaTepHaJaMH |
poliieccaMmu

JIPO3

C11ocoOHOCTH MCHOJIB30BATh
JTOCTHUKEHHSI COBPEMEHHOMN
XUMHYECKON HAYKU U
XAMHUYECKAX TEXHOJIOTHUI
U1 [IOBBIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaTbHOTO

[IpakTnueckas
pabota Ne9
(n.5.4)

Pemenue 3agaun
27,43,44 (1 6.5.)




pa3BUTHS B BEIOPaHHOM
podecCuoHATBHON
NesITebHOCTH

JIPO7

Cr1ocoOHOCTD U
COBEpIUICHCTBOBAHUE
SI3LIKOBOM M YMTATECILCKOM
KYyJbTYPbI KaK CpeACTBa
B3aUMOJICVCTBUS MEXKITY
JI0IbMU Y TTIO3HAHUS MUPA

MPO3

CIIOCOOHOCTEH ¥ TOTOBHOCTD
K CAMOCTOSTCIILHOMY
HOI/ICKy METOO0B peI_HeHI/ISI
[IPaKTUYECKHX 3a/1a4,
HpI/IMeHeHI/IIO pa3J’II/I‘IHbIX
METOOB IO3HAHUS

MPO06

CriocoOHOCTh BIAJETh
Hay4HBIM THUIIOM
MBILLIJICHYS, BIAJCTh
Hay4HOW TEPMUHOJIOTHEH,

MPI11

CnocoOHOCTh BBIOHMPATh
TEMAaTUKYy U METOJIbI
COBMECTHBIX JIE€HCTBUHU C
y4ETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO
YICHA KOJIJICKTHBA,
[IPUHUMATD LU
COBMECTHOM JICATCILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHUPOBATH AEHCTBUS
0 €€ IOCTUKEHUIO:
COCTaBJISThH IUIAH JICHCTBHI,
pacrpenensiaTb poJiu ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThHI

MP13

CriocobHOCTh
CaMOCTOSITEIILHO
OCYIIECTBIISATH
M03HABATEIbHYIO
NeSITeJIbHOCTb, BBISIBIISATH
poOJIeMbl, CTaBUTh U
(dbopMynHMpoBaTh
COOCTBEHHBIE 33/]1a4H B
o0pa3oBaTenbHOI
NeSATEILHOCTH U
PKU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEIILHO
COCTABJISATH TUIAH PEIICHUS
MPOOJIEMBI C Y4ETOM

MMEIOLIUXCS PECYPCOB,




COOCTBEHHBIX
BO3MOYXHOCTEH U
[PEIIIOYTEHHUI

MP14

Crniocob6HOCTB
dhopmMupoBaHHS 1
[IPOSIBJICHUS LIUPOKOU
SPYIULIAN B PA3HBIX
00J1aCcTSIX 3HAHUM,
[IOCTOSIHHO ITOBBIILIATh CBOU
o0pa3oBaTeNbHbII U
KYJIbTYPHBIN YPOBEHb

I1P602

CriocoOHOCTD U Bi1aJIeHUE
CUCTEMON XMMHUYECKHUX
3HaHUH, KOTOpas BKJIKOYACT
OCHOBOIIOJIArarIue
[TOHATHUSA: YTIIEPOIHBIN
CKeJIeT, (PyHKIMOHAIbHAsS
rpymna, pajukai,
M30MEpPHsL, TOMOJIOTHUECKUN
psia, TOMOJIOTH,
YIJI1€BOIOPOABI, KUCIOPOA-
1 a30TCOACpKALINE
COeIMHEHUs], OMOIOTNYECKH
aKTUBHbIE
BellecTBa(yIJIeBO/Ibl, JKUPBI,
0eJIKu ), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BE€HO U JP.
BBICOKOMOJIEKYJISIPHbIE
COEIUHEHUS; TEOPUH U
3aKOHBI(TEOPUSI
XUMHYECKOTO CTPOCHUS
OPraHUYeCKHUX BEIIECTB A,
M, bytieposa, Teopus
PIIEKTPOJIUTHUYECKON
JMCCOLIMALNY,
repuoandeckuil 3akox [1.1.
Menzenees u Jip.)

I1P603

CriocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTEPHbIE
[IPU3HAKH U B3aUMOCBS3b
M3y4YEHHBIX ITOHATHH,
[IPUMEHSITh
COOTBETCTBYIOIINE TIOHATHS
[pU OMUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB U
VX MPEBPAILEHUN; BBISIBIATD
B3aHMOCBSI3b XMMHUYECKUX
3HAHWUU C TIOHATUSAMHU U
[peICTaBICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX

[pEIMETOB




I1P604

CriocoOHOCTh U YMEHHE
HCII0JIb30BaTh
HaUMEHOBAHUS XUMUYECKUX
COCTUHEHUN
MEXyHApOAHOTO COK03a
TEOPETUUYECKON 1
[PUKIATHON XUMUU U
TPUBUAJIbHBIE HA3BAHMS
BAKHEHUILINX OPraHU4EeCKUX
1 HEOPraHUYECKHUX
BEILIECTB; COCTABIISATh
(dbopMyIibl, ypaBHEHUS
XAMHYECKHUX PEaKIUH,
OOBSICHSTH UX CMBICT;

I1P611

CriocoOHOCTh U yMEHHE
[PUMEHSTH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX [T03HAHUS BEIIECTB
1 XUMHYECKHX SIBJICHUN IS
oOyuaromuxcs ¢
OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBbSI

I1P612

CrocoOHOCTh U YMCHHE
HCIIOJIb30BaTh PEIbe(HO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TUTSL 3aITUCH XUMHYECKIX
(hopMyII IS CIETIBIX U
CIIa0OBUIAIIIAX
00yJaronmxcst

Tema 4.2
[IpakTueckoe
3anstue Ne 10-12

JIPO2

CnocoOHOCTh U TOTOBHOCTH
K MIPOJIOJKEHHIO
00pa3oBaHMs U MOBBIIIEHUS
KBaTU(DUKAITIH B
n30paHHOMN
npodeccnoHanbHOM

e TSIILHOCTH U
00BEKTUBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMITETEHITNI B 3TOM

[IpakTHueckue

JIP0O4

CnocoOHOCTh U TOTOBHOCTH
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH KUZHU

paboTer Nel(-12
(m.5.4)

JIPOS

CnocoOHOCTh K
chopMUPOBAHHOM
PKOJIOTUYECKOI KYJIBTYPHI,
IIOHUMAHUEC BIIUSHUA
COIIMAIBHO-D)KOHOMUYECKHUX
MTPOIIECCOB HAa COCTOSTHUE

[PUPOJHON U COLIMATIbHON

Pemenne 3agaun 1
(m.6.5)

Pemenne 3agaun
1,7,8,13-19,23, 47,
48(1m 6.5.)




Cpenbl, 0CO3HAHHE
rI100aTBbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM

MPO02

CriocoOHOCTB BIaACTh
HaBBIKAMH y4eOHO-
HCCIIEI0BATEIbCKON 1
[IPOEKTHOM JIeITEIbHOCTH,
HABBIKAMU Pa3peIICHUS
pooiem

MPO3

CrocoOHOCTb U TOTOBHOCTh
K CaMOCTOSITCIIBHOMY
HOI/ICKy METOO0B peI_HeHI/IH
MPAKTUYCCKUX 33]1a4,
HpI/IMeHeHI/IIO paSHHquIX
METO/IOB ITO3HAHMS

MPO7

CrocoOHOCTh BBIABUTATH
HOBBIC HUJIEH, PEIJIaraTh
OpUTMHAJIBHBIE TOAXOIbI U
peLIeHUs

MP13

CnocoOGHOCTH
CaMOCTOSITEITLHO
OCYIIIECTBISTh
[M03HABATEIIHHYIO
NeSITeNIbHOCTD, BBISIBIISITh
MPOOJIEMBI, CTABUTH U
(dhopMynupoBath
cOOCTBEHHBIC 3a/1a41 B
o0pa3oBaTenbHOI
NESATCIILHOCTH U
PKU3HEHHBIX CUTYaIHIX,
CaMOCTOSITEITLHO
COCTaBJIATH MJIaH PEUICHUS
MPOOJIEMBI C Y4ETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEN U
[IPEANIOYTEHUN

MP15

CriocoOHOCTh U yMEHUE
JaBaTh OLIEHKY HOBBIM
CUTyallusM, BHOCUTH
KOPPEKTHBBHI B
JNCATCIIbHOCTDh, OIICHUBATDH
COOTBETCTBHE PE3YJIbTATOB
[EeIsIM

I1P601

CnocoOHOCTh
chopMupoBaTh
[pe/ICTAaBICHHUS: O
XUMHUUECKOHN
COCTaBJISIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POIIU




XUMUH B IO3HAHUU SIBJICHUIA
MPUPOJIBI, B POPMHUPOBAHUH
MBIIIJICHUS B KYJTbTYPBI
JIMYHOCTH, €€
(GyHKIMOHATHLHON
rPaMOTHOCTH,
HEOOXOAUMOM ISl PEeLICHUs
[PaKTUYECKHX 33724 U
HKOJIOTMYECKH
000CHOBAHHOT'O OTHOILICHUS
K CBOEMY 3/10POBbIO U
MPUPOIHOH cpese

I1P606

CnocoOHOCTD K BJIa/ICHUIO
OCHOBHBIMH METOJ[AMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKIX
sIBJICHUH (HaOJt01eHue,
W3MEpEHUE, SKCIICPUMEHT,
MOJICIIUPOBAHNE)

I1P608

CriocoOHOCTh U yMEHHE
[IAHUPOBATh U BBINOJIHATh
XUMHAYECKHI SKCIIEPUMEHT
(mpeBpareHus
OpPTaHUYECKUX BEIIECTB MIPH
HarpeBaHUU, OJIy4YeHHUE
STHJICHA U U3yYCHUE eTO
CBOWCTB, KAUECTBEHHbBIE
pEeaKIMy Ha aJIbICTHIBL,
KpaxMaJl, YKCYCHYIO
KHCJIOTY; JICHATypanus
O€JIKOB MU HarpeBaHHH,
[IBETHBIC PEaKIINK OEIKOB;
[IPOBOJIUTH PEAKINU
HOHHOTO OOMeEHa,
OTIpeJIeNIATh CPpeay BOAHBIX
[PacTBOPOB, KAYECTBEHHBIE
peakiuu Ha cynbgar-,
KapOOHAT- U XJIOPHUJI-
aHMOHBI, Ha KATHOH
aMMOHWSI; peIaTh
HKCIIEpUMEHTAIbHbIE
3329y 0 TeMaM
«MeTamibl» 1 «
HemeTtanbi») B
COOTBETCTBUH C IPAaBUIAMU
TEXHUKH 0€30MacCHOCTH MpHU
o0pallleHnH , BEIIECTBAaMH U
1abopaTopHBIM
00opynoBaHUEM;
MPECTABIATH PE3YIbTATHI
XUMUYECKOTO
DKCIIEpUMEHTa B (hopme




3aIlMCU YPaBHEHUMU
COOTBETCTBYIOLIUX PEAKIUI
1 GOPMYITHPOBATH BHIBOBI
Ha OCHOBE 3THUX
pE3yJIbTAaTOB

I1P609

CriocoOHOCTh U yMEHHE
aHAIM3UPOBATH
XUMHYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyI0 U3 pPa3HBIX
VCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMaIny,
cets MHTEpHET U Apyrue)

I1P610

CnocoOHOCTh U yMEHUE
coOIOAaTh MpaBuiIa
SKOJIOTUYECKU
11e1ecoo0pa3Horo
[MOBEICHUS B OBITY U
TPYIOBO JESITEIIbHOCTU B
LIETISIX COXPAHEHUsI CBOETO
30POBBS U OKPYXKAIOIIEH
Cpelibl; yUUTHIBATh
ONACHOCTbH BO3/JICHCTBUS HA
YKUBBIE OpraHU3Mbl
OITPENICIIEHHBIX BELIECTB,
[MOHMMasl CMBICII OKa3aTens
[peIeIbHON TONYCTUMON
KOHLICHTPALIUU

I1P611

CriocoOHOCTh U yMEHUE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MTO3HAHUS BEUIECTB
1 XUMUYECKUX SBJICHUN IS
o0ydJaronumxcs ¢
OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CriocoOHOCTh U YMEHHE
HCII0JIb30BaTh PeIbeHO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TS 3aITUCH XMMUYECKUX
dhopmyn 1 CIEnbIX U
CIIa0OBHIAIIUX
00yJaronmxcst

Tema 4.3
[IpakTueckoe
3ansTue Ne 13

JIPO1

CrocoOHOCTE
chopMHUPOBATH YYBCTBO
FOp}IOCTI/I nu yBa)KeHI/ISI K
WCTOPUH U IOCTHKEHUSIM
OTE€YECTBEHHOM
XUMUYECKON HAYKU;
XUMHUYCCKU FpaMOTHoe

ITIOBCICHHEC B

[IpakTrueckas
pabota Nel3
(n.5.4)

Pemenue 3agaun
45,46 (6.5.)




npodeccrnoHabHOM
NeSATSILHOCTH U B OBITY ITpH
oOparieHuu ¢
XHUMHYECKHMU BEIICCTBAMH,
MaTeprallaMH U
poreccamu

JIP02

CriocoOHOCTh ¥ TOTOBHOCTb
K MPOJIOJKEHHTIO
00pa30oBaHUS ¥ MOBBIIICHUS
KBaTM(UKAITIN B
n30paHHON
podecCuoHAIBHON
NEeSTEIILHOCTH U
00BEKTHBHOE OCO3HAHUE
PO XUMHUYECKUX
KOMIICTEHIIHI B TOM

JIPO3

CriocoOHOCTE
KCIIOJIB30BATh JOCTHIKCHUS
COBPEMEHHON XMMUUYECKOM
HAyKU ¥ XUMHUYIECKUX
TEXHOJIOTUN I
[MOBBIIIEHNUST COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO
pa3BUTHS B BEIOPAHHOI
podeCcCuOHAITBHON
N1EeATEIbHOCTH

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOSITENTLHO
(bopMynHpOBaTh U
aKTyallu3UpOBATh
po0JieMy, pacCMaTpUBaTh
€€ BCECTOPOHHE,
OTIpEeAEIIATh LENH

e TeNIbHOCTH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHU UX
TOCTHKEHUS, BHOCUTh
KOPPEKTHBHI B

eI TeNIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTaTOB
[[eJI5IM, OIICHUBATh PUCKU
[MOCTIECTBUI AEATETbHOCTH

MPO3

CnocoOHOCTB K
CaMOCTOSITEIILHOMY TTOWCKY
METOJIOB PEIICHHUS
IMPAKTUYCCKHX 3a/a4y,
MPUMEHEHHIO Pa3TUYHBIX
Croco0O0B pacTio3HaBAHUS
OpPraHMYECKUX BEIIECTB Ha
IIPpUMEPC AJIbACTU OB,
CIIUPTOB, YTIEBOJOB,
YKCYCHOM KHCIIOTBI, O€JKa 1
T.1.) C UCTIOJh30BAaHUEM UX




(UBUKO-XMMHYECKHIX
CBOWCTB U XapaKTEPHBIX
Ka4EeCTBEHHBIX PEAKLUM.

MP04

Cr1ocoOHOCTh OBJIAJICTH
BUIAMU JIEATEILHOCTH 110
[OJIY9EHUIO0 HOBOTO 3HAHWS,
€ro MHTEePIPETaLnH,
MpeoOpa3OBaAHUIO U
HpI/IMeHeHI/IIO B pa3J’II/I‘IHLIX
y4eOHBIX CHUTYAIMSIX, B TOM
YHCIIC TIPU CO3TaHUH
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB

MPO5

CriocoOHOCTh U yMEHHE
[IEPCHOCUTH 3HAHUS B
MMO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH
PKU3HEICSITCIIBHOCTH,
WHTEIPUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX
oOacreit

MPO7

CnocoOHOCTh BBIABUTATH
HOBBIE UJIEH, PEIJIaraTh
OpUTMHAJIbHBIE TOAXOIbI U
peLIeHNs

MPO08

CnocoOHOCTh OBIAJIETh
HABBIKAMU TIOJTYYCHUS
nHpOpMauK U3
VMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIIbHO
OCYIIECTBIISTh TIOUCK,
aHaJIN3, CUCTEMATU3ALUIO U
WHTEPIPETAIHIO
nH(OPMALIUN PA3ITAYHBIX
BUJIOB U (pOopM
[PECTaBICHUS

MP13

CriocobHOCTh
CaMOCTOSITEIILHO
OCYIIECTBIISATH
M03HABATEIbHYIO
NeSITeJIbHOCTb, BBISIBIISATH
poOJIeMbl, CTaBUTh U
(dbopMynHMpoBaTh
COOCTBEHHBIE 33/]1a4H B
o0pa3oBaTenbHOI
NeSATEILHOCTH U
PKU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEIILHO
COCTABJISATH TUIAH PEIICHUS
MPOOJIEMBI C Y4ETOM

MMEIOLIUXCS PECYPCOB,




COOCTBEHHBIX
BO3MOYXHOCTEH U
[IPEAIIOYTCHUN

MP14

Crniocob6HOCTB
dhopmMupoBaHHS 1
[IPOSIBJICHUS LIUPOKOU
SPYIULIAN B PA3HBIX
00J1acTSIX 3HAHUM,
[IOCTOSIHHO ITOBBIILIATh CBOU
o0pa3oBaTeNbHbII U
KYJIbTYPHBIN YPOBEHb

I1P601

CrocoOHOCTh
chopMHUpOBATH
[IPEICTABICHHUS: O
XHUMHYSCKOHN
COCTaBJISIONICH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIH
XAMUH B ITI03HAHUU SIBJICHUI
pUpOJBL, B GOPMUPOBAHUH
MBIIIJICHUS U KYJIbTYPbI
JIMYHOCTH, €¢
(YHKIIMOHATEHOM
rPaMOTHOCTH,
HEOOXOUMOM JIJIsl PEIICHHS
MPAKTUICCKUX 337249 U
YKOJIOTHYECKHU
000CHOBAaHHOI'O OTHOILICHUS
K CBOEMY 3/I0POBBIO U
MPUPOIHON cpee

I1P607

CrniocoGHOCTH
copmMHpOBaThH
MPECTaBICHUS: O
XUMHYECKON
COCTABJISIFOLIEN
€CTECTBEHHOHAY4YHOU
KapTHHBI MUPA, POJIN
XMUMHUU B TIO3HAHUM SIBJICHUN
[PUPO/bI, B POPMUPOBAHUU
MBILIUIEHUS U KYJIBTYPBI
JIMYHOCTH, €€
(GyHKIMOHATIBHON
PaMOTHOCTH,
HE0OXOIMMOM IS perIeHUs
MPAKTUYECKHX 3a/1a4 U
HKOJIOTUIECKU
000CHOBAHHOTO OTHOIIEHUS
K CBOEMY 3/IOPOBBIO H
[IPUPOIHON Cpeae

I1P609

CriocoOHOCTh U YMEHHE
aHAJIM3UPOBAThH
XHUMHUYECKYI0 HH(OpMaIuIo,




[10JIy4aeMYIO U3 pa3HbBIX
WCTOYHUKOB (CPE/ICTB
MaccoBOM nH(pOpMaIny,
cetb IHTEpHET U pyrue)

I1P611

CriocoOHOCTh U YMECHHE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/IaX IO3HAHHS BEILIECTB
Y XUMUYECKUX SBICHUIM JIJIsI
00ydJaronmxcs ¢
OrpaHMYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CriocoOHOCTh U YMECHHE
HCIIOJIb30BATh PeNbe(hHO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
TUTSL 3aITUCH XUMHYECKIX
(hopMyII IJIS CIETIBIX U
CIIa0OBUIAIIIAX
00yJaronmxcst

Pazpen. 5. Kunernueckue n TepMOIMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX

peaxkun

Tema 5.1
[IpakTueckoe
3ansitue Ne 14

JIPO2

Cr1ocoOHOCTh ¥ TOTOBHOCTD
K IPOJIOJKECHHUIO
00pa3oBaHMs U MOBBIICHUS
KBaTM(UKAITIN B
n30paHHON
podeccuoHaIbHOM
NEATEIbHOCTH U
00BEKTHBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMIICTCHIIUI B 9TOM

JIPO3

CHOCOOHOCTh MCIOIB30BATh
JOCTH>)KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKU U
XUMHAYECKIX TEXHOJIOTHIA
TUTSL TOBBIIICHUS
COOCTBEHHOTO
WHTEIJUIEKTYaJIbHOT O
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM
eI TeTbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHHUS
[IEHHOCTH Hay4YHOM
eITEIbHOCTH, TOTOBHOCTE
OCYIIECTBIISATH IPOSKTHYIO
W UCCIIeJIOBATEIBCKYIO
eSITEIbHOCTD
WHIMBUYyAIbHO U B TPYIIIE

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSTEIILHO

[IpakTrueckas
paboTa Nel4
(n.5.4)

Pemnrenue 3agaqu
10-12, 49,50
(m6.5.)




(bopmMynHupoBaTh U
aKTyaJIU3UpOBaATh
mpo0yieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
ONPENIEATh LEIN
NeATEIbHOCTH, 337aBaTh
rapaMeTpbl U KPUTEPUU UX
JOCTH>KEHHSI, BHOCUTD
KOPPEKTHUBBI B
NesATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OLICHUBATh PUCKU
[MOCJIEACTBUMN AEATEIbHOCTH

MPO02

CrocoGHOCTD OBIAJIETh
HaBBIKAMU y4eOHO-
HCCIIEA0BATENIbCKON U
[MPOEKTHOM JESTEIbHOCTH,
HaBbIKAMU PA3PEILICHUS
pooem

MPO03

CII0OCOOHOCTE ¥ TOTOBHOCTD
K CAMOCTOSITEIIbHOMY
HOI/ICKy METOO0B peHIeHI/IFI
[IPaKTUYECKHX 3a/1a4,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METOO0B IMO3HAHUS

MPO06

CriocoOHOCTh BIaJETh
Hay4HBIM TUIIOM
MBILLIJICHY S, BIAJETh
Hay4HOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU IIOHATUAMU U
METOAaMHU

MPO7

CnocoOHOCTh BBIABUTATH
HOBBIE UJIEH, IPE/IJIaraTh
OPUTMHAJIBHBIE TOAXOIBI U
peleHus

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHBIX JIEUCTBHI C
y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KgoTO
JJIeHA KOJIJICKTHBA,
[MPUHUMATD LIETTH
COBMECTHOI JIeSITEIbHOCTH,
OpTaHU30BBIBATH U
KOOPAMHUPOBATH JIEUCTBUS
110 €€ TOCTUIKECHUIO:
COCTAaBIIATH MJIaH JICHCTBUIA,
pacnpenenarTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh




pe3yJIbTaThl COBMECTHOM
paboThI

MP15

CriocoOHOCTh U yMEHHE
J1aBaTh OLIEHKY HOBBIM
CUTYyallUsIM, BHOCUTb
KOPPEKTUBBI B
NesITeIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJITaTOB
LEIISIM

I1P608

CriocoOHOCTh U yMEHHE
[JIAHUPOBATh U BHITIOJIHATH
XUMHYECKUN KCIIEPUMEHT
(npeBpareHus
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHuu, MOJyYeHHE
STHJICHA U U3yYEHUE eTO
CBOMCTB, KAUECTBEHHbBIC
peaKy Ha albICTUIbI,
Kpaxmall, YKCYCHYIO
KHCJIOTY; JI€HATypanus
OENKOB MPHU HarPEBaHUH,
[IBETHBIC PEAKIIUU OCITKOB;

I1P609

CriocoOHOCTh U yMEHUE
aHAJIM3UPOBATh
XUMHYECKYI0 HH()OPMAIIHIO,
[OJTy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

Pasnen 6. PactBop

Tema 6.2
[IpakTHueckoe
samsatue Ne 15

JIPO3

CriocoOHOCTh UCTIOIB30BATh
JTIOCTH>)KEHHS] COBPEMEHHOU
XUMHYECKON HAYKU U
XUMHAYECKIX TEXHOJIOTHIA
TUTSL TIOBBIIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOT O
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM

eI TeTbHOCTH

JIP0O4

Crioco6HOCTH
HCII0JIb30BaTh JOCTHKEHUS
COBPEMEHHON XUMUYECKOMN
HayKUd U XUMHAYECKHUX
TEXHOJOTUH IJI
MOBBIIIICHUST COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccroHanbHOM

eATEILHOCTH

IIpaxTrueckas

pabota
(m.5.4)

Nels

Pemenue 3agaun




JIPO8

Cr1ocoOHOCTE OCO3HAHMUS
[IECHHOCTH HAay4YHOM
ACATCIIbHOCTH, TOTOBHOCTH
OCYIIIECTBIIATH IPOSKTHYIO
1 UCCIICJIOBATEIIBCKYIO
NIEeATEILHOCTD
I/IHI[I/IBI/II[yaJIBHO U B rpyrme

MPO02

CnocoOHOCTb BIAAETh
HaBBIKAMU y4eOHO-
MCCIIEIOBATENLCKON 1
[MPOEKTHOM JESTEIbHOCTH,
HaBbIKAMU Pa3peLICHU
pooem

MPO7

CrocoOHOCTb BBIJIBUTaTh
HOBBIC HJICH, ITPEIIaraTh
OPUTHHAIILHBIC TTOIXOJIbI U
pelIeHus

I1P607

CnocoOHOCTh U yMEHUE
[IPOBOJUTH PACUETHI 10
XUMHYECKUM (hopmyrnam u
YPaBHEHHUSM XUMHUYECKHX
peaKkiuii ¢ UCIOIb30BaHHEM
(bU3HYECKUX BEIIMYMH,
XapaKTePU3YIOIIHNX
BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bEMa
(HOpMalIbHBIE YCIIOBUSA)
ra3oB, KOJM4YECTBA
BEIIIECTBA; HCII0JIb30BaTh
CHCTEMHBIE XUMHYECKUE
3HAHUS JUTSI IPUHATHS
pelIeHN B KOHKPETHBIX
PKU3HEHHBIX CUTYaIHIX,
CBSI3aHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM

I1P609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIUIO,
[10JIy4a€MYI0 U3 Pa3HBIX
MCTOYHUKOB (CpECTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1PG10

CrocoOHOCTh U yMEHUE
co0Jro1aTh MpaBuia
HKOJIOTUIECKU
Le1eco00pa3HOro
[MOBEICHUS B OBITY U
TPYIOBOU JAEATEIBHOCTH B
[ENIIX COXPAHEHHS CBOETO

310pOBbsS U OKPYKAIOILEN




Cpelibl; YUUTHIBATh
OIaCHOCTBH BO3JIEUCTBUS HA
YKUBBIC OpPraHU3MBbI
onpeIeIEHHBIX BEIIECTB,
MOHHMMAas CMBICII IOKa3aTelIst
MpeeIbHON TONYCTUMOM
KOHIICHTPALIUU

I1P611

CriocoOHOCTh U yMEHHE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/IaX IO3HAHHS BEILIECTB
Y XUMUYECKUX SBICHUN JIs
00yJaromuxcs ¢
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

Paznen 7. Xumusi B OBITY ¥ POW3BOICTBEHHOM JIEATEIIHHOCTH Y€

JIOBCKaA

Tema 7.1
[ [pakTryeckue
sansTus Ne 16-17

JIPO1

CrocoOHOCTh U
c(hOpMUPOBAHHOCTH
YYBCTBA TOPAOCTH U
YBa)KEHUS K UCTOPUU U
TOCTHIKEHUSIM
OTEYECTBCHHOM
XUMHUYECKON HAyKU;
XUMHUYECKHA IPAMOTHOC
[IOBCJICHHUE B
po¢eCcCuOHAITBHON
NEesATEILHOCTH U B OBITY NPHU
oOparnieHuu ¢
XUMHYECKUMH BEIECTBAMH,
MaTepuagamMu 1
rporeccamu

JIP02

CnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJDKEHHTIO
00pa3oBaHMs U MOBBIIICHUS
KBaJIM(DUKAIIY B
n30paHHON
po¢ecCuoOHAIbHON
NEeATeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POITU XUMUYECKUX
KOMIIETEHITIM B 3TOM

IIpaxTrueckas
pabota Nel6-17
(m.5.4)

JIP0O4

CnocoOGHOCTh U TOTOBHOCTh
1 CIOCOOHOCTH K
00pa3oBaHMIO U
camMo00pazoBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU

MPO03

CnocoOHOCTH U TOTOBHOCTD
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOO0B peH_IeHI/IH

IIPAKTUYCCKHUX 3a/1aY,




IIPUMCHCHUTIO PA3JIMYHBIX
MCETOJ0B ITO3HAHUA

MP04

CriocoOHOCTD BIIAJIETh
BUIAMU JCATEIBHOCTHU 110
[OJTY4YEHHIO HOBOTO 3HAHHS,
€ro MHTEPITPETAIIH,
peoOpa3oBaHUI0 U
[IPUMEHEHHIO B Pa3IMYHbBIX
y4eOHBIX CHUTYaIlUsX, B TOM
YHCIIE TIPH CO3JIaHUN
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB

MPO5

CrnocoOGHOCTB ¥ yMeHHe
IICPCHOCUTL 3HAHHUA B
[03HaBATEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KH3HEAEATEILHOCTH;
HHTCTPHUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX
oOnacreit

MPO08

CnocoOHOCTb BIAAEThH
HABBIKAMU TIOJTYYCHUS
nHbOpMaINU 13
MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIECTBIISATH MOUCK,
aHaJN3, CUCTEMATU3AIUIO 1
WHTEPIPETAIHIO
WH()OPMALIUN PA3ITAIHBIX
BUIIOB U (popm
[IPEICTABICHUS

MP09

CnocoOHOCTh BIIAJIETh
pa3IUYHBIMU CIIOCO0aAMU
OOIIICHUS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TTMaJIoT, YMETh CMSATYaTh
KOH()JIMKTHBIC CUTYAIIHH,
Pa3BEPHYTO U JJIOTUYHO
W3J1araTh CBO TOYKY
3pEHUsI C UCIIOTb30BAaHHEM
SI3BIKOBBIX CPEJICTB

MP16

CnocoOHOCTh TOHUMATH
CBOE€ DMOIMOHAJIBHOE
COCTOSIHHE, BUIETh
HaIpPaBJICHUS Pa3BUTHS
COOCTBEHHOM
SMOIIMOHAIBHOM Cephl,
OBITh YBEPEHHBIM B ceOe

MP17

CnocoOHOCTH TOHUMATH

OMOIIMOHAJIBHOC COCTOAHUEC




JPYTUX, YYUTBIBATH €TO IIPU
OCYLIECTBICHUU
KOMMYHHKAIUH,
CIOCOOHOCTh K COUYBCTBHIO
U COIEPEIKUBAHUIO

MP18

CIOCOOHOCTh MPUHUMATh
ceOs1, TOHNUMast CBOH
HEI0CTAaTKU U IOCTOMHCTBA,
[IPUHUMATh MOTUBBI U
apryMEHTHI IPYTUX JOAeH
[pU aHAJIN3E PE3yJIbTaTOB
NesITeIbHOCTH, TIPU3HABATh
CBOE IIPABO U IIPABO APYIUX
JIIOJIEH Ha OIINOKH,
pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUD C TIO3HIIUU
Jpyroro 4ejoBeKa

I1P602

CUMBOJIMYECKHI SI3BIK
XUMUH, (PaKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHHUS U
0e301acHOM
HCITOJIb30BaHUH
BaKHEHIITX
HEOPraHUYECKUX 1
OPraHNYeCKHUX BEIIECTB B
OBITY U IPAKTHUECKOI
eI TEILHOCTH YeJIOBEKa

I1P606

Cr1ocoOHOCTb U BlIaJCHHE
OCHOBHBIMHM METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
siBJICHUH (HaOII07eHHe,
W3MepeHue, SKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CriocoOHOCTh U YMEHHE
aHaJIM3UPOBAThH
XMMHYECKYI0 HH(OpMaIuIio,
MOTy4aeMyI0 U3 Pa3HBIX
VMCTOYHHKOB (CPEaCTB
MaccoBOW MH(popMaluy,
cets MHTEpHET U OpyrHe)

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/IaX TO3HAHHS BEIIECTB
Y XUMHYECKUX SBICHHUH JIIsI
00yJaronuxcs ¢
OrpaHMYCHHBIMH

BO3MOXXHOCTSAMHU 310POBbSA




I1P612 CrocoOHOCTh U yMEHUE
HCII0Ib30BaTh pelbeHO
TOYCYHYIO CUCTEMY
o6o3nauennii JI. bpaiins
VTS 3aITACH XUMHYECKHIX
(bopMyIT IS CIETIBIX U
CITa0OBHISIITUX
00yJaronmxcs

4 Onucanue Npoueaypbl ONeHNBAHUS

Pesynbrarel  00ydyeHHsT 1O TIpeAMETY, YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN
OIICHUBAIOTCS MO  4YeThIpEX  OalbHOM  IIKaJe  ONEHKAMHU:  «OTIUYHO»,  «XOPOIIOY,
«YHAOBJICETBOPUTECIBHOY», KHEYAOBJICTBOPUTCIBHO.

Tekymas arrecrauus IO OPEAMETY MPOBOJAUTCS C LEIbK0 CUCTEMATHYECKOW IPOBEPKHU
,I[OCTI/I}KCHI/Iﬁ 06yqafomnxc;1. O0BekTaMu OIICHUBAHMA ABJIAIOTCA: CTCIICHDb YCBOCHUA TCOPETHUICCKUX
3H3,HI/II>1, YPOBCHBb OBJIAACHUA INMPAKTUYCCKMMU YMCHUSAMH M HABBIKAMHM I10 BCEM BUIAaAM y‘-IG6HOfI
pa6OTI>I, Ka4eCTBO BBIIIOJIHEHUS CAMOCTOSITEIbHOHN pa6OTBI, yqe6Ha;1 AUCHUIIIIMHA (aKTI/IBHOCTB Ha
3aHATUAX, CBOCBPEMCHHOCTD BBLIIIOJIHCHUA Pa3JIMYHBIX BUI0B 3az[aH1/1171, IIocemacMoOCTh BCEX BHU0OB
3aHATUN MO ATTECTYEMOM JUCIUIINHE).

IIpn npoBeneHMM NPOMEKYTOYHOM ATTECTALlMM OLIEHHUBACTCS JOCTHUKEHUE CTYIEHTOM
3allJITAaHUPOBAHHBIX IO JUCHUIIJIMHE PCE3YJIbTATOB O6y‘IeHI/I${, O6CCH€‘{I/IBaIOHII/IX PE3YyIbTAThI
OCBOCHHSI 00pa30BaTe/IbHON MPOrPAMMBI B LIEJIOM.

Kpurtepuu onieHuBaHus YCTHOr0 OTBeTA

(omleHOYHBIE CpeNCcTBa: cobeceoBaHUE, 3allUTa COOOUICHUS, JOKIIAA, WHAUBUAYAIBHOTO /
TPYIMIIOBOTO MPOeKTa, A hepeHnpoBaHHBIX 3IaHHA, 33JaHUH IPAKTHYECKUX PadoT)

5 6a/J10B - OTBET MMOKA3bIBACT MIPOYHBIC 3HAHHUS OCHOBHBIX ITPOIECCOB XUMHH, OTIHYACTCS
FHY6HHOﬁ A TOJHOTOM PACKPBITHA TCEMbI;, BJIAACHUC TCPMHUHOJIOIMYCCKHUM allliapatoM; YMCHUC
OOBSICHATH CYIIHOCTb, SIBICHUH, MPOLIECCOB, COOBITUH, NeNaTh BBIBOABI U O0OOIIEHHS, JaBaTh
apryMeHTHPOBAaHHbIE OTBETHI, IPUBOAUTH IPUMEPHI; CBOOOAHOE BJIaJICHHE MOHOJIOTUYECKON PEUbIO,
JIOTUYHOCTh U TOCJIE0BAaTENIbHOCTh OTBETA; YMEHHE PUBOIUTH IPUMEPBI COBPEMEHHBIX IPoOIeM
u3y4aeMoil obsacTu.

4 6anna - oTBEeT, OOHApY)KMBAIOLIMI MPOYHBIE 3HAHUS OCHOBHBIX IMPOLIECCOB XHMUH,
OTIINYaCTCs FHY6HHOﬁ ¥ TIOJTHOTOM PACKPBITHUA TCEMBI, BJIIAACHUC TCPMHUHOJIOTMYCCKHUM allliapaToM;
yYMEHUE OOBACHATh CYIIHOCTb, SIBJIEHUH, IMPOLECCOB, JieNaTh BBIBOABI M 000OIIEHMs, JaBaThb
APTYMCHTUPOBAHHBIC OTBETEI, IPUBOAUTE IPHUMCEPEI. OI[HaKO A0IMYCKAE€TCA OAHA - ABC HCTOYHOCTHU B
OTBETE.

3 Ganna — OTBET, CBHJETEINLCTBYIOIIMA B OCHOBHOM O 3HaHUHM TIPONECCOB XHMUH,
OTJIMYAIOMIMNACA HEJOCTAaTOYHOM IIIyOMHOW M TOJHOTOM PacKpBITUS TEMbl, 3HAHMEM OCHOBHBIX
BOIIPOCOB TEOpHH; cCJ1abo cHOPMUPOBAHHBIMU HAaBBIKAMU aHAjdW3a SBJIICHUM, TMPOIIECCOB,
HE/IOCTaTOYHBIM yMEHHEM JlaBaTh apryMEHTHPOBAaHHBIE OTBETHl M TMPUBOJIUTH IMPUMEPHL
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJEpKAHWU OTBETA; HEYMEHUE MPHUBECTH MPUMEP Pa3BUTHUS
CHUTYAIIMH, TIPOBECTH CBSI3b C IPYTUMH aCTIEKTaMH N3y4aeMON 00JIaCTH.

2 0Ganna — OTBeT, OOHAapYXMBAIOLIMI HE3HAHHE TPOILECCOB, M3y4aeMbIX XHMUH,
OTHanIOMHﬁCﬂ HGFHY6OKI/IM PACKPBITUEM TEMBI; HCE3HAHHEM OCHOBHBIX BOIIPOCOB TCOPHH,
HeC(OPMHUPOBAHHBIMU ~ HaBBIKAMU  aHANW3a  SBJICHUH, TPOLIECCOB; HEYMEHHEM JaBaThb
apryMeHTHPOBaHHbIE OTBETHI. J{OMyCKaroTCs cepbe3Hble OIMOKM B COAECPKAHUM OTBETA; HE3HAHUE
COBPEMEHHOM MpOoOJIeMaTUKH N3y4aeMOi 00JIacTH.




OueHka 3KCepuMeHTAIbHBIX YMEHH I

OreHKa CTaBUTCS HA OCHOBAHHWH HAOIIOJICHUS 32 00YYAIOIIUMUCSA U MUCbMEHHOTO OTYeTa 32
pabory.

5 6aqu10B - paboTa BBIOJHEHA MOTHOCTHIO M MTPABUIIHHO, CACNIaHbl IPAaBUIIbHbBIE HAOMIOICHNUS
Y BBIBOJIBI; SKCIIEPUMEHT OCYLIECTBIICH I10 [IJIaHY C Y4€TOM TEXHUKH O€30MaCHOCTH U MPaBUII PaOOThHI
C BeIECTBAMH U OOOpPYJIOBAaHUEM; TMPOSBICHBI OPraHU3AIMOHHO - TPYIOBBIE YMEHHS,
NOJNJEPKUBAIOTCA YHMCTOTa pabodero Mecrta M MOPAIOK (HAa CTOJE, SKOHOMHO HCHOJIb3YIHOTCS
PEaKTHUBBI).

4 6an1a - paboTa BBINOJIHEHA IPAaBUIIbHO, C/I€TIaHbl TPABUIIbHbIE HAOIIOACHUS U BHIBOJIBI, HO
IpU 3TOM HKCHEPUMEHT MPOBEACH HE TMOJIHOCTHIO WM JOMYIIEHBI HECYIIECTBEHHBIC OIIMOKU B
paboTe ¢ BeuecTBaMu U 000PYI0BAHUEM.

3 Oaana - paOoTa BBINOJHEHA IPAaBUIBHO HE MEHEE YE€M HAIlOJIOBUHY WIM JOIYILEHA
CyIIECTBEHHAs! OLIMOKA B X0/1€ SKCIIEPUMEHTA B 00BSCHEHUH, B OPOPMIICHUN PAOOTHIL, B COOJIIOIEHUN
NpaBUJI TEXHUKU 0€301acHOCTH Ha paboTe ¢ BelecTBaMH U 000pYA0BaHHEM, KOTOPAsi UCIIPABIISETCS
1o TpeOOBaHUIO IIPETOAaBaTEIs.

2 fasua - jgomymieHsl aBe (M Oojiee) CyIIeCTBEHHBbIC OMIMOKH B XOJE€: IKCICPUMEHTA, B
00BbsICHECHUH, B 0()OPMIICHUH paOOThI, B COOIIOICHUHN MMPABUJI TEXHUKHU O€30IMaCHOCTH MPHU padboTe ¢
BEIIECTBAMH M 000PYI0BaHHEM, KOTOPBIE 00yUJAIOIIMKCS HE MOXKET UCIIPABUTH JJa’Ke IO TPEOOBAHUIO
npenoaaBartess; padboTa He BBIMOJIHEHA, Y YYallerocsi OTCYyTCTBYET KCIIEPUMEHTAIbHBIEC YMEHUSI.

Ouenka yMeHHH peliaTh pac4éTHbIE 321a4H

5 6ann0B - B JIOTMYECKOM pAcCYXKIECHHH W pEIICHWH HET OIIMOOK, 3aJadya peuieHa
paLMOHATILHBIM CIIOCOO0M;

4 6anJa - B JOTHUYECKOM PACCYXJICHUHU U PEHICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3a7a4a
pelleHa HepalMOHAIbHBIM CLIOCOOOM, WM JIOMYIIEHO He 00Jiee IBYX HECYIECTBEHHbIX OLIMOOK.

3 fasua - B JIOTMYECKOM pACCYKICHUM HET CYILECTBEHHBIX OMIMOOK, HO JOIYyIIEHA
CylIecTBEHHasl OIIMOKa B MaTeMAaTHUYECKUX pacueTax.

2 Gajuia - MMEETCs CYyILECTBEHHbIE OLIMOKU B JIOTMYECKOM DACCYKJIEHUU U PELICHUU.
OTcyTcTBHE OTBETA HA 3a/1aHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

5 6as110B - OTBET MOJHBINA U IPABWIBHBIN, BO3MO)KHA HECYIIECTBEHHAs! OLIMOKA.

4 6aJs1a - OTBET HEIOJHBIN HIIH JIONYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

3 fassa - paboTa BBINOJIHEHA HE MEHEE YeM HAaroJOBHHY, JOIYIIEHA OJHa CYIECTBEHHAs
olIMOKa U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

2 Gamyga - paOoTa BBINOJIHEHA MEHbIIE, YEM HAIMOJOBUHY WJIM COJEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BHINOIHEHA.

[Ipu omeHKe BBIMOJHEHHUS] MUCHMEHHOW KOHTPOJBHON pabOTBl HEOOXOIUMO YYHTHIBATH
TpeGoBaHuUs eMHOro oporpahuueckoro pexxuma.

KpnTe HHU OCHUBAHHUSA TECTOBOI'O 3aJaHUA

Onenka Omauuno Xopouio Yooenremeopumenvno | Heyooenemeopumenvro
KommuecTBo o
0 ot 81% 1o 0 o
IIPaBUJIbHBIX 91% n=> 909 % He meHee 70% menee 70%
OTBETOB !

KpuTtepun BbICTaB/IeHUSI OLICHKHU CTY/ICHTY Ha 3a4eTe
(OLIEHOYHBIE CpPe/ICTBA: BBHIOJHEHNE MMCbMEHHBIX PAa3HOYPOBHEBBIX 33]a4 U 3aJJaHUil)

Onenka no
MPOMEKYTOUHOMN XapakTepucTruka KauecTBa c(hOPMUPOBAHHOCTH KOMITETSHITUI
aTTecTaluu




CryneHT JAeMOHCTpHpYeT C(HOPMUPOBAHHOCTh JAMCHUIUIMHAPHBIX
KOMIICTCHIIM ~ HAa  TNPOABMHYTOM  ypPOBHE:  OOHapyKHBaeT
BCECTOPOHHEE, CHCTEMAaTHYECKOEe M IIyOOKoe 3HaHHE Y4eOHOro
MaTepuaa, yMeeT TeCHO YBSI3bIBAaTh TEOPHIO C MPAKTHKOM, CBOOOIHO
CHpaBJISIETCS € 3a/1a4aMH, BOIPOCAMU U IPYTUMHU BUJAMU IPUMEHEHUS
3HAHWH, MPUYEM HE 3aTPYAHSETCS C OTBETOM IPH BHIOU3MEHEHHHU
3aJjaHul, TPABHJIBHO OOOCHOBBIBACT NPUHATOE PpEIICHUE, BIaJIeeT
PAa3HOCTOPOHHMMHM  HaBBIKAMH M IpUEMaMH  BBIIOJHEHUS
MPAaKTUYECKHX 3a/1a4.

«3a4TeHO» /
«OTJIMYHO)

CTyneHT JAeMOHCTpUpyeT CGHOPMUPOBAHHOCTh —IUCIUILIMHAPHBIX
KOMIIETCHIIM Ha 0a30BOM YypOBHE: OCHOBHBIC 3HAHWS, YMEHUs
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENIbHbIE OUIMOKH, HETOUHOCTH,
3aTPYyAHEHUS MPU AHATUTHUYECKUX OIEpalusix, MepeHoce 3HaHUU U
YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYaLUU.

«3a4TeHO» /
«XOPOIILIO»

CTyneHT JAeMOHCTpUpyeT CGHOPMUPOBAHHOCTh JIUCIUILUIMHAPHBIX
KOMIIETEHIIMM Ha IIOPOrOBOM YPOBHE: HMMEET 3HaHUS TOJIBKO
OCHOBHOIO MaTepuaja, HO HE YCBOWI €ro JeTajei, B XoJHe
KOHTPOJIbHBIX MEPONPUITUNA JOMYCKAIOTCS 3HAUYUTEIbHBIE OLIMOKH,
HEJO0CTAaTOYHO MpaBUIIbHBIE POPMYITUPOBKH, HAPYIICHUS JTIOTUYECKOM
[OCJIEZI0BATEIbHOCTY B  HM3JI0)KEHUU IPOrpaMMHOIO MaTepuaa,
WCIBITBIBACT 3aTPYJHEHUS MPHU BBINOJIHEHUU MPAKTUYECKUX DPadoT,
[IpU ONEPUPOBAHUM 3HAHUSAMHU M YMEHUSMHU IIPU HMX INEPEHOCE Ha
HOBBIE CUTYalUU.

«3a4TeHO» /
«yIIOBJICTBOPUTEIHHO

CTyneHT JAeMOHCTpUpyeT CGHOPMUPOBAHHOCTh —IUCIUILIMHAPHBIX
KOMIIETEHIIMIM Ha YPOBHE HUYKE IOPOTOBOr0: BBISIBIISIETCS ITOJHOE WM
«HE 3aYTeHO» / [IPAKTUYECKU TIOJIHOE€ OTCYTCTBHE 3HAHMI 3HAYUTEIBHOM YacTH
«HEY/IOBJIETBOPUTENIHO» |[IPOIPAMMHOIO0 MaTepuana, CTYAEHT JOIYCKaeT CyLIECTBEHHbIE
OIIMOKK, HEYBEPEHHO, C OOJBIIMMU 3aTPyJHEHUSMHU BBIMOIHSIET
MpaKTUYEeCKHe PadOThI, YMEHHS U HABBIKU HE C(HOPMHUPOBAHEI.

5. IIpuMepbI OLIEHOYHBIX CPEICTB /ISl POBeAeHUs TeKyllel aTTecTaluu
5.1 KoHTpoIbHBIE BONIPOCHI M 32JaHM.
Paszgea 1. OcHOBBI cTPOCHUS BelleCTBA
Tema 1.1. CTpoeHue aToOMOB XUMHUYECKUX IEMEHTOB M NIPUPOAA XUMUUECKOHN CBS3H
[Iposepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 04, MP 03, TTP 02, ITP 09

1.Yto6s1 66110, eciiu Obl npuHIUn [laynu He coOnromancs?

2.Yto Takoe nposail 3JIeKTpoHa?

3. UeM oTaM4arOTCS MOHATHS BAJIGHTHOCTH M CTENIEHU OKHCIIECHUS?

4.Tlouemy, B OTIMYKE OT OOJNBIIMHCTBA JIEMEHTOB- HEMETAJUIOB, CaMble IpKHE MPEACTaBUTENN
WX — TajJoreHbl- He 00pa3yiT alIOTPONHbIX Monudukanuii? Hamummre cTpykTypHBIE (HOPMYIIBI
BemectB: CO, CaF2 F2, O F2?

5. JlokaxkuTe, 4TO BCE THUIBI XUMHUYECKOM CBSI3U UMEIOT 00I1yI0 IpUpoLy?

Temal.2. Ilepuoauyecknii 3akoH u taéauna /I. U. Menpaeneesa
[TpoBepsiembie pezynbraTsl 00ydenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, TTIP 08

1.ITouemy Tak MOXOXkH CBOMCTBA JIAHTAHA U JTAHTAHOUIOB, AaKTUHUS U aKTUHOUOB?

2.KakoBa o6mrast popMyina BBICIIEr0 THAPOKCH 1A, COOTBETCTBYIOIIETO dieMeHTaMm VII rpymnmsi?
Kaxkos ero xapakrep?

3.Ilouemy BOZIOpPOZ, B OTJIMYME OT BCEX APYTHX JJIEMEHTOB, 3aMUCHIBAIOT B llepmoamyeckoii
tabnune /.M. MeHnaeneeBa aABaxpl.



4. TloueMy »5J€MEHTHI  TJABHBIX MOATPYII BTOPOTO W TPETHErO  TMEPHOJA HA3BIBAIOT
XUMUYECKUMH aHasioramu? B 4ém nposiBiiseTcs aHanorus?

5. CocraBbTe 2JIEKTPOHHYIO U Tpaduueckyr ¢GopMyny JUisli XUMHYECKOTO 3JIEMEHTa O]
HOMepoMm 13.

Pazgen 2. Xumnueckue peakuuu

Tema 2.1. Tunbl XUuMHYECKHX peaKkuuii

[TpoBepsiembie pe3yibTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, ITPOS, TTP06,
I1P07, IIP10,IIP11

1.laiiTe XapaKTEpUCTUKY pEaKLMu CUHTE3a oKcuaa cepbl VI

2.B uéM nposBIAIOTCS 0OCOOCHHOCTH Peaklii 3aMEeIIeHHs] Y OPraHUYeCKUX BEIecTB?

3.JlaliTe XapakTepUCTHKY peaklMy METaHa ¢ XJIOPOM I10 BCEM MPU3HAKAM KJIACCHU(PHUKAIHH.

4 PaccuuTaiite TeruioBoi 3¢ dexT peakiuu okucaeHus 70 Kr azora B okcun azora II.

5. PacctaBbTe KOA(DPUIMEHTHI B YPaBHCHHSIX PEAKIINH, YKAKUTE TUT PEAKIIUU:

a) FeClz + Clz — FeClz ;6) AI(OH)3 — Al203 + H20; B) FeClz + NaOH — NaCl + Fe(OH)s3

6.11pu coequnenuu 18r amtoMuHus ¢ KUCIOpoaoM Beiaensierca 547 kJlx Ternorel. CocTaBbTe
TEPMOXUMHUYECKOE YpaBHEHUE PeaKIIuu

Tema 2.2. DiieKTPOIMTHYECKAS] JUCCONUALNSA U MOHHBII 00MeH

1.Kakue BemiecTBa OTHOCSTCS K DJIEKTPOJIUTAM, a KaKHE K HEIJEKTPOIUTam?

2.3anonHuTe Ta0IUILY

pH 2 12 7 8 5 13 4
[H"]
[OH ]
Tun cpenpl
3.CocTaBbTe MOJIEKYJISpHbIE U MIOHHBIE YpaBHEHU peakiuil Mmexx 1y BeulectBamu: a) KOH u
MgCl>
6) K2COsu HNO3

4.HanuuTe 1MoJiHbIe M COKPALIEHHbIE HOHHBIE YPAaBHEHUSI BO3MOXHBIX PEAKLIUN MEXKAY
MOMAPHO CIMBAEMBIMU PACTBOPAMHU COJIEN: HUTPAT cepedpa, KapOoHAT HATPHS, XJIOPHL KaJIbIus,
docdat kanus
Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB
Tema 3.1. Knaccupukanus, HOMEHK/IAaTypa U CTPOCHHE HEOPTaHNYECKHX BellecTB
[IpoBepsiembie pe3yibTaThl 00yuenus- JIP03, JIP04, JIP08, MP02, MP09, TTP0S, ITP09

1.HazoBuTe 001111€e KJ1acChl HEOPraHMYECKUX BEIIECTB

2.3anummre CTpYKTYpHYIO (popMyITy CepHOM KMCIOTHI

3.Kakue BbI 3HaeTe BellecTBa € ABOMCTBEeHHOU QyHKuei?. [IpuBeaure npuMepsl TakUX
BELIECTB U MTOATBEPANTE TAKYHO JBOWCTBEHHOCTh CBOMCTB YPaBHEHUSMHU COOTBETCTBYIOIINX

peaKkuuit
4.Bb16epHTe OKCH/IBI U3 CIEAYIOIIMX BELECTB
H,SO,4 SOs Fezos COs, HzSiOa CaC03 Cao CcoO
SiO, NaOH Al(OH); Mn,QO7 FeO SO, N2Os Na,O

5. OtHecute npupory OKCHa0B. OTBETHI 3aMUIINATE B TAOIHITY
Na,O SO, K>0 CuO CI’O:; Mn,O- SiOz Nzos
CaO SOs P205 FeO MnO A|203 BeO Fe203

OCHOBHBIC KHCJIOTHBIC an)OTCpHBIC




6.Hekoropast kuciora coaepxutr Bogopon (2,2%), uwom (55,7%) u xucnopox (42,1%).
Onpeaenurte NpoCcTeHIyro GopMyIry 3TOM KUCITOTHI.

7. BreimncaTh U3 CIKCKA BEIIECTB OKCUALI, OCHOBAHUSA, KUCIOTHI , COA U Ha3BaTh ux: H2SO4 ,
Cu(OH)2,K3P0g4, Ca0,

8. CocraButh (hopMynsl coenuHeHmii: a) okcuaa yriepoga( 1) ,0) runpoxcuna meau (II), B)
XJIOPOBOAOPOTHON KHUCIIOTHI, T') Cylib(haTa HATpUS

Tema 3.2. PU3UKO-XMMHUYECKHE CBOHICTBA HEOPraHUYECKHUX BellecTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, ITP03, TTP04, ITPO6,
ITP0O9

1.HamucaTh ypaBHEHHS] XUMUYECKUX PEAKINi, a K OYKBaM T | ]l COCTaBUTh HOHHBIC ()OPMBI:

a) HoSO4 + Mg 6) Na O + HBr 8) H2SO3 + CaO r) CaCOs + HCI o) AICIz + AgNOs e) Ba(OH):
+ SiO»

2. OcymIecTBUTh NEPEXO/Ibl: KaIMi — OKCHJI Kalisl — TUAPOKCUI Kanus — Cynab(haT Kaaus

3. 3amaya: CKOJBKO KI' HATpUs MOTpeOyeTcs IS peakiud B3aUMOJEHCTBUS ¢ 16 Kr cephl,
coaepxarieit 25% npumeceit, ecimu cxema peaknuu: Na + S — NapS

4.CKOJNBKO KT HATpHsI TOTPEOyeTC sl IS peaKIK B3aUMOJACUCTBHS C 16 KT Cephl, CoaepIKamie
25% mpumeceii, eciu cxema peakiuu: Na + S — NapS

Tema 3.3. UnenTU(UKAIMSA HEOPrAaHNYECKUX BelleCTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP07, MPO1, MPO03, TTP0S, ITP08, TTP09

1. Hanucatp xumuueckue (GpopMyJibl BEILIECTB, HAXOASIIUXCS B TPEX KOJI0ax, €Ciu:

A. pacTBOp U3 I1epBOI KOJIOBI OKpAILIMBACT IJIaMs B JKENThI, a U3 BTOPOH — B (PUOJICTOBBIN
IBET;

B. npu HarpeBanuu oOpa3sua u3 Tperbeit kos1osl ¢ NaOH nosiBuiics 3anmax aMMuaka;

C. mpu npunuBanun pactBopa AgNO3 Bo Bcex oOpasiiax BBINAIN OCAJKH OEJIOoro IBETa,
npuyeM B o0pasiie U3 TpeTheil KoJIObl 0CaJOK pacTBOPUJICS MPHU A00ABIECHUN BOJBI;

D. no6asnenue pactBopa BaCl, cnoco6cTBOBasIoO BIMaeHUIO OEIBIX 0CAIKOB B 00pa3iiax
U3 BTOPOH M TpeThell KoJo;

E. npunmsanue pactBopa HC1 npuBeno k OypHOMY BbIJIEIEHUIO ra3a B 00pasiie u3 BTOpoi
KOJIOBI, IPUYEM 3TOT I'a3 BbI3Basl omyTHeHue pactBopa Ca(OH)z.

OTBeT NOATBEpAMTH YPABHEHUSIMH COOTBETCTBYIOIIMX pEAKIMHA B MOJIEKYJSIPHOH U
MOJIEKYJISIPHO-UOHHOU (hopme.

2. OnpenenuThb, B KAKOM HMEHHO KOJIO€ COJEPKUTCS KK0€ U3 YKA3aHHBIX BEIECTB.

B uyerbipex kosbax 0€3 3TUKETOK COJEP)KaTCs pacTBOPHI CIEAYIOLUIMX BEHIECTB: COJITHON
KUCIIOTHI, XJopuaa 6apus, cyabdata kamus, ¢pocdara kanus. Vcrnonb3ys TOMOIHUTENBHO PACTBOP
AgNOQOg, onpenennTh, B KaKOi UMEHHO KOJIO€ COAEPKUTCS KaXJI0€e U3 YKa3aHHBIX BemecTB. OTBET
MNOJATBEPANTh YPABHEHUSMH PEaKIMil B MOJIEKYISIPHOM U MOJIEKYJISIpHO-UOHHOI (hopme.

3. OnpenenuTh COCTaB COAEPKUMOTO BTOPOM U TPEThei mpoOupok

B nath mpobupok, copepikaiux pacTBopbl xynopuaoB kanus, meau (1), 6apus, amoMuHus u
xenesa (I11), mo6asumm pactBop NaOH. Yka3arh, B Kaknx UMEHHO MTPOOUPKAX HAXOIUIIUCH JaHHBIC
COJIM, €CJIM B IEPBOM MPOOUPKE BBIMAN OCaI0K OEJIOro 11BETa, B YeTBEPTOM — royry0oro 1BeTa, B MATON
— Oyporo mBeTa, a BO BTOpPOM U TPeTher ocajaka He oOpa3oBaiock. [Ipyn momolnm Kakoro peareHTa
MOKHO OIpEAEIUTh COCTaB COJACPKHMOIO BTOPOH M TpeThel mpodupok? OTBET MOATBEPAUTH
YpaBHEHUSMHU COOTBETCTBYIOIINUX PEAKIM B MOJIEKYJISIPHON M MOJIEKYISIPHOMOHHOM (hopme.

4. Yka3aTh, B KAKOH UIMEHHO MPOOUPKE HAXOIUTCS KaXasi COJb



B msate mpoOupok, copeprkanux pactBopsl cyinbdaToB HaTtpus, mapradmna (1), memu (I1),
amromuaus ¥ xpoma (I11), mo6asmu pactBop NaOH. Yka3aTe, B Kakoit UMEHHO IPOOHPKE HAXOAUTCS
KaXKasi COJib, €CJIM B YETBEPTOM MPOOHPKE BBIMAN OCaJ0K TOIyOOro IBeTa, B TPEThEil — CUHEBATO-
CEporo IBeTa, B MEPBOM W MATON MpoOHMpKax — ONOro IBeTa, MPUYEM OCAJIO0K B MATON MpoOUpKe
pactBopuiics npu aobasnenun n3dbiTka NaOH, a Bo BTopoil mpobupke ocajika He 00pa30BajoCh.
OTBeT MOATBEPIUTH YPABHCHUSIMH COOTBETCTBYIOIIUX PEAKIUN B MOJCKYISIPHOU U MOJCKYJSPHO-
HOHHOU (opMe.

Pasznen 4. CTpoeHue u CBOMCTBA OPraHM4YeCKHUX BelIECTB

Temad.1. Knaccudukaius, CTpOCHHE 1 HOMEHKIIATypa OPTaHUYECKUX BEIIECTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP07, MP03, MP06, MP13, MP14, ITP02, ITP03, ITP04,
ITP11, ITP12

1.Kakue BemiecTBa Ha3bIBAIOTCSI OPTaHUUECKUMU?

2.Ha KOHKpeTHBIX IpUMepax MOSICHUTE, YTO TaKOe U3o0Mepusi?

3.Yem oTnmyaercs CTpYKTypHas U30MEpHsI OT IPOCTPAHCTBEHHOMN ?

4.Yro nonpasymenas A. M. ByTiiepoB 1oJ; XUMHUECKUM CTPOEHHEM BellecTBa?

5.Ha3zoBwute kucnoponocoaepxamme GyHKIHOHaIbHBIE rpynibl. [IpuBeauTe mpuMepsl
COEMHEHUH, coJlepKallluX ITH IPYIIIIbI.

6.IlpuBeaure npuMep az0TCOJAEpPIKAIIETO AlUKINYECKOro coeauHeHus. Hanumumrte ero
CTPYKTYpPHYIO (OpMYILy.

7.Hanumure CcTpyKTypHble (QOpPMYJbl COEIMHEHUMN, Ha3BaHUS KOTOPBIX: a) IpOIEH; 0)
HNEHTUH-1; B)2-METWINEHTAaH; I') IpOMaHalb; 1) IEHTUH-2; €) IPOIaHOoBas KUCIIOTa

Tema 4.2. CBoiicTBa OpraHUYECKUX COCAMHEHUI
[Tpoepsiembie pe3ynsTaThl 00yuenus- JIPOS, MP02, MP03, MP15, ITPO1, ITP06, ITP10, ITP11,
ITP12

1.PacudpyiiTe creayronryro 1nenovky npespamennii. HazoBure coequnenus A, b, B: stan
+ Clo>—A + Na—b+ Br,—B

2.Kaxkue COCAUHCHHUA MOT'YT OBITH MOJIYYCHBI KAaTaJIUTUYCCKHUM OKHUCICHUCM ME€TaHa B
pa3auuHbIX ycnoBusax?. Hanumure ypaBHEHHS COOTBETCTBYIOIINX PEAKIUil

3.Ilpemnoxute crocoO nmoaydeHus2-xjoprnponana u3 1-xmaopmpomnana. Hanummre ypaBHeHUs
COOTBETCTBYIOIIUX PEAKIIUH.

4.Tlpemtoxkute Crnocod OYKWCTKM 3TaHAa OT MpUMeced JTWwieHa. Hamwmurte ypaBHEHHS
COOTBETCTBYIOIIUX PEAKIIUH.

5.IIpennoxuTte CrmocoObl MOJNyUEHUs alleTH/IeHAa W3 HEOPTaHWYeCKUX BemlecTB. Hammmure
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

6.Ilpu B3aumonelictBuun OyrtaaueHa-1,3 ¢ OpoMOM BO3MOXKHO 00pa3OBaHHE pPA3HBIX
CO€IUHEHMH,

YTO 9TO 32 COCAMHEHUS?

7.Kakue apomaruueckue yrieBoAOPOIbl MOTYT 00pa3oBaThCs MPU ACTUAPOIMKIU3AINHN H-
oktaHa? Yrto 310 3a coequHeHus?

8.CocTaBbTe ypaBHEHHs peaklUy MOTyuyeHus: MeTrihopMuaTa —CI0KHOTO 3(upa MEeTaHOoIa
Y MYpPaBbHUHOM KUCJIOTHL. B Kakux yCIOBHSIX CIIEyET MPOBOJIUTH ATY PEAKIINIO?

Tema 4.3. Unentudukanusi opraHMyecKnx BelleCTB, UX 3HAYEHHE U NPUMEHEeHHe B
OBbITOBOH M MPOU3BOJCTBEHHOM 1eATEJHLHOCTH YeJI0BeKA.
[TpoBepsiembie pe3ynpTaThl 00yuenus- JIP03, MPO1, MP03, MP0O8, MP13, MP14, ITP01, ITP07,
ITP09, ITP11, ITP12



1.B HameM pacnopsiKeHUU UMEETCsI Ta30Basi TOPeJIKa U Habop peaKTHBOB: 1) BOJHBIN pacTBOP
NaOH; 2) paz6asnennas H2SOa4;3) Bonusii pactBop Na2CO3 ;4) Boanslii pactBop KMnO4 5)06pomuas
Boma; 6) BoxHbIH pacTBop CuSO4 ;7)aMMuayHbIi pacTBOp OKCHIA cepedpa; 8)Boja.

B naByx npoOupkax comepKarcs CIeAyIOUIie BEIecTBa:

1 BapuaHT: a) O€H30MHAsI KUCIIO0Ta; 0) aHWIUH

2 BapuaHT: a) III0K03a; 0)caxapo3sa;

3 BapHaHT: a) TIF0K03a; 0) TJIUIEPHUH.

4 BapHaHT: a) yKCYCHast KUCJIOTA; 0)3TUIIOBBINA CIIUPT.

5 BapuaHT: a) hopMalivH; 0) STHIOBBINA CITUPT

C mnomoupl0 MUHUMAJIBHOTO YHMCJIA peareHTOB (yKa3aHHBIX B Hadaje padOThl) ONpEAeIuTe
COJIEP’)KUMOE KaXKJ10¥ U3 npoOupok. Hanummre ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIHIA.

Pasnen. 5. KuHernmueckme W TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH MNPOTEKAHUS
XHMHYECKHX peakuuid.

Tema 5.1. CKOpoCTh XUMHUYECKHX peaKInidi. XMMUYECKOE PABHOBECHUE.

[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07,
MP15, ITP08, TTP09

1.Kakyto Benn4rHy Ha3bIBAIOT TEMIEPATYPHBIM KOA(PPUIIEHTOM?

2.Kakwue BeniecTBa Ha3bIBAIOTCS KaTtaauzaropamu?

3.Kax Ha3piBatoTCsi OMOJIOTHUYECKUE KAaTaIU3aTOPbl?

4. Bo CKOJBKO pa3 U3MEHUTCS CKOpOCTh peakiuu 2A + B—AB, eciau KOHIEHTpaluio
BellecTBa A yBEIMUYUTH B 2 pa3a, a KOHLUEHTpaLUIOo BellecTBa B ymeHbuTh B 2 paza?

5.IToueMy cKOpPOTOPTSIIUECS MPOAYKTHI XPAHST B XOJIOIUIbHUKE?

6.[loueMy Ha MyKOMOJIBHBIX 3aBOJaX HMHOI/IA IPOUCXOJSAT B3PbIBbI?

7.1loueMy >xuakuii OEH3UMH U ITAHOJ TOPAT CHOKOWHO, a Mapbl 3TUX BEUIECTB B CMECH C
BO3/[yXOM B3pbIBAIOTCS?

8.Kakue peakunu Ha3bIBalOTCS HEOOPATUMBIMU?

9. Uto Ha3bIBACTCSI XUMHUECKUM pPaBHOBECUEM?

10.B kakyi CTOPOHY CMECTHTCS XHMHUYECKOe paBHOBecue cuctembl AB— A+B, ecnu
NOBBICUTH Temreparypy Ha 30°C? TemmeparypHble K0d(h(HUIHEHTH IPAMO 1 0OpaTHON peaKIuii
COOTBETCTBEHHO PaBHbI 2 U 3.

11.B kakoM HampaBJIEHUU CMECTUTCA XUMHUeckoe paBHoBecue cucteMbl 2C0O + 2H2«—CHag+
COz2, ecnu KOHIIEHTPALMK BCEX BEIIECTB YMEHBIINUTD B 2 pa3a’?

Pa3nes 6. PacTtBopsl

Tema 6.1. IlonsiTue o pacTBopax
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, ITP10, ITP11

1.Kakoii pacTBOp Ha3bIBa€TCsl HACBIILIEHHBIM, HEHACBIILIEHHBIM ?

2.YT0 Ha3BIBAETCS PACTBOPUMOCTHIO BEIIECTBA?

3.YUt0 Ha3bIBaeTCsI MAaCCOBOM J10JIeM pacTBOPEHHOTO BelecTBa?

4. Kakas mocneioBaTeIbHOCTh MPUTOTOBJIEHUS pacTBOpa?

Pasznen 7. Xumusi B ObITY U IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0OBEKA

Tema 7.1. Xumus B ObITY U IPOU3BOACTBEHHOM JIEATEILHOCTH YEIOBEKA
[Tposepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP05, MPOS, MP17, MP18,
I1P02, ITPO6, ITP09, ITP11, TTIP12

1.Joxaxure, 4To 0€3 XUMUHN HEMBICIIUM COBPEMEHHBIH OBIT YelloBeKa.

2.Kaxyto posb urparot BuramMmusbl? Ka ux npuMensats? Kak coxpaHsATh BATAMHUHBI B IUILE?

3. Uro takoe CMC? Kakue mpemmyiecTBa W HEAOCTATKHM MMEIOT OHU IO CPAaBHEHHIO C

MbLIaMH?



4.Kakue 4YuCTAIME W MOIOIIME CPEACTBA Bl HCMOJb3yeTe B ObITy? KakoBBI OCHOBBI WX
Hanbosee 0€30MacHOr0 MPUMEHEHUs?

5.Pacckaxute 0 OBITOBBIX MECTHIMAAX, KOTOpbIE Bbl NMPUMEHSETE J0Ma, HA Jaye WIA Ha
npuycageOHoM yyactke. KakoBbI mpaBuiia ux 6€30MacHOro IpUMEHEHUs?

6. Xumus u KkpacoTa (pojb XUMUU B KOCMETHKE).

5.2 Tembl pedepatoB

. THIIBI XUMHUYECKOH CBI3U

. 3HAYEHHE PACTBOPOB B )KMU3HU U TEXHUKE

. YCcTpaHeHue )KeCTKOCTH BOJIbI HA TPOMBIIUICHHBIX MPEANPUATHIX

. Ucrionp30BaHre MUHEPATBHBIX KUCIIOT HA IPEANPUATHSX PA3TUIHOTO MPOPUIIS
. IloBapeHHas COJIb KAK XUMHUYECKOE ChIPhE

. buoTexHonorus v reHHas UHKEHEepUsi — TEXHOJIOTHHU

. CoBpeMeHHbIE METO/bI 00€33apaKUBAHUS BOJIbI

. 3amuTa 030HOBOTO PKPaH OT XUMHUUYECKOTO 3arpsi3HEHUS

03N Nk WN —

5.3 [Ipumepsbl TECTOBBIX 3aJaHU I

BxoaHoii KOHTPOJIb.

IIpumeuanue. [IpenonaBaTens onpeaenseT KOJIUYECTBO BOIPOCOB U3 MPEIOKEHHBIX.
Bapuant nepsBblit

1.OnekrponHas popmylia BHEITHETO YHEPTETUIECKOTO YPOBHS aTOMa KPEMHHS

1)3s23p?;  2)3s?3p*;  3)4s?4p?  4)4s?4pt,
2.Xumuueckasi cB3b B Mosiekysie NHs:

1)noHHas; 2)KoBajeHTHas MOJsIpHast; 3)MeTalanueckas;4)KoBaJleHTHAsl HeMOJIsIpHasl.
3.Haubouee sipko BeIpaKEHHBIE HEMETAJUINYECKUE CBOWCTBA MPOSIBIISET:

DSi; 2)C; 3)Sn; 4)Ge.
4.0xcuppl pocdopa (V) © HUHKA SBISIOTCS COOTBETCTBEHHO:

1)KUCIIOTHBIM U OCHOBHBIM; 2)OCHOBHBIM M KMCJIOTHBIM; 3)KHUCIIOTHBIM U aM(OTEPHBIM;

4)O0CHOBHBIM U OCHOBHBIM.
5.K peakuusm 3aMerieHust OTHOCUTCS PEaKILIUs:

1)2Na + Oz = 2Na202; 2)CaCOs = CaO + CO21; 3)NaOH + HCI = NaCI + H20; 4)Zn +
H2SO4 = ZnS04 + H2t
6.BemiecTBa, KOTOpBIE MPH TUCCOIUAIIN 00Pa3yIOT B KAYECTBE aHUOHOB TOJIBKO TUIAPOKCHI-HOHBI,
SBIISTFOTCSL:

l)kucnoramu; 2)cpeHUMU CONSIMU; 3)mienodamMu; 4)KUCIbIMU COJISIMU.
7.Cymma ko3 unreHToB nepes GopMyaaMHu HEAJIEKTPOIUTOB B YPAaBHEHUH PEaKIUH

Fe + 2HCI(p-p) =FeCl + H21 paBra: 1)2; 2)3; 3)4; 4)5.
8.CymMbI Beex KOA((QHUINEHTOB B MTOJHOM M COKpAIlEHHOM MOHHBIX YPAaBHEHUSX PEAKLUU MEXIY
pacTtBopamu cynb(dara HaTpHst U XJIOpHa Oapus paBHBIL:

DIlu3; 2)11us; 3)9u3; 4)9us.
9.CokpaleHHOE MOHHOE ypaBHeHMe peakmun Mg?* + 20H™ =Mg(OH)2] cootBeTcTBYeET
B3aUMO/ICHCTBHIO:

1)pacTBOpa conm MarHusi CO IIENIOYBIO;

2)HEepacTBOPUMOM COJIM MarHus o LIEIOYBIO;

3)pacTBOpa coJii MarHus ¢ HEPACTBOPUMBIM OCHOBAHHEM;

4)HepacTBOPUMOM COJIM MarHusi ¢ HEPACTBOPUMBIM OCHOBAHHEM.
10.Peakmust HOHHOTO OOMEHA MJIET /IO KOHIIA B Pe3y/IbTaTe BBIACIICHIS ra3a P B3aNMOICHCTBHH:

1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NOs)2; 3)Ca(HCOs)2 ¢ HCI; 4)Na2COs ¢ CaCl.
11.B cxeme npeBpaieHuit

1 2 3 4
No——NH3z—— NH4Cl—— NH3——N>



MOBBILICHHAs TEMITepaTypa HeoOXoIuMa JIsl IPOBECHUS PEeaKIIUiA:
11,2,3; 2)1,34; 3)124; 4)234.
12.KapOoHat - HOHBI MOKHO OOHAPYKUTh BOAHBIM PACTBOPOM:
l)xmopoBomopoaa;  2)xiopuaa HaTpus;  3)rHAPOKCHAA HATpus, 4)cynbdaTa aMMOHHUS.
13.C HanMeHblIel CKOPOCTHIO MMPU KOMHATHOM TeMIiepaType MpoTeKaeT peaKius
1)Fe u O2; 2)CaCOs u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSOas(p-p) u NaOH(p-p).
14 Xumuyeckoe paBHOBECUE B CUCTEME
FeO(t) +H2(r)«> Fe(t) + H20(r) — Q cMecuThbes B CTOPOHY NPOAYKTA PEAKIUU MPU:
1)roBBIILICHUH 1aBNIEHUS; 2)MOBBIIICHUN TEMIEPATyphl; 3)IOHMKEHUU JaBIICHUS;
4)ncriosnb30BaHUN KaTaau3aTopa.
15.Cynbdat Kanpliust OTHOCUTHCS K KJIACCY:
l)okcumoB; 2)ocHoBaHuUM; 3)coyield;  4)KHUCIOT.
16.Kak u3zmensieTcs paguyc aroma B psagy Li — Na —K?
1)He n3MeHsercsl; 2)cHaydaja yBEIMYMBAETCS, IOTOM YMEHBIIAETCS; 3)yMEHbILAETCS;
4)yBenUunBaCTCS.
17.Kaxkoii u3 METa/IOB HE pearnpyeT ¢ BOJHBIM pacTBOpoM cynbdara meau (1I):
1)xene3o; 2)cepebpo; 3)onoBo;  4)HATpHiA.
18.ITpu B3anMOIEHCTBHM C HEMETAJUIAMU METAaJUIbI MTPOSBIISIFOT CBOMCTBA!
1)oxkucnurenbHble; 2)KUCIOTHBIE;, 3)BOCCTAaHOBHUTENbHBIE; 4)OCHOBHBIE.
19.®opmymna BemecTBa, 0003HAYEHHOTO «X» B CXEME MPEBPALICHUN:
P —— X——H3PO4,
1)PH3;  2)CasPz; 3)P20s; 4)PCls.
20.Docdat KanbIys MOXKHO MOTYYUTh PeaKIiel HOHHOTo 0OMeHa IIPU B3aUMOICHCTBUU:
1)xanenus ¢ pocopHON KUCITOTOM; 2)oKcHaa Kablus ¢ okcuaoM gochopa(V);
3)cynbdara kanbius ¢ pochopHoit kucnotoii; 4)docdara HATPUS C XTOPUIOM KaJbIIHSL.
21.CeipbeM AJIs TOJTyYeHUST KHCIIOPO/1a B IPOMBIIIUICHHOCTH CITYXKUT:
1)6epronetoBa conb KCIO3; 2)nepmanranar kamus KMnOgs; 3)Bo3myx; 4)mepokcunu
Bogopoaa Ha20x.
22.0Onpenenure MaccoBYIO J0I0 xkene3a B okcuze xeneza(lll):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxriu B kuciopojie. Onpenenure oobem okcuia cepbi(1V), nu3mepeHHslit npu
HOPMAaJIbHBIX YCIIOBHSX, KOTOPBIA 00pa30BaJICs TIPU 3TOM:
D11,2n;  2)1,12n;  3)112m; 4)0,112m.
24.0OnpenenvTe MacCOBYIO JIOJIIO caxapa B pacTBOpe, MoJrydeHHOM pactBoperuemM 10r caxapa B 190r
sonel? 1)0,5;  2)0,1;  3)0,05; 4)2.

OTBeTbI
BxoaHo# KOHTPOJIb O XuMUH 1 Kypc
Bapuant nepsblii

Ne Borpoca 1 2 3 4 5 6 7 8 9 10 11 12
OtBer 1 2 2 3 4 3 1 1 1 3 2 1
Ne ponpoca | 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
OtBeT 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHnoii koHTposIb MO XuUMMHU 1 Kypc
Bapuanr BTOpoOi
1.9nexTponHas dopmyna atoma 1s22522p°®3s23p*. Xumuueckuii cuMBON U GOPMyIa BOIOPOIHOTO
COCIMHEHUS 3TOTO AJIEMEHTA:
1)C u CHy; 2)Si u SiHs; 3)O u H20;
4)S u HoS.
2.XuMudecKas CBSI3b B OKCUJIE TUTHS:



1)noHHas; 2)KkoBajieHTHAs MOJISIpHAS; 3 )MeTaunueckas; 4)KOBaJICHTHAsI HETOJIIPHAsI.
3.B manbIix mepuonax MepHOIMYECKON CHCTEMBI XMMHYECKHX 3JIE€MEHTOB C YBEIMUYCHHEM 3apsia
A71ep paanychbl aTOMOB:
1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOINYECKY;
3)ymeHbmaroTcs; 4)He U3MEHSIOTCA.
4.®DopMyIbl OCHOBHOTO U KUCIIOTHOTO OKCHIOB COOTBETCTBEHHO:
1)FeO u BeO; 2)CaO u CrOs; 3)P20s5 u CO2; 4)SOs3 u CaO.
5. Koo duuument nepen ¢hopmyaoii BOCCTAaHOBUTENS B YPAaBHEHUH PEAKIIUU TOPEHUS aTIOMUHHS B
KHCIIOpO/Ie:
11; 2)2; 3)3; 4)4.
6.BemecTBa, KOTOpBIE MPU AUCCOLUAIIMHN 00pa3yIOT TOJBKO KaTHOHBI METAJIa U TUAPOKCHI-UOHBI,
SIBIISTFOTCSL:
l)xkucnoramu; 2)comsimu;  3)menodamu;  4)aM(pOTEPHBIMU THAPOKCHIAMHU.
7.Jlamnouka mnpubopa IS WCHBITAHUS BEIIECTB Ha AJIEKTPOINPOBOJHOCTh 3arOpPUTHCA TIPU
MOTPYKEHHUH 3JEKTPOIOB B:
1)conanyto kucnoTy; 2)xiaopua kanus (kpuct.); 3)okcun xenesa(lll); 4)nuctuminpoBannyro
BOJLY.
8.CymMbI Bcex KOX((PHUIMEHTOB B IMOJHOM M COKPAIIEHHOM MOHHOM YPAaBHEHUSX PEaKLIUH MEXIy
pacTBopami cynbdaTa IMHKA U HUTpaTa Oapusi paBHbIL:
19u4; 2)10u3; 3)12u4; 4)12u3.
9.CokpamenHoe wHOHHOe ypaBHeHHme peakmuu: Ca?® + SO0s2 = CaSOs4 COOTBETCTBYET
B3aMMO/ICHCTBUIO B PACTBOpPE:
1)CaCl> ¢ BaSOs; 2)CaClz ¢ Na2SOs; 3)Ca ¢ NaxS04; 4)CaCOs ¢ H2SOq.
10.0Ocanox obpasyercs mpu B3auMOJICHCTBAN pacTBOPOB xyiopuaa sxeneza(ll) u:
l)runpokcuaa Hatpus; 2)cynbdara HaTpusi; 3)constHOU KucnoTel; 4)aurpata meau(ll).
11.TIpu xomMHaTHOM TemnepaType OyayT B3aUMO/IEHCTBOBATh:
1)N2 u H2; 2)N2 u Oz; 3)Zn u H20; 4)Na u H>O.
12.CocraB comn(NH4)2SOs4 MOKHO YCTaHOBHTH, HCIOJB3YS JIBA PACTBOPA, COACPIKAIIHE
wonsl: 1)OH u Ba?*; 2)OH u H*; 3)Cl- u Cu?*; 4)COs%> u Ba?*.
13.C nauboupmielr CKOPOCTBHIO TP KOMHATHON TEMIIEpaType MPOTEKAET PEAKIIH MEXTY:
DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14 Xumuueckoe paBHoBecue B cucteme: COz(r) +C(t) «>2CO(r)— 173 x/x CMeIlIaeTcs B
CTOPOHY IIPOJIYKTA PEaKIHH MPH:
1)NOBBIIIEHUN JABICHMS; 2)MOBBIIIEHUM TEMIIEPaTyphl;  3)IOHM)KEHUH TEMIIepaTyphl;
4)1cronb30BaHUM KaTalu3aTopa.
15.I'uapokcua KaiablMs OTHOCUTBCS K KJIaccy:
l)okcunoB; 2)ocHoBaHuWil;  3)coneil;  4)KHUCIOT.
16.Kak u3MEHSIOTCS KUCIIOTHBIE CBOMCTBA BBHICIIMX OKCHJIOB ClieBa Hanpaso B psay Al-Si-P?
1)He u3MeHsI0TCs; 2)cHavaia YBEIUYUBAIOTCS, IIOTOM YMEHBIIAIOTCS; 3)yMEHbIIAIOTCS;
4)yBenu4MBaIOTCS.
17.Kakoif U3 MeTaJIOB HE pearupyeT ¢ BOJHBIM pacTBOpoM cyibgpara meau (I1):
l)xene3o; 2)30m0t0;  3)omoBo;  4)HATpHIA.
18.ITpu B3aMMOIEHCTBHH C METAJIJIAMH HEMETAJLTBI TPOSIBIISIFOT CBOMCTBA!
1)okucnutensHbIe; 2)KUCIOTHBIC; 3)BOCCTAHOBUTEIbHBIC; 4)OCHOBHBIE.
19.®opmyna BemecTBa, 0003HAYEHHOTO «X» B CXEMe MPEBPALICHHNA:
+H> + HCI
FeO —— X———FeCly:
1)Fe203;  2)FeClz;  3)Fe;  4)Fe(OH)..
20.'mppokcn nMHKa 00pa3zyeTcst Ipy B3auMOJICHCTBHU:
l)okcua nMHKA ¢ BOJOW; 2)OKCcHJa IUHKA C THAPOKCUIOM HaTpus; 3)XJIOpHAa LIMHKA C
ruapokcuaoM meau(ll); 4)xnopuna nuHKa(p-p) ¢ THAPOKCUIOM HATPUSI(P-P).



21.B npOMBIIUIEHHOCTH CEPHYIO KUCIIOTY MOTY4YaloT MOTIOUICHUEM:
1)SO3 Bogoii; 2)SO3 pactBopoMm cepHoii kuciotbl; 3)SO2 Bomoit; 4)SO2 pacTBOpom
CEpPHOM KHUCJIOTBHI.
22.0Onpenenure MaccoByIo 10ito Mean B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca ra3000pa3HOTO BOJOPO/A, KOTOPHII BBIICIUTCS MPU PACTBOPEHUU 4,5 T aJIOMHHUS B
COJISIHOM KHCIIOTE€ COCTaBUT:
1)0,2r;  2)0,3r;  3)0,4r;  4)0,5r.
24.0mpeenniTe MacCOBYIO JIOJIIO COJIM B pacTBOpE, MoJiydeHHOM pactBopeHueM 20r coiu B 140r
BOJBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTBeTHI
BxoaHoii koHTpPOJb 1O XuMuM 1 Kypc
Bapuanr BTOpoi

No Bompoca| 1 2 3 4 5 6 7 8 9 10 11 | 12

OtBer 4 1 3 4 4 3 1 2 2 1 4 1

Ne Borpoca | 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24

OTtBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3apanus NMpaKkTHYeCKUX padoT

Pa3nes 1. OcHOBBI CTpOEHUsI BelecTBa

IIpakTnueckass padora Nel. «CocraBieHne XMMUYECKUX (OPMYJ JBYXaTOMHBIX COEIUHEHUN
(oxcumoB, Cynb(PHUIOB, THAPUAOB U T.I.) U JPYrUX HEOPTaHUYECKHX COCAMHEHUH OTICIbHBIX
KJIACCOB C HCIIOJIb30BAHME XMMMUYECKOM CHMBOJIMKM M Ha3BaHUN COEAMHEHUN 10 TPUBHAIBHOU
HOMEHKJIaType U MexxayHapoHoit [UPAC.

Hesn: CoBeplIeHCTBOBAaHUE YMEHHMH COCTABIATH (POpMYJIbl OMHAPHBIX COETUHEHUH, HAa3bIBATh HX,
3aKpEMUTh HOHATHS «CTEIIEHb OKUCIIEHUSY, «OMHAPHbIE COCTUHEHUSY;

3aganue 1.

Bapmuanr 1 Bapuanr 2

1. Ompenenute CTENeHN OKUCICHHS aTOMOB 1. Onpenenure CTENEHH OKUCICHHS aTOMOB
JJICMEHTOB B COSAMHECHHUSIX, (DOPMYJIIBI KOTOPBIX | XHMHUYECKUX JIEMCHTOB B COCTMHEHUSX,
SiO2, Naz0, K-S, LiBr. IlpuBenute Ha3BaHUS dbopmynsl kotopeix H20, AlCl3, N2Os, NasP.
Ka)KJIOTO U3 BEIECTB.

2. Kakas u3 cnenyromux Gopmyi 2. Boibepute ¢popmyny okcuna maprasua (IV):
cooTBeTcTBYeT okcuay azora (I1): MnO, Mn207, MnF4, MnOs,.

NO, N20s, NO2, N2O?

3. Hanumure ¢hopMyIibl BemIecTB: 3. Hanmmure Gpopmysbl BEMIECTB: a) OKCHAA

a) okcuaa cepsl (IV) 6) okcuna cepsr (V). menw (10); 6) oxenna Katpus.

3ananmue 2. CoctaButh HOpMyiTy OWHAPHOTO COCTUHECHUS ATFOMUHUS C YTIIEPOIOM.
3ananue 3. Hazats BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenenb okucienus xjopa B coequHernn Clo0.

BriBoa o padore.



IpakTnyeckoe 3ansiTHeNe2.XapaKTEPUCTUKA JIEMEHTA MO €ro MOJIOKEHHUID B MEPUOANYECKOU
cucteme JI.11. MenaeneeBa

Henb: XapaxkTepu3oBaTh XHMHUYECKUE DJJIEMEHTHI B COOTBETCTBUM C UX IIOJIOXKEHHEM B
NIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB [[.1. Menaeneesa 1o niany.

Ili1an XapaKTepUCTHKHU dJIeMeHTa

1) Ha3Banue 3jeMeHTa,

2) X¥MHUYEeCKHI CHMBOJT,

3) IMopsakoBeIii HOMED;

4) AtomHas Macca;

5) Homep nepuosa;

6) Homep rpymiibl, BU MOATPYIIIIBL;

7) Bapsin simpa aToMma;

8) Uwrcio npOTOHOB U HEUTPOHOB;

9) OO61ee YMCITO AIIEKTPOHOB,

10) DnekTpoHHast hopmyIa;

11) Metasn uau HeMeTallT;

12) Beiciimii OKCHI, €r0 XapaKTep;

13) BomopoHoe coeuHeHUE (€CIU €CTh);
14) Tuapokcu, ero Ha3BaHKUE U XapaKTep;
15) VBenuuenue paauyca aroma (B iepuoje u A-rpymre)

BapuanTl. Jlath XapakTepUCTHKY 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 13,21
BapuanT 2. /laTb XapakTepuUCTHKY 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 15,23

Bapuanr 3. /laTh XapakTepuCTUKY 2JIEMEHTOB C OPSAIKOBBIMU HOMepaMul7, 25

Paznen 2. XumMmuyeckue peakumu

IIpakTuyeckoe 3ansaTHe Ne 3«TUIbI XUMUYECKUX PEAKIIUI.

Heas: KrnaccuduuupoBaTh peakuuu MO CIAEAYIOIIMM IMpU3HAKaM: YHCIY M COCTaBY HCXOJHBIX
BEIIECTB M NPOAYKTOB pEaKLMU, U3MEHEHHUIO CTENEHEHl OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB,
00paTUMOCTH TPOLECcCa, YUACTHIO KaTallu3aTopa, TEIIoBOMY dPQPEeKTy

Bapuanr 1.

1) H2 + N2 <==>NH3 +Q

2) Al + Fe203 —> AI203 + Fe + Q

3) CaCO3 ->Ca0 +C0O2-Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q

Bapuant?2.

1)KCIO3 —>KCI + 02 - Q;

2) N2 + 02 «<NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuant 3.

1) FeCI3 + AgNO3—> AgClI + Fe(NO3)3;

2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2 +02 —>S03+Q

IIpakTuyeckoe 3ansaTue Ned. «PacuéTel 10 ypaBHEHUSIM XUMHUYECKHUX PEAKLIUN C UCIIOJIB30BAHUEM
Macchl, 00bEMa (HOpMasbHBIE YCIOBHS) Ta30B, KOJTUYECTBA BELIECTBAY.


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

Heﬂb: (O3HaKOMHUTHCS C OCHOBHBIMH 3aKOHAMHU XMMHH U HAYUYUTHCA C X IIOMOUIIBIO pE€HIATh
OJIEMCHTAPHBIC PACUCTHBIC 3a1a4n.

O0OopynoBaHme: KaJbKYJISATOPBI; IEPUOJUUECKAs CUCTEMA XUMUYECKUX neMeHToB J[. 1.
Menneneesa, Tabnuna « OCHOBHbIE XUMUYECKHE (OPMYIIBI»;

Bapuanr 1.

1.ITonb3ysAch 3HAUYEHUSMU aTOMHBIX BECOB 3JeMEHTOB U3 [lepuonnyeckoil TaOnuIbl, paccuuTanTe
MOJIIpHYI0 Maccy (T/Moub) uist cneayronux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Cxoibko
MOJIEKYJI COIEPKUTCA B 1 MOJIe KaXKJIOTO U3 3TUX BEIIEeCTB?

2. CKoJbKO MOJIeH KuciIopojia coaepxutcs B 128 r kucinopoaa?

3. Ilpu rpo3oBBIX paspsgax B armocdepe mpoucxomut ciemayromas peakmus: N2 + 02 = NO2.
VYpasusiite peaknuto. CKOIBKO MOJICH KHCIOPO1a MOTPeOyEeTCs sl MOJIHOTO TpeBpamieHus 1 Mos
azora B NO2? Ckousbko 3T0 OyzeT rpaMMoB kuciopoa? Ckonbko rpammoB NO2 obpasyercs?
Bapuanr 2.

1. B crakan Hanunu 180 r Boabl. CKOJIBKO MOJIEKYJ BObI B cTakaHe? CkoJibko 310 Mojieid H20?

2. Beruncnute Maccy BEIIECTBA, COOTBETCTBYIOILYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxupckuii camoneT mepen Hadanom peiica morpy3win 200 kr mpoAykToB (Macca 0e3
ynakoBku). Kak u3MeHumnach Macca aBuaiaiiHepa IIOCJI€ TOro, Kak B IOJETE Iaccaxkupam
IPEIOKUIN 00€]] ¥ BCE MPOIYKThI ObUIH ChEICHbI?

Bapuanr 3.

1. KpacHbiii mopomok meau (6,4 T) cMeImIaayd C JKEIThIM MOPOIIKOM cepbl (3,2 T) U Harpenm.
[Tomyuwnnu 4epHbIN MOPOIIOK, HE COAEPKAIINNA KPACHBIX KPYITMHOK MEJIU U JKEIITOTO IMOPOIIIKA CEPHI.
KakoBa Macca noigyueHHOro 4yepHoro nopoika? Hanumure ypaBHEHHE peakiuu

2. Kakoii 00eM 1npu HOpMaIIbHBIX YCIOBHSX (H.y.) 3aHUMAIOT 56 T ra3000pa3Horo azora’?

3. Ilpu rpo3oBbIX paspsaax B aTMochepe MpoucXouT cienyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOJIBKO MOJIEH KUCIOPOAa MOTPEOyeTCs sl TOJIHOTO MpeBpanieHus 1 Moss
azota B NO2? Ckonbko 310 Oyner rpammoB kuciopoga? Ckonbko rpammoB NO2 obpazyercs?

IIpakTuyeckoe 3ansaTHeN? S.

Henmu. Ha mnpakTtuke yOeauTbcs B CYIIECTBOBAaHWU THJPOIU3a; COBEPIICHCTBOBATH YMEHUS
HAOMO/IaTh XMMHYECKHUE SIBICHUS, OOBSICHATH HAOMIOJacMble SBICHUS W PE3YyIbTAaThl OIMBITOB;
peliaTh KaueCTBEHHBIC 3a[aud; COCTABIATh YPaBHEHUS XUMHUYECKHX peakluid MOHHOTO oOMeHa C
y4acTHEM HeOpraHMYECKUX BELIECTB.

Bonpocs! 1151 10NycKa K J1abopaTopHOii padoTe

1. ChopmynupyiTe 11e1b TUTAHUPYEMOTO IKCIIEPUMEHTA;

2. O0bsicHHUTE, KaKOW TPOIECC HAa3bIBAIOT THAPOIU30M, KaKOil OH ObIBaeT?;

3.KakoBa posb ruaponamn3a B npupoje?

4. OObsAcHHUTE, Kakue CYLIECTBYIOT CIIOCOOBI J10Ka3aTeIbCTBA CYLIECTBOBAHHS T'MIPOIHM3a
HEOPTraHMYECKUX U OPTaHMYECKUX BEIICCTB;

5. O0bscHUTE, KaK COCTABIISIETCS ypaBHEHUE TUIPOIIH3A;

6. O0bsacHuTe, uyTo Takoe pH? Kak 3aBUCHT HaHHBIN MOKa3aTeNb OT KUCIOTHOCTH HJIM OCHOBHOCTH
Cpelbl pacTBOpa;

7.00BsCHUTE XO/1 BBITIOJIHEHUS SKCIIEPUMEHTA 0 PEIICHUIO KaYeCTBEHHBIX 3a/1a4;

8. IlepeuncnuTe OCHOBHBIE AaCHEKThl COOJIOJCHHMS TEXHUKM O€30MacHOCTH IpH pabore C

arp€CCUBHBIMU pCarcHTaMu (FI/I,Z[I)OI(CI/I,Z[ HanI/ISI).

Oo6opynoBanue u nmocyaa PeakTuBbI
1. CrexistHHBIE TPOOUPKHU 1. PactBop NaOH
2. tatus 11 npoOupok 2. PactBop Na2S0O4

3. PactBop AICI3

4. PactBop Na2CO3




5. PactBop Cu(OH)2

6. KucinorHo-oCHOBHBIN HHIUKATOP

AJITOPUTM NpoBeaeHus onbiTa Ne 1

Bonpocsl u 3a1aHus

3amganue Ne 1. B Tpex mpoOupkax moa
HOMEpPaMU HaXOJSTCs paCTBOPBI TPEX
coJIeil: XJIopuaa aJlOMUHUS, Cylb(aTa
HaTpusi, KapOoHaTa HaTpus. He monb3ysch
NPYTUMHU PEakTUBAMU, OMPEICIIUTE COCTAB
KaXX/101 IPOOHPKH.

1. laTh 0OBsCHEHHE MMPOBEIACHHBIM
omnbiTaM. 2. COCTaBUTh ypaBHEHUS
peaKIuii, MPOTEKAIIINX B MPOOUPKE B
MOJICKYJIIPHOM U MOHHOM BHJIaX.

AJITOPUTM NpoBeeHusl onbiTa Ne 2

Bonpocsl u 3a1aHus

3aganue Ne 2. Uto mpousonier, eciu
OXJIQJUTh PACTBOP KapOOHATA HATPUS UITH
n00aBUTH K HeMY Tuapokcua Hatpus? 1.1.
Hanuts B npoOupky 1-2 mu1 pactBopa
kapOoHata Hatpus. 1.2. OnycTuth
[MPOOUPKY B CTaKaH C OYCHD XOJIOHON
Boaoi wiu cHerom. 1.3. IIpoBeputs cpeny
pacTBOpa MpHU MOMOIIU KHUCIOTHO-
OCHOBHOT0 MHAMKaTopa. 1.4. Jlo6aBUTH K
pacTBOpy KapOoHaTa HATPUS TUIPOKCH]T
HaTpHSI.

1.Kakoit unukaTop Jydille HCI0JIb30BaTh
TS OTIPEICIICHHSI Cpe/bl pacTBOpa? 2.
CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
XUMUYECKUX PEaKIUi, B MOJICKYJIIPHOM U
MOHHOM BUAX.

AJITOPUTM NpoBegeHus onbiTa Ne 3

BOI[pOCbI H 3a1aHusA

3ananue Ne 3. [IpoGiemusiii onbIT. 1.1. B
OJIHY MPOOUPKY C pacTBOPOM cylib(haTa
mMeau (1) mpunutk pacTBOp rUApPOKCHIA
HaTpus. 1.2. Bo BTOpyIo mpobupKy ¢
pactBopoM cynbdara meau (II) mpunuth
pacTBOp KapOoHara Hatpus. 1.3. CpaBHUTH
[BET 00pa3yoIuxcs 0cagkoB. 1.4.
OOpatuTh BHUMaHUE Ha BbIJE/ICHHUE r'a3a B
oJHOH 13 npobupok. 1.5. OnpenenuTs,
OTKYJIa MOXET BBLAENATHCA ATOT ra3? 1.6.
[IpoBepuTh KaUEeCTBEHHBIH COCTaB rasa
ropsieit TyduHkon. 1.7. OObSICHUTH
[TPOUCXOJALIEE SBIICHUE.

1. CocTaBUTh COOTBETCTBYIOLIUE
YpaBHEHMsI XMMUYECKHX peakiuii, B
MOJIEKYJIIPHOM X MOHHOM BUAX.

AJITOPUTM NPOBeeHNs onbiTa Ne 4

Bonpocsl 1 3aganus

3ananue Ne 4. [Tpobnemnsiit onbiT. 1.1. K
pacTBOPY XJIOpHJIa ATFOMUHHUS IPUIIUTH
pacTBOp KapOoHATa HATPHS.

1. OOBSICHUTH IPOUCXOJIAIIICE SIBIICHUE. 2.
CoCTaBUTH COOTBETCTBYIOIIUE YPABHCHHS
XUMHYCCKHUX PEAKIIHA, B MOJICKYJIIPHOM U
MOHHOM BUaX. 3. OTBETUTH HAa BOMPOCHI.
J[1s1 yero B MEAUIIMHCKOW MPAKTUKE
HCIIONIB3YIOT PACTBOP MUTHEBOM COJBI JUIS
MTOJIOCKAHUS TIPHA BOCTIAJTNTEIIBHBIX




3aboneBanusx ropna? Kakosa poib
ruaposiniza B npupoje? [louemy pactBop
MbLIa IEHUTCS B BOAE?

BriBoabl.

1.Ilpoananu3upyiiTe COOTBETCTBUE MOJTYYECHHBIX PE3YJIHTATOB TUIIAM TUpoau3a. Caenanre
COOTBETCTBYIOIINE BHIBOJIBI.

2.ChopMynupyiTe BBIBOJBI O 3aBUCUMOCTH TUIIA TUAPOJIN3A U KUCIOTHOCTH CPEIbI paCTBOPA.

Pa3nen 3.CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelIeCTB

IIpakTuyeckoe 3ansaTue Ne6 Knaccudukaius, HOMCHKIATypa U XUMUYECKHE (HOPMYJIbI
HEOPTraHUYECKHUX BEILIECTBY

YueOHas 1eJib: 3aKpENUTh 3HAHUS, YMEHUS, HaBBIKU 0 KJIaccu(PUKAIN, HOMEHKIIATYPE , COCTaBY
HEOPTraHUYECKUX BEIIECTB.

AKTyanu3anus 3HaHHi:

OpOHTANBHBIN OIIPOC.

1.Uto Ttakoe oxcuapi? Kakwme ObiBatoT okcuabl? IloueMy HecosieoOpa3yronue OKCHIbI Tak
Ha3bIBAOTCs?

2.Yt1o Takoe kucnoThl? Kakue kuciaotsl Bel 3Haere? UTo Takoe TpEXOCHOBHAsI KUCIOTA?

3.Yro takoe ocHoBaHusA? YTto Takoe ménouun?

4. Yrto Takoe conu? [IpuBenure npumepsl coei.

5.1Ipo6JiemHblIii Bonipoc. [louemMy U KUCIOTHI U OCHOBaHUSI O0bEIUHSAIOTCS B IPYIILY THAPOKCUIBI?
Yro y HUX 00IIEro u 4eM OHU OTJINYArOTCS?

BoinosiHeHue 3a1aHNnii 10 BApHaHTaM

BapuanT Ne 1

1. Haszosure coemuuenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNO3, CaO, KCI.

2. U3 3ananus Ne 1 Beinummte Gpopmysbl OKCHIOB.

3. CocraBbTe hopMyITBI BCEX BO3MOKHBIX OKCHJIOB JUIs cienyrommx iemMenToB: Ca, S, O, Mg.

4. CocraBbTe (hopMyIbl creAylmux coenuHennit: okcun azota (I), rumpoxcun Hatpus, cyibgar
Oapwst, OKCH]T MarHus, XJIOPU/I ATFOMUHUSI.

Bapuant Ne 2

1. Hasosute coemumuenus: BaCly, H2SiOs, H3POs, BaO, H2SOs, AICl3, Ba(OH),
KNO3, CaCOs, Fe(OH)2, Na2O, P2Os

2. U3 3ananus Ne 1 Beimummte Gpopmysasl comeil.

3. CoctaBbTe QOpMYIBI BCEX BO3MOXKHBIX OKCHIOB AJis cienyromux snemeHToB: C, Al N, Fe.

4. CoctaBbTe (HOPMYIBI CICAYIONINX COEAUHEHUMN: (HTOPOBOJOPOIHAS KUCIIOTA, TUAPOKCHI Oapwus,
HUTpaT Meau, okcua xenesa (I11), okena kpemuus,

Bapuant Ne 3

1. HasoBure coemunenus: Ba(NOz),, MgO, CO;, NaOH, HNO., 2ZnO, NacCl,
SO3 H2S04 BaSO4, LiOH, HCI,

2. 13 3apanus Ne 1 Bemmummte GopMyInbl KUCIOT.

3. CocrtaBbTe (OpMYITBI BCEX BO3MOXKHBIX OKCHJIOB JyTs ciieayronux snemenToB: K, Cl, Mg, Ba.

4. CocraBbTe (QOPMYIBI CIEAYIOMUX COCIUHEHHH: THUIPOKCHUI IIMHKA, OKCHJ aJIFOMHHHS,
CEPOBOJIOPOIHAS KHCIIOTA, OKCHI BOJIOPOJIA, HUTPAT MEIH.

Bapuant Ne 4

1. Hazoeure coemunenus: KO, P203 MgClz, H2SOs | H3POs4 :Na,COs, Fe(OH)3ZnO,
H2SO4, FeCls, Ca(OH)2, NaNO3
2. 13 3aganus Ne 1 Bemmuimmte GopMysibl OCHOBAHUH.



3. CocrtaBbTe GOpMYITBI BCEX BO3MOXKHBIX OKCHJIOB JUIsI CIICTYIOIIMX d7eMeHToB: Si, Al, N, Li
4. CoctaBbTe (HOpMYNBI CIEAYIOUUX COCTUHEHUI: THAPOKCUA aIOMHUHHUS, okcua yriepona (IV),
KapOOHAT KalbLIMsL, OKCUJ HATPHs, XJIOPOBOJAOPOIHAS KUCIOTA

IIpakTuyeckoe 3anaTueNe7 «CBoHCTBa, COCTaB, IOJYYeHHE M O€30MacHOE HCIIOJIb30BAHKE
BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM S TEIIbHOCTH YEJIOBEKaY.

IIpakTnyeckas padora NeS. UnenTnpurkanus HeOpraHM4ecKHX BellecTB

Hean: C nOMOIIBIO KAYECTBEHHBIX PEAKIMI HAa MOHBI PACIIO3HATh IPEII0KEHHBIE HEOPTaHUYECKHE
BEILECTBA.

PeaktuBbl: pactBopbl: xiopua xenesa (I111), xnopuna ammonus, cyiabdaTta HATpUS, XJIOPHU HATPUS,
TUAPOKCHUJI HATpPHsI, XJtopua 6apusi, HuTpar cepedpa, 10%—usriii pactBop pomanuaa xkamus KSCN
OmnbiT 1: Vcnone3ys BbIJaHHBIE PEAKTUBBL, IPOBEIUTE XapAKTEPHbIE PEAKLIUH HA MOHBI U IOKAKUTE
KaueCTBEHHBIN cocTaB xJyiopuaa xkenesa (I11).

AJITOPUTM BBIIIOJTHEHUS] JAHHOT'O OIIBbITA

JUis BBINOJHEHHUs [AHHOTO ONBITa COJACPKHMOE MHPOOMPKH pas3jenuTe Ha JBe npoObl. s
orpezeneHus KaTuOHOB kene3a Fe+3 mpuneiite B onny npobupky pomanun kamus KSCN. Uro
Habmomaetre? s onpenencHus annoHoB xjopa Cl - mpuielite B Ipyryro mMpoOUPKY HUTPAT cepedpa
AgNO3. Uto nabnrogaere? Pe3ynbrarThl onbiTa 3aHECUTE B TAOJIUIlY. Y paBHEHUSI PEAKIIHI 3alUIINTE
B MOJICKYJISIPHOM, TIOJIHOM MOHHOW M COKPAIICHHOM HOHHOH (hopMax.

OmnbIT 2. B Tpex nponymepoBaHHBIX podupkax (1, 2, 3) naHsl BelIecTBa: XJI0PHI AMMOHUS, XJIOPUT
HaTpus, cynbdar Harpus. C TOMOIIBIO0 KAaUECTBEHHBIX PEAKIM Ha MOHBI paclio3HaiiTe, B KaKOH u3
POOUPOK HAXOMSATCS TaHHBIE BELIECTBA.

AJITOPUTM BBINOJHEHHUS JAHHOTO ONbITA:

J171s BBIMOTHEHMSI JAHHOTO OMBITA COAEPKUMOE KaXKA0H MPOHYMEPOBAHHOM MPOOUPKH pa3AeIuTh Ha
Tpu 1poObl. [Inist onpenenenus xaopujia aMMOHHUSL HEOOXOIMMO ITPOBECTU KAUECTBEHHYIO PEaKIIHIO
HAa MOH aMMOHHUA - B TPU NPOOBI MPUINTH PACTBOP TUAPOKCUIA HATPHsl, HArPeTh B IJIAMEHU
cuproBku. Yro Habmomaere? [lmst ompenencHusl cynbdara HaTpus HEOOXOIMMO IPOBECTH
KaueCTBEHHYIO PEaKIMI0 Ha Cylb(aT-uoH - B JBE MPOOBI MPWIUTH pacTBop xjopuaa Oapus. Yrto
HabOmoaete? Jljig NOATBEPAKACHUS, UTO B TPETHEHN POOMPKE HAXOAUTCS XIJIOPU HATPUs, IPOBEANUTE
Ka4eCTBEHHYIO pEaKIUI0 Ha XJIOPUA-UOH — 100aBbTE PacTBOp HUTpaTa cepedpa. Uto Habmonaere?
PesynbTath! onbiTa 3aHecuTe B TaOIUIy. Y paBHEHUS peaKIMN 3alUILINTE B MOJIEKYJISIPHON, TOJTHOM
MOHHOM M COKpAIIEeHHON HOHHOU (hopMax.

BriBoj k padore:

Pa3nen 4. CTpoeHue u cBOICTBA OPraHMYecKHX BeleCTB

IIpakTuueckoe 3ansitue Ne9. I[lpaktuyeckoe 3ansitue Ne9. «Xumuueckoe cTpoeHUE Kak MOPSA0K
COEJIMHEHUS] aTOMOB B MOJIEKYJI€ COIJIACHO MX BaJICHTHOCTH (M30MEpbI, TOMOJIOTH), HOMEHKJIaTypa
OpraHMYECKUX COEJUHEHMH OTAEIbHBIX KJIacCOB,  COCTaBJICHHE IIOJHBIX U COKPAIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTraHUYECKHUX BEILECTB OT/ENbHBIX KIaCCOB.

Heab: 3akpenuTh yMEHHMsI HAa COCTABJIEHHME IIOJHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (QOpMys
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, IIOHATUS U30MEPBI, TOMOJIOTH, Ha3bIBaTh BELIECTBA 110
HomeHknatypelUPAC.

BapuanTt nepBblii. 113 npeanoxkeHHOTo NepeuHs BHIOEPHUTE JBa BEIIECTBA, KOTOpPBIE SBISIOTCS
u3omepamu: 1) 3-meTunrekceH-1; 2) rekcen-2; 3) MeTHIIIMKIIOTeKCcaH; 4) Tekcaauen-1,5; 5) rexcas;
6) METUIIOCH30J1.

BapuanTt BTOpoOii. 13 npennoxxeHHOro mnepevHs BhIOEpUTE JBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
IPUCYTCTBYET JIBOMHAs CBS3b MEX]y aTOMaMM YIJepoJa M Kuciopoja:l) MeraHoid; 2) yKcycHas
kucioTa; 3) penomn; 4) rmiepuH; 5) aneTox;

Bapuant Tpermii. 3 npeiokeHHOro TepeuHsi BhIOEpUTE JBa BEIIECTBA, KOTOPBIE SBIAIOTCS
romosioramu nientana: 1) CsHg; 2) CsHio; 3) CaHg; 4) C4Hao; 5) CeHe.


http://www.pandia.ru/text/category/ammonij/

BoiBoa mo padore.

IpakTnyeckoe 3ansaTHeNel(0«CBolicTBa OpPraHMYECKUX COCIUHEHUN OTACIBHBIX KJIACCOB,
COCTaBJICHUE YPAaBHEHUN XMMHUYECKUX PEaKLUi C y4aCTHUEM OpPraHMYECKUX BEIIECTB HA OCHOBAaHUU
UX COCTaBa U CTPOCHUSY.

Ienab: 3aKkpenuTh CBOMCTBA OPraHMUYECKHUX BEIIECTB HA OCHOBAHUHU MX COCTAaBA U CTPOECHMSL.
Bapuant nepsBblii. 13 mpenioXeHHOro mepedHs BEIIeCTB BHIOEPUTE BCe CBOMCTBA, KOTOPHIE
XapakTepHBI Kak s (eHoma, Tak U Ui YKCYCHOM KucnoThl: 1) ObeciBeunBaeT OpPOMHYIO BOIY;
2) BzaumopeiictByeT co menodamu; 3) BzammonelictByer ¢ kamwem; 4) Berymaer B peakiuio
stepudukanmm; 5) OKUCIACTCS TIEPMAHTAHATOM KaJIHSL.

Bapuant BrTopoii. 3 mnpemiokeHHOro IepedHs BbhIOEpUTE BCE BEIIECTBA, C KaXKIbIM U3
KOTOpBIX B3auMozelcTByer neHtad: 1) xmop (cser); 2) KMnOgs (p-p); 3) OpomHas Bona;
4) KOH (p-p); 5) xucnopon (t).

Bapuant Ttpetnii. W3 npemsio)KeHHOro mepedHs BbIOEpUTE BCE BEIIECTBA, KaXA0E U3
KOTOPBIX B3aMMOJICHCTBYeT C YyKcycHoH kucinoror: 1) NaOH (p-p); 2) NaCOs (p-p);
3) CeHs; 4) CH30H; 5) Cu(OH):2.

BoiBoa mo padore.

IIpakTuyeckoe 3ansatue Nell. «CocraBieHrue cxeM peakIui(B TOM YHCIIE MO TPEAI0KCHHBIM
[EMOYKaM MPEBPAIICHHH ), XapaKTEPU3YIOUIUX XUMUUECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUI
OTIICIBHBIX KJIACCOB, CIIOCOOBI HMX IIOJIYYCHHUS W Ha3BaHWE OPraHUYECKHX COCJAWHCHUH 10
TPUBHUAIILHOM WJIM MEXIYHApOJHOU cuctemaTnyeckoil HomeHkaatype [UPACy.

Heap padorTbl: 3aKpenuTh 3HAHMUSI O B3aUMOJEWUCTBUU KJIACCOB OPraHUYECKHUX BELIECTB MEXAY
co0oif Ha OCHOBaHMM XMMUYECKHUX CBOMCTB U CIOCO0AX MOTY4EHHUS.

BapuanT nepBbii
1.OcymectButsh npespaiuenue Bemects: CH4 — X — Y — C6H5NO2
Onpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SBISIOTCSA BemecTBaMu X W Y, Ha3BaTh HX IO
Homenkiarype IUPAC: 1) xnop6en3omn; 2) 6en3omn; 3) anetusieH; 4) alieToH; 5) reKcaH.
2.0cCy111ecTBUTH MPEBPAIIEHUE BELIECTB:

X Y
C2HsOH — C2HsCOOC;Hs — C2HsCOONa.
Omnpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SBISIOTCS BemecTBamMu X W Y, Ha3BaTh UX TI0
HOMEHKJIAType IUPAC:
1) Co2HsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSO4; 5) Na
Bapuanr BTOpou
1.OcymecTBUTh HpeBpalCHHs BEIIECTB:

H2S04, t
CH>=CH; — X — Y — C2Hs-0O-C2Hs
Ompenenure, Kakhe W3 yKa3aHHBIX BEMIECTB SIBJISIOTCS BelleCcTBaMM X W Y, HasBaTh MX IIO
Homenknarype IUPAC: 1) CHsz-CH2-OH; 2) CH2CI-CH2Cl;  3) CHs-CHs;  4) CoHy;
5) CH3CH:Br.

2.0CyI11ecTBUTD IIPEBPALLCHHUS BELIECTB!
CH30H
YKCYCHasI KHCJIOTa — X - TJTUIIH - Y

Onpenenure, Kakue M yKa3aHHBIX BELIECTB SIBJISIOTCS BemlecTBaMu X M Y, Ha3BaTh UX IO
HomeHkinarype IUPAC: 1) xnopykcycHas Kkuciorta;, 2) amerar Harpus; 3) aleTHUJIEH;
4) MeTUIIOBBIHN 3(pUp YKCYCHOM KUCIOTBI; 5) METUIIOBBIN 3(UP aMUHOYKCYCHON KHUCIIOTHI.

BriBoa o padore.



IIpakTyeckoe 3anaTueNel2. «llomyueHue 3TuIEHA U U3YYEHUE ETO CBOWCTBY.

Pe3yabTaT 00yueHusi. YCTaHaBIMBATh 3aBUCUMOCTh (PU3UKO-XUMHUYECKUX CBOMCTB OPTaHHMYECKUX
BelIecTB OT cTpoeHus Mosiekyin. O6mmue kommereHuu OK 01, OK 02 OK 04

1. Bompocsl [y nomycka K IpakTH4eckod pabore: a) chopMyiaupyilTe ILeiab IUIAHUPYEMOIo
9KCHEpUMEHTa; 0) OOBACHUTE, K KaKOMY KJIACCy OPraHMYECKHX BEIIECTB OTHOCHUTCSI 3TUJIEH; B)
OOBSICHUTE, KAaKMMHU XHMHYECKUMH CBOICTBaMHU 00JIa[al0T BelleCTBAa JAHHOIO KJacca, Kakue
Ka4eCTBEHHBIC PEAKLIUU JJIS1 UX OOHAPY)KEHUS UCTIONB3YIOTCS; T) OOBSICHUTE, KAaK MOXHO MOJTYYHUTh
BEIL[ECTBA JJAHHOTO KJIacca COCMHEHUH B JIAOOPATOPHBIX YCIOBHSIX; /1) OOBSICHUTE, U3 YETO COCTOUT
npubop JUIs TOJIYYEHHUs Ta30B; €) IEPEUUCIUTE OCHOBHBIC AaCIEKThl COOJIIOJICHHUS TEXHUKHU
O6esomacHoctT mnpu  pabore ¢ JIBXX (9TunOBBIA  cUpPT), arpecCUBHBIMH  peareHTaMu
(KOHIIEHTPUPOBAHHAs CEpHAst KMCIIOTa), HArpeBaTeIbHBIMUA IPUOOpaMu (CIIUPTOBKA).

2. IIpoBeeHue ONbITOB

O0opynoBanue u nNocyaa PeakTuBBI
1. CrexssiHHBIE TPOOUPKHU 1. KonniearpupoBansslii pactBop H2SO4
2. llItaTtuB muis npoOUpoK 2. DTUIIOBBIM CIUPT
3. CnupToBKa 3. PactBop KMnOg4
4. Crinuku 4. bpoMHas Boja
5. ITecok

AJIropuTM npoBeaeHus onbiTa Ne 1 Bonpocs! u 3a1aHus

1. I[TomyuuTs 3TUIIEH AETHApATAIIMEH STUIOBOTO 1.Yro npoucxoaut B mpodupke? Uro
CIIHPTa, OOHAPYKHUTH €r0, H3YYUTh €T0 CBOMCTBA. Habro1aeTe?

1.1. B npoOupKy HanuTh 2—3 MJI 3THIOBOTO ciupTa u [2.K KakoMy THUITy XUMHUYECKUX PeaKIuil
OCTOPO’KHO JT00aBUTH 6—9 MIJT KOHIIGHTPHUPOBAHHOW  [OTHOCSATCS ITH mporecchi? Kak

CEPHOM KUCJIOTBI. 3aT€M BCBINIaTh HEMHOTO Ha3bIBAIOTCA?
[IPOKAJIEHHOIO NecKa (IIECOK WK MelIkue Kycoukn  (3.Kak MeHseTcst okpacka pacTBOpOB?
MeM3bl BBOJAT JJIS1 TOTO, YTOOBI IPEIOTBPATUTh [Touemy?

TOJIYKU KHUJKOCTHU MPU KUIMIEHUN). 3aKpbITh Npooupky4.Kakum miiamMmenem roput 3TuiieH?
pOOKOH C ra300TBOIHOM TPYOKOM, 3akpenuTh ee B [[Touemy?
[ITATUBE U OCTOPOKHO HArpeTh COAECPKUMOE 5.CocTaBuTh ypaBHEHHS MPOTEKAIOIINX

npobupku (puc.l) ITPOLIECCOB.
C,H;0H CyHy
H,SO, ,\\
(koHIL.) 7 ——

=

Bry (p-p) KMnOy (p-p)

CZHS()H =C 2H4 g H20 Mpubop ana nonyyeHUs sTuneHa

1.2. OcTopoXHO, paBHOMEPHO HarpeTh CMECh.




1.3. B apyryto npobupky HanenTte 2—3 mi
pa30aBICeHHOI0 PacTBOpa MEpMaHraHaTa Kaius, U
[IPOITYCTUTE YEPE3 HEro Ias.

1.4. B TpeThio npoOUpKy HATUTH 2—3 M1 OPOMHOM
BOJIbI, OITYCTUTh FA300TBOAHYIO TPYOKY 110 THA 3TOH
MPOOUPKH U MPOIYCTUTD Yepe3 OPOMHYIO BOILY
BBLICIISTIOIIUMICS I'a3.

1.5.BbIHYTh Ta300TBOIHYIO TPYOKY U3 pacTBOpa U
[MOBEPHYTH €€ OTBEPCTUEM KBEPXY, IMOKEUb
BBIJICISTFOIITUICS Ta3 (puc.2).

C:H;OH (aTHio-
BBI¥ CIIMIPT)

H.SO,

3. O0padoTKa pe3yJIbTATOB ONBITOB

1.Ilpoananu3upoBaTh  COOTBETCTBHE  MOJYYCHHBIX  pE3yJAbTATOB  CIOCOOaM  IOydeHHS
HEeNpeJeNbHbIX YIJIEBOJOPOAOB psifia 3TuieHa (ankeHoB). CrenaTth COOTBETCTBYIOIIMN BBIBOJ.
2.ChopmynupoBaTh BbIBOA O (PU3UKO-XUMHUECKUX CBOMCTBax 3TmieHa. 3.ChopMyaupoBaTh BbIBOJ
0 crioco0ax 0OHapyKEHUs ITUIICHA.

IIpakTuyeckoe 3ansitueNel3. «MneHTHUKALKSI OPraHUYECKUX COCTMHCHUH OTIACIBHBIX KJIACCOBY
Heab padoThI: 3aKpenuTh 3HAHWS 00 WIACHTU(UKAIMHA H3YYCHHBIX OPTaHUYCCKUX COCIMHCHUH,

COBEpPILIEHCTBOBATh YMEHHS PELIaTh SKCIICPUMEHTAIBHBIC 331a4u.
[Ipennaraemasi paboTa OXBaThIBAET KHUCIOPOIOCOAEPIKAIIUE COEAUHEHUS: CIHUPTHI, AlbIETUIBI,
KHUCTIOTHI , YTJIEBO/IBI.

1.C moMmoIIpl0 XapaKTepHBIX peakluil pacro3HaiiTe, B KakoW M3 MPOOUPOK HAXOASITCS BOJHBIC
pacTBOPBIL: a) 3TaHOIA; 0)YKCYCHON KUCIOTHI; B TIFOKO3bI; T)IIUIEPUHA

2. C noMoIpl0 XapaKTepHBbIX peakUuil pacno3HaiiTe, B Kakoll U3 MpOOHMPOK HAXOAATCS BOIHbBIE
pactBophl: a)deHona; O)riurepuna; B)GopManbIeruia; r) TII0KO3bI.

3. C nmoMoIIpI0 XapaKTepHBIX pPEeaKIMil pacrlo3HaiTe, B KaKol M3 MPOOHMPOK HAXOIATCS BOJIHBIE
pacTBOPHI: a)INIUIIEPUH; 0) PACTUTEILHOE MaJIO; B) MAIIMHHOE MACJI0, TTOJIy4YeHHOE U3 He(TH;
T')caxapHbIil CHPOIL.

4. Pacmio3HaiiTe ¢ TOMOIIBIO OJTHOTO M TOTO K€ PEaKTHBa, B KAKOW U3 MPOOUPOK HAXOASTCS BOJIHBIC
pacTBOpBIL: a) peHonsATa HaTpus; 0)3TUNaTa HATPHS; B)alleTaTa HATPUS; T') KapOoHaTa HATPUSI.

5. Pacrio3HaiiTe ¢ MOMOIIBIO OJTHOTO U TOTO XK€ PEaKTHBa, B KAKOH M3 MPOOUPOK HAXOATCS BOJHbBIE
pacTBOpHI: a)MbLIa; 0)0€sKa; B)COJBI.

6.Mcronb3yst OJJHY ¥ TY’)K€ pEeaKIiio, HO pa3HbIe YCIOBUS €€ POTEKaHUsI, pacCliO3HaNTe, B KaKOi 13
TPEX MPOOMPOK HAXOMSITCSI paCTBOPHI: a)rHIepuHa; 0)hopmanmHa; B) O6enka.

7.JlokaxuTe OMBITHBIM ITyTeM, 4TO KapTodeab U 0eblid XJ1ed copepKaT KpaxMmal, a CIeoe ss0JI0KO
— TJIIOKO3Y.

Odopmure oT4eT, 3aNI0THUB TAOIHILY:



Yro pemanu Yro nabromanu BriBoabl

BeiBoa:

Paszgea. 5. Kunernueckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX
peaxuuit

IIpakTnyeckoe 3ansaTHe Nel4 «CKOpoCTh XMMHUUECKUX PEAKLIMNA U XUMUYECKOE PAaBHOBECHEY.
Heab padorsl. V3yueHue BIMAHUSA pa3IUYHbIX (AKTOPOB HA MPOTEKAHHE XMMUYECKUX PEaKIIMi,
000CHOBaHNE U3MEHEHUS CKOPOCTH TEUCHUS XUMUUECKUX PEeaKLuii, ux oopatumocT. OCOOEHHOCTH
xuMuueckoro paBHoBecus. O6mue komrnerenuu OK 01, OK 02

OOopynoBaHHe M PeaKTUBBI: IITATHB C MPOOHPKAMU, 3aKHUM JJIs1 TPOOUPOK, TOPEIIKA, PACTBOPHI
FeCl3, KCNS, K2Cr207, H2S0O4, KOH, pactBopel ioma W Kpaxmaja, KpPUCTALTHYECKHUMA
denondraneus.

IHopsaok BbINOJHEHUS PA0OTHI

OmnbIT 1. BnusiHue KOHIEHTpaLMK pearupyrouux BEIECTB HA XUMUYECKOE PAaBHOBECHE

B stom ombiTe u3ydaercs obpaTtumas peakius Mexay pactBopamu xjopuaa sxenesa(lll) FeCl3 u
pomanuna kamuss KCNS. PactBop mpmoOperaeT KpacHYIO OKpPAacKy BCIEACTBHE OOpa3OBaHUS
ponanuaa xenesa(lll) Fe(CNS)3. [1o u3smMeHeHHI0 HHTEHCUBHOCTU OKPAIIMBAHHS PacTBOpPa MOKHO
caenaTth BbIBOJ 00 m3MeHeHHM KoHueHTpauuu Fe(CNS)3, a, 3HauuT, 1 O CMEIIEHUN PAaBHOBECHS
o0paTumMoro mporecca.

1 B npobupky BHecute 1o aBe-Tpu kamiu pactBopoB FeCI3 u KCNS. OrmersTe npoucxozsiune
WU3MEHEHUSI.

2 JloBenure OOBEM TMONYYEHHOTO pacTBOpa MNpHONM3UTENbHO 10 2/3 mpobupku. JIErkum
B30aThIBAHKWEM TIEpeMelIaiiTe pacTBOpP 10 OAHOPOJHOTO OKPAIIMBAHUSA U Pa3/IEIUTE €ro Ha YeThIpe
IPOOUPKH.

3 B ogny u3 mpobupok no karwism 1o6asete pactBop FeClI3, Bo BTopyto — pactBop KCNS, B TpeTbio
— HecKoJIbko MuKpormarenedt kpucrtamumyeckoro KCI 1o mosiBieHus BUAMMBIX W3MEHEHUH.
M3MeHeHne MHTEHCUBHOCTU OKpAIllMBAaHUS PacTBOPOB JIETKO 3aMETUTh CPABHEHHEM C OKpacKOM
pacTBopa B 4eTBEPTOM MPOOUPKE.

4 Pe3ynpTaThl HAOMIOIEHUH 3aHECUTE B TAOJIUILY

No JloGaBisiemMblit peareHT N3meHeHne NHTEHCUBHOCTH Hanpasnenue
OKpalllMBaHUs pacTBOpa CMEILICHUS] PAaBHOBECUS

1 FeCI3

2 KCNS

3 KCI

5. 3anummute ypaBHenue peakiuu Mexay FeCI3 u KCNS, cocraBpTe BBIpaKEHHE KOHCTAHTHI
paBHOBECHsI 3TO peakuuu. B BrIBOJax OTMETHTE, B KAKOM HalpaBIECHUHM CMELIAETCS] PABHOBECUE
IpU YBEJIMYEHUU KOHLEHTpauui ucxoaHblx BemlecTB? IlpoaykroB? Jlaiite oObsiCHEHHE STOMY
ABJICHUIO C TOUKM 3peHus npuHuuna Jle [latense. Binser mu usmeHeHue naBiIeHNs HA CMELICHHE
paBHOBECHSI B HcclenyeMoi cucteme?

OnbIT 2. BiusHue cpeapl Ha CMENIEHUE XUMUYECKOTO PaBHOBECHS

1 B npoOupky nomecture 5-6 kanenb pactBopa K2Cr207.

2 K aToMy pacTBOpy MO KaruisiM JOOaBIIsTe KOHIEHTPUPOBAHHBIM pacTBOp MIET0OUYH U HabIOAalTe
MU3MEHEHHE OKPACKH.

3 Korna pacTtBop CTaHeT >KENThIM, 100aBbTE M0 KaIlIiM KOHLEHTPUPOBAHHYIO CEPHYIO KUCIIOTY H
Ha0JI0/1aliTe MOsBIIEHNE OPAHXKEBOI OKPACKHU.

OneIT MOXHO TNOBTOPATH HECKOJIBKO pa3. CrenaiTe BBIBOJ O BIUSHUM KHUCIOTHOCTU CpENbI Ha
YCTOMYMBOCTh XpOMAaT- U OUXpOMaT-HOHOB.



OmnpIT 3. BiusHue TeMneparypbl Ha XUMAYECKOE paBHOBECHE
[Tpu B3auMozeWcTBUU HoIa € KpaxmajioM O0pa3yercs CHHEE BEHIECTBO CIIOXKHOTO COCTaBa
(Momokpaxmair) Hoa + Kpaxmall < HOJoKpaxmall

1. B mpobOupky Haneire 3—4 mu1 pacTBopa Kpaxmana U A00aBbTe 2-3 Kalulk pacTBopa hozma (1o
MOSIBJICHUSI CUHEU OKPACKH ).
2. Harpetite npoOupky u HaO01aliTe M3MEHEHHUE OKpallMBaHuUs pacTBopa. Oxiaaute MpoOupKy
BOJ/IOM, OTMETHTE MPOUCXOIALINE U3MEHEHMUS.

3.Cnemnaiite BbIBOJ O TeruioBoM 3¢ dexre AH peakiuu obpazoBaHus Homokpaxmana. DK30- WIH
SHJIOTEPMHUUYECKUM SIBJISAETCS 3TOT mpouecc? Jlaiite 0ObsICHEHHE 3TOMY SIBJICHUIO C TOUKH 3PEHUS
npunnuna Jle-llarense

3amanusa

1.Bo cKOIBKO pa3 yBEIUYHUTCS CKOPOCTh PEAKIK B3aMMOICHCTBHSI BOAOPOAa U Opoma

H2 (r) + Br2 (r) 2HBr (1), ecii KOHIIEHTpAIMK UCXOAHBIX BEIIECTB YBEJIMUUTD B 2 pa3a?

2. Konnenrpauuu NO u 02, o6pasyronux NO2, O6buti coorBeTcTBeHHO paBHbI 0,03 1 0,05 Monb/mm3.
UeMy paBHA CKOPOCTh peakivuu?

3.Bo ckonbKO pa3 yBEIMUUTCS CKOPOCTb PEaKLMM, €CIM TeMIlepaTrypa mnoBbicwiiack Ha 30°, a
TeMIepaTypHbli kodddunnent pasex 3?

Pa3znen 6. PacTtBopnl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOpOB pa3IMYHbBIX BUAOB KOHLIEHTPALIM
Hean: OBnageHne HaBbIKAMU IPUTOTOBJIEHUS PACTBOPOB OIPEACICHHOW KOHLEHTpALUU, C
cOOJII0ICHUEM TPaBUJI TEXHUKU O0€3011aCHOCTH.
OobopynoBanme: Xnopua Hatpus (NaCl), 60% koHIleHpUpOBaHHas cepHas  KHUCJIOTa,
JTUCTHJLTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koiba (100m).
Teopernvyeckue 0CHOBBI

PacTBOp — romorenHast cucrema, COCTOAIIAs U3 PACTBOPEHHOI'O BEIIECTBA U PACTBOPUTEIIS.

[Ipu pemienuu 3a1a4 Moyib3yr0TCsa HOpMyIaMu:

W P.B.=m P.B./ m P-PA.

mP-Pa=m P.B. + m H2O

m P-PA — macca pactBopa, T.

m P.B. — Macca pacTBOpEHHOI O BEIIECTBA, T.

m HO — macca Boapl, T.

WP.B. - maccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA.

10% pactBop BemectBa coaepkut 10r pactBopenHoro BemectBa U 90r Boxer B 100r
pacTBopa.

Hanpumep: Omnpenenure MaccoBylO JOJIO0 PacTBOPEHHOro BemecTBa, eciu 10 r ero
conepxurcs B 100 r pactBopa. Kakast Macca BOIbI COIEPKUTCS B paCTBOPE.

Jano: mP.B. =10 ; mP-Pa=100T

Haritn: W P.B.; m H20

Pemenne:

I.WPB.=;WPB.==0,1

2. mH20 = mp-pa —mp.B.; mH20 = 100 - 10=90Tr

Ortsert: 0,1; 90 .

Ilopsinok BbINOJHEHHS padOThHI:

1.IIpurorosnenue 2% pacTBopa COJH.

B3BecbTe B OroKce 2r Xjopuja HATpPUs W MEPECHIbTE Yepe3 BOPOHKY B KoyOy Ha 100mut.
3arem B K0sIOy 100aBbTe BOABI 10 MeTkH. [lomyueHHsIi pacTBop umeeT 2% konueHTpanuio NaCl B
100r pactBopa niu 0,02 maccoByro gomto NaCl B 100r pactBopa.

2. Ilpurorosnenue 100 mn 10% pacTBOopa cEpHOI KUCIOTHI.

PactBop roroBsT u3 60% KOHIIEHTPHUPOBAHHOTO PacTBOpa CEPHOM KUCIIOTHI MJIOTHOCTHIO 1,5
r/min. s aToro MeH3ypkoit otmepstoT 11 ma 60% KOHIETpUPOBAHHOM CEpHOM KUCIOTHI 1 MEPHBIM



numuHApoM 100-11=99 Mn Boasl. Bomy BeIIMBaOT B KOOy, a 3aTeM JOOABISIIOT U3 MEH3YPKH
kucnoty. [lomyuennstit pactBop conepxut 0,1 maccoByto gomo H2SOa.

KoHTpoJibHbIE BOIPOCHI

1. Yro Takoe pacTBOpHI?

2.13 dero ckJiaJipIBaeTCsl Macca pactBopa?

3. Kak onpenensiercst MaccoBasi 10J1s1 paCTBOPEHHOTO BELIECTBA B pacTBOpe?

4. Kak npurotoButs10% pactop menoun NaOH? Kakas macca NaOH u Bozbl conepxutcs
B TAaKOM pacTBope?
6. IlpumMepbl OLIEHOYHBIX CPEACTB JJIf POBeIeHHsI IPOMEKYTOYHOI aTTeCTAlMU

6.1. KonTpoJibHbIe padoThI 0 pa3aesam.
KonTposbnas padora Nel
Pazgen 2. Xumnueckue peakuuu. «XuMHYECKHe PeaKuum».
3ananmue 1. Tect ¢ BLIOOPOM 0JHOTO BEPHOI0 OTBETA
1.0 npocToM BeriecTBe, a He 0 XUMUYECKOM 3JIEMEHTE KHCIOPO/I€ UAET PeUb B BHIPAKCHUU:
A) BCceM KMBBIM CYIIECTBAM JJIs JIbIXaHUSI HEOOXO0IUM KUCIIOPOI;
b) xuciaopoa BXOIUT B COCTaB IIMHBI U MECKa;
B) xucnopoa BXoAUT B COCTaB BOJIbI;
') kucIopo 1 BXOTUT B COCTaB OKCHJIOB;
2. OWIBTPOBAHUEM MOKHO Pa3JICIUTh CMECh, COCTOSIIYIO:
A) U3 BOJIBI U caxapa;
b) u3 OGeHszuHa u BOJbI;
B) u3 pactutenbHOro Macia u BOJBI;
I') U3 ruHBI 1 BOJIBI
3. Pusnueckoe siBJeHHE — ITO:
A) T'openue cBeun;
b) nouepHeHne MeaHOM TIACTUHBI IPH HATPEBAHUU HA OTHE;
B) 3amep3anue Bonbl;
I') mpotyxanue sitia;
4. CtakaH, TBO3/lb, JIOXKKA, TPOOUPKA OTHOCSTCS K:
A) BermecTBaM;
b) ¢pusnueckum sBneHUsM;
B) ¢pusnueckum Tenawm;
I') xuMuyeckuMm sIBJICHUSM
5. CioxHOe BemecTBo — 3T0:
A) Bogopop,
b) consnas xucnora;
B) cepa;
I') kucnopo;
6.0THOCHTETBHAS MOJICKYJIIPHAsl Macca HauOOJIbINas y BEMECTBa C POPMYIIOii:
A) NHzs;
B) N2Os;
B) NO3;
I') NaNOs;
7. 3anuck 4N2 o3HavaeT:
A) 2 MoneKyIbl a30Ta;
b) 4 Mmonekynsl a3oTa;
B) 6 aromoB a3ora;
I') 8 aTomoB a3ora;
8.Cepa mposiBiIsieT HauOOJBIIYIO BAJICHTHOCTD B COSAMHEHUH € (hOPMYIION:
A) H3S;
b) SO;



B) SOs3;
I') NazS;
9.MaccoBas nosst kuciaopoaa B cyibdare Hatpust NapSO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Bogopoa KoJIM4ecTBOM BELIECTBA 5 MOJIb (H.Y.) 3aHUMAeT 00bEM:
A)11,2 m;
b) 112 i;
B) 89,6 i;
') 22,4 i
11.®opmMyIbl OCHOBHOTO OKCHJIA, KUCIOTHOTO OKCHJA, KUCIIOTHI, COJIM COOTBETCTBEHHO 3aIlMCaHBI
110]T HOMEPOM:
A) Ca0, CO; HCI, NaCl,
b) CuO, SiO2 ,NaNOs , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
I')Ba0, SO3, FeSO4 ,H3POx4.
12. Pacmpenenenue 3JIEKTPOHOB IO YPOBHSIM aroma BbIpakeHO psjaoM uucen 2,8,2. Kakomy
XUMHYECKOMY DJIEMEHTY 3TO COOTBETCTBYET?
A) Maramio;
b) xpemuuto;
B) xucnopony;
I') yrnepony.
13. Kucnopoa B naboparopuu MO>KHO MOTYYHUTh:
A) pa3noxeHueM MepPOKCHaa BOIOPO/IA;
b) paznoxxenuem xyiopara Kajius;
B) paznoxxeHnneM nepmMaHraHaTa Kajus;
I') Bcemu nepeynciieHHbIMH CIIOCO0aMU
14.0xcun pocdopa (V) pearupyer c:
A) HaTpuewm;
b) oxcunom cepsi (IV);
B) cepHoii kucnotoi;
I') runpoxcuiom HaTpus
3ananme 2. [Ipu ropenuu 46,5 r pocdopa obpazosaiucs okcua pochopa(V). Beruncaure ero maccy.
3aganue 3. PacctaBbTe KOOQGUIMEHTH! B ypaBHEHUAX PEAKLUH, YKaXKUTE TUIl PEAKIIH:
1. FeCl; + Cl2 — FeCls; 2. AI(OH); — Al,O3 + H20; 3. FeClz + NaOH — NaCl +
Fe(OH)s3
3ananme 4. Hanummure ypaBHEHMs peakUuil, ¢ IMOMOIIbIO KOTOPBIX MOHO OCYIIECTBUTb
creayromme mnpespairienus. PaccraBbre kodpdumuentol. FeoO3— Fep (SO4)3—
Fe(OH)3z — Fe203
3aganue 5. CocTaBbTe MEKTPOHHYIO U rpaduueckyro GopMyIy A XMMHUYECKOTO 3JIEMEHTa MO/
HOMepoMm 13.

KonTpoubnas pabora Ne2
Paszgean 3. CTpoeHue U CBOiiCTBA HEOPraHM4ecKHX BemecTB. «CBOMCTBAa HEOPraHUYECKUX
BelleCTB)»
Bapuanrl

1. Beimmucath U3 cmcKa BEIIECTB OKCH/IBI, OCHOBAHMUS, KUCIOTHI , COH U Ha3BaTh ux: H2SO4
, Cu(OH)2,K3P0Q4, CaO,

2. CoctaButh (GopMynbl coeauHeHwuit: a) okcuaa yraepoxa( II) ,0) rumpokcuma Menu, B)
XJIOPOBOJIOPOJTHOM KUCTIOTHI, T) CyJib(aTa HATPUSI



3. Hamucate ypaBHeHHs xumudeckux peakmuii: a) H.SO4 + Mg; 6) Na2O + HBr; B) SO2 +
Ca0O; r)CaCOs + HCI; n) AICl3 + AgNO3 .Yka3are Ha3BaHHs IPOAYKTOB PEAKIIHH.

4. 3anaya. Kakas macca HaTpus moTpedyercs I Peakluu B3auMOJICHCTBUA ¢ 16 T cepshl,
€CIIU B pe3yJbTaTe peakluu 00pazoBaiics cynbhu HaTpus?

5. Ocy1ecTBUTh Mepexobl: KaTui— OKCHUJI KaJusi— TUIPOKCUJ Kalusl — CylbdaTr Kaaus
Bapuanr 2

1.Beimucarh U3 criMcka BeUIeCTB OKCHJIbI, OCHOBAaHUS, KUCIIOTHI , COJIM U Ha3BaTh ux: NaOH ,
H3PO4, SO, , CaCO3

2. CoctaBuTh GopMynbl coeauHeHui: a) okcuaa aszota ( IV) ,0) rumpokcuaa kamus, B)
XJIOpUJIa HATPUs, T) Cyibduaa dapus

3. Hanucatp ypaBHeHus xumuueckux peakmuii: a) HCl1 + K; 6) KoO + HBr; B) CaCOs3 +
H2SO4; 1) CO2 + CaO; n) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUS MPOAYKTOB PEaKIIHU.

4. Beraucnaute 00beM razo00pa3Horo Xjopa, KOTOPBIA BCTYIUT B PEAKIUIO C HaTPUEM, JJIs
nosyuenus 11,7 r xnopuna HaTpus.

5. OcymecTBuTh TIepexojsl: cepa— okcun cepbl (IV) —cepHucras kuciaora —CyibpuT
HATpHUS

KonTposbnas padora Ne3
Pasnen 4. Crpoenme m cBoiicTBa opranmveckux BemecTB. «CTpoeHue M CBoiicTBa
OpPraHM4ecKNX BelecTB»
1. Tun xuMHuYeCcKOH CBSA3M MEX/ly aTOMaMU yIiiepo/ia B MOJIEKYJIe BeIecTB, popmyiibl KoTopbeix C3Ha
u CHy
A) OnunapHas ¥ IBOMHAs,
b) JIBoiinas u oguHapHas;
B) Tpoiinas u nBoiiHas;
I') Tpoitnas u oguHapHasl.
2. O0mas ¢popmyna CnH2n cooTBeTCTBYET:
A) Ankanaw;
b) Ankenawm;
B) Ankuna;
I') Apenawm;
1) Huknoankanam.
3. MonekynspHas popMyiia yrieBo1opo/ia ¢ OTHOCUTEIbHOM MJIOTHOCTHIO 110 BOJOPOY paBHa 28:
A) C4Hao;
b) C4Hs;
B) CsHs;
I') C3Hs;
1) C3He.
4. BemectBa, popmynsl kotopbix CH2 = CH2 u CH2 = CH — CH2 — CHs, sBasttoTcs:
A) BemectBaMu pa3HbIX KIacCoB;
b) 'omomnoramu;
B) U3omepamu;
I') OnHuM U TeM ke BELIECTBOM.
5. YcranoBuTe COOTBETCTBHE.

®opmy.ia coeTUHEHUS Knacce coennneHus
A. C17H3sCOOH 1. AnkaHbI
b. CeHe 2. AJIKEHBI
B. HCHO 3. AIKUHEBI
I'. C2HsOH 4. Apensl
J1. CsHio 5. Anpneruapl
E.CH4 6. KapOoHOBBIE KUCIIOTHI




K.CsHy 7. CiupTsl

6. lonoaHuTth. Peakuus neruapupoBanus — 3To....

7. MaccoBas nons yriepona B nponuiene C3H6 pasHa: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomnyectBo BemecTBa 3taHa maccoit 1,6 r pasHo: A. 1,5 monb. b. 1 monb. B. 0,05 momns. T, 0,1
MOJTb.

9. MaccoBas nonst Bogopoza B yrieposae 14,3%, oTHocuTenbHas IUIOTHOCTh IO BOJOPOTy paBHa 21.
Omnpenenure hopmyiy.

10. BeiBenuTe HCTUHHYIO (DOPMYITY OpraHU4ecKoro coeauHenus, coaepxariero 40,03% C, 6,67% H,
u 53,30% O. MonsipHas macca gaHHoro coequHenus paBHa 180 r/mons. HazoBuTe BemiecTBo.

11. K xkakoMy THITy OTHOCAT peaKiuio, ypaBHenue kotropoii npuseneno? CHs —CHz—CH2=CH: + H>
12. CocraBbTe cTpykTypHBIE (hopmybl n3omepoB coctaBa CsHio. HazoBute Bemectna.

OLieHOYHBIE CpPEACTBA MPOMEKYTOYHOM aTTecTallMy MO AUCHUIUIMHE «Xumus» [Ipomexyrounas
aTTecTalus Mo TUCHUILINHE «XUMUs» POBOIUTCS B popMe nuddepeHnpoBaHHOr0 3a4€Ta.

6.2 TecTbl MO pa3aenam
Pa3nes 1 OcHOBBI CTpPOEHHS BellecTBa
Tema 1.1 Tect Nel «CTpoeHre aTOMOB XUMHYECKHX 3JIEMEHTOB M NMPUPOIA XUMHYECKOH

Bbi0epuTe 01MH NpaBUIbHBIN OTBET:
1. Atombl C 1 Si UMEIOT OTMHAKOBOE YHUCIIO:

A) HEUTPOHOB B A1pE;

b) snepreTuueckux ypoBHEH;

B) 251eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE;

I') aneKTpOHOB.
2. B pany xumndeckux 31emenToB Li-Be-B—C meranmudeckue cBoiCTBa:

A) ycunmuBaroTcs;

b) ocnabearor;

B) He MeHsrOTCS;

I') u3MeHsAI0TCS IEPUOJUUECKH.
3. K s-a5ieMeHTaM OTHOCHUTCS:

A)K;

b) S;

B) Fe;

I') Br.
4. Ilytem coenuHeHus aToMOB o1 HomepoM 11 u 17 oOpa3yercs BEIECTBO ¢ XMMHUECKOH CBSI3bIO:

A) MoHHOI

b) xoBaneHTHOI nonsipHOM

B) xoBaneHTHOI HETONSPHOMA

I') meTanmnuueckoi
5. {xonu4yecTBO 3JEKTPOHOB B aTOME; KOJMYECTBO JHEPreTUYECKHX YPOBHEH; KomuuecTBO 11
JJICKTPOHOB Ha TIOCIEIHEM DSHEPreTHYECKOM YPOBHE; KOJIMYECTBO INPOTOHOB B spe aroma}
COOTBETCTBYET

A) HOMEpY nepuoaa

B) HoMepy rpynmbl

B) mopsinkoBomMy HOMEpY
6.{xnopuny Gapwus, anMazy, aMMHaKy, CEpHOH KUCIIOTE }COOTBETCTBYET:

A) MOHHasl XMMHYECKas CBA3b

b) xoBaneHTHas MoJsIpHAs XUMHUECKas CBSI3b

B) xoBaneHTHas HenoJsipHasi XUMUYecKasi CBSI3b
7. {cBs13b, 0Opa3oBaHHAs 3a cYeT 0Opa30BaHMs OOIIMX JJIEKTPOHHBIX Iap; CBs3b, 0Opa3oBaHHAs 3a
c4eT 0000I1eCTBICHHUS BaJICHTHBIX 2JIEKTPOHOB; CBSA3b, 00pa30BaHHAsI 33 CYET JIEKTPOCTATHUECKUX
CHJI IPUTSDKEHUS } Ha3bIBACTCS



A) nonHoi

b) merannnueckoit

B) xoBasieHTHOMU
8. {B mopsake Bo3pacTaHHs METAIMUYECKUX CBOWCTB; B MOPSIKE YOBIBAHUS pajnyca aTOMOB; B
HOPSIIKE BO3PACTaHUSI KHUCIOTHBIX CBOWCTB JIETyYMX BOJOPOIHBIX COCIMHCHHM }3JIEMEHTHI
PacIOI0KEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1
9. Kakoe u3 cyxnaenuit BepHo [uis dnemeHToB {VA rpynmsl , [VA rpymnsl, [A rpymmsi}

A) obmas popmyiia geTydero BogopoaHoro coeaquuenus RH4

b) He 00pa3yroT JIeTy4rX BOJOPOAHBIX COCTUHEHUM

B) 10 3aBepiieHns SHEPreTHUYECKOro ypoBHS HE XBaTaeT TPEX ANEKTPOHOB
10. Cpeau Bemiects, ykazanubix B psay {NHs, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SO4, HI,
CuCly, CH4, NH3} xomuuecTBO COCIMHEHH ¢ KOBAJICHTHOM MOJIAPHOM CBS3BIO PAaBHO

A) Tpem

b) nBym

B) uersipem
11. Xumudeckasi CBsI3b B MOJICKYyJ1ax {030Ha M XJOpUIA KaJblMsA; CEPHOW KUCIOTHI U XJIOpHIA
AMMOHHUSI; CEPHOM KUCIIOTHI K 030HA COOTBETCTBEHHO}

A) KOBaJICHTHAs OJISIPHAst U MOHHAS

b) xoBasieHTHAs TIOJIIpHAs M KOBAJICHTHAS HETIOJISIPHAs

B) xoBaneHTHas HENOJspHAS U MOHHAS

Tema 1.2. Tect Ne2 «Ileproanyeckuii 3aKOH ¥ MEPUOIUYECKAS CHCTEMA XHUMHUYECKUX
ayeMenToB /I.!. MeHaeneeBay
Bapuant Ne 1
12. Y aToma cepbl 4UCIIO 3JIEKTPOHOB HA BHEITHEM YPOBHE U 3aps/l iApa paBHbBI COOTBETCTBEHHO

1)4u+16 2)6m+32 3)6u+16 4) 4 u+32
13. CxoqHO€E CTPOEHUE BHEIIHETO JIEKTPOHHOI'O CJIOSI UMEIOT ATOMBI MBIILIbSKA U
1) dpocdopa 2) ceneHa 3) repmaHus 4) BaHaus

14. B psaly XUMHUYECKUX JIEMEHTOB:
AMIOMUHUH—KpeMHH— pochop—cepa
BbICILIAsl CTETIEHb OKUCIICHUS

1) yBenuuuBaercs 3) He u3MeHseTcs

2) yMeHbIlIaeTCs 4) cHayana yBeIMYMBAETCs, a IOTOM
YMEHBILAETCS
15. IlpuTskeHne JIEKTPOHOB BHEIIHETO CJI0S K SIAPY YBEIUYUBACTCS B PALY

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

16. B pany Be-B-C-N npoucxoaur
1) yBenuueHue paguyca aToMOB
2) yBEeJIMYEHHUE CUJIbI IPUTSKEHUS BaJICHTHBIX JIEKTPOHOB K SIIPY
3) yMeHbILIEHHE IEKTPOOTPULIATEIbHOCTH
4) yMeHbIlIEHUE YKcia BaJICHTHBIX 3JIEKTPOHOB
17. B nopsiake yCcuiIeHHsI HEMETAJNINYECKUX CBOMCTB PaCIOI0KEHbI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. Haubonpmwmii paguyc y aroma

1) 6poma 2) uMHKa 3) xanbIus 4) repmanus
19. Haubounbmieit BOCCTaHOBUTEIBHOM aKTUBHOCTBIO 00J1a1aeT

1) Si 2)P 3)S 4) Cl1

20. Beicmmit okeup cocraBa 90 00pa3yroT Bce 3JIEMEHTHI
1) IV A rpynmnst 2) IIA rpynmst 3) IV nepuona 4) 1l nepuona



21. Ilo HOMepy TIeproaa MOKHO ONPENCIIUTh
1) KOIMYECTBO JIEKTPOHOB HA BHELIHEM ypOBHE aroMa  3) 3apsia sajpa aToMa
2) KOJIMYECTBO BCEX IJIEKTPOHOB B aTOME 4) 4nCIIo SHEPreTUYECKUX
YPOBHEU B aTOM€E
22. CKOJIBKO YHEPTeTUYECKUX YPOBHEU B aTOME CKaHIUA?
1)1 2) 2 3)3 4) 4
23. OueHuTte NpaBUIbHOCTD CYXICHUMN
A. Meramueckie 1 BOCCTAHOBUTEIIbHBIE CBOMCTBA AJIEMEHTOB B TJIABHBIX MOJATPYIIIAX C
pPOCTOM 3apsjia sSApa yBeITUIUBAIOTCS.
b. B nepuoje ¢ pocTtom 3apsia siapa OCHOBHBIE CBOMCTBA OKCUAOB U TMIPOKCUIOB
YBEJIMYUBAIOTCS.
1) BepHO TONBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxaenus  4) oba
CYXKICHHSI HEBEPHBI
24. Hanbosiee CHUIbHBIMU OCHOBHBIMU CBOMCTBaMH 00JIaJ1acT THAPOKCHUT

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHsle cBoiicTBa HanboJiee BbIPaXKEHbI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xummuueckux snemenToB Na — Mg— Al:
1) ymeHbIIAOTCs 3apsAabl siiep aTOMOB
2) yBEJIIMYMBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJI0€
3) yMeHbIIaeTCs 3JIEKTPOOTPULIATEIBHOCTD
4) yMeHbIlIaeTCs paJuyc aTOMOB
5) ycunuBaroTcsl METAJIIMUECKUE CBOICTBA
27. B psiny xummueckux snemenToB F— Br — I:
1) Bce as1eMeHTHI UMEIOT BBICUIYIO CTEIIEHb OKUCIIEHUS, paBHYI0 HOMEPY IPYIIIIbI
2) ocmabeBaroT HEMETAJUTMYECKUE CBOMCTBA
3) yBenuuMBaeTCs BBICIIAs CTETIEHb OKUCICHUS
4) yBenuuuBaeTCs paguyc aTOMOB
5) o0pa3yroT IeTy4yre BOJOPOIHbIE COeNUHEHUs ¢ 00mmen hopmynoit HO

IIpumeuanue: 3aganus Al-Al14 ouenuBarotcs 1 6amiom. 3aganust B1 u B2 onenuBatorcs 2
6amnamu. CraBurcs 1 Oai, eciiu B OTBeTe JoMyllleHa ojiHa omuoka. CtaButcs 0 6aymioB, eciu: a) B
OTBETE JIONYILEHO Oosiee 0JHON OmMOKHU; 6) OTBET OTCYTCTBYET.

MaxcuManbHBIH 04T 3a BRIIOJHEHHE BCEX 3aJaHUM cocTaBisgeT 18 6aios.

Pa3nea 2. XumMnueckne peakuumn
Tema 2.1.
28. YTO OTHOCUTCS K XUMUUYECKHUM SIBJICHUSIM?
1) ucnapenue BoJbl
2) ropeHue IpoB
3) neperonka HepTH
4) nnaBieHue o0J10Ba
29. Yem xapakTepu3yeTcsi IK30TEPMHUUYECKAs PEaKIHs?
1) oHa conpoBoKIaeTcs MOTJIONIEHUEM TeTia
2) TeroBoro 3¢ dekra He HabIOAaeTCS
3) oHa COMPOBOKIAETCS BBIJCIIEHUEM TeIlia
4) TakuX peakuuii HeT
30. Kak Ha3bIBaeTCs peakiys, B pe3yabTaTe KOTOPOH U3 OJHOTO CIIOKHOTO BEIIECTBA 00pa3yeTcs
HECKOJIBKO HOBBIX BEIIECTB?
1) peakiusi coeAMHEHUS 3) peakius oOMeHa
2) peakuus 3aMeIeHUs 4) peakuus pasiioKeHUs



31. Yemy paBHa cymma kodduimentoB B ypaBHeHuu peakuuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H207?
1)4
2) 6
3)5
4) 12
32. Kakas macca Bobl 00pazyercs npu B3aumoaercTsuu 0,5 Mosib BOJOPO/Ia ¢ KUCIOPOIOM?
4,5
2)9r
3)18r
4)1,8r
33. Kakoe BemecTBo 0003Ha4€HO CUMBOJIOM X B cxeme npeBpamennii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBUE.
Tun xumudeckoit peakiun  CxeMa XUMHYECKOM peakiuu
1) MgCO3 — CO21 +MgO
A. Peaknus pa3noxxeHus 2) CuO + Al — Cu + AI203
b. Peakius o6mena 3) NO + 02 — NO2
B. Peakuus 3amenieHus 4) ZnO + H2 — Zn + H20
I'. Peakuust coetMHEHUS 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTanoBuTE IIpaByro 4acTh YPAaBHEHMsSI PEAKIIUU 10 €T0 JIEBOW YacTH.
JleBas uacth ypaBHeHUs [IpaBas yacTh ypaBHEHUs

1) Cu+ H20
A. Cu(OH)2 = 2) CuCl + H20
B. CuO + 2HCl = 3) CuS
B.CuO +H2 = 4) CuCI2 + H20
I.Cu+S= 5) CuO + H20
6) Cu20 + H20

36. CocTtaBbTe ypaBHEHHE pEaKIMH IO OMHCAHUIO, JANTE XapaKTEepUCTUKY YPABHEHUS pPEaKIUH:
cynbgar xxenesa(lll) + ruapokenn kanusa = ruapokcun xeneza(lll) + cynabdar xanus.

C2. CocraBbTe ypaBHEHHUs peaklMil 1o cxeme npespamenuii: S — SO2 — SO3 — H2S04 —
Na2S04.

Tema 2.2.
B kaxom Bonpoce BbIOepUTE OJJMH MTPABUILHBIN BApHAHT OTBETA.
37. V3 nepevncaeHHbIX 3JIEKTPOIUTOB YKAXKHUTE CIa0bIN 3JIE€KTPOIUT:

a) TMJIPOKCHUJ KaJIbIH B) CE€pHasi KUCIIOTa
0) rmIaBUKOBAsk KUCJIOTA T') TUAPOKCHU HATPUS
38. U3 mpeacTaBiaeHHbIX YacTHI BEIOEpPUTE CYIb()UT-HOH:
a) S* 6) SO3*
B) SO37 r) SO
39. Kakoe coequHEeHNE B NOHHOM YPaBHEHHH 3aIIMCHIBAETCS B BUJIE MOJIEKYJIbI?
a) a30THas KHCJI0Ta 6) optodochopHas kuciora
B) THAPOKCHU/T TIE3HsI 1) CHUITMKAT HATPHS
40. IIpu nucconmanuu 3 MOJIb KaKOro COeAMHEHUs 00pa3yercss 9 MojIb aHHOHOB?
a) HUTpaTa aJlOMUHUS 0) xsopuna xenesa (II)
B) cynb(aTa HaTpuUs r) cyab(uIa Kanus

41. Ilpu B3auMOIEHCTBUM KaKOH Mapbl BEUIECTB BBIACIUTCS ra3?
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a) TUJIPOKCHUJ] MarHus ¥ a30THAs KUCJIOTa 0) cynbpUT Kaus U COJISTHAS KUCTIOTa
B) HUTpAT HaTpHs U opTodochopHas kucnora 1) ruapokcu xenesa (1) u cepnast kuciora
42. C pacTBOPOM KaKOro COeIMHEHUs IPOpearupyeT ruApOKCUI IMHKa?

a) TUAPOKCUAA Kallus 0) cynbdara HaTpus
B) XJIOpUJa MarHus I') HUTpaTa Kajaus
43. Kakoli OKCUJ U3 NIEPEUNCIIEHHBIX pearupyeT U ¢ TUAPOKCUAOM HATpUs, U C a30THOM KUCIOTOM:
a) OKCHJ] MarHust 0) okcun kpemuus (IV)
B) OKCHJI OepuyLIn ') OKCHJI KaJIbIUs

44. Cokpamennoe nousoe ypasaenne 2H+ + CO3% = H,0 + CO2 coOTBETCTBYET B3aUMOICHCTBHIO
a) KapOOHAaTa KaJabIUs U a30THOM KUCIIOTHI
0) kapOoHaTa Kalus U YKCYCHOM KHUCIOTHI
B) okcuja yriepoza (IV) u runpoxcuna HaTpust
') kKapOOHaTa HATPUS U CEPHOM KUCIIOTHI
45. Ocanok obpa3yercs B pe3yJIbTaTe B3auMOICHCTBHS
a) aleraTa HaTPHUs U COJITHON KUCIIOTBI
0) cynbduna xanust u Hutpara ceuana (II)
B) opT0(h0oChHOPHON KMCIOTHI M TUAPOKCH/Ia HATPHUS
r) okcuza cepsl (IV) u rugpokcnia xanus
46. Kucnas conb MOkeT 00pa30BaThCs MPU B3aMMOACHCTBUY THAPOKCUIA HATPUA U ...

a) XJIOPOBOJAOPOJTHON KHCIIOTHI 0) a30THOM KHUCIIOTHI

B) OPOMOBOJOPOTHON KHCIIOTHI ') CEpHOM KHCIIOTHI
47. Ilpu no0OaBICHUH K paCTBOPY XJIOPH/Ia ATFOMUHUS H30BITKA PACTBOPA THAPOKCUIA HATPHSI
oOpa3yercs

a) Al(OH)3 0) NaAlO2

B) Na[Al(OH)4] r) Al,O3

Pa3zgean 3. CTpoeHne U CBOIiCTBA HEOPTaHNYECKNX BelIeCTB
Tema 3.1 Knaccupukanus, HOMeHKJIaTypa U CTPOeHHEe HEOPraHNYeCKNX BelllecTB
TecT ¢ BLIGOPOM NPABUIBHOIO OTBETA.
48. KucIoTHBIMM OKCHJIaMHU SIBJISIFOTCS] BCE BelllecTBa B rpymme: 12
a) Zn0O, SO2 , H2S04 6) SiOz, Cl207, P2 Os 8) CO2, Al203, Fe203 1) Li20, NO, FeO
49. BemectBo, Ha3BaHue KoToporo Hutpat xenesa (II), umeer popmyny:
a) FeN 6) Fe(NOz3)3 B) Fe(NO2)2 r) Fe(NOs):2
50. ConsiMu SBISIOTCS:
a) Al2Ss, NH4Cl, H2SiO4 6) Al2O3, NH4sNO3, K2SiO4 B) Al(OH)s, NH4Cl, NazSiOs 1) Al,Ss,
NH4Cl, K2SiOg4
51. K 0OCHOBHBIM OKCHJAaM OTHOCHUTCS IpyIIa BELECTB:
a) SO3,HCI, CuO 6) CuO, Na20, CaO B) Ca0, BaO, SiO r) SiO2, OF;,Al,03
52. K KucnoTaM OTHOCHUTCSA TPYIIa BEIIECTB:
a) H2S, HNO,HBr 6) KCI, HCI, H2SOs B) NH3, HNO3 , HJ r) NaOH, H2SO4 , HoS
53. BemiecTBo, Ha3BaHHE KOTOPOTO CYIbGUT HATPUS, UMEET HOPMYIy:
a) Na2SO3 6) Na2 SO4 B) Naz2 S r) NaHSO4
54. OCHOBHBIM OKCUJOM U OCHOBHOH COJIBIO SIBJISIFOTCA:
a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3)2 r) CaO u (CuOH)2 CO3
55. OcHOBaHUEM U KUCIIOTON COOTBETCTBEHHO SIBIISIOTCS:
a) HNOs u (NH4)AI(SO4)2 6) H2S 1 NaNOs3 B) K2SO3 u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM IIPU3HAKOM, 10 KOTOPOMY CJIOKHOE BEILECTBO OTHOCAT K KHCIJIOTaM, SIBIISETCS
HaJIMYUe B €T0 COCTABe:
a) KUCJIIOTHOTO OCTaTKa 0) aTOMOB KHCJIOPO/ia B) aTOMOB BOJIOPO/Ia T') TUAPOKCUIHHON TPYTIIIBI
57. K am@oTepHbIM COETUHEHUSIM OTHOCUTCS TPYIIIa BELIECTB:
a) Al2Ogz, SiO2 , Ba(OH)2 6) Zn(OH). ,CaO, P20s B) ZnO, Zn(OH), , Ca(OH), ) AI(OH)3 ,
Zn0O, Zn(OH).



58. Okcua MeTajlia, KOTOPbIA B3aUMOJICUCTBYET U C OCHOBAHHUEM, U C KHCJIOTOM, SABJISETCA:

a) amdoTepHbIM 0) HecoeoOpa3yIoLUIMM B) OCHOBHBIM I') KUCIOTHBIM
59. BeniecTBO, B KOTOPOM BaJICHTHOCTH cephl 11, 3To:

a) CepHHCTHIN ra3 0) cepoBoAOPOI B) cynbdar kanus 1) okcua cepsl (IV)

60. IIpupogHOMY COEAMHEHUIO KANIbLIKs, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET (opMyIia:

a) Cas (PO4 )2 6) CaCO3 B) Ca(OH)2 r) CaSO4
61. YrapHbiM ra3oM Ha3bIBaIOT:

a) okcup yraepoza (IV) 6) okcun cepol (IV) B) okcup yrinepoaa (II) r) okcua azora (1I)
62.0CcHOBaHHSA COOTBETCTBYIOT XMMHUYECKHM OJJIEMEHTaM, HMMEIOIIUM CJEIYIOIINE IOPSIKOBbIE
HOMEPA B IEPUOAUIECKOMN CUCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 @U3UKO-XUMHYECKHE CBOHCTBA HEOPraHUYECKUX BellleCTB
Pesynprar oOyuenust KiaccupuuupoBarh HEOpraHMYECKHE BEIIECTBA B COOTBETCTBUU C HX
CTPOCHHEM

63. buHapHOe COeqUHEHHE XUMHUYECKOTO 3JEMEHTa C KHUCIOPOJOM B CTENEHU OKHCIEHUS —2, B
KOTOPOM CaM KHCJIOPO/JI CBSA3aH TOJIBKO C MEHEE AIEKTPOOTPHULATEIbHBIM JIEMEHTOM:
a) okcug + 0) conb B) kucnota 2. OcHoBHBIE OKcUAbL: a) okcua cepbl(VI) SO3
0) oxcua Hatpus Na2O + B) okcun azota(IV) NO2
64. OCHOBHBIE OKCHUJIBI:
a) okcua azota(IV) NO2
0) oxcup cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucioTHbele OKCHUIBL:
a) okcup cepol(VI) +
6) oxcua meau(1l) CuO)
B) okcuJ uHKa ZnO
66. KucioTHbele OKCUIEI
a) okcuy amomunus Al203
0) okcu uHKa ZnO
B) okcuy azota(IV) NO2 +
67. AMdoTepHbIE OKCHJIBI:
a) okcua azota(IV) NO2
0) okcu nuHKa ZnO +
B) okcup Hatpust Na2O
68. AMdoTepHbIe OKCHJIBI:
a) okcua menu(Il) CuO)
0) oxcua azora(IV) NO2
B) okcua antomuHus Al.O3 +
69. I'ie HaxoaATCS HYKJIEMHOBBIE KUCIOTHI B 9yKapUoOTax:
a) B MUTOXOHJPUSIX
0) B MeMOpaHe
B) B szpe + 9.
70. UTo Takoe HyKJIEMHOBAasE KMCIIOTA:
a) Ouomosimmep +
0) pacTBOp
B) HEOPraHUYECKOE COEIMHEHUE
71. Bce KUCIIOTHI B CBOEM COCTaBE MMEIOT KUCIOPOJ, TaK JIH 3TO:
a) na
0) Het +
B) HE U3y4YEHO



72.

73.

74.

75

76.

77.

78.

79.

80.

1.

82.

83.

84.

Kucimoram cOOTBETCTBYIOT CIIEAYIOIICE COSAUHCHHUE:
a) HBr +
6) HOH
B) NaOH
Kucioram cOOTBETCTBYIOT CIIEAYIOIICE COSAUHCHHUE:
a) Na2SO4
0) H3AIO3 +
B) NaOH
Kucioram cOOTBETCTBYIOT CIIEAYIOIICE COSAUHCHHUE:
a) CH3COOH +
0) K3POq
B) HOH

. Kucnotsl 06pasyrorces npu B3auMo1eCTBUU:

a) KHCIIOTHOT'O U OCHOBHOT'O OKCHJIa
0) OCHOBHOTO OKCH/Ia ¥ BOJIBI
B) KHUCJIOTHOTO OKCH/IA M BOJBI +
B3aumoieiicTBie OCHOBAHHS C COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH). +
0) NaOH + HNOs= HOH + NaNO3
B) NaOH + CO2 = NaHCOs
dopmyiia, COOTBETCTBYIOIIAS COJIH:
a) CH3COOH
0) NaHCO3 +
B) H3AlO3
dopmyiia, COOTBETCTBYIOIIAS COJIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl> +
®dopmyiia, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS +
B) K20
OcCHOBaHUS MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMHU OKCHJaMU
0) co BceMU HEOPTaHMYECKUMHU BEIIECTBAMHU
B) KUCIIOTHBIMH OKCHJIaMH +
KucnoTHbIE OKCHIBI MOTYT B3aUMOJICHCTBOBATH C:
a) OCHOBaHUEM
0) conpio +
B) KHUCJIOTOM
KucnoTHbIE OKCHIBI MOTYT B3aUMOICHCTBOBATH:
a) C OCHOBHBIM OKCHOM +
0) ¢ KHCIIOTOM
B)C OCHOBaHHEM.
OKCcHIIBI COCTOSIT U3 KUCIOPOJIa H:
a) IByX 2JIEMEHTOB
0) ogHOrO 3JIeMeHTa +
B) TPEX 3JIEMEHTOB
BriOepure rekcaruapokcodeppat HaTpus:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Naz[Fe(OH)s] +



85. Hutpar anmoMuHus B pacTBOPE B3aUMO/JICUCTBYET C:
a) Ca(OH)2 +
0) Fe(NO3)2
B) KClI
86. ['mppoxapOoHAT HATPUS pearupyeT ¢ KaKIbIM U3 3TUX BEIECTB:
a) O2u CO2
6) NaOH u HCI +
B) CaCl; u NaOH
87. Mexy co0oit pearupyrorT:
a) rugpokcua meau (II) u consinas kucnora +
0) kapOonat 6apus u ruapokcun meau (11)
B) ruipoKkcu i MarHusi U HuTpat ceuHna (I1)
88. OcHOBaHUS — 3TO:
a) CJI0’KHBIE BEILIECTBA COCTOSIIINE U3 METaJllIa U KMUCIIOTHOTO OCTaTKa
0) CII0XHBIE BEIIECTBA COCTOSAIINE U3 BOJIOPOIA U KUCIOTHOTO OCTaTKa
B) CJIOKHBIE BEIIECTBA, COCTOSAIIME U3 aTOMOB METajllIa U TUAPOKCOTPYIIIBI +
89. Kakoe 13 npuBeCHHBIX HUKE BEIIECTB SBISETCS OCHOBAHUEM:
a) Fe(OH) +
6) CaO
B) NazSOy
90.Yto obpa3zyercs npu Bzaumoaericteuu NaOH ¢ COz:
a) cCoJb ¥ Boja +
0) cob M KUCJIOTA
B) OCHOBAHHUE U OKCHUJ]
91. OcHoBaHUE AUCCOLMMUPYET HA:
a) KaTHOHBI BOJIOPOJA M AHHOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI METAJlJIa U TUAPOKCHUI aHUOHBI +
B) KATHOHBI METAJJIa U AaHUOHBI KMCJIIOTHOTO OCTaTKa.

Pa3nes 4. CTpoeHue u cBOICTBA OPraHMYeCKHUX BeleCTB
Temad.1. Knaccugukarus, cTpoeHHe 1 HOMEHKJIATypa OPraHUYeCKUX BELIECTB

Bonpoc 102

VYkaxkuTe cripaBe/IUBbIE YTBEPXKIEeHUS. B yrieBoaopoie co CTpyKTypHO# GhopMyIoit
CHs
|
H,C -~ CH - CH - C —CH;
| | | |
H,C — CH,CH; CH;s

BapI/IaHTLI OTBETOB

A. 4YHCIIO MEPBUYHBIX aTOMOB C paBHO CyMM€E BTOPHYHBIX U YETBEPTUYHBIX
B. 4mCIJIO BTOPHYHBIX aTOMOB C paBHO YMCIly TPETUYHBIX

C. d4ucio TpeTuyHbix atoMoB C B 2 pa3a Oouiblile Yynciaa YeTBEPTUYHBIX

D

YHCIIO MepBUYHBIX aToMoB C B 2 pa3a 0oJibliIe Yncia TPETUYHBIX

Bonpoc 103
B opranndeckux BelecTBax BaJICHTHOCTb aTOMa YIiiepo/ia, Kak MpaBuiio, paBHa:



BapuaHThI 0TBETOB;
a)l;
0)II;
B)III;
41V
Bomnpoc 104

VYKaKHUTE YUCIIO aTOMOB BOJIOPO/Ia, KOTOPOE BXOJUT B COCTAB MOJICKYJIbI, CKEJIET KOTOPOH MMEEeT
CTpOCHHE

Bomnpoc 105

3anuiuTe, CKOJIBKO YIIIEBOAOPOI0B U300PAKEHO C MOMOIIBIO CIEAYIOMIUX CTPYKTYP YIIIEPOTHOTO
ckenera?

c—cC o c C

c - c | c-c—-c .
c—cC c—Cc—-C b c—-cC

Cc —C | C C C |
C c—-cC

Bonpoc 106

B uncino nonoxeHuit TEOpUN XUMHUUECKOTO CTPOSHUS OPIaHUYECKUX COeTMHEHNUI HE BXOJUT
YTBEPXKACHUE:

BapuaHTm OTBETOB

A. OpraHMyecKre BellecTBa HE MOTYT OBITh MOJIYyYE€HbI U3 HEOPTaHUYECKUX

B. aTOMBI U TPYIIIIBI aTOMOB B MOJIEKYJIaX B3aUMHO BIIASIIOT IPYT HA Ipyra

C. OJHOM U TOM K€ MOJICKYJIIPHOHM (hOPMYJIOM MOXKHO OIUCATh COCTAB PA3TUYHBIX BEIIECTB

D. aTOMBI B MOJIEKYJIaX CBS3aHBI B ONPEACIIEHHON TOCIIEI0BATEIbHOCTH COIIACHO UX
BAJICHTHOCTH

Bonpoc 107
ITo cTpyKkTypam yriaepoaHOTo CKeleTa yrileBOJOPOAOB YKaKUTE OJJTHAKOBBIC BEIIECTBA!

BapuaHTel 0TBETOB

' T
| | C_C““C—C /C—C ' C



Bonpoc 108

W3oMephl 0TIHYaloTCs MeXIy co00i: a)hu3nueCKUMU CBOMCTBAMHU; 0)XUMUYECKUMU CBOMCTBAMU;
B)CTPOCHUEM MOJIEKYJI; T)MOJISIPHBIMUA MaccaMu

Bomnpoc 109. /[ n130MepoB 0JMHAKOBBI: a)MOJIsIipHast Macca; 0)hu3nvecKue CBONCTBA;
B)KOJIMYECTBECHHBIN U KAYECTBEHHBIN COCTAB;T)CTPOCHUE MOJICKYJIbI

Bomnpoc 110. M30oMepamu 10 OTHOILLICHUIO JIPYT K APYTY SIBISIOTCSA YIJIEBOJAOPObI CO CTPOCHUEM
YIJIEPOIHOM LEu:

BapuanTbl oTBeTOB

Cm
_Cc-cC €.
c e _~C -Cc-cC
C
cC—Cc— C
| |
c-c-Cc-cC C C
e
|
c— C— .
~C. _C |
C C (-
'
|
(ﬁ c—c—cC
|
c-Cc-Cc-C -
Bomnpoc 111

CKOIIBKO BEIIECTB U300paKEHO ¢ TOMOIIbIO (hOopMYI

Cl Cl H H
| |
H-C-F H_C_H F-C-Cl H-C_-F
| |
H F H Cl

BapuaHTel 0TBETOB:

a) JBa;
0) oaHO;
B)TpH;
I') 4eTbIpe
Tema 4.2. «CBOMCTBA OPraHUYECKUX COCAHHECHUID)
112.1Ipouecc pasnoxeHus yriaeBoaopoaoB HeTH Ha OoJiee JeTyure BellecTBa Ha3bIBaeTCs:
a) KPEKUHIOM;
0) IeruapupoBaHUEM;
B) TUAPUPOBAHHUEM;
T) JeruapaTanuen
113. I'opeHue sTUIaMHHA COIIPOBOXKAAETCSI 00pa30BaHUEM YTTIEKUCIIOTO ra3a, BOAbI U:
a) aMMHaKa;
0) a3ora;
B) okcupa azota; (1)
r) okcupa azora (IV).



114.Peakuusi, noka3bIBarolias HEMPEASIbHBIA XapakTep KaydyKa
a) peakuus raJoreHupOBaHuUs;
0) peakius TUIPOraJlOreHUPOBAHNUS;
B) peakLMsl IOJIMMEPU3aLnY;
r) okuciienne pactBopoM KMnOg4
115.Peakmus "cepeOpstHHOTO 3epKana” XxapakTepHa:
a) JIJIs1 IPOTIaHAIS;
0) OyraHomna-2,
B) OyTeHa-2,
r) OyTHHa-2.
116.1Tpu B3aumoaelicTBUM KapOOHOBBIX KHCIIOT M CITUPTOB 00pa3yrOTCs:
a) IpocCThIe FPUPHI,
0) cloKHBIC YPUPHI,
B) aJIbJICTU/IBL;
') aMUHOKHUCJIOTHI.
117. IlpoxykTom peakiuu OyTeHa-1 ¢ XJI0poM SBISIETCS:
a) 2-x1opoyTen-1,
0) 1,2-guxnopOyraH;
B) 1,2-nuxnopOyten-1;
r) 1,1-nuxnopOyraHn.
118.CrnoxHbIN 2QUp MOKHO MOTYYUTH IIPH B3aUMOJICHCTBUU KapOOHOBON KHUCIIOTHI C:
a) alleTHIICHOM;
0) XJIOPOBOJIOPOJIOM
B) 3TUJICHOM;
') METaHOJIOM.
119./1ns1 npenenpHbIX OJHOATOMHBIX CIIMPTOB XapaKTEPHO B3aUMOJICHCTBUE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koaddumnument nepexn kuciaopogom B ypaBHeHuu C2HsOH+O2,— paBen:
a) 3;
0) 4,
B) 1,
r) 2.
121.CymMma koa¢¢unmeHToB B ypaBHeHuu nosnyuenus C2Hz 3 kapOuia xanbuus, paBHa:
a)2;
0) 3;
B) 4,
r)5.
122. TIpu nmoxHOM OKHCIIeHHH | MOJIb IpomnaHa KUCIOPOJI0M BO3/1yXa 00pa3yeTcs:
a) 1 Mons CO2u 1 Moas H20
6) 3 Moss CO2 u 4 Mons H20
B) 2 Mons CO2 u 3 Moins H20
r) 4 Mosns CO2 u 6 Mosns HO
123.3anumure Ha3BaHME BemiecTBa X (M0 CHCTeMaTHYeCKOH HOMEHKJIAType) B LIEMH MPeBpaIleHuil:
KpaxMmai — TJI0K03a — X — 3TUJIEH
124. Dtanon maccoit 13,8 r okucnunu 34 r okcuna meau (II). Tlonyuunu anbnerun maccout 9,24 r.
YeMy paBeH MpakTH4ecKHil BbIX0J ( B %) anbieruaa’?

Pa3zpgensS.Tema 5.1



125. U3 mpemioKeHHOTO CHHCKa XHUMHYECKHX PEaKIMi BBIOEPUTE BCE, CKOPOCTh KOTOPBIX
yBeJIMYHMBaeTCs NpH noBbieHnn aasienus: 1) N2 + 3Hz = 2NH3 2) CO + 2H; = CH30H

3) Zn + 2HCI = ZnCl, + H, 4) 2Na + S = NazS 5) C + Si = SiC

126. W3 mnpeanoXeHHOrO CHHCKa XWMHYECKHUX pEakUuil BhIOEpUTE BCE, CKOPOCTh KOTOPBIX
YMEHBILAETCS IIPU nonwxkennu napnenus: 1) Ca + 2HCl — CaCI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + Cl2 — C6HS5Cl + HC1 4) H2+ S — H2S 5) C+2N20 — CO2 + 2N2

127. V3 npeanoKeHHOTo MepeyuHs BBIOCPUTE BCE PEAKIMH, /Uil KOTOPHIX YBEIWYCHUE JABICHHS He
NMPUBOIUT K yBenuueHuto ckopoctu peakuuu: 1) 2P + 5Clyy = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba+2H20¢ = Ba(OH)2 + H2 4) Fe203 + H2 = 2FeO + H20  5) 2NaOH + H2SO4 = Na2SO4 +
2H>0.

128.13 mnpeasio)KeHHOTo CIHCKa XUMHYECKMX peakluid BbIOEpUTE BCE, CKOPOCTb KOTOPBIX
YBEJIMYMBACTCS NIPH MOBBIIICHIH KOHIIEHTpauu Bogopoaa: 1) N2 + 3H2 = 2NHs

2) CO +2H2,=CH30H 3)Zn+2HCI=2ZnCl; +H> 4)C+HO0=CO + H>
5) C3Hs + Hz = C3Hs

129. W3 mnpennoKeHHOro CHUCKAa XUMHYECKMX peaklud BbIOEPUTE TE, CKOPOCTb KOTOPBIX
yYMEHbBIIAETCS MPH MOHIKEHUH KoHIeHTparmu kuciaotel: 1) Ca + 2HCI = CaCl; + H»

2) H2O + N2Os = 2HNO3  3) CeHs + HNO3 = CeHsNO2 + H20O 4) NH4H2PO4 = NH3 + H3POq4
5) SOz + H20 = H2SO..

130. M3 mnpemioXKeHHOro CHHCKa XHMHYECKMX peakIuid BBIOEpHTE T€, CKOPOCTh KOTOPBIX
yBeJIMuYMBaeTCs py moBbieHnn aasienus: 1) 2NHz =Nz + 3H2, — Q 2) CO + 2H, = CH30H + Q

3)Zn+2HCI=2ZnCl2+H2+Q 4)Ca+S=CaS 5)Ca0 + CO; =CaCO3

131. M3 mnpemioKeHHOro CHHCKa XHMHYECKMX peakIHuid BBIOEPHTE TE, CKOPOCTh KOTOPBIX
yBeJIMYMBAETCs NpH moBbieHnn aasienus: 1) No+ 3Hz = 2NHsz 2) CO + 2H, = CH3OH

3) 2Mg + CO, = 2MgO + C 4) 2Na+ S = NaS 5) CO + Cl, = COCl,

132. W3 mnpeayio:KEeHHOTo CIHCKA XHMHYECKMX pEaKluil BBIOEPHTE Te, CKOPOCTh KOTOPBIX
yMeHblaercss npu noHmwkeHnn nanenus: 1) Ca + 2HCI = CaClx+ Hz 2) 2H20 + 4NO2 + Oz =
4HNO3 3) CsHe + HNO3 = CsHsNO2 + H20 4) Ho+ S = HoS 5) C + 2N20 = CO2 + 2N»

133.113 mpemIoKEeHHOTO CIUCKa XHMHUYECKHX pPEakiuil BBIOEpPUTE T€, CKOPOCTh KOTOPBIX
YBEIMYIUBACTCS ITPH UCTIOIB30BaHuH KaTamuzaTopa: 1) C + O, = CO2 2) CO + 2H; = CH30OH

3)Zn+2HCI=ZnCl2 + H2  4) 2Na+ S =NaxS 5) N2 + 3H2 = 2NHa.



134.113 mpenyokeHHOTo CHUCKAa BO3JCHCTBUN BBIOCPUTE T€, KOTOPHIC MPHUBOMIT K YBEIWYEHHUIO
CKOPOCTH XHMMHYECKOM pEaKIMW MarHus C pPacTBOPOM CEPHOM KHUCIOTHI: 1) TMOBBIIIEHUE
TEMIEpaTypbl 2) NOHWKEHUE JIaBJICHUS B cCUCTeMe 3) YBEIMYEHUE AAaBJICHUS B CUCTEME

4) noGaBneHNe MarHusl 5) yBEIHMUEHUE KOHIICHTPAIMH KUCIIOTHI.
Pa3zgen 6.PacTtBopbI
Tema 6.2.

135.YkaxuTre pacTBOPUMOE B BOJIE BEILIECTBO:

A)kapOoHaT KaJbIIus; B)cynbdar anromunus;
B)xmopun cepebpa; INrunpoxcun xenesa (I11).

136.13 psina popmyn HoS, NaBr, H2SO4, CuO, H.CO3z, H20 BeiOepuTe TE, KOTOPBIE COOTBETCTBYIOT
CWJIbHBIM 2JIeKTpoNiuTaM. Hamuimre ypaBHeHUs JUCCOIUAIIUHN 3TUX COSAUHEHUN.

137.3akoHunTE ypaBHEHUS PEAKIIMIA:

A)NaCl + AgNO3z —;

b)CaCOs + HCI —;

B)HNO3 + Cu(OH); —.

PaccraBpre K03 punmentsr. HanumuTe 11 Kaxmoi peakuuu HOHHBIE YPaBHEHUSI.
138.PaccunTaiiTe MOIAPHYIO KOHIIEHTPAIIMIO PAacTBOpa, B 250 cM° KOTOPOTO cOepKuTCs 4 T
TUAPOKCH/IA HATPUSI.

139.PaccunTaiiTe 00beM COJITHON KHCIIOTHI ¢ KoHneHTpanued HC1 0,1 MOJ'IB/I[M3, KOTOPBIi
noTpeOyeTcs i OCaXACHUS HOHOB cepedpa u3 20 T pacTBOpa HUTpaTa cepedpa ¢ MacCCOBOM J10JIeH
AgNO3 5%.

6.3 Bonnpocs! /151 NOATOTOBKH K NPOMEKYTOYHOMH aTTeCTAMHI

Pa3nes Opranunyeckasi Xumust
1. IIpenmer opranuueckod xuMuu. OpraHudeckue BEIIeCTBAa U UX OTJIIMYUE OT HEOPraHUYECKUX
BELIECTB.
OcCHOBHBIE TIOJIOKEHUST TEOPUU XUMUYECKoTo cTpoeHust A.M. Bytieposa.
Ankasbl: 00mas GopmyIa, TOMOJIOTHYECKUH psill, PU3NUECKUE CBOMCTBA
N3omepust ankaHoB (Ha IpUMepe NEeHTaHa, FTeKCcaHa, enTaHa).
XHUMHUYECKUE CBOMCTBA aJIKaHOB.
AJIKEHBI: onpeJielieHne, N30Mepus, XMMUYECKHE CBOMCTBA.
ATIKUHBI: OIIpeJIeNIeHnEe, N30MEpUsl, XUMUUYECKNE CBONCTBA.
beH3om: nonydyenue u XMMHYECKHE CBOMCTBA.
CrniupTsl: onpeseneHue, Kiaccuukanus, IpuMepbl, XHMUYECKHUE CBOMCTBA, IPUMEHEHHUE.
. @eHoIBIL: onpesiesieHue, XMMUYECKHE CBOMCTBA, OTyYECHHUE.
. ANbJIETUIBL: ONIPENIETICHNE, XMMUUECKHUE CBOMCTBA, IIOJIyUYEHHE.
. KapboHoBbI€ KHUCIOTHI: onpeenenne, KiaaccCupuKaus, IpuMepbl, XMMUYECKUE CBOWCTBA.
. YrieBoabl: ompeneneHue, Kiaccuukanus, MNpuUMepbl U HUX OHOJIOTHYECKas pOJb.
Momnocaxapunsl, Jucaxapunsl, [lonrcaxapuasl
14. Amunsbl: onpenenenue, knaccuduxanus, npumepsl. Peakius H. H. 3ununa
15. AMHUHOKHUCIIOTHI: ONpeeieHne, OCHOBHbIE XMMHUECKHE CBOMCTBA.
16. IlonsiTHe 00 a30TconEpKAIUX MEeTEPOLUKINYECKIX COEAUHEHHIX
17. benku.KauecTBeHHbIE peaklinu OENKOB.
18. HykJieMHOBBIE KACIOTHI
19. TlonsiTHE O BBICOKOMOJIEKYISIPHBIX COCMHEHUSX
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Pa3znes O0masi 1 HeopraHmyeckast XMMHA
20.XuMHUYECKUI DJIEMEHT

21.3aK0H MOCTOSIHCTBA COCTAB:

22.3aKOH COXPaHEHHUs MacChl BEUIECTB
23.Ilepuoaunueckuii 3akon J[.M.Mennenesa
24.BaneHTHOCTh M BaJICHTHbIE BO3MOXHOCTHU B aTOMOB
25.0OCHOBHBIE TUITBI XUMUYECKOU CBSI3U
26./luciepcHbie CUCTEMBbI

27.Turbl XUMUYECKUX pEaKINil

28.CkopocTh xuMH4eckux peakiuid. Karamus
29.006paTUMOCTh XMMHYECKHUX PEaAKIIHIA.
30.Xumuueckoe paBHOBEeCHE XMMHUYECKOE PAaBHOBECUE
312neKkTpoauTHYeCKas JUCCOIHAIs

32.I'maponus

33. Knaccu¢ukanus HEOpraHu4ecKHX BEIECTB

34 Knaccudukanusi OpraHM4eCKuX BEIIECTB
35.Metamibl

36.Koppo3ust MeTaiion

37.OnexTponus

38.Hemeramnmbl

39.0kcuapl HEMETAJIOB

40KuCIOTHIOPTaHUYECKHE U HEOPTaHUYECKUE

41AmboTepHble OpraHUYECKHUE U HEOPTraHUYECKUE COSAMHEHUS

42T eneTrueckasi CBsI3b MEX]y KJIaCCaMU OPTaHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM
43.XuMus 1 IpoU3BOACTBO

44 XuMmus u cenbcKoe X034iCcTBOXUMUS U POOJIEMbI OXPAaHbI OKPYKaIOLIEN Cpe/Ibl
45.XuMus 1 HOBCEAHEBHAS >KU3HD YeJIOBEKA

6.4.Keiicbl

Keiicbl MCIIONIB3YIOTCS B KAaU€CTBE OLIEHOYHOI'O CPEJCTBA B pas3jieie 7 MPUKIAIHOTO MOAYJA, MX
coJiep)kaHue ompenensercs ¢ Y4€ToM MpodeccroHaTIbHOM HalpaBlIEHHOCTH 00pa3oBaTEIbHON
nporpammel CI1O.

IIpuMepsI BO3MOKHBIX T€M KelCOB:

1.ITorenyenue kKIMMaTa U BBICBOOOKAEHUE Ta30BBIX THAPATOB CO JIHA OKEaHa.

2.bynyume matepuaisl 71 aBUa-, MalllMHO- U IPUOOPOCTPOECHHUS.

3.HoBble MaTepualibl Ui COJTHEUHBIX OaTapei.

4.JlexapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENapaToB.

5. XUMHYECKHUE DTIEMEHTHI B )KM3HU YEJIOBEKA.

6.BonopoHas sHEpreTrKa.

Keiic Nel. «<BogopoaoMo0uin — mar B Oyayuiee»

AptomoOuin Honda FCX Clarity Ha BOZOPOIHBIX TOIUIMBHBIX 3JIEMEHTAX €3/IAT 10 Joporam EBpornsl
¢ 2009 roga. B 2011 roxy Honda mpucoenuHmiach Kk €BpONeiCcKOMY MapTHEPCTBY SKOJIOTHYHOU
sHeprun (Clean Energy Partnership), mocie wero BbiBea Ha TeEpBbIM IUIaH NPOU3BOACTBO
HKOJIOTHUECKU YUCThIX aBToMoOue. A Ha [Isrom MockoBckom MexayHapoiHoM aBTocaione BA3
IPEeCTaBUII CBOKO HOBUHKY «Jlama-AHTam» ¢ 6auioHaMH BOIOPO/ia M KMCIOPOAA.

3aganuda:

1.[loueMy MHOrue aBTOMOOMWJIbHBIE KOMIIAHHMHU pa3pabaThIBalOT aBTOMOOWIHM, paboTaroliue Ha
BOJIOPOJAHOM TOILIUBE?



2.Kak BbIXJIONHBIE Ta3bl aBTOMOOWIIEH, paboTalomMX Ha YrieBOJOPOJHOM TOIUIMBE, BIHUSIOT Ha
37I0pOBBE YesioBeKa?

3.Kakue «+» 1 «—» BbI BUIHTE Y BOJOPOIOMOOMIICH?

4.HaiinmuTe TONOTHUTEIBbHYIO HHPOPMAIIHIO 00 UX yCTPOUCTBE.

5.Ecnu B Bamell ceMbe MM Yy BallMX 3HAKOMBIX €CTh ABTOMOOWIM, MOJCUYUTANUTE, CKOJBKO
npUOJIM3UTENBHO JUTPOB OCH3MHA, ra3a U KaKOW MAapKHU MCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemiectBa M B KAaKOM KOJMYECTBE MOIYT HAXOAMTHCS B BBIXJIONHBIX ra3ax BallUX
aBTOMOOMIIEN?

Keiic Ne2. «XJ10p B )KM3HM YeJI0BEKa»

B fnonnu oO0benuHEHHBIMU CcWiiaMu HallmoHATBLHOTO WHCTUTYTA 3J0pOoBbs H IIpedexrypHOro
yauBepcuTera CuA3yokH ObLIO MPOBEIEHO HUCCIEeI0BAaHUE. YUECHBIE BBISICHUIIN, YTO €CTECTBEHHbBIE
OpraHMYeCKHEe BELIECTBAa BCTYMAIOT B PEAKIMIO C XJIOPUPOBAHHOM BOJOW HM3-T0J KpaHa, oOpa3ys
ONacHbIE COCIMHEHMS], KOTOPbIE MOTYT CIYKUTh IPUYMHON paka. Takue COeIMHEHUS] HAa3bIBAIOTCA
MX, To ectb «MyTareH ukc» uinu «Hen3BecTHbI MyTareH».

3ananusa:

1.ITpemosxxkute CiocoObl YMEHBIICHUS SA0OBUTOTO BIUSHHS XJIOpa B MUTHEBOW BOJIE HA OPraHU3M
YeJI0BeKa.

2.Mcxons u3 cBOEH KU3HEHHOM MTPaKTUKHU, IPUOIU3ZUTENBHO PaCCUUTANTE, CKOIBKO XJIOPUPOBAHHON
BOJIbI BBl UCIIOJIB3YETE B TEUCHHE THA U JUISl KAKUX LieJei?

3.Kakue opransl yemoBeka 00JIbIIIE BCETO CTPAIAIOT OT BO3ICUCTBHS XJIopa?

4 Kak BiusieT XJIOpUpOBaHHAs BOJA HA YEJIOBEKA MPU KyIaHUU?

5.HaiinuTe TOMOTHUTENBHYIO HH(POPMAITUIO O 3aMEHE XJIOpa MpH 00e33apakKMBAHNU BOIBI.
6.Uccnenyiite pasnuuHble TOBapbl ObITOBOM XuMHH B CBOEM jgome. CocTaBbTe CIHCOK
XJIOpCOAEpKAILINUX COEAUHEHUH, YKa)KUTE MEPHI 0€3011aCHOCTH TP paboTe C HUMHU.

Keiic Ne3. Meran

[ToBbllIeHNE KOHLEHTpPAMM HEKOTOPHIX ra30B B arMochepe MOXKET HNPUBOAUTH K INI00ATbHOMY
NOTEIUICHUIO - TaK Ha3blBaeMOMY «mapHUKoBoMy 3 dekty». Iloxamyii, Hambonee BaKHBIMU
«mapHUKOBbIMU Tazamm» sBisitorcsi CO2 u CHs4. MeraH BO3HHMKAaeT mpu aHa’poOHOM (T. e.
IIPOUCXOAIIEM B OECKUCIOPOAHON Cpezie) paclane OpraHM4ecKUX BEIIECTB; IMY3bIPbKM METaHa
00pa3yroTcsi B OOJIOTHCTBIX MECTHOCTSIX, 3a 4YTO OH TOJY4WI Ha3BaHHE «OOJOTHBIA Ta3y.
3aToruieHHbIe MoJs (HallpyuMep, pUCOBBIE TOJI BO BPEMsI C€Ba) ABJIAIOTCS UCTOYHUKOM OOJIBLIOTO
KOJIMYECTBA METaHa. J[pyruM HMCTOYHHMKOM METaHa SBIIAIOTCS JXBAa4yHbIE JKUBOTHBIEC, TAKUE, KaK
KOPOBBI, OBLbI M KO3bl, MHILIEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pazom s
nepeBapruBaHUs TPABSIHOM MUILM: KOHEYHBbIE MPOIYKTHI MeTa0oIu3Ma CoJlepKaT MeTaH, KOTOPBIH
BbIIETSIETCSl B aTMoc(epy. DTO NMPHUPOAHBIN IMPOLECC, XOTS KOJIMYECTBO JOMAIITHUX >KMBOTHBIX
3aMETHO BBIPOCJIO 32 MOCJEIHUE JIBA CTOJETHS. bosiee Toro, coctaB KOpMOB CYIIECTBEHHO BIIUSET HA
KOJINYECTBO 00pa3yoLIErocst METaHa.

3amanusa

1.ChopmynupyiiTe runoTe3y BblAeIEHUs MeTaHa o IbMU. 2. Kak KoJIMuecTBO MeTaHa, 3aBUCUT OT
KOJINYECTBa HaceseHus miaHeTsl? 3.UTo saBiseTcs HCTOYHUKOM BBIJIENICHUSI METaHa B aTMochepy?
Keiic Ne 4.

B nauvane XIX Beka B AHIVIMK CTaJIM MOJHBIMU IUIAIIH U3 BOJOHENPOHUIIAEMOM TKaHH, Ha3bIBacMble
MaKHUHTOIIaMU. DTO Ha3BaHME OHM MOJIYUYWJIM B YECTh aHIVIMHCKOIO XMMHKa U u3oOperatens Y.
MakuHTOIIa, TPEATIOKUBLIETO IPONUTHIBATH IJIAIEBYIO0 TKAHb PACTBOPOM HATYPaJIbHOIO KaydyKa.
OpnHako Ha COJHIIE TaKue IJIAlld CTAHOBMJIUCH JIMIIKUMHU, @ B MOPO3HYIO MOTOAY — JOMKHUMH. DTU
HEJOCTaTKU yCTpaHWI Jpyrod Bblaromuica anrmyanud Y. Dyneup. 1. 3apanms. Ilouemy
IUlaileBass TKaHb MMena Takue HepoctaTku. 2. Ilpemnoxkwure cnoco0 ycTpaHeHUs HUX, MOBTOPHUB
otkpeitue Y. I'yapupa. 3. Kak Ha3siBaetcs 3To coenunenue? 4. Hanummure cTpykTypHYI0 popmyy
HTOrO BEHIECTBA.

Keiic Ne5 «HenonpaBumasi omuuoka»



B dupme TOO «Kackan-2» npu 3akadke raza B 0a/UIOHbI, He JOOABUIIN BEIIECTBO, KOTOPOE MPUAACT
3amax JoMamnrHeMy rasy. I'a3 ObUT JocTaBlieH B OJHY M3 KBApTUP U MPU A3TOM OAJJIOH HPOIYCKAJI.
UYepes CyTKH BCE KUIIbIIBI OKA3aJIUCh B OOJBHUIIE
Bonpocsl.1. Umeer au npupoaubiii ra3 npomnad U Oyran 3anax? 2. Kakyio HenonpaBuMyro omnOKy
COBEpUINIIM PAOOTHUKH ra30BOM CTAHIIUM MPH 3aKayke ObIToBOro raza? 3. Kakoe BelecTBo npuaaer
3amax jgomamrHeMy ra3y? 4. Moxer ju oOOHSHHE YellOBeKa yJIOBHTH ra3 6e3 3amaxa? 5. Kakum
pruOOpPOM MOXKHO JJOKa3aTh MPUCYTCTBUE Ta3a B KBAPTHUPE, €clii OH Oe3 3amaxa?
6.5 Pemenue 3anau

3agauya Nel. Beruncnute Maccy 3THIIEHA KOJIMYECTBOM BELIECTBA 3 MOJIb.

3apauya Ne2. Cmemanu 0,2 mouib xxene3a u 0,3 Moib cepbl. Onpeaenure Maccy nojay4eHHON
cmecH. Paccuuraiite maccy mnonydeHHoro cynbhuna sxenesa(ll), yuuTsiBas, 4To 3TH 3JIEMEHTHI
COEJIMHSIOTCA B MACCOBOM OTHOIIEHUU 7,4.

3agaya Ne 3. Xjopun Gapus maccoil 6r pactBopwid B 250 mul BOAbI (TUIOTHOCTH BOJBI
npuHsITH 32 11/Mi1). UeMmy paBHA MaccoBasi JI0JIsl COJIM B TIOJy4EHHOM pacTBope?

3agaya Ne4, B 100 r Boasl pacTBOpmiM 2 MOJIb Cyib(dara kanus. PaccuuTaiite MacCoByrO
JIOJIF0 PaCTBOPEHHOIO BELIECTBA.

3agaua NeS. Paccuumtaiite maccy cynbdara Kanusi U BOJABI, KOTOpPBIE HAIO B3STh IS
npurotosieHus 60 r. pacTBopa ¢ MacCcoBOM J10Jiel pacTBOpEHHOTO BemecTBa 15%.

3agaya Ne6. CkonbKo HaJO B3ITh HHUTpATa Kajus IJIs NPUTOTOBIIEHUS 3 KI' pacTBOpa C
MaccoBoi aojeit conu §%.

3agaua Ne7. B naGopatopuu BOCCTaHOBIIEHHEM HHUTpoOeH30i1a Maccol 61,5r. momy4unu
aHUJIUH Maccoit 44 r. Onpeaenure MaccoByIo 10110 (B%) BbIXO/a aHWJIMHA OT TEOPETUUECKOTO.

3agaua Ne§. Omnpenenure mMaccy YKCYCHOM KHCIIOTBI, KOTOpasl pacXoAyeTcsl IJsi CHHTE3a
YKCYCHO-3TUJIOBOIO 3¢upa, eciu nosydenHas macca 70,4 r. cocrasisier 80% OT TEOPETUUYECKOTO.

3agaua Ne 9. Boasblii pactBOp, coaepxamuii (ochopHyo KHCIOTY Maccod 19,6r.
HEUTpalM30BalId THUAPOKCHIOM Kaiblus Maccoitl8,5r. Ompenenute maccy o0pa3oBaBIIETOCS
nperunurata CaHPO4 2H>0.

3agaya Nel(. Jlns peaknuu amtoMuHusi ¢ cepor Boiaenmiock 509 kJlx sueprun. Kakoe
KOJIMYECTBO TEIUIOTHI BHIACIUTCS B peaKIUU, i1 KOTOpoii B3sThI 81 T amromunus u 128 1 cepsbl.

3agaua Nell. TepMoXMMHUECKOE YpaBHEHHE PEAKLIMU TOPEHUS YIIIEpOia UMEET BUIL:

C +02—CO2 + 394 xJIx

Paccunraiite Maccy yriaepoja, BCTYNMHUBIIErO B peakIuio, eciau Beiaenusioch 1970 kJlx
TETIOTHI.

3apaua Nel2. IIpu cropanum Kajabliusi Maccod 8. KOJWYECTBO BBIICIUBIICHCS TETUIOTHI
coctaBmiio 127 xJ{x. CocTaBbTe TEPMOXMMHUUYECKOE YPABHEHUE PEAKIUH.

3apauya Nel3. Kakoit 00bE€M BO37yXa pacxoayeTcs Ha OKUCIEHUE MPOMIaMiHHa 00BEMOM
20m.

3apauya Ne 14, Kakoit 00bEM KHCIIOpOIa pacXOAyeTcsl Ha OKUCICHHE MeTHUJIaMUHa 00bEMOM
S5n?

3agaua NelS. Kakoit 00b€M anieTriieHa MOXKHO IOJyYUTh U3 KapOua kanblus maccoit 10kr,
MaccoBast 10Jis1 puMecel B KoTopom 15%?

3agaua Nel6. Kakoii 00bEM MeTaHa MOXHO MOJTYYUTh U3 KapOuaa antoMuHus maccoit 30r.,
€ClIi MaccoBast 1071 mpumeceit coctasiusieT 15%..

3agaya Nel7 Ha nHedTpanm3anuroo CMECHM YKCYCHOM KHMCIOTBI M MYpPAaBBMHOM KHCIIOT
maccoitl0,8r pacxomoBanu ruapoKcHa HaTpust Maccoi 8r. OmpeaenuTe Maccy KaXJI0W KHUCIOTHI B
CMECH.

3agaya Nel8. Ilpu B3amMopelicTBUM cMecH 3TaHOla W ImpomaHona maccod 10,6r ¢
METaJUIMYECKUM HaTPUEM BBIJCIWICS BOJIOPOJ 00BEMOM 2,241 Omnpenenute MacCOBYIO JOJIO
KaX/IOT0 CIHUPTa B CMECH.

3apayaNel9. B xauecTtBe aHTH()PU30B B OXJIAAUTEITBHBIX CUCTEMAX JBUTATEIICH UCTIOIB3YIOT
OJIMH M3 MHOTOATOMHBIX CHHMPTOB. MaccoBasi 0y 3JEMEHTOB B CIIMPTE COCTaBJSIET: Yriepoja



38,75%, Bogopona 9,68, kucnopona 51,51%. I1noTHOCTE apoB BellecTBa MO BOAOPOAY paBHa 31.
BriBenute Gpopmyiy BemecTsa.

3anava 20. /[ yHUUTOXKEHUS MUKPOOOB M OAKTEPHIl MOYKHO HCIIOIB30BaTh TUOKCHU/L CEPHI,
€ro TaK)Xe NPUMEHSIOT B KaUYECTBE KOHCEPBUPYIOIIETO CPEACTBA IIPU CYIIKE YEPHOCIINBA U APYTUX
(GpPyKTOB.

3aganue: Berancnure, kakoit 00beM 3aliMyT 1, 5 MOIb THOKCHA cephl (H. Y. ).

3agava 21. B mpomiom ObITM YacThIMHU CIydad OTPABJICHUS JIFOJCH B YrOJBHBIX IIaXTax
yrapabsIM ra3oM. Ilockonbky okcup yrinepopa(ll) He umeer 3amaxa, TO OMAcHOCTH MOACTYyHajla
He3zaMeTHoO. [llaxTepsl, cryckasich B IIaXThl, Opaiu ¢ OO0 B KauecTBE CBOCOOPa3HOI0 MHIMKATOPA
KaHapelKy B KJIETKE: KaHAPEHWKH MaJa0T B 0OMOPOK OT MPUCYTCTBHS B Bo3ayxe cienos CO.

3apanue: Berunciure, kakoit oobeM (H. y. ) 3aitmyt 0, 5 Mmons CO; 56 r CO.

22.3anaya 0e3 pacuéTosB.

B nauane XX croserusi reosioru 3amu@poBbIBalid Ha KapTax MECTa OTKPBITHS PYJ LIEHHBIX
METAaJUIOB MPH MOMOIIM KOOPAMHAT XUMUUECKUX J1eMeHTOB B Ilepuoanueckoii cucteme. Apabekoit
upoit yka3blBaJIl HOMEP Mepro/ia, a pUMCKON — HoMep rpymmbl. Kpome Toro, B 3anucsx ObuIH elie
OykBBI pycckoro andasuta — A unu b. Ha ogHo# U3 crapsix kapT Hanum obo3Hauenus: 4VI b, 4VIII
b2, 61 b, 611 b. Pactmdpyiite 3anucu reojioros.

3agaua23. «Caxapnas kucjaoray». B 1779 r. Hemenkuii ceHaTop, anTekapb 1 XuMHUK Moranu
Xpuctuan Burne6 mozaeiicTBoBana M3BECTKOBOM BOJON HAa COKH INABENS U KUCIHIIBI, COJEpIKaIIHe
«KHCIMYHYIO KHCJIOTY», U 3aMETHJI, YTO M3 pacTBOpa BhINAAaeT Oenblii ocamok. OAHAKO COCTaB
ocagka BurneOy ycraHoBuTH He yaanochk. Uepe3 mATh JIeT MIBEACKUHM amnTekapb U XuMuk Kapn
Bunberensm lleene pemmn mocMOTpeTh, YTO MOJYYUTCS, €CJIM TPOCTHUKOBBIN caxap oOpalOoTarhb
KOHIIEHTPUPOBAHHOM a30THOM K1CI0TOM. OH 00HApPYKUJI, YTO HPU ITOM BBIIEISIETCS KPACHO-OYphIi
ra3 u o0pas3yeT Mmpo3padHbIii pacTBOP, KOTOPHIN OKpaIIMBaeT CHHUH JIAKMYC B KpacHbIH 1nBeT. Kornma
[Ileene no6aBUI K STOMY paCTBOPY U3BECTKOBYIO BOAY, MOITYYHII O€TbIid 0ca 0K, OU€Hb OXO0KUH 1O
CBOICTBaM Ha 0CaJIOK, BIJICIICHHBIN Burneoom. Kakoe BemectBo ooHapyxwmiu Burie6 u lleene?

3anaua24. KAHTHUXJIOP»

[Tocne orGenuBanus Tpedyercs o0s3aTenbHas 00padOTKa TKAaHH JJIsl YAAJICHHS XJIopa, HHAUe
€€ BOJIOKHA MOTEPSIIOT MPOYHOCTh. Kakue BemecTBa MOXKHO UCIOJIb30BATh KaK «aHTHXJIOP»?

3agaua 25.B peaknuio, TepmMoxuMudeckoe ypaBHeHue kotopoi S + Oz = SOz + 297 x/Ixk,
BcTynuia cepa maccoit 1 r. KomudecTBo TemnoThl, BRIASIUBIIEECS MPU ITOM, PABHO:

A) 9,28 xJIx; b) 74,25 xIx; B) 29,7 xJIx.

3agava 26.Ykaxure cojb, BOJAHBIA PaCTBOP KOTOPOH NUMEET IIETOYHYIO Cpeay:

A) cynbdar kanus; b) xnopun amomunus; B) kapOonart kanusi.

3apgava 27.0npenenuTe Ha3BaHUE BEIIECTBA, IVIABHAS 1I€MIb KOTOPOTO COCTOMT U3 YETHIPEX
aTOMOB YIJIEPOJIa, COAEPKUT KapOOKCUIIbHYIO IPYIIY U OAHY JBOWHYIO CBSI3b, a TAKXKE€ PaJMKaJbI
METHJI U ITUIL:

A) 3-metmi-3-3TunOyTeH-3-0Bas KUCIIOTa,

b) 3-metnn-2-3tundyren-3-oBast KMUCIOTA;

B) 2-metnn-3-3tun0yren-3-oBasi KUCIOT.

3agaua 28. Marnuii konuuectBoM BemlecTBal,5 Moiab coxriu B kuciaopone. Onpenenute
Maccy MOJIyYEHHOI'O OKCHJIa MAarHus., yKaXXUTe TUIl PEAKLUH.

3agaya 29. Hanummre ypaBHEHHsS peaKUUM MEXAy allOMUHHEM U  CIEAYIONIMMHU
BEIIIECTBAMH: a) XJIOPOM; O)KHCIOPOJOM; B)CEpOi(JByXBaJeHTHA); I')iOIOM OJTHOBAJICHTEH.

3agaua 30. Kakue TUIIBI XMMHUYECKOH CBSI3U CYIIECTBYIOT B cleqyromux BemectBax: a)Lil,
N2 BaCl,,CHa.

3agaua 31. Kakoil BbICIIMI OKCHUJ M THAPOKCUA O0pa3yeT XHMHUYECKUH HIIEMEHT C
nopsAKOBbIM HoMepoM 327 Kakue cBoiicTBa OyayT MPOSBIATH 3TH COCTUHEHNUS?

3agaua 32.C kakuMu M3 MEPEUUCICHHBIX HUXKE DJEMEHTOB TepMaHHil OylneT HMEeTb
HauOoJIbIIIee CXOJICTBO, a C KAKUM HauMeHbIIee: KaAMul, radHuii, CBUHEL.



3apaua 33. Cxema peaknun: CuClx+ KOH — Cu(OH)2+ KCI, paccraBbTe K03 dHUTIHESHTHI
U YKOKUTE TUI pPEaKluu

3apmaya 34. Paccumraiite 00BEM BOIOpOJA, U3MEPEHHBIH MPH HOPMAJIBHBIX YCIOBHSX,
KOTOPBII MOXKET 00pa30oBaThCs IPU PACTBOPEHHUHU B CONISIHOM kucnore 10,8T anmoMuHus.

3apaya 35. Ilpu HarpeBanuum HHUTpata HaTtpus oOpaszoBaiics Kuciaopon o6bémom 280
MII(HOpMasbHbIe yciaoBusi) Kakas macca coii moABEpriach pa3iokeHU0?

3agaya 36. Kakue u3 mepedmclieHHBIX coyel OyayT monaBepraTbes ruaponu3sy: a) KBr,
6)KNOs3 B)NazS. Hanumure ypaBHEHHS.

3agaua 37. Cpenu npeayoKeHHbIX GOpMYJT BEIIECTB, PACIIONOKEHHBIX B IPOHYMEPOBAaHHBIX
s4eiikax, BeiOepute hopmynsl: A) kucioi conu; b) kucinoTHoro okcuaa; B) neryuero BogopoaHoro
COETUHEHMUS.

1 Z 3
Cro, NaH CrO,Cl,
4 S5 6
NH,CI NH, Eo
7 8 S
K[AI(OH),] HIO, Ca(H,PO,),

3agauya 38. Cpenu ipeIoKEeHHBIX GOPMYIT ¥ Ha3BAaHUH BEIIECTB, PACIIOIOKECHHBIX B
NPOHYMEPOBAHHBIX SYEHKaX, BbIOEpUTE POPMYITYy MM Ha3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOpUMOMY OCHOBaHUI0, b) kucioi comu, B) HecoeobpasyroniemMy oKCHIy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCHA 8 3
CH, co
JHTHA
7 8 9
Cr(OH), Mg,N, ZnO

3agaya 39. CocTtaBuTh ypaBHEHUS peakUuil IMpU
npespartenust: Ca—CaO—Ca(OH)2 —Ca(NOz3)2
3agaua 40. CocTtaBuUTh ypaBHEHUS peakUui IMPU MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH
npespartierust: NaO— NaOH —Cu(OH)>—Cu(SOa)
3anaua 41. B 1Byx npoOupkax HaXoJATCS paCTBOPHI THAPOKCHIOB Kalus M Kaiblys. Hamummre
YPaBHEHMsI PEaKIUi, PU MTOMOIIM KOTOPBIX MOYKHO Pa3IMUUTh 3TH PACTBOPBI.
3agaua 42.B nByx mnpoOupkax HaJUTBhl PACTBOPHI CEPHON KHUCIOTHI U cyib(dara HaTpus
[Tpenyioxkute nBa crioco6a Mpyu MOMOIIM KOTOPBIX MOXKHO Pa3IUYUTh 3TH PACTBOPHI.
3agaua 43. [londepuTe K TEKCTY NPABUJIbHBIH TEPMHUH ONpeAe eHUs TOHATHS:
a).- BEILIECTBA, OJJUHAKOBBIE 10 COCTABY, HO PAa3HbIE 10 CTPOCHHUIO.
0) .- DTO psIi COCNUHEHUM, CXOIHBIX IO CBOEMY CTPOEHUIO U XUMUUYECKHM CBOMCTBAM,
KOTOpbIE OTJIMYAIOTCS APYT OT APYyTa 110 COCTaBY MOJIEKYJ Ha OAHY MM HECKOJIBKO TPYII
CH2.
B) - 3TO W30MEPHI, OTIIMYAIOIIUECS MTOPAIKOM COCTMHEHUS aTOMOB.
T.. IPEJICTABISIET COOON COBOKYITHOCTh HECUCTEMATHUECKUX HCTOPUIECKHU CIIOKUBIITUXCS
Ha3BaHUI OPraHUYECKUX COeTMHEHUH.
I)..- OTO SIBJICHHE CYIIECTBOBAHMS BEIIECTB, MMEIOIINX OJWHAKOBBIN KAueCTBEHHBIH U
KOJINYECTBEHHBIN COCTaB, HO Pa3IMYHOE CTPOCHUE U Pa3HbIE CBOICTRA.
3anaya 44. Hanumure cTpyKTypHbIe (POPMYJIbl COCAMHEHUI 110 UX HA3BAHUAM:
a) 2,5-TMMETHIITEKCEH-3;
0) 2-MOHOMETHII-3,5- TUIPONTMITHOHAH;
B) 2,5 - IUMETHUI - 3-HUTPOTE€KCaH;
T) 2,3-AUXJIOPTreKCaHoBasi KUCIIO0Ta;
1) 2 - aMmuHOOYTaH.

IIOMOIIIM KOTOPBIX MOKHO OCYHICCTBHUTH



3anaua 45. 3anoaHuTe TA0UILY

N3omepus M3oMmepust IM3omepust
MesxknaccoBast o
BemectBo  [['omosor  [yriaepoaHoro BoMEDIS MOJIOKEHHS  |(pYHKIMOHAIBHOM
CKeleTa P KPAaTHOM CBSI3U[TPYIIIIBI
[lenTan
['ekceH-2
byTtanos-1

3agaua 45. Kak paznuuuth KpaxMajdbHbIN KielcTep U riuiepuH? Hanumure ypaBHeHUs peakuuii?
3amaya 46. Kak onbITHBIM ITyTEM Pa3IMYUTh caxapo3y M II0Ko3y? Hanuiure ypaBHEHUS
peaKuui.

3amaya 47. CoctaBUTh YpaBHEHUS PEAKIUNA MPU MOMOIIHA KOTOPBIX MOKHO OCYIIECTBUTH
IIPEBpaLICHMsI: METaH— alleTHIIEH— dTaHallb —3TaHOoJ] —O0pOMATaH —3TUJIEH —3TaHOJI—
STaHallb.

3anaua 48. OcyiiecTBUTh IPEBPAILICHUS: alleTaT Kalusi — 3TaH — X — 3TaHOJ — JUITHIIOBBIN
a¢up. Hazpats BemiecTBo X.

3anauad9. Cxopocts xummueckoit peaxiuu mpu 20°C paBHa 1 Monb/n1 . Beranciure cKopocTh
st0i1 peakumu npu 60°C, ecu TemmepaTypHBIi K0dQGUIMEHT paBeH 3.

3agaya 50. Kak HaJj0 U3MEHUTh KOHLEHTPALIMU BEILIECTB, 1aBJICHUE U TEMIIEpaTypy TOMOTE€HHOU
cucteMbl PCls«»> PCI3+Cl2 -129 xJIxk.

3agaya 51.Bo MHOTHE COBpEMEHHBIE CTHpAJIbHBIC IMOPOIIKU T00aBIAIOT O€3BOAHBIA Cynbdar
HATpUs U1l COXPAaHEHHUs ChIMydecTH 3a CcY€T Kakoro Impolecca 3Ta COoJib MPEJoTBpalIaeT
CIIEKMBAEMOCTb ITOPOLIKOB?

3agaua 52.YUt0o0bl ceMeHa ¢/X KyJIbTYp XOPOIIO COXPAaHSUIUCh OHH JOJDKHBI MMETh BIIAXXHOCTh HE
6osee 15 %. BeicymnuTh ceMeHa HE BCerjaa MpocTO, TaK KaK HarpeBaHWE MPHUBOAUT K IOTEPE
BCXoKecTH. [loaTOMy MNPUMEHSIOT XHMHUYECKYI0 CYIIKY: CMEUIMBalOT ceMeHa ¢ Oe3BOAHBIM
cynbhaTroM HaTpus. DTa COJb JIETKO 00pa3yeT OueHb MPOYHBINH KPHUCTAJUIOTUIPAT, TMOITOMY IMPHU
CMEIIMBAHUM €€ C BIAKHBIMM CEMEHaMH OHa OTHMMAaeT OT HHUX BOJY U CBSI3bIBACT €€ B
kpuctamoruapar NaxSO410H20. PaccuumTaiite, CKOJIBKO HYXHO Cyib(ara HaTpus s
BbICymIMBaHus 10 Kr ceMsiH, UMEIOIINX BIaXKHOCTb 25%, 10 KOHIUIIMOHHOM BiaxHocTH 15%



Kiarwo4n Kk oieHOYHBIM MaTepuajiam

5. HpI/IMepbl OICHOYHBIX CPEACTB 1JIsl MPOBECACHUS TEKyHIEﬁ arrecranuu

5.1 KoHTpoJIbHBIE BONIPOCHI U 32IaHUS.
Pa3nes 1. OcHOBBI CTpOEHHsI BelecTBa
Tema 1.1. CtpoeHue aTOMOB XUMHUYECKHX JIEMEHTOB U MPUPOAA XUMHUECKOH CBS3U

1.

Ecmu 61 mpuntun Ilaynu He coOromancs, TO JIEKTPOHBI B aTOMaxX M MOJIEKYJaX MOTIIN ObI
3aHMMATh OJMHAKOBBIC KBAHTOBBIC COCTOSIHHS, YTO MPHUBEIO OBl K HECTAOWIBHOCTH H
pa3pyIICHUI0 MHOTUX XUMHUYECKUX COCIMHEHUM.

[IpoBasioM 73JIEKTpOHA HA3BIBAIOT MEPEXO0J JJIEKTPOHA C BHEIIHEro, 0o0jiee BBICOKOTO
HSHEPreTUYECKOro YpPOBHS, Ha MPEABHEIIHUM, YHEPreTUYecKu 0oJjiee HU3KHUM. DTO CBS3aHO C
OoJIbIlIeH SHEPreTHYECKOM YCTOMYMBOCTBIO MOJYYAIOIMIMXCSA TPU ITOM  DIIEKTPOHHBIX
KOH(HUTypaIui.

ITOHATHS «CTEIIEHb OKMCIECHHS» B «BAJIEHTHOCTEY — 3TO HE OJHO U TO K€, XOTA B OOJILIINHCTBE
CIIy4aeB OHM YMCJICHHO COBNaAal0T. CTENeHb OKUCIEHUS — 3TO YCJIOBHBIM 3apsij aToMa, OH
OBbIBAaCT IIOJIOKUTEIBHBIM HJIM OTPUIATEIBHBIM. A BaJCHTHOCTP — CIIOCOOHOCTh aToMa
00pa3oBBIBATh CBSI3H, OHA HE MOXKET IPUHUMATH OTPHUIIATCIIEHBIC 3HAUCHUS.

Tak Kak B OCHOBHOM COCTOSIHUU T'aJIOT€HbI MOT'YT MPOSIBIISATH BaJICHTHOCTH | U COOTBETCTBEHHO
1 atom MoxeT o00pa3oBaTh TOJBKO OAHY XHUMHUYECKYIO CBf3b, TO TallOTEHbl HE MOTYT
00pa30BBIBATh UHBIX MOJIEKYJ, YEM JBYXaTOMHBIE, T.€. HE MOTYT 00pa30BBIBATh AJIOTPOITHBIX
moaudukamuii. :C=0: CaF2 , F2, O F2 no anajnoruu — caMOCTOSITEIIbHO.

Bce Tunsl cBs3eil IMEIOT eMHYI0 (PU3UYECKYIO TIPUPOJTY, OCHOBAHHYIO Ha MPUTSKECHUH MEKIY
MOJIOXKUTEIBHBIM M OTPHUIATEIBHBIM 3apsaamMu. OTIMYAOTCS OHM TOJBKO HOCUTEISAMH ITHX
3aps0B, KOTOPHIMU MOTYT CIIY>KUTh HOHBI, aTOMHBIE S]Ipa, SJIEKTPOHHBIE Taphl M «3JICKTPOHHBIH
ras.

Temal.2. Ilepnoanyeckunii 3axon u Tadauna /I. U. MenaeneeBa

1.

VY naHTaHa W JIAaHTAHOMJIOB (QHAJIOTHYHO y aKTUHHS U aKTWHOWJOB) OJMHAKOBAs AJIEKTPOHHAS
KOH(Urypalys BHEIIHETO U IMPEABHELIHETO YHEPreTHYECKUX YPOBHEH. A Tak Kak 3JIEKTPOHHOE
CTPOEHHE BAJIEHTHBIX 000JI0UEK — OJMH M3 IJIaBHBIX (PAKTOPOB, ONPEACISAIOIMINX XUMHUUECKUE
CBOWCTBA JJIEMEHTa, TO JIAHTaH M JIAHTAHOMAbI (a TakXke AaKTUHUA M aKTUHOUJbI)
XapaKTepU3yIOTCs CX0)KUMHU CBOMCTBAMHU.

HXO04 — o0mas ¢popmyna BeiciIero rupokcuaa ais snemMeHToB VII rpymniel, rae X — naHHbIH
3JIeMeHT. JIaHHBII TMIPOKCUA HOCUT KUCIOTHBIN XapakTep. CoBeTsl: [ MAPOKCHIOM, B IIMPOKOM
CMBICII€, Ha3bIBAETCS MPOAYKT B3aUMOAECHCTBUS OKCUAA U BOJIBI.

[TpyurHbBI ABONCTBEHHOTO MOJIOKEHUS BOAOPOJA B MEPHOAMUYECKON CUCTEME 3aKJIIOYaloTCs B
TOM, YTO BOJIOPOJI, KaK M ILEIOYHbIE METAJJIbl, HA BHEIIHEM 3HEPreTMYECKOM YPOBHE HMMEET
OJIUH 3JIEKTPOH, HO TaK)Xe €My, KaK U TaJoreHaM, J0 3aBEepIEeHHs] BHEIIHETO YHEPTeTHUECKOTo
YPOBHS HE XBaTa€T OJHOTO IEKTPOHA, TO3TOMY €ro MOXKHO 3anucath U B IA-rpynmy, u B VIIA-
TpyIy.

OneMeHThl 2-T0 U 3-TO NEpUOAOB MO MOATPYIINaM HMEIOT OJUWHAKOBYIO KOH(UIYpaLHUIO
BHEITHETO JJIEKTPOHHOTO ypoBHA. [Ipm 3TOM 3yeMeHTHI 3-TO Tepuoja OTIMYAIOTCS JIUIIb
BaKaHTHBIM d-TIOJTypOBHEM, YTO pACIIMpPSIET BaJCHTHBIE BO3MOXKHOCTH, HAlPUMEP CEpHI, IO
CPaBHEHHUIO C KHCIOpOJOM, a ¢ochopa — MO CpaBHEHHIO C a30TOM. TeM He MeHee, H3-3a
AHAJIOTHYHOTO CTPOCHUS BAJICHTHOTO YPOBHS, XHMHUYECKHE CBOMCTBa WX OUYEHb ITOXOXH,
MIOSTOMY OHH W Ha3BIBAIOTCS aHAIIOTaMHU.



5. DnekrponHas ¢opmyna amomuHus 1s2 2s2 2p6 3s2 3pl. ['maBHOEe KBaHTOBOE 4HMCIIO h = 3.
[To6ounoe 1 = 0 gnst s opouranu, [ =1 st p opburanu. Maruutaoe uncino ml = 0 s s opouranu,

ml = -1 qis p opourtanu. CimHoBoe uncio ms ==+1\2 mis s opourtanu, ms =+1\2 1is p opourtany.
I
Jes[TITIT

! rpadudeckas Gopmyiia aTFOMHUHUS

Pa3nen 2. XuMuueckue peakuuu
Tema 2.1. Tunpl XMuMHYECKUX peaKkuii

1. Peakuus sBISETCS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOM, TOMOTE€HHOM, 3K30TEPMHYECKOM,
KaTaJTUTHYeCKOH, oOpaTumoii, coeauHeHus. JlJg CMeEIIeHusT pPaBHOBECHUS BIIPABO
HE00XO0AUMO:

1) noHu3uTH TEMIEPATYDY;
2) NOBBICUTH JABIICHUE;
3) konuentpanuo SO2 u O2 noBeICUTH, a SO3 MOHU3UTH.

2. OcoOeHHOCTH peakIuii 3aMelIeHHs y OPraHUYeCKUX BEIIECTB MPOSBIISIOTCS B TOM, YTO OJHU
aTOMBI WJIM TPYIIBI aTOMOB 3aMEHSIOTCS IPYTMMH aTOMAaMH WM TPyIIIaMHd aTOMOB B
MOJIEKYJIE OPTaHUYECKOTO BEIIECTBA. ITO MOXKET MMPOUCXOAUTH MPH PA3INIHBIX YCIOBUSIX U
MOJKET MPUBOJMUTH K 00pPa30BaHUIO HOBBIX COCIMHEHH.

3. XJopupoBaHHE MeTaHa — IMPOLECC, MPHU KOTOPOM MOJIEKyJla METaHa B3aMMOICHUCTBYET C
XJIODOM, YTO TIPUBOIUT K OOPa30BaHUIO XJIOPMETaHA M JAPYTHX XJOPCOAEPIKAIINX
COCAMHEHUH; STOT MPOIECC WMEET IIUPOKOE MPUMEHEHHE B TPOMBIIUIEHHOCTH IS
MOJTyYCHHUS PA3TMIHBIX XUMHUYECKUX BEUIECTB.

4. 70 kxr x - kIx N2(r) + O2(r) > 2NO(r) - 90,4 x/Ix 28 xr 2) Jlns Havuana Mbl HallieM Maccy
azora ero B Kr: M(N2) = 14*2 = 28 xr/kmonb n(N2) = 1 kmons m(N2) = M(N2)*n(N2) = 28
Kr/kMoiib * 1 xMomnb = 28 kr 3) MBI cocTaBWIIM MPOTOPIHMIO MO MyHKTOM 1) Teneps Mbl
HaXoJuM ero TerioBoi ad ekt peakuit: X = (70 kr * 90,4 xx)/28 kr = 2,5 * 90,4 xIx =
226 x]JIx => Q =226 xJIx OtBet: Q =226 x/{x

5. a) coemunenne 2FeClo+Cl=2FeCl3

6) 2Al (OH) 3 = Al 2 O3+ 3H20. JTanHas peakius Ha3bIBacTCs peakiuei pasiokeHus. BeriecTBo
TUAPOKCHU ATFOMUHUS pa3jaraeTcsl Ha OKCHJ aTiOMUHUS U Boay. [lepen ruIpoKcHIoM amOMUHUS
HE00X0/IMMO MOCTaBUTh KOA(PGHUIMEHT 2 U Nepes] BOAOH clelyeT NOCTaBUTh KOAPPHUIHUEHT 3.

B) 3NaOH + FeClz — 3NaCl + Fe(OH)s

6. 547 xJIx 4Al+302=2A1203+Q n (Al)=18/27=0.67 mons (M=27 r/moins) 0,67 mons - 547
kJx 4 Mmonb - X K[k, X= (547%4)/0,67=3266 x/]x 4Al+302=2A1203+3266 kJIx.

Tema 2.2. DJIeKTPOJIUTHYECKAST TUCCONMALNSA U HOHHBIN 00MEH

1. QHGKTPOHI/ITaMI/I SABJIIOTCS BE€IIECTBA C CUJIBHO HOJ'IS[pHOﬁ KOBAJICHTHOM MJI HOHHOM CBS3BIO.
K HMM oTHOCATCS cOny, MENOUYHN, KUCIOTHI. BeniecTra, pacTBOPHI MU pacIlyIaBbl KOTOPBIX HE
IMpOBOAAT 3J'I€KTpI/I‘I€CKPII>i TOK. He:)J'IeKTpOJ'II/ITaMI/I SABJIIFOTCA BEHIECCTBA C HCTIOJAPHBIMU UJIA
CJ'Ia601'IOJ'I$[pHI>IMI/I KOBAJIEHTHBIMHU CBs3sAaMU. K HUM OTHOCHTCS OOJIBIIMHCTBO OpTaHUYCCKUX
coeMHEeHHH (TIII0K03a, PPYKTO3a, caxapo3a, TAaHOJI, TIUIEPUH U JP.), IPOCTHIE BEIIECTBA-
HeMeTalIbl (cepa, a30T, KUCIOPOJ U JIp.).

pH 2,0 12,0 7,0 8,0 5,0 13,0 4,0

[H] 10~ 10" 107 10°% 10 103 10

[OH] [ 102 10 107 10 10 10! 10°1°

Tun KHCaas LHIC/I0YHas [-lCﬁTpa Hiejgo4yHas | Kucjaas LIC/JI0YHanA | Kuciaas
2 Cpeabl JIbHas

3. MgCl, + 2KOH = Mg(OH),| + 2KCl
K2COsu 6HNO3 = 2KNO3 + HCO3



4. B3ssare AgNOs - Hutpat cepedpa U pacTBopuMblid kapOoHaT, Hampumep, HaTpus - NaxCOs.
Monekynsipaoe ypaBHeHue Oyner: 2AgNO3+Na2CO3=Ag2C0O3+2NaNOs. B pactBope
ocTaHeTcsi HUTpatT HaTpus B Buae noHoB NO3 - u Na+. Kapbonar cepeOpa BeIlazer B Buze
cBeTIIO-kENTOr0 ocanka. [lomHoe nonHoe ypaBHenue Oynet: 2Ag+ + NOs - + 2Na+ + CO32 -
= Ag2CO3 + 2Na+ + 2NOg3-. Cokpamiéanoe, coorBeTcTBeHHO: 2Ag+ + CO32-=Ag2CO0:s.

2K3PO4 + 3CaCl, = Ca3(PO4)2| + 6KCl - MoneKyIsipHO€E ypaBHEHHE PEaKIIHH,

6K+ + 2P043- + 3Cax+ + 6CI- = Caz(PO4)2| + 6K+ + 6CI- - mosiHOEe HOHHOE YPaBHEHUE PEaKIUH,
6K+ + 2P043- + 3Cax+ + 6Cl- = Caz(P0s4)2| + 6K+ + 6Cl-,

2P043- + 3Cax+ = Ca3(P04)2]| - cokpainéHHoe HOHHOE YPaBHEHUE PEaKIIHH;

Paznen 3. CTtpoeHnne U CBOIiCTBa HEOPTraHMYECKHX BelEeCTB

Tema 3.1. Knnaccuukanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTaHN4YECKNX BellecTB
1. HCOpI‘aHI/I‘IeCKI/Ie COCAMHCHUA I1I0 COCTaBy ACIATCA Ha JBC 6OJ'IBLHI/IC Tpyniibl — OPOCTBHIC U

CJIOXKHBIC. HpOCTLIe BC€IICCTBA COCTOAT M3 aTroOMOB OJHOI'O XHMHUYCCKOro JJICMCHTAa H
nmoapa3aciIsAiroTCA Ha MCETaJlIbl, HEMETAJLIIbI, 6J'Ial"0p0,Z[HBIe ra3pl. CIIo)KHBIC BCIICCTBA COCTOAT M3
dTOMOB, XUMHUUYCCKU CBA3AHHLIX APYyr C APYIOM. CrnoxHbIC HCOpPraHN4YCCKHUE BEIICCTBA IIPHUHATO
ACJIIUTh Ha CJICOAYROHIUC BaKHEHIIIME KJIACCHI: OKCHuJbl, OCHOBAHHMHA, aM(bOTepHBIC TUAPOKCUIDBI,
KHCJIOTBI U COJIN.

o

F—C—'ﬁ—o— ~H
2. o
3. BemiectBa ¢ JBONCTBEHHOW (yHKUIHEH OTHOCSTCS K KJIAcCy BELIECTB, KOTOPHIE HMMEIOT
BO3MOYKHOCTb BBITIOJIHATH ABE pa3Hble (PyHKIMH OAHOBpeMEHHO. OHU MPOSIBIIAIOT CBOM CBOMCTBA KaK
KHCJIOTHI U OCHOBaHUs. Takue BellecTBa Ha3bIBatoTC aM(pOTEpHBIMU UM aM(POTEPHBIMU OKCHUJAMH.

Hampuwmep, Boga.

4. SO3, Fe203, CO2 , Ca0, CO, SiO2, Mn207, FeO, SO2 , N2Os , Na2O

5.
OCHOBHBIC KHUCJIOTHBIC aMCI)OTepHLIe
Na;0, K0, CaO , CuO | SO SO3 P20s5, N20s CrOz | Al203 BeO
FeO MnO SiO; Fe;03 Mn20O7

6.2,2% :1=2,255,7%:127=0,43858 42,1% : 16 = 2,63125 Jlanee neaum Bce Ha caMO€ MaJICHbKOE
yucio 2,2:0,43858=5 1 6 3naunt Takas kuciaora H5106.

7. 1) Oxcugst: CaO - okeup kanbiusa. OcaoBanus: Cu(OH)2 - ruapoxcua meau(2). Kucnoter: H2SO4
- cepHas kucnora. Cou: K3PO4 - pocdar xanus

8. a) okcuma yraepomaa( 1) - CO,

6) ruapokcuaa meau (IT), - Cu(OH):2
B) XJIOpOBO10po1HOM KucioThl - HCI |
r) cyabdara HaTpus - NazSO4

Tema 3.2. PuU3NKO-XUMHYECKHE CBOHCTBA HEOPraHUYECKHX BelleCTB
1. a) H2SO4 + Mg = MgSOs + H>

6) Na20 + HBr = NaBr+H>0O

B) H2S03 + CaO = CaCO? +H,0

r) CaCO3 + HCI = CaCl, + H,0+CO>
n) AICI3 + AgNO3= AI(NO3z)3 +AgCl
e) Ba(OH)2 + SiO2 = BaSiOz+H20
2.2Na+ S = Na2S



x/46 = 16/32;
X = (46*16)/32 =23 rpamma

Tema 3.3. UnenTndukanns HeopraHu4eCKNX BelecTB

1. B Tpéx ckisiHKax 0e3 ITUKETOK HaxoJsATCs Oesble KpUCTAIIIMYECKUE TOPOIIKH XJIOPUIOB KaJlus,
HaTpusi U JuTUs. Pacno3Hare 3TH BemIeCTBA MOXKHO C IOMOUIbIO BHECEHHS] WX B IUIaMs
ropenku.VIOHBI JINTHS OKpacAT I1aMsi B KAPMUHOBO—KPACHBIM LIBET, MOHBI HATPUS — B KENTHIN
I[BET, & HOHBI KU — B PO30BO—()MOJIETOBBIHA.

2. B derblpex mpoHYMEpOBaHHBIX MPOOMpPKAX HaXIATCS PACTBOPBI XJopuaa Oapusi, kapOoHara
HATpUs,CylbdaTa Kalus WU XJIOPOBOJOPOJHON KHCIIOTHL.HE TMOJIb3YSICh HHUKAKHUMH JIPYTUMHU
pPEaKTUBaMHU ONPEACTUTE COACPKUMOE Kaxaoi u3 mnpobupok. bepem npodupky c HCI
OTIPENICNIUTh €€ MOXKHO T10 €IKOMY 3aIaxy, a TAK)Ke KalHyB Ha JII00oi nmpeamMeT (H-p Oymary - oHa
oOyriutcs). Jlobasisiem Bo Bce MPOOUPKH.

2HCI + Na2CO3z = 2NaCl + H20 + COg- Bbiaenutes yriieKucibii ra3. B ocTanbHbIX 2-X mpoOUpKax
HHUYETO HE IPOU3OUJIET.

bepem omnpenenennyo npooUpKy ¢ KapOOHATOM U JIOJUBAEM €€ B OCTABILIUECS JIBE IPOOUPKH.
BaCl, + Na;CO3 = BaCOs + 2NaCl - Bemmager Oenblii ocamok kapOonara Oapust. C mocieaHei
pOoOUPKON HUYETro He NPOU30UIET - TaM Cynb(ar Kanus.

3. 1)/lns Havana B mpoObI KaX10i MpoOUpKHU A00aBIIeM JTIO0YIO0 KHUCIOTY JIOIMYCTUM COJISTHYIO

B ool n3 npoOupok OyneT HaboJaThes BbIJICIEHUE ra3a 3Hau4uT TaM KapOOHaT Kaylus

B npoOsb1 BelecTB U3 OCTaBIIMXCS JIBYX MPOOUPOK J00aBisieM XJIopua Oapusi B KOW MpPOMpKE TIe
BBINAJIET 0CAZ0K HAXOAUTHCS CyJb(aT AMMOHHS.

Jl1 caMOyCIIOKOEHHsI OCTABLIYIOCS TPOOMPKY MOKHO IIPOBEPUTH HUTPATOM cepeldpa ecliu ocaiok
BBINAJAET 3HAUUT TaM TOYHO XJIOPUJ KaJIUs.

K2CO3+2HCI=2KCI+H20+CO>

(NH4)2S04+BaCl,=BaSO4+2NHCI

KCL+AgNO3=KNO3z+AgCl

2) [IpoBOAMM pEaKIHIo CO MIEIOYBIO IIPH ATOM B JIBYX MPOOHPKAX BHIMATYT OCAIKHA PA3HBIE 110 [[BETY
I7Ie 0CaJOK CHUHEro IBeTa TaM XJIOpUJ Meau, a Oyporo - xjopuj xeneza. B nBe ocraBmmecs
npoOupku npudasisieM cyabdar HaTpus (UM CEPHYIO KUCIOTY) B TOM mpoOHpKe rie o0pa3oBajics
0CaJZIOK HAXOJUTHCS XJIOPU] Oapusi a B OCTaBIICHCS COOTBETCTBEHHO XJIOPH MarHusl.

Ecnu B3amMopelicTBHE TNMPOW3BOAMTH C OXJKICHWEM IOOMPOK TO BTOpas mpoba MOXKET He
MOHAZOONUTHCS T. K. TUAPOKCH]] MarHusi MaJopacTBOPUMOE OCHOBAHHME M TPU OXJIKIHHHA MOXKET
00pa3zoBaTh 0CaIOK OEJIOTo IBETA

CuCl2+2KOH=Cu(OH),+2KCL

FeCl3+3KOH=Fe(OH)3+3KClI

BaCl2+Na2SO4=BaSO4+2NaCl
4.

1 cynsdar menu CuSO4

2. NaOH

3 ruapoxcua meau Cu(OH):

4.Bemazaet uepHsblit ocagok ruapokcuaa meau (11)

2.

1. 'muuepun

2. I'mapokcua menu Cu(OH)2

3. Imunepar meau (11).

4. Ocaiok TUAPOKCHIA METU PAacCTBOPSIETCS M 00pa3yeTcsi TEeMHO-CUHUI pacTBOp TiullepaTa Meau
(1

3.



CuSO4 + 2NaOH ---> Cu(OH)2 + Na2SO4
Cu(2+) + 20H(-) ---> Cu(OH)2

4. Peakuusi CO CBEXEBBINABUIMM OCAJKOM THJIPOKCHIA MEAM B MIEJIOYHOM Cpele HPUBOAUT K

00pa30BaHUIO TEMHO-CUHETO pacTBOpa IJIMIEpaTa MEIU U MOXKET CIYKUTh KAUECTBEHHOH peakuuen

JU1s1 OOHAPY>KEHUS TIUIEPUHA.

Paznen 4. CTpoenue u CBOIiCTBa OPraHUYeCKUX BelleCTB

1. Opranuueckue BeLIeCTBA — 3TO BEILECTBA, KOTOPbIE BXOAAT B COCTaB >KHUBBIX OPraHU3MOB U
o0pa3yloTcsi TOJBKO MNpH uX ydacTuM. Kak npaBuio, Bce JKHMBBIE CYILECTBA COAEpKaT
opranuyeckue BeniectBa. K opraHuyeckuM BeIECTBAM OTHOCATCS OCJIKM, JKUPBI U YIJIEBOJBI,
KOTOPBIX HACUUTHIBAETCA OKOJIO 10 MUIUIMOHOB.

2. M3omepus — 3TO sIBJIEHHE CYILIECTBOBAHUS COEIMHEHUN, UMEIOIINX OJIMHAKOBBIM KaueCTBEHHbIN U
KOJINYECTBEHHBI COCTaB, HO pa3jM4YHOE CTPOCHHME M, CJIEJOBATEIBbHO, pa3Hble (QU3UKO-
XUMHUYECKHE CBOWCTBA. Pa3znuuaroT JBa THMa M30MEPHUU — CTPYKTYPHAsi M IPOCTPAHCTBEHHAs.
CTpyKTypHBIE U30MEPBI — 3TO BEILECTBA, UMEIOIIUE OJJMHAKOBBIM COCTAaB, HO UMEIOILUE pa3HOe
CTPOEHHE, TO €CTh pa3HbIi MOPSAJOK COSAMHEHHs aTOMOB B Moiiekyie. Hampumep, Oyran u
METHJIIPOTIAaH UMEIOT OJIMHAKOBYIO MOJIEKYISIpHYIO (opmyiry coctaBa C4Hio, HO IMEIOT pazHoe
CTPOCHHUE U XUMHUYECKHE cBOiicTBa. HampumMep, MeKKIIaCCOBBIMU H30MEPAMU SIBIISTIOTCS: AJIKEHBI
U IIMKJIOAJIKAaHBI, AJIKWHBI U allkaaueHsbl, [Ipenenbubpie 0THOaTOMHBIE CITUPTHI U IIPOCTHIE YPHUPHI,
Anprerunsl U Ketonsl, [IpenenbHbie KapOOHOBBIE KUCIIOTHI M CIIOKHBIE AQuphl, HuTpoankans! n
AMHHOKHCIIOTHI.

3. CrpykTypHas M30MepHsi — SIBJIEHUE, KOTJla BEIIeCTBA MMEIOT OJWHAKOBBIN KAaYeCTBEHHBIH H
KOJIMYECTBEHHBIA COCTaB, HO OTJIMYAIOTCS JAPYr OT JApyra MOPSAKOM COEIMHEHUS aTOMOB B
Mmoiekyne.[lpoctpancTBeHHass M3oMepuss — SBJIEHUE, KOIJA BELIECTBA HMMEIOT OJMHAKOBBIN
Ka4eCTBEHHBIH U KOJMYECTBEHHBIM COCTaB, MOPSI0K COCIAMHEHHs] aTOMOB, HO OTJIMYAIOTCA HMX
HIPOCTPAHCTBEHHBIM PACIIOJI0KEHUEM.

4. Tlom xumuueckuM crpoeHueM BemiectBa A.M. ByTiepoB noapasymeBan HOPsSIOK COEIUHEHUS
aTOMOB B MOJIEKYJIE€ IIPH MOMOLIM XUMHUYECKUX CBszed. Bce aromsl, oOpasyromue BeriecTBa
CBsI3aHBI B OIPeIJIEHHOMN [TOCIIEI0BATEIbHOCTH COTJIACHO UX BAJICHTHOCTSAM. BaneHTHOCTh — 3T0
YHCJICHHBIN MMOKa3aTellb CIIOCOOHOCTH aTOMOB KaKOIo-JIMOO 3JIEMEHTa COEAUHATHCS C aTOMaMu
JPYroro 3j1eMeHTa (BaJIEHTHOCTh MOKA3bIBAET CKOJBKO XMMHUECKUX CBs3ed MOXeT 00pa3oBaTh
XUMHUYECKHUH JIEMEHT).

5. OH-T'mapoxcunbHast QyHKIIMOHAIBHAS TPYIIA K HUIM OTHOCSTCS CIUPTHI U (PEHOJIBI.

(C=0) -xap6oHunbHas GyHKIMOHATIbHAS IPYINA K HUM OTHOCSATCS alibJAETH/Ibl U KETOHBI.
COOH-kapb6okcuibHas GyHKIMOHATIBHAS TPYIA K HUIM OTHOCSATCSI KAPOOHOBBIE KUCIIOTHI.
CoenuHeHHs KaxI0ro kjiacca oOpas3yloT pasjvuHble Mpou3BoJHbIE. Hanmpumep, K MpoU3BOJHBIM
CIUPTOB OTHOCATCS IpocThie 3gupbl ROR, kK mpon3BoAHBIM KapOOHOBBIX KUCIIOT — CII0KHBIE 3(UPHI
RCOOR, amunet RCONH2, anruapunst (RCO)20, xnopanruapuast RCOCl u T. 1.

Kpome Toro, GomblIyt0 Tpyniy COCTaBISIOT reTepoyHKIMOHAIBHBIE COCIUHEHUS, COAepIKallue
pa3nuyHble PYHKIIMOHAIBHBIE TPYIIIBL:

- ruapokcuanbaeruasl HO-R—CHO,

- ruapokcukeronsl HO-R-CO-R,

- ruapokcukuciorsl HO-R—-COOH u T. 1.

K BaxHeHmmM rerepodyHKIHMOHATIBHBIM KHCIOPOJCOACPKAIMM COCIUHEHUSAM OTHOCSTCS
yraeBoasl  Cx(H20)y, MoOeKymbl KOTOPBIX BKJIIOYAIOT THAPOKCHIBHBIEC, KapOOHUJIBHBIE W
IPOU3BOJIHBIE OT HUX TPYIIIHI.

6. HpI/IMepOM a30TCOACPKALICTO ALIUKIIMNYCCKOT0 COCAUHCHUA MOT'YT CIIYKUTh HUTPOCOCAUHCHUS:



CH;—CH;—NO),; aurposTan
HITH aMHHE
CIL,—CIL,—CI,—NI I upommwiasmn

7. CrtpyKTypHBIE (OPMYIIBI COCTUHEHHIA:

a) ImporeH CH2=CH-CHzs;

0) meatun-1 CH3-CH,-CH=C-CHz3;
B)2-metuinentadn  CH3-CH2-CH2-CH (CH3z)-CHsg;
r) nponanainbs C3HeO, CH3-CH2-CHO;

n) nearun-2 CH CH CCCH;

e) npomnanosas kuciora C 2 H S COOH

Tema 4.2. CBoiicTBa OpraHu4eCKHUX COeIMHEHU I
1. a) C3H4+H2=C3H6+Br2=C3H6Br2+KOH=C3H70H+KBr
6)C3H4+2H2=C3H8+CI2=C3H7CI+HClI
C3H7CI+KOH=C3H70H+KClI
B)CaC2+2H20=Ca(OH)2+C2H2

C2H2+C(AxT 400 rp)=C6H6

C2H2 + 2CuCl=Cu2C2 + 2HCI

2. OkxwucieHrue MeTaHa MPOBOAT C LENbI0 MOTy4YeHHs opMalibJIeru/ia uepe3 CTaiuio 00pa3oBaHus

MeTaHoJa:
CH4 + 1/202 CH3OH + 67,6 kkan/mMonb,
CH3O0H + 1/202 CH20 + H20 + 70,47 xkaji/Moib,
CH20 + 1/202 HCOOH +131,45 kkai/moib,
HCOOH + 1/202 CO2 + H20 + 115,69 kkan/moib.
3. Dra peakuus Ha3bIBAeTCs raJOreHUPOBAHUEM U MPOUCXOIUT CICAYIOUIIM 00pa3oM:
1-xnmop-nponan + CI2 + P — 2-xnopnponan + HCI.
B aT0i1 peakium xsop 3ameHsieT XJop u3 1-xiop-nponana, 00pasyst 2-XJI0pIpONaH.

4. Tlpomecc OYMCTKHM ATaHa OT MPHUMECH ATHIIEHA MOXKET OBITh JOCTUTHYT 4epe3 XUMHYECKYIO
pEaKIuio, U3BECTHYIO KaK THIpHpPOBaHHE. YpaBHEHUE PEaKIUH, OMHCHIBAIOIIEE STOT MpOIECC,
MO>KHO TIpe/icTaBuTh chenyrommm odpazom: CH2 =CH 2 +H 2 — CH 3 CH 3. B sTom ypaBHEHUH
stunied (CH 2 =CH 2) pearupyer ¢ Bogoponom (H 2) u npeBpamtaercsa B atan (CH 3 CH 3). B
pe3ynbTaTe 3Ta Peakilys MPUBOANT K yIaJICHHUIO dTUJICHA U3 dTaHa.

5. 1) 2CaCO3 + 7C (t) = 3C0O2 + 2CaC2 (xapou KaIbIs)

2) CaC2 + 2H20 = Ca(OH)2 + C2H2 aneruncH

6.

H2C=CH-CH=CH2 Byraauen-1,3

Peaxius npucoenHeHUs MPOCTOTO BelecTBa - Opoma (1 Monexyna) :
H2C=CH-CH=CH2+Br2->H2CBr-CH=CH-CH2Br (1,4-1u6poMOyTeH-2)

Peaxius npucoeMHEHMS IPOCTOTO BEIECTBA - OpoMa (2 MOJIEKYIIbI) :
H2C=CH-CH=CH2+2Br2->H2CBr-CHBr-CHBr-CH2Br (1,2,3,4-teTpabpomOyTaH)

7. Jlermgpoumknu3anuen renrtaHa moiydaercs tonyon: CT7H16-->C7HS8 (tomyonm) + 4H2
JIETHIPOIMKIN3aied okraHa - opro-kcmwioin: C8HI18 -->C8H10 (o-kcwion, wm 1,2-
nuMetunoen3on) + 4H2 nmermapornmkimm3ainuen 2-MeTmirekcana omnsath ke Toiayon: C7H16--
>CT7HS (tonyon) + 4H2. A B kau-Be KaTaau3aTopa MOKHO UCIOJIb30BATh TNIATUHY UM HUKEb.

8. B mabopatopun metundopMuaT MOTy4arOT peakIfedl KOHJAEHCAIlMM METaHOoJa U MYypPaBbUHOM
kucnotel: HCOOH + CH OH — HCOOCH + H O.IlpombinuieHHbIH MeTHIPOpMHUAT TOTyYaroT
u3 MmeraHoia M okcuna yriepoaa (II) B mpucyrctBum merunara narpus: CH OH + CO —
HCOOCH



Tema 4.3. UnenTudukanusi OpraHudecKux BellecTs, UX 3HaUeHUe U IPUMeHeHue B ObITOBOM 1
NMPOW3BO/JCTBEHHOI 1eATEJIbHOCTH YeJIOBEKA.
1. U3 aTux IByX BEUIECTB TOJBKO IIIOKO3a BCTYIMAET B PEAKIIUIO cepeOpsSHOro 3epKaiia.

100aBUTH KapOOHAT HATPUS — B IPOOUPKE C YKCYCHOH KHCJIOTOH MOSABATCS MY3bIDbKH I'aza
2CH;COOH+ Na,CO; =2CH3;COONa+ H,0+ CO, 1t

0
7 4 Ag,0

t°, NH,OH
H C\

0
s H-c< + 2Agl
OH

Pa3zgea. 5. Kunernueckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX
peakuui.
Tema 5.1. CkopocTh XUMHYECKHX peakunii. XUMHYeCcKOe paBHOBecHe.

1. TemmneparypHblii KOA(p(GUIMEHT — 3TO BEIMYMHA, KOTOpas OMpelIessieT, Kak W3MEHSETCs
XUMHWYCCKadaA HNIU (1)I/I3I/I‘-IGCK21$I XapaKTCPUCTHKA BCIICCTBA B 3aBUCUMOCTHU OT H3MCHCHUA
TCMIICPATYPHI. OH sABISETCS BaKHBIM napamMmeTpomMm, MMO3BOJIAOIUM ITOHATH, KAKUC U3MCHCHUS
MOTYT IPOUCXOJIUTh B PEAKLIUH WJIU BEIIECTBE NP U3BMEHEHUH YCIOBHUI OKpPYKarOLIEH Cpe/bl.

2. Karamuzatopbl — 3TO BeIIECTBA, KOTOPHIE YCKOPSIOT XUMHYECKHE pEaKIUHU, aKTHBHO
YY4acTBYIOT B HHMX, HO CaMU B MTOr€ HE pacxomyrTcs. Peakuuu, uaynime noja JelCTBHEM
KaTaJln3aTOpPOB, HA3bIBAIOT KATATUTUYECKUMU.

3. depmeHTHl — 3TO OuWONOrMYecKHWe KaTanu3aropbl. KaranuzaTop He HaxoIuTCS B
CTEXMOMETPUUYECKUX OTHOUIEHUSX C MPOAYKTAMU U PEreHEepUpyeTCs MOCie KaXIOro LUK
MIPEBPAILCHHS PEareHTOB B MMPOIYKTHI.

2A+B - AB
Vi=k-[A]B] ;
V,=k- 2A) [3} =k-4JA] - 2[B] = 2k[A[B)
v,
v,
4. OtBer B 2 pa3za
5. IlpyunHa mTOpYM TPOAYKTOB — OKHUCIUTENbHbIE pEaKUUU U  MHUKPOOPTraHU3MBI,

pa3MHOXaroIuecss B opranndeckoMm matepuane. Ilpu Hu3koi TemnepaTrype poct Oakrepuil u
CKOPOCTh pacrajia HyTpUEHTOB 3aMeJISIeTCs, I03TOMY €/1a J10JIbIIIE OCTAETCS CBEKEH.

6. Ha MyKOMONBHBIX 3aBOAAax B BO3AYyX IOJHUMAIOTCS YaCTHIBl BEIIECTB, KOTOpPHIE B
OTpeIeIEHHON KOHLEHTPAllMU CMEIIaHHbIE ¢ BO3AYXOM 00pa3yroT B3phIBOOIACHYIO CMECH.

7. Tlapel BemiecTB HaxoAsATCsl HpH 0Oojee BBICOKOW TeMIlepaType, 4eM COOTBETCTBYIOIIUE
KHUJIKOCTH, TO3TOMY CKOPOCTb pPEaKLMH CropaHHs YBEJIWYMBAETCS, YeM M OOBSICHSIOTCA
B3DBbIBBL.

8. HeoOpaTuMbIMH Ha3bIBAIOTCS XUMUYECKHUE PEAKLIUU, KOTOPBHIE MPOUCXOJAT TOIBKO B OJHOM
HaIPAaBJICHUU JI0 MIOJHOTO PACXOI0BAaHUS OJJTHOTO U3 PEAareHTOB.

9. B xumuueckoil peakuuu, XHMHYECKOE pPaBHOBECHE - 3TO COCTOSHUE, B KOTOPOM 00e€
pearupymrolume BeIecTBa U MPOIyKThl IPUCYTCTBYIOT B KOHIIEHTPALUAX, KOTOPbIE HE UMEIOT
JAIBHENIYIO TEHICHIUIO K U3MEHEHHIO C TEYEHUEM BPEMEHH, TaK YTO HET HUKAKUX 3aMETHBIX
U3MEHEHUH B CBOWCTBAax 3TOM CHUCTEMBL. 3TO TOCYHApCTBO PE3yNbTAThl, KOIZA PEAKIMS
IPOTEKAET C TOM e CKOPOCThIO, KaK U 00paTHas peaKIys.

10. Ipu nossimenun Temreparypsl Ha 30 0. CkopocTh MpsIMOIl peakliMu BO3PAcTaeT, a CKOPOCTh
oOparHoii —. Takum 00pa3om, paBHOBECHE CMECTUTCSI BIIEBO, TaK KaK CKOPOCTb OOpaTHON
peakuuu Bo3pacTet B 27 pa3, a mpsMoi B 8 pas.

11. Takum oOpa3om, MpU YMEHBUIEHHH KOHLIEHTPAllUd BCEX BEIIECTB B 2 pa3a, paBHOBECHE
cucteMbl 2CO + 2H2 < CH4 + CO2 cmecTuTCs B HampaBJICHUH OOpa30BaHUS OOJIBIIIETO
konnuecTBa npoaykroB — CH4 u CO2.

Pa3pnen 6. PacTBopsl



Tema 6.1. IlonsiTue 0 pacTBOpax

1. HenacslilieHHBIN pacTBOpP — pacTBOp, B KOTOPOM KOHIIEHTPALMsI PACTBOPEHHOT'O BELIECTBA
MEHBIIE, YEM B HACBIIICHHOM pPACTBOPE, U B KOTOPOM IIPU JAHHBIX YCIOBHUSAX MOXHO
pPacTBOpPHUTH €IIE HEKOTOPOE €ro KoJau4yecTBOo.HachleHHbI pacTBOP — pacTBOp, B KOTOPOM
PacTBOPEHHOE BELIECTBO NPHU JAHHBIX YCIOBHUSAX JOCTUIVIO MAKCUMAaJbHOW KOHUEHTPALUU U
Oosbiiie HE pacTBopsieTca. OcaZioK JaHHOTO BEIIECTBA HAXOJAUTCS B PABHOBECHOM COCTOSIHUH
C BEILIECTBOM B PacTBOpE.

2. PacTBOpHMOCTB-3TO CBOWCTBO TBEPAOIrO, JKUIKOTO WM Ta3000pa3HOTO XUMHYECKOTO
BEILIECTBA, HA3bIBAEMOI'0 PACTBOPEHHBIM BEIIECTBOM, PACTBOPATHCS B TBEPAOM, KHIKOM WU
ra3000pa3HOM PacTBOPHTEIIE.

3. MaccoBasi 1oyt pacTBOPEHHOTO BEIIECTBA — 3TO BEIMYMHA, PaBHAS OTHOIICHHUIO MACChI
PacTBOPEHHOTO BEIIIECTBA K MACCE PacTBOpA.

4. 1. OTMepuBarOT PaCTBOPUTEIIb.

2. McxonHoe BEnIeCTBO PaCTUPAIOT B CTYIIKE U B3BEIIMBAIOT.

3. BemecTBo 3achImaroT B K010y ¢ paCTBOpUTEIIEM, IIPEIBAPUTEILHO HATPETHIM JI0 TEMITepaTyphl, Ha
10—20° C

4. He naBast pacTBOpPY OCTHITb, €r0 (DUIBTPYIOT.

Pa3znen 7. Xumusi B ObITY U IPON3BOJACTBEHHOM /1eATEJIbHOCTH Y€JIOBEKA

Tema 7.1. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITeIbHOCTH YeJI0BeKa

1. Bce, 4To Hac OKpy»KaeT, COCTOUT M3 XMMHUYECKHX BEILECTB: O/eXk]a, 00yBb, MeOeib, MUILA,
ObITOBBIE MPUOOPBI U CPEJCTBA TUTUEHBI, TPAHCIIOPT, 10Ma U T.J. MHOrue oA paboTaroT Ha
XMMHUYECKHX MPOU3BOJACTBAX, Bpauu U (papmaieBThl HE MOTYT paboTarh 0e3 3HAHUS XMMHUU.
MHorue npoueccsl, KOTOpbIe IPOUCXOAAT BOKPYT HAC U BHYTPHU HAC, SABIAIOTCA XUMUYECKUMU,
IIO3TOMY COBPEMEHHBIH OBIT 0€3 XMMHUU HEBO3MOJKEH.

2. BuramuHBI Y4acTBYIOT B peryisiiud OOMEHa BEIIECTB; OHU SIBISIOTCS OMOJOTHYECKUMHU
KaTajau3aTopaMu WK peareHTaMu (POTOXMMHUYECKUX MPOLIECCOB, MPOTEKAIOIINX B OPraHU3ME,
TaK)Ke OHM aKTHBHO YYacTBYIOT B 00pa3oBaHMU (epMEHTOB. BUTaMUHBI BIUSIOT HAa YCBOCHHUE
IUTATEJIbHBIX BEILECTB, CIIOCOOCTBYIOT HOPMalbHOMY POCTY KJIETOK W Pa3BUTHUIO BCETrO
opranusMa. SIBisiiCb COCTaBHOM YacThI0 (PEPMEHTOB, BUTAMHUHBI OIPEJCISAIOT UX HOPMAJIbHYIO
¢yHKIMIO U akTUBHOCTh. CTapaiiTech MpHUAEPKUBAThCSI PAllMOHAIBLHOTO MUTAHUS U TOT/A C
nume OynyT mocTynaTb B OpPraHu3M BCE€ HEOOXOIMMbIE BUTAMHHBI M MHMKPOAIJIEMEHTHI.
Paznuunble GakTopbl — KUIISIYEHUE, 3aMOPaKMBAaHKE, BBICYIIMBAHNE, OCBEUICHHE U MHOTHE
JIpyrue OKa3bpIBalOT HEOMHAKOBOE BIIMSIHUE HA pa3HbIE IPYIIIBI BATAMUHOB. JKHpOpacTBOpUMBIE
BUTAaMUHBI, COJIEp)Kallllecs] B MPOJIYKTaX, IPU TEPMHUUYECKON 00pabOTKe NpaKTUYECKU HE
paspymaroTcs. A BOT BOAOPAacTBOPUMBIE, KOTOPbIE MOKHO HAlTH B OCHOBHOM B OBOILAX U
bpykTax, OOSATCS HE TOJIBKO BBICOKOM TeMIepaTypbl, HO W HENpPaBMWJIbHON MOATOTOBKU K
IIPUTOTOBJICHUIO. 3HAYUTEIBHO CHMIKAET KOJIMYECTBO BUTAMHUHOB B OBOILAX XPAaHEHHE UX B
OYUILEHHOM M Hape3aHHOM BHUJE, 0COOEHHO B BOJE.

3. IIpeumymecra

CuHTeTHYeCKHE MOIOIME CPEACTBAa UMEIOT NMPEUMYILECTBA 110 CPAaBHEHHIO C OOBIYHBIM KHPOBBIM

MbLTOM. OHM CTOSIT 3HAYUTENIBHO JEIIEBIIE KUPOBOTO MbLIA, U B TO ke BpeMsl UX MO 3p ekt

Bbllle. CHHTETHYECKHE MOIOIIUE CPEICTBA MPUMEHUMBI B JKECTKON BOje U Oojiee MPUTOAHBI s

MBIThSI TKAHEN U3 CUHTETUYECKUX BOJIOKOH.

Henocratku

OCHOBHBIM HEJTOCTATKOM CHHTETHUYECKHX MOIOIINX CPEACTB SIBJIAETCS HU3Kask CKOPOCTh PA3JI0KEHHUS.

VIMeHHO BCJEICTBHE 3TOM 0COOEHHOCTH OHM 3arpsi3HAIOT OKPYKAIOLIYI0 MpupoaHyto cpeny. CMC

pa3pakaroT KOXKY 4YeJIOBEKAa, OKa3blBalOT HETaTUBHOE BIIMSIHUE HA €ro OpraHbl JbIXaHUS H

CJIM3UCThIe 00OJIOYKH, YEro He JenaeT HaTypajibHoe MbUIO. Takke OHM CHOCOOHBI MOBPEXKIATH

ITOBEPXHOCTH, HA KOTOPHIE HAHOCSTCS.



B ObITy mpuMeHSIOTCS B KaueCcTBE MOIOIINX cpeacTB Mbuta U nopommku (CMC), orGenuBarTenu u
KOHIWIIMOHEPHI JUI O€Tbs, B KAYECTBE YUCTSIINX CPEACTB CHEIHATBHBIC YACTAIINE TOPOIIKH,
YKUJKOCTH JIJISL MBIThSI TIOCY/IbI U CaHTeXHUKH. OCHOBOI Hanbosee 6€30MacHOTO UX MPUMEHEHHS
CIYXHUT CTPOTO€ CJEeIOBAHHE MHCTPYKIUSAM IO UX HCIOJIB30BAHUIO, KOTOpPHIE BCEr/la €CTh Ha
ATUKETKAaX 3TUX CPEJICTB.

JloMa MPUMEHSIOTCS MHCEKTHIMIBI — CpEICTBa JUisi OOpPHOBI C BPEAHBIMU HACEKOMBIMH:
muxiodoc, xmopodocHeie Kapanmamu («MaimreHbkay).Ha mnpuycageOHOM ydacTKe TaKxKe
MPUMEHSFOTCS MHCEKTULIUIBI («IEeHC» — NIl OOpbOBI ¢ KOJIOPAICKUM KYKOM) U TePOHIIHIBI
(s 60psOBI ¢ copsikamu «YJIBTPAy). OcHoBoli Hanbosee 06e30MacHOr0 MX HMPUMEHEHHUS
CIIYXHUT CTPOro€ CJIeIOBAHNE UHCTPYKIIMHU IO UCTIOIb30BAHUIO ATUX BEILIECTB.

KocMmernueckune cpencrBa, Kak W BCE JPYTHe€ OKpPYXAIOIIME HAC BELIECTBA, SBIISIOTCS
xumuueckumu. KocMetnueckue cpeicTBa UCIOIb30BAIIU €IIE B IPEBHOCTH, HO TOTIa ATO OBLIH
HaTypalibHble MHUHepanbl.Celyac k€ IOYTH BCE KOCMETHYECKHE CpEeICTBa SBJISIOTCS
CUHTETHMUYECKUMHU, BO3MOXKHO C J0O0aBKaMHM HATypallbHbIX BelecTB. Hampumep, paccMoTpum
COCTaB KOMIIAKTHOW MyJpbI: HATypalbHbIN LIENK, TaJlbK, JIAHOJIUH — IMPUPOJHbIC BELIECTBA,
KapOoOHAT KalbliMs, KapOOHAT MarHus, creapar IMHKa, OKCHUIbI jKele3a, MpOonuinapaboH,
apoMaTH3aTOp — CHUHTETHUYECKHEe BemiecTBa. [IpakTuyecku Bce COBpEMEHHBIE MYyIpPbl UMEIOT
Takoi cocrtaB.]' maBHOE CBOMCTBO KOCMETHUECKUX CPEJCTB — IBET, TaK HANpPHUMEp, B MOMaIy
M00aBISIOT OPraHUYECKOE COSAMHEHNE HUKETIS, IepIaMyTpOBBIi 3 ekt

5.2 Ilpumepsl Tem pedepaToB
1. TunbI XUMHYECKOI CBA3HU:

JaTtp onpeneneHue XMMHUYECKOW CBSI3U, OT YE€ro 3aBUCHUT THUI XMMHYECKOW CBS3HM, HMPUPOAA
XUMHYCCKOU CBSI3H,

NEePEUNCINTh W JaTh XapakTepucTuky cBaA3siM: KoBaneHTHas HenossipHasi, KoBaneHTHas
nosisipHast, Meramnueckasi, Bogoponnas,

BJIUSIHUE XMMHUYECKOM CBSI3U Ha CTPOCHHE BELIECTBA.

2. 3HaveHHe PACTBOPOB B 'KU3HH M TEXHHKeE

Uro Takoe pacTBOpPHl M Kak OHHM 0Opa3yroTcs, o0mias XapaKTepHCTHKA, CBOICTBA, BUIBI
pacTBOPOB (HACHIIICHHBIN, HEHACHIIICHHBIN, TIE€PEHACHIIICHHBIH,

[IpuMeHeHre pacTBOPOB B HAILIEH XKU3HH,

OcobeHHOCTH PaCTBOPOB U UX KIlaccu(HKaIus,

3HavyeHHe pacTBOPOB

YCTpaHeHHe KECTKOCTH BOABI HA NIPOMBIIIVICHHBIX IMPEANNPUATHUAX

[ToHsiTHE )K€CTKOCTU BOJBI MBI BCTPEYAeM HE TOJILKO B CIIEJICOJIOTHU U B T€OJIOTHH, a, BOOOIIIE,

MOBCEMECTHO — B XUMHH, TEXHUKH U JIaXKE B OBITY.

Jatp onpeneneHue )KeCTKOCTH BOJIBI,

KauecTBeHHbI€ MTOKa3aTEIN MUTHEBOM BOJIBI: BUJIBI JKECTKOCTH (BpEMEHHAs!, TOCTOSTHHAS )
MeTtonbl ycTpaHeHus

3Ha4YeHHE )KECTKOCTH BOJIbI

4. Ucnios1b30BaHMe MUHEPAJIBHBIX KHCJI0T HA NPeANPUSITHAX Pa3INYHOro Npopuis

JlaTb ompeneneHne KUCIOTaM, BUABI M UX XapaKTepUCTUKA: OOpHAs KMCIOTA. a30THAst KMCIIOTa.
CepHasi KUCIIOTa. MypPaBbHUHAs KUCIIOTA. COJISIHAs KACIIOTA.

Pa3Hble BUABI KUCIOT HAXOAT MPUMEHEHHE B pa3HbIX cpepax MpoMblluieHHOCTH. Bee 3aBucuT
OT UHJMBUAYaIbHBIX CBOMCTB OIIPENEIEHHOIO BEIECTBA.

[IpumeHeHre KUCIOT B: cdepe MEeTaIypruu, XUMUYECKOW MPOMBIIUIEHHOCTH, 3HEPTeTUKE,
IIPOU3BOJICTBE CTEKIIA.

5. IToBapeHHas COJIb KAK XUMHYECKOE ChIPbE



Xumudeckuit coctaB u cBoiictBa noBapenHou conu (NaCl, kpucrammudeckas perierka, BOTHbIH
pacTBop)

[IpomsllIEHHOE TPOU3BOACTBO [IOBAPEHHOU COJIH

[TpuMeHeHrEe TOBApPEHHON COJIM B PA3JIMYHBIX OTPACIAX MPOMBIIUIEHHOCTH

Menunune

6. BHOTEXHOJIOrHS ¥ FeHHasA HHKCHEPHUHA — TEXHOJIO0I'HHA

Jatb onpenenenue — ONOTEXHOJIOT WS, T€HHAS HH)KEHEPUSl.

Mertozabl FeHHON UHKEHEPUH

buotexHonorus kak Hayka sIBJISI€TCS BAKHEHIIUM pa3/ieoM COBPEMEHHOM OM0I0ruu, GU3NKH 1
CTaJla OJTHUM U3 BELYLIUI IPUOPUTETOB B MUPOBOM HAyKe U SKOHOMHKE.

[TpoOnembl U JOCTHKEHHSI OMOTEXHOJIOTHH

[TpoGiieMbl M JOCTHXKEHUS] TEHHOM HHXEHEPUN

COBpeMeHHLIe METO/JbI 06e33apamnBaHnﬂ BOAbI

[TpoGiiema muTheBOrO BogocHaOkeHus. [lutheBast Boia, onpenenenne, OCHOBHBIC TPEOOBAHUS
K KaueCTBY IUTHEBOH BOJBI: OBITh OC30MACHBIMH B SMUJIEMHYECKOM U PagHallMOHHOM
OTHOIIIEHUU, OE€3BPEAHBIMU [0 XHUMHUYECKOMY COCTaBy, o00Jajarh OJarompusiTHBIMU
OpPraHOJIENITUYECKUMU CBOMCTBAMHU.

MeTtonbl 00e33apaKuBaHUs BOJIBI: XJIOPUPOBAHUE, XJIOP, TUOKCHUJI XJIOpa, THIIOXJIOPUT HATPHS,
XJIOpCOEpIKAIIME MPErapaThl, 030HUPOBAHUE.

Jpyrue peareHTHBIE CTIOCOOBI Ae3WH(EKIIMY BOIbI: KUIISTYCHHE, YIbTPadroIeTOBOE U3TyUEHHE,
ANEKTPOUMIYIBCHBIA CIIOCO0, IEKTPOXUMHUECKUNA METOH, 00e33apaKMBaHUE YIbTPA3BYKOM,
paaranMoHHoe o0e33apaKuBaHueE, Ipyrue GUu3nueckrue MeToIbl.

MupoBoOii U OT€YECTBEHHBIN OMBIT.

3amuTa 030HOBOIO KPpPaH 0T XUMHYECKOI0 3arps3HCHUA

UYto Takoe 030H U €ro posib B aTMocdepe
[Tpupozaa u 3HaYE€HUE 030HOBOTO IKPaHa
VlcTOYHUKY pa3pylIeHHs 030HOBOTO CIIOS
«O30HOBBIE JBIPBI» U X BIUSAHUE

[Tpobnema 030HOBOTO dKpaHa U MYTH €€ PEIICHUs

5.3 IlpumepsbI TeCTOBBIX 3aIaHUI
BxoaHoii KOHTPOJIb.

Bapuant nepsBblii

OT1BeTBI
No 1 2 3 4 5 6 7 8 9 10 11 12
BOIIPOCA
OTtBeT 1 2 2 3 4 3 1 1 1 3 2 1
Ne 13 14 15 16 17 18 | 19 | 20 | 21 22 23 24
BOITpOCa
OTBeT 1 2 3 4 2 3 3 4 3 4 2 3

OTBeThI




BxoaHo# KOHTpPoJb 1O XMMuH 1 Kypc
BapuaHr BTOpOi

Ne 1 2 3 4 5 6 7 8 9 10 11 | 12
BOIIpOCa
OTBer 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24
BOIIPOCa
OtBer 1 2 2 4 2 1 3 4 2 1 4 2

5.4. lIpumepbl NPaAaKTUYECKUX 3aTaAHUI
IL.p.Nel. Temal.1l. CtpoeHue aTOMOB XMMHUYECKHUX JIEMEHTOB U IIPUPOAA XUMUUECKON CBS3H

1.CocraBasaTh GopMybl OWHAPHBIX COCTUHEHUN

2. Ha3pIiBaTh COeIMHEHMI 11O TPUBUAIBLHON HOMEHKIATYpe U Mex1yHapo a0 [UPACy.
3.3aKpenuTh NOHATHUS «CTEIEHb OKUCIIEHUSY, «OMHAPHbIE COCTUHEHUAY;

IL.p.Ne2. Tema 1.2. Ilepuoanyecknii 3akon u tTadauua /. U. MenneneeBa

1. Xapakrepu3zoBaTb XMMHYECKHH DJIEMEHT IO €ro IMOJOXKEHUI B NEPUOAUYECKOH CHUCTEME II0
AITOPUTMY.

IL.p. Ne3. Tema 2.1. Tunbsl XUMUUECKUX PEAKIIUM.

1.OnpenensTh TUIBI pEeaKUUil COCNWHEHMS, PA3JIOKEHHUs, 3aMEIICHHs, OOMEHa, B T. 4. PEaKIui
TFOpPEHUs], OKUCIICHHUSI-BOCCTAHOBIICHUSI.

2. CocTaBiATh ypaBHEHHUSI PEAKLIU COOTBETCTBYIOUINX PEAKIUi.

ILp. Ne 4. Tema 2.1. Tunbl XMuMHYECKUX pEeaKIIUil

1.IIpon3BoaANTE pacy€THI IO YPABHEHUSAM XMMUUYECKUX PEAKLIUN

2. Ucnonb3oBath Maccy, 00bEM (HOpMalbHbIE YCIOBHS) Ta30B, KOJMUYECTBO BEILECTBA.

IL.p.Ne5. Tema 2.2. DieKTpOIUTHYECKAs JUCCOIMAIUSA U HOHHBIA OOMEH.

1. [TpoBOAMTH peakuu HOHHOTO OOMEHa.

2.CocTaBisiTh HOHHBIE PEaKIIUU B MOJIEKYJISIPHON, IOJTHOW HOHHON (hopMe U COKpAIIEHHOMN

3. Honstne rugponusza BemiecTB. CocTaBie€HUE ypaBHEHUM THAPOIU3a U ONPEICICHUE CPEJIbI
pacTBopa.

4. IlpumeHeHne THAPOIIN3A B IPAKTUYECKON JESITEIBHOCTH YEJIOBEKA.

I1.p.Ne6. Tema 3.1. Knnaccudukarysi, HOMEHKIATypa U CTpPOCHHE HEOPraHMYECKUX BEIIECTB.

1. HassiBats BemiectBa no mexxayHapoHoi (MIOITAK) nnu TpuBnanbsHOM HOMEHKIAaType.
2.CocTaBasaTh (OPMYJIBI IO HA3BAHUIO.

3.0mnpenensaTs NPUHAAIEKHOCTD BEIIECTBA K KJIACCY HEOPraHMYECKUX COCTUHEHUI.

I1. p.Ne 7. Tema 3.2. ®U3UKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BELLIECTB

1. CocTaBnaTh ypaBHEHUSI XMMUYECKUX PEAKLUI C y4aCTHEM MPOCTHIX U CII0KHBIX HEOPTaHUUECKUX
BEIIECTB.

2. be3onacHoe UCHOJIB30BAaHUE BAaKHEMIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JESATEIIBHOCTH YEJIOBEKA.

I1.p.Ne8. Tema 3.3. nenTudukanys HEOpraHMUECKUX BEIIECTB.

1 .Pemenne skciepuMEHTANBHBIX 3a7a4 10 XUMUYECKHM CBOMCTBAM HEOPTaHUYECKUX BEILECTB.

2. UneHTudUIMpoBaTh peakui Ha KATHOHBI M AaHUOHBI.

I1. p. Ne 9. Temad.1. Knaccuduxaius, CTpoeHHE 1 HOMEHKJIATypa OPTaHUYECKUX BEIIEeCTB

1. HoMeHKIaTypa OpraHM4ecKux COEAMHEHNN OTAEIbHBIX KIACCOB.



2. CocraBieHue MONHBIX M COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMYECKUX BEIIECTB.

3. IlpousBomuTh pacu€rbl mnpocTeimeil (GopMyabl OpPraHMYecKOM MOJIEKYNBbl, HCXOIA U3
aJIeMEeHTapHOro coctaBa(B%).

I1. p. Ne 10. Tema 4.2. CBoiicTBa OpraHM4E€CKUX COCTUHEHUM

1. 3akpenuTh CBOMCTBAa OPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHMSI.

2. BemmonHenue 3a1anuil. 13 nepedncieHHbIX CBOMCTB BbIOpaTh KAaKOE U3 MPEATIOKEHHBIX BEIIECTB
o0aaeT ’TUMHU CBOHCTBAMHU.

3. BrimonHenue 3amaHuil. M3 npennoxkeHHOro mnepeyHsl BEIIECTB BBIOpaTh TO, C KOTOPBIM
B3aMMOCTBYET YKa3aHHOE BEILECTBO.

IL.p. Nel1. Tema 4.2. CpolicTBa OpraHUYECKUX COEANHEHUN

1.XapakTepru30BaTh XMMUUECKHUE CBOICTBA U ITOJIyUEHUE OPIraHUYECKUX BEILIECTB

2.BBINOJIHATE 33JJaHUS 110 IPEIIOKEHHBIM LIENIOYKaM IIPEBPAIIECHUN.

IL.p. 12. Tema 4.2. CBoiicTBa OPraHNYECKUX COEINHEHUM.

1. TTosy4uTh STUIIEH.

2. 3yunts ero cBoiicTBa

3. 3anucaTre ypaBHEHUS NPOBEAEHHBIX PEAKLIUM.

I1.p.13. Tema 4.3. Vnentuduxanus opraHMueCcK1X BEUIECTB, UX 3HAaUEHUE U IPUMEHEHHE B OBITOBON
Y TIPOM3BOJICTBEHHOH /1€ATEIbHOCTH YEJIOBEKA.

1. 3aganue. C MOMOIIBIO XapaKTEPHBIX peaklUUi pacno3HaiiTe, B Kakol M3 MpOOHUPOK HaXOASTCS
BbI/IaHHBIE BEILLIECTBA.

2. 3anucarh ypaBHEHUS PEAKIUI IPOBENEHHBIX IKCIIEPUMEHTOB

I1.p.14. Tema 5.1. CKOpOCTh XMMHUUYECKUX PeaKIMii. XMUMHUYECKOE PaBHOBECHUE

1. I3y4yeHune BIUSHUS pa3InYHbIX (PAKTOPOB HAa MPOTEKAHUE XMMUYECKUX PEAKIIMIA P ITPOBEACHUU
JKCIIEPUMEHTA.

2.3anucap ypaBHEHUS PEAKLIU.

3.Perrenuie 3aga4 1mo JaHHOM TEME.

I1.p.15. Tema 6.1. ITousarue o pacTBopax

1.Pemenune pacy€THbBIX 3a/1a4 HA MPUTOTOBICHUE PACTBOPOB.

2.BblnosIHEHNE SKCIIEPUMEHTA Ha IPUTOTOBJIEHUE PACTBOPOB.

3.0TBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

I1.p.16. Tema 7.1. Xumus B ObITY U IPOU3BOJCTBEHHOM JESITEILHOCTH YeJIOBEKa

1.3akpenTsb 3HaHMS O HOBEWIINX JOCTHKEHUSIX HAYKH U XUMHUYECKON TEXHOJIOTHH.

2.Ponb xumMMHM B OO0ECIEUEHUH HKOJOTHYECKOM, SHEPreTHYecKod M NHILNEeBOH Oe30omacHoCTH,
pa3BUTHUN MEAULIMHBIL.

3. IlpuMeHeHNN XMMHYECKHX BEIECTB M TEXHOJOrui c yuérom Oyaymied npodeccruoHanbHOU
JESTEIIbHOCTH 110 MPEI0KEHHBIM TEMaM.

I1. p.Ne 17. Tema 7.1. Xumust B ObITY U IPOU3BOJICTBEHHOM J1€ATENBHOCTH YEIOBEKA

CuHTETHYECKUE MOIOIIUE CPEJICTBA,
’KupoBbie M BojoCMsATYAIOLIUE CPEICTBA
Moromue u YUCTAIINE CPECTBA,
ABTOKOCMETHKA

JlakokpacouHbie

OpraHonenTuYecKuii aHaau3



6. [Ipumepbl OLIEHOYHBIX CPEICTB /ISl POBeEAeHUsI IPOMEKYTOUYHOMH aTTecTalluu

6.1. KonTpoJsibHbIe padoThI IO pa3aenam

KonTpoubnas padora Ne 1. Pazgen 2. Xumudeckue peakuuu. «XuMHYeCKHe peaKkiun».

3ananmue 1. Tect ¢ BLIOOPOM 0JHOTO BEPHOI0 OTBETA

1-A, 2-T', 3-B, 4-B, 5-b, 6-b, 7-b, 8-B, 9b, 10-A, 11-A, 12-A, 13-B, 14-T

3aganme 2. OrBeT: m P20s5 =106,57.

3ananmue 3. 1-5 coequnenus, 2-6 paznoxenus, 3-8 oOMeHa

3ananue 4. OcymecTBUTh CleayIOIIKE IpeBpaiieHus. PaccraBbre KOdQOUITUSHTHI.

Fe203— Fez(S04)3— Fe(OH)s — Feo03

1.Fe203 + 3H2S0s — Fex(S04)3+ 3H20

2.Fe2(S04)3+6KOH— 2Fe¢(OH )3 | + 3K2SO4

3. 2Fe(OH )3 | — Fe203 +3H20

3ana1me 5. CocTaBbTe QJICKTPOHHYIO U I‘pa(bI/I‘ICCKYIO (bOpMYJIy I XUMHUYCCKOI'0O 3JICMCHTA 110

HOMepoMm 13.

OnekTpoHHas dhopmyna atoma: Al - 1s22s22p¢ 3s2 3p?

OneKkTpoHHO-rpacdmnyeckas popmyna n cxema CTPOEHNS AfieMeHTa:

CHMBOJI 2JICMENTA,

ONeKTPOHHO-Ipa-

= Cxema d2neKkTpou- dnexTponnas :
NnopsajiKoBbLIM HO- (])H‘IOCKEN!
HOro CTpOeHN topmyna
MED, HA3BaAHME ! (])opmyna
K LM LTI3| |
P
Al (13 1s22522p®3s23p! | - fRIT 3
ANMOMMHHHA 2p
8 3

2s
Is




KonTpoubnas pabora Ne2
Pa3znea 3. CTpoeHue U CBOIiCTBA HEOPraHM4YeCcKHX BemecTB. «CBOMCTBA HEOPTraHUYECKUX
BelIeCTB)»
BapuanT nepBbii
3ananue 1. Bemmucarh 13 CriucKka BEIECTB OKCHIbI, OCHOBAHUS, KMCIIOTHI , COJIM U Ha3BaTh UX: H2SO4
, Cu(OH).,K3P0g4, Ca0,

OKcuael KUCJIOTEI OcHoBaHusI Conn

CaO H2SO4 Cu(OH)2 K3PO4

3ananue 2. CoctaBuTh GOPMYIIBI COSAMHEHUMN:
a) okcupa yriaepona (II),
6) ruapokcuaa meau(Il),
B) XJIOPOBOJIOPOIHOM KUCIIOTHI,
r) cynbdara HATpHUS.
a)CO, 6) Cu(OH)2 B)HCI  Na2SO4
3aganue 3. Hanucath ypaBHeHHs xuMudeckux peakiuii: a) HoSO4 + Mg; 6) Na2O + HBr; B) SO2
+ CaO; r)CaCO3z + HCI; m) AICl3 + AgNO3 .Yka3aTh Ha3BaHUS MPOAYKTOB PEAKIIHH.
a) Ho.SOs + Mg— MgSOs+ H»
cynb(har Maraus, BOJAOPOT
6) Na,O + HBr— NaBr + Na,O
OpOMUJT HATPHSI, OKCUJI HATPHS
B) SO, + Ca0O—Ca SO3
CYIb(MUT KaTbIUsI
r)CaCOs + HCI—CaCl,+ H,0 + CO>
XJIOPUJI KaJIbIIHsL, BOJIA M YTJIEKHUCIIBIN Ta3
4. 3agaga. OTBeT: M=23T.
3aganue 5. OcylecTBUTh NEPEXO/Ibl: KaJUi— OKCHJ Kalus— TUAPOKCU Kalus — cynbdar Kanus
1. K+ 02— K20
2. K20+ H.,0—-KOH
3. 2KOH + H2S0O4— K2SO4+ 2H,0

Bapuanr BTOpou

3apanue 1. BeimucaTth U3 CIHMCKA BEIIECTB OKCUbI, OCHOBAHMS, KHCIIOTHI , COJIU M Ha3BaTh ux: NaOH
, H3PO4, SOz , CaCO3

Oxcuabl KHCIOTBI OcHoBaHHUS Comn

SO2 H3PO4 NaOH CaCOs

3aganue 2. CocraButh QopMysbl COeAMHEHMIA: a) okcuaa azora ( [V) ,0) ruapokcuaa kamus, B)
XJIOpHUa HaTpus, T) cynbduaa oapus.
a) NO2, 6) KOH, B) NaCl, r)BaS
3aganue 3. Hanucate ypaBHenust xumuueckux peakuuii: a) HCI + K; 6) K20 + HBr; B) CaCO3 +
H2S04; r) CO2 + CaO; o) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUs MPOYKTOB PEAKITUH.
a)2HCI + 2K— 2KCl1 + H»
XJIOPUJL KaJIHsl. BOJOPOJ
0) K20 +2HBr— 2KBr + H;0



OpoMuJ Kaimus U Boja
B) CaCO3 + H2SO4=Ca SO4+ H2COs3
cynb(haT KaJabIUsl U YroJIbHAs KUCIOTa

r)r) CO2 + CaO — CaCOsg;

KapOOHAT KaJbIHs
1) Ba(OH)2 + SiO2 — Ba SiOz+ H>O

CHJIMKAT Oapus U Boja
3aganue 4. Berancnute 00beM 1a3000pa3HOTO XJI0Pa, KOTOPBIA BCTYIHT B PEAKITUIO C HATPHEM, IS
nonydenus 11,7 r xyopuaa HaTpus.
OtBet: V(Cl2) =2,24n
3apanue 5. OcymecTBUTh Tepexoabl: cepa— okcua cepol (IV) —cepHucras kuciaora —Cyabdur
HaTpus
1.S+ 02— SO
2. SO2+ H20— H2S0s3
3. H2S03+2NaOH— NaxSO3+ H.0

KonTpoasnas pa6ora Ne3
Pasnen 4. Crpoenme u cBoiicTBa opranuveckux BemlecTB. «CTpoeHHe H CBoiicTBa
OpPraHu4YecKuX BellecTB

TecT ¢ BLIOOPOM OHOTO BEPHOT'O OTBETA
1-T'; 2-b; 3-b ; 4-b;

CooTBETCTBHE:

5-A6.b4, B5, 17, 12,E1, X3;

6 - OTHATHE BOJIOPOJIA;

7-T;

8- B;

9-niponien C3Hs ;

10- Cs H120s6 - rimroko3a;

11- peakius nprUcoeINHEHUS;

12- Nzomepsi coctaBa CsHio: a) C-C-C-C-C; 6) C-C(CHz)-C-C B) C-C(CHz)2-C

6.2 TecTsl O pa3nenam

Ne 1 2 3 4 5 6 7 8 9
BOIIpoca
OTtBeT B b A A B A B b A
Ne 10 11 12 13 14 15 16 17 18
BOTIpOCa
OTtBeT A B 3 1 1 1 2 3 1
Ne 19 20 21 22 23 24 25 26 27
BOIIpOCa
OtBeT 4 2 4 4 1 4 1 2 14,5
Ne 28 29 30 31 32 33 34 35 36
BOITpoca




OtBeT 2 3 4 2 2 1 A-1, A-5, b- | Ilpwuo-
4,
Bb-5,6, JKEeHUe
B-1,T-
B-2,T- 3
3
Ne 37 38 39 40 41 42 43 44 45
BOIIpoca
OtBer §) o §) a 0 a B r 0
Ne 46 47 48 49 50 51 52 53 54
BOTpoOCa
OtBeT r B 0 r r 3] a a r
Ne 55 56 63 64 65 66 67 68 69
BOIIpOCa
OtBeT r B 0 B a B §) B B
Ne 70 71 72 73 74 75 76 77 78
BOIpoca
OrtBer a 0 a 0 a B a o B
Ne 79 80 81 82 83 84 85 86 87
BOTIpOCa
OtBeT §) B a a,B 0 B a S a
Ne 88 89 90 91 102 103 104 105 106
BOTIpOCa
OTtBeT B a a §) B 4 7 3 A
Ne 107 108 109 110 111 112 113 114 115
BOIMpoca
OtBer |3 a,0,B a, B [punoxxenue a a 6 B a
Ne 116 117 118 119 120 121 122 123 124
BOTIpOCa
OrtBer 0 0 r 0 B r 0 JTAaHOII 70%
Ne 125 126 127 128 129 130 131 132 133
BOTIpOCa
OrtBer 1,2 2,35 2,4 1,2,5 1,3 2,5 1.234 2 2,5
Ne 134 135 136 137 138 139

BOIIpOCa




OtBer | 1,4,5 B NaBr, [punoxe- 0,4 0,059

H,S04 MOJIB/JT
HHE

[puioxkenune

Bonpoc 36. CoctaBbTe ypaBHEHUE peakLUU [0 ONUCAHUIO, JANTE XapaKTEPUCTUKY YypaBHEHUS
peakuun: cyiabdar xkenesa(lll) + ruapoxcun kanus = rugpokcu xenesza(lll) + cynbdar kamus.
Fe2(S04)3+6KOH— 2Fe(OH )3 | + 3K2S04

Peakiiusa ooMena

C2. CocraBbTe ypaBHEHUS peakuMil 1o cxeme npespameHuii: S — SO2 — SO3 — H2S0O4 —
Na2S04.

1.5+ 02— SOz

2.2502+ O2— 2S03

3. SO3+ H20— H2S04

4. H,SO4+2NaOH— NaxSO04+ H20

Bonpoc 110. U3omepsI: 2-mMeTri1 OyTaH, eHTaH, 2, 2 tumetni nponad. I'omosioru: OyraH,
NICHTaH

Bonpoc 137.3akoHunTte ypaBHEeHUs peakiuii. PaccrtaBbre kKoagduimeHTsl. Hamumure s Kaxmaon
pEaKIMy MOHHBIC YPABHEHHUSI.

A)NaCl + AgNOz —Na NOs+AgCl ;

Na® + ClI'+ Ag" + NOs "— Na" + CI"+ AgCl|

Cl+ Ag"= AgCl]

b)CaCOs + 2HC1 —CaCl; +H2COs ;

CaCOs + 2H* +2CI" »Ca*"+ 2CI'+ H,0 + CO

CaCOs; + 2H™+ — Ca?'+ H.0 + CO;

B)2HNO3 + Cu(OH)2 —. Cu(NO3)2+2 H20

2H" +2 NO3 "+ Cu(OH)2/— Cu® + 2(NOs)+ 2 H.0

2H* + Cu(OH)2]— Cu* +2H0

6.3 Bonpochl 1J1s1 HOATOTOBKH K MPOMEKYTOYHOM aTTeCcTAlMU

Pa3nes Opranuyeckasi Xumusi

1. Oprannueckas XUMHs, HayKa, IPEIMETOM U3y4EHUSI KOTOPOU SIBJIAIOTCSI COEAMHEHUS YIIIepoaa
C ZIp. JIEMEHTaMU — T. H. OpPraHW4. COEAMHEHMs, a TAaK)K€ 3aKOHbI UX MPEBpallleHUi; 4acThb
xumuH. OpraHvyeckre M HEOpraHMYeCKHe BEUIeCTBa OTJIMYAIOTCSA APYr OT JApyra Mo cBoeu
XUMHUYECKON CTPYKTYype M cBoicTBaM. OpraHMyecKkue BEILECTBa COAEpPXkKAT YIiepo, KOTOPbIi
o0Opa3yeT CBsI3U C OPYTUMH 3JIEMEHTaMH, TaKUMH Kak BOJIOPOJ, KHCIOpPOA, a30T U JpYTHe.
Heopranunueckue BemiecTBa, HalpOTUB, HE COAEPKAT YIIEPOI U MOTYT COCTOSITh U3 Pa3INYHbIX
9JIEMEHTOB, TAKMX KaK METaJlJIbl, KUCIOPO/I, Cepa U JIpyrHe.

2. OcHOBHBIE IOJIOXKeHHS Teopun cTpoenust A.M. Bytieposa:

ATOMBI B MOJIEKYJIaX COEAMHEHBI IPYT C APYTOM B ONPEIEICHHOM MOCIEI0BATEIBHOCTH COTJIaCHO

UX BaJIEHTHOCTSIM

XVMHYECKOE CTPOEHUE MOYKHO YCTAHABIMBATh XUMUUECKUMHU METOJaMHU

CBolCTBa BELIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOEHUS

[To cBoiicTBaM /1aHHOTO BELIECTBA MOKHO OINPEAEITUTh CTPOECHUE €r0 MOJIEKYJBI, & M0 CTPOCHHUIO

MOJIEKYJIBI - IPEIBUJIETH CBOMCTBA

ATOMBI U TPYIIIBI ATOMOB B MOJIEKYJIE OKa3bIBAIOT B3aUMHOE BIMSHUE IPYT Ha JIpyra

3. Bce ankaHbl — BeliecTBa, CX0XKHE MO (PU3NYECKUM U XUMHUYECKUM CBOUCTBaM, U
OTJIMYAIOIIHECS Ha OAHY WU Heckonbko rpynn —CH2— npyr ot npyra. Takue BemecTBa
Ha3bIBAIOTCS TOMOJIOTAMU, a PsiJ] BEIIECTB, SIBJISIFOIIMXCS TOMOJIOTaMH, Ha3bIBAIOT
TOMOJIOTHUECKUM psiioM. CaMblii IEpBBIN MIPEICTABUTENIb TOMOJIOTMYECKOTO psAJla aIKaHOB —



Metad CH4. , unu H-CH2—-H. [Tpoaom&uTh roMOJIOTHYECKUN PSJT MOKHO, TTOCIEA0BATEIBLHO
no6asisist rpynny —CH2— B yrieBogOpOAHYIO LIETb aJIKaHa.

[leHTan OTHOCHTCS K KJIAacCy ajKaHOB, 3HAYUT Be3ae OyayT oaumHapHbeie cBs3u. 1. CHauana
3anuceiBaeM nentad. CH3 - CH2 - CH2 - CH2 - CH2. [Janee 3anucsiBaem uzomep. CH3 - CH -
CH2 - CH3 | CH3 Hansslii n3omep HaszbiBaeTcs 2 - meTmwioyran. CH3 | CH3 - C - CH3 | CH3
JlanHblil n3omMep HasbiBaeTcs 2,2 - AUMETWINponaH. To €cTh M30Mepbl UMEIOT OJMHAKOBBII
Ka4eCTBECHHBIN U KOJUYECTBEHHBIN COCTAB, HO OTJIMYAKOTCA 110 CTPOEHHUE.

CYH_ICCTByeT BCCTO ITATh U3OMCPHBIX COGI[I/IHCHI/Iﬁ C COCTaBOM, KOTOPBIC UMCHOT PACIIPOCTPAHCHHBIC
TPHUBHUAJIBHBIC HANMCHOBAHHA IIOMHUMO CUCTCMATUYICCKUX.

5.

Ankanbl (mapaduHbBI) - 3TO HACHIIEHHbIE (TO €CThb 0O€3 JBOWHBIX M TPOWHBIX CBS3€H)
aIMKINYecKue (To ecTh 0e3 IUKIIOB) YIIIeBOAOPOAbI (COSTUHEHNUS, COCTOSIINE TOIBKO U3 aTOMOB
yriepoja W BOJOPOJA). AJIKaHBI — BeCbMa HHEPTHBIE COCAMHEHUS, JUII HUX XapaKTEPHO
OTpaHUYEHHOE YHCIIO peakuuid. biarogaps cBoel HHEPTHOCTH allKaHbl YaCTO MCIIONB3YIOTCS KaK
HENoJIsIpHble pacTBopUTenH. Elle mpuMep MCIOIb30BaHMS NMACCUBHOCTH AJIKAHOB: IIEJIOYHBIE
METaJUIbl HEBO3MOYKHO XPaHUTh Ha BO3/1yXe, TaK KaK OHU MTHOBEHHO PEarupyroT ¢ KHUCIOPOOM,
BOJISHBIMU TIapaMH, YIJIEKUCIIBIM ra3oM, AaXke ¢ a30TOM. 3aTO UX XPaHAT M0J1 CJIOEM KepOCHHA.

AJKaHbl HE OKHUCIJIAIOTCS XK€ TaKMMM CUJIbHBIMU OKHCIIMTEISIMHM, KaK II€pMaHraHaT KaJlus WIH
JUXpOMAT KaJlusl, OHU HE pearupyroT ¢ KUCI0TaMu (MCKJIFOUEHNE — HUTPOBAHUE) U LLETOYAMH.

6.

AJKeHBI — 3TO HCIIPCACIIbHBIC (HeHaCLII_HeHHLIC) HCUUKIIMYCCKUC YTITICBOAOPOABI, B MOJICKYJIAaX
KOTOPBIX IIPUCYTCTBYCT OJHA I[BOfIHaSI CBA3b MCXKYy aTOMaMU yrjiepoja C=C.

Hanuuue nBOMHOW CBA3M MeEXIy aToMaMu Yriepoia OYeHb CHJIBHO MEHSET CBOMCTBa
yIII€BOAOPOAOB. B 3TOM cTaThe MbI MOAPOOHO OCTAHOBUMCS HA CBOIMCTBAX, CIIOCO0AX MOJIYYCHUS U
OCOOCHHOCTSIX CTPOEHUS ajJKkeHOB. lJis anKeHOB XapakTepHa CTPYKTYpHas U MPOCTPAaHCTBEHHAs
n30Mepus. AJIKEHbI — HETPEIEIbHBIC YIICBOAOPObI, B MOJICKYJIaX KOTOPBIX €CTh OJHA JBOWHAs
cBs3b. CTpOeHUE U CBOICTBAa JBOWHOWM CBSI3M OMPENENSIOT XapaKTepHbIE XMMHUYECKHE CBONCTBA
AJIKCHOB.

7.

AJKMHaMU Ha3bIBAIOT YIIIEBOJIOPOMbI, COAEpKAIINe KPOME G-CBA3CH JBE  T-CBSI3U (TPOIHYIO
CBA3b) y OJHOM mapbl YriaepoAHbIX artomMoB. OO6mas ¢opMmyna TOMOJOTMYECKOTO psaa
alEeTWIEHOBBIX yriieogopoaoB CnH2n-2. PonoHauanbHUKOM 3TOr0 psifa sIBISETCS AlETHIICH.
M3oMepust alieTUIIEHOBBIX YIJIEBOJOPOAOB ONPENEISAETCS KaK CTPOEHUEM YIIIEPOJHOIO CKEJIETa,
TaK Y MOJ0XKEHUEM TPOHOMN cBsi3u. IIpyn paccMOTpeHNHM XMMHUYECKUX CBOWCTB QIKUHOB CIIETYET
YUUTBIBaTh 0COOEHHOCTH TPOWHON CBSA3H: 1O CPAaBHEHHIO C aJIKEHAMH aJIKUHBI HECKOJIbKO MEHEee
aKTUBHBl B PEAKLUAX DIEKTPOPHILHOTO TMPHUCOEAWHEHHs M 0ojiee aKTUBHBI B PEAKIMAX C
HyKJIeopmiamMu (BoAa, aJIKOTONSATHI, aMHUHBI). DTH OCOOEHHOCTH alleTUIICHOBOW TPYHIUPOBKU
00BsICHsI0TCS ee cTpoeHrneM. O0a yriiepoJIHbIX aToMa B alleTHJICHE HAXOMSTCS B SP-TUOPHIHOM
cocTosiHUU. Mexay TeM, yeM OoJblie 10 S-OpOUTaIu B THOPUIHOM COCTOSIHMM, TeM OJMKe
AIIEKTPOHBI HAXOAATCS K SIAPY U, CIEIOBATENbHO, TEM TPYIHEE 3TU AJIEKTPOHBI BOBJIEKAIOTCS B
XUMHUYECKHE MPEBpAIICHUs ¢ ydacTueM 3iekTpodunos. C aApyroil cTopoHsl, fapa yriepojaa B
aleTHIIeHe ropasio 6oJiee TOCTYIHBI s HyKJI€O(QMIbHBIX PeareHTOB Oyiarofaps ero JuHeiHOMY
CTPOEHHUIO.

beH3on sBnsSeTCS apoOMaTUYECKUM YIJI€BOJAOPOAHBIM COEAMHEHUEM, IMPEACTaBISIONUM COO0M
MIPO3PAYHYIO KUIKOCTb, KOTOpasi UMEET clierka ciaakoBathbiil 3amax. CTpykTypHas Qopmyna
6ensona - C6H6. ben3on BO3MOXKHO MOTYYUTh MyTeM TPUMEPU3ALNH alleTHIIeHA

BeH30y1 akTHBHO BCTyMaeT B peakiMHM C KHCJIOTaMH, a TaKXe BEIIECTBAMHM M3 KJlacca alIKeHOB,
rajloreHOB, ape€HOB W XJIOPAJKaHOB. B OCHOBHOM JaHHBIM YIJIEBOJOPOJ BCTYIA€T B PEAKIIUIO
3aMelneHus. BbpICOKas Temreparypa W CHIBHOE JaBIICHHE OKa3bIBAIOT BJHMSHHE Ha pPa3pbiB
OEH30JIbHOT0 KOJIBIIA.

9.

CnupTtel —  CJIOXHBIE  OpPraHWYECKHWE  COCAMHEHHS,  YIJIEBOJAOPOMBI,  00s3aTEIHHO
CnupTcoaepkalye OJIWH WIM HECKONbKO ruApokcuioB (rpynn OH-—), cBs3aHHBIX C
YIIEBOIOPOAHBIM pagukanoM. Knaccudukanus



— Ilo KonMYecTBY rUAPOKCUIIOB CIUPTHI AT HA OAHO-, IBYX-, TPeX-, MHOroaToMHble. Hampumep,
OJIHOATOMHBIM 3TAHOJ; TPEXaTOMHBIN ITIULECPHH.

— Ilo ToMy, ¢ KaKUM YUCIIOM PaJIUKAJIOB CBA3aH aTOM YIJIEpOJia, COeAMHEHHBbIN ¢ rpynnoil OH—,
CIUPTHI Pa3JIEISIIOT HAa IEPBUYHBIE, BTOPUUHBIE, TPETUYHBIE.

— Ilo xapakTtepy cBsizeli paaukaza CHOUPTHI OBbIBAIOT MpEACIbHBIMH, HENpPeaeIbHbIMH,
apoOMaTU4YEeCKUMHU. B apoMaTHUECKUX CIUPTax TUAPOKCHI CBSA3aH HE HANPSAMYIO ¢ OEH30JbHBIM
KOJIBIIOM, a Yepe3 APYyro (Apyrue) paauKanibl.

— Coeaunenusi, B KOTopbix OH— npsimMo cBs3aHa ¢ OEH30JIBHBIM [IUKIIOM, CYUTAIOTCS OT/ICIbHBIM
kjaccoM (enonoB. [IpocTeiiye cnupThl CMENMBAIOTCS ¢ BOAOU B JH00BIX nponopuusax. Ecnu xe B
MOJIEKYJTy BXOAUT Oojiee 9 paanKkaioB, TO BOOOIE HE pacTBOPSIOTCA B Boje. Bece criupThl XOpoIIo
pPacTBOPSIIOTCS B OPraHUYECKUX pacTBopuTesix. [I[pumenenue

— B opranunyeckoMm cuHTE3e€.

— buoronnuBo, 100aBKM B TOIUIMBO, HMHIPEIUEHT TOPMO3HOM >KUIKOCTU, TUIPABINYECKUX

HKUJKOCTEH.

— PactBoputenu.

— Coippe s mpomsBoacTBa [IAB, monmmepoB, MeCTUIMIOB, aHTU(GPU30B, B3PHIBUATHIX H

OTPABJISIONINX BEIIECTB, OBITOBOM XUMHH.
— Jymmcteie BemectBa sl napdroMepun. BXoasaT B COCTaB KOCMETHUECKHUX W MEAMIIMHCKUX
CPEJICTB.

— OcHoBa anKOroJbHBIX HAaUTKOB, PaCTBOPUTENb JJI 3CCEHIUI; caxapo3aMeHUTENb (MaHHUT U

T.I1.); KpacuTenb (JIFOTEHH), apoMaTru3aTop (MEHTOI).

10. MonexynsipHas popmyna penona COHSOH. B monexyne ¢eHona ruipoKCHUIIbHAS TPYIINa CBA3aHa
C (eHWIBHBIM pPagUKAIOM — OJHOBAICHTHBIM OCTaTKOM apOMaTHYECKOTO YTIIEBOJOPO.A
O6enszona. B mpomeinuieHHOCTH ()EHON TMOMYyYaroT B OONBIIMX KOJUYECTBaX. IJTO BEIIECTBO
MaJOpacTBOPUMO B XOJIOJHOM BOJE, HO XOPOILIO pacTBopsieTcs B ropsueii. eHoun s10BUT.

11. Anpperuapl — 3TO KapOOHUIIbHBIE COCOUHEHMS, Yy KOTOpbIX KapOoHumnpHas rpymma (C=0)
pacmojoXeHa Ha KOHIE YIJIeBOAOPOAHOM uenu.brarogaps KOHIIEBOMY pPacHOJIOKEHUIO
KapOOHWJIBHOM TPYMIbl, CBOICTBA albJETHJIOB CHJIBHO OTJIMYAIOTCS OT CBOWCTB KETOHOB,
MO3TOMY aJbJIETH/IbI U KETOHBI PACCMATPUBAIOTCS KaK JIBa OT/EIBHBIX Kiacca.

12. KapOoHOBBIE KHCIIOTBI — 3TO OPraHMYECKUE BEIIECTBA, COoJeprKaliue KapOOKCUIbHYIO TPy —
COOH (ctpykTypHOE n306paxenue cupana). CymecTByeT HECKOJIBKO CIOCOO0B KIacCH(PUKAIIUU
KapOOHOBBIX KHCJIOT: 110 YHCIY KapOOKCHUIBHBIX TPYII, O HAJMYUIO KPATHBIX CBSA3EH, LIUKJIIOB,
OCH30JIbHBIX fA7ep, a TaKXkKe M0 HAIWYMIO HecTapIMX (PYHKIHMOHAIBHBIX I'PYNIl B MOJEKYJe.
[TepeuncnumM BakHeHue mojakiaacchl KapOOHOBBIX KUCIOT. KapOOHOBBIE KMCIOTHI CUMTAIOTCS
C1a0bIMH, OHM JUCCOLUUPYIOT HE TOJTHOCTHIO.

13. YrieBoapl — 3TO MIUPOKUI KJIACC OPTraHMYECKHX COSAMHEHHH, OJMH W3 BAXHEWIINX KJIacCOB
OpTaHMKH JIJIsl BCEX KUBBIX CYIIECTB Ha 3eMIIe.

[Tpocreiimuye yrneBoabl, MOHOCAXapuabl — COJIEpKaT B MOJIEKyJie KapOOHUIIbHYIO TpyNy (ObIBatOT

KaK C aJlbJIeTHIHOM IPpYMNION, TaK U C KETO-TPYMION), a TaKKe HECKOJIbKO M'MAPOKCHIIbHBIX TPYIIIL.

Takum 006pa3oM MOHOCaxapHabl COYETAIOT B ce0e CBOMCTBA KaK KapOOHMIBHBIX COSIUHECHHUMN TaK 1

MHOT0aTOMHBIX CIIUPTOB. bojiee ciIo0KHbIe yrieBoAbl HOCTPOEHBI U3 HECKOJIBKUX (OJIUIOocaxapubl,

YaCTHBIM Cilydall — Aucaxapujibl) WM MHOXECTBa (MoJIMcaxapuibl) MOHOCAXapuIOB (TOUHEE UX

OCTaTKOB).

14. AmuHBI - OpraHU4ecKre COSIUHEHHUS, MMPOAYKTHI 3aMEIICHUsT aTOMOB BOojiopoa B ammuake NH3
Pa3IMYHBIMHU YTJIEBOJOPOAHBIMU pajaukanaMu. DyHKIMOHAbHAS TPYNIONH aMUHOB SBIISETCS
amuHorpynna - NH2. Ilo uuciny yriaeBoIOpOAHBIX pPaguKajiOB aMHMHBI IOAPA3JEISAIOTCS Ha
NEepBUYHbIC, BTOPUYHbIE U TPETUYHbIE. Aa3BaHUS AMHHOB (OPMHUPYIOTCS IMyTeM J00aBIICHHUS
cyhdukca "amMuH" K Ha3BaHHUIO COOTBETCTBYIOLIETO YIJIEBOAOPOAHOTO pajuKajia: METHIAMHH,
STUJIAMMH, NPONMJIAMMH, H3OMNPONWIAMUH, OyTWIaMMH W T.1. B ciydae ecium pagukanoB



15.

16.

17.

18.

19.

HECKOJIbKO, X MepeducisiioT B andaButHoM mnopsake.Oomas ¢opMmyna mpenenbHbIX aMHUHOB
CnH2n+3N. AToMBbI yriaeposa HaxXoIATcsl B Sp3 THOpUIU3AIHH.

AMUHOKHCIIOTBl — OPraHMYECKHE COEJAMHEHHs, COAEpKallhe B MOJIEKyJie KapOOKCHIBbHYIO (-
COOH) u amunorpynmsl (-NH2). AMUHOKHCIOTBI — aM(OTEpHBIC COCIUHEHUsS, TaK KaK OHU
colepkar JBe (PYHKUMOHAJbHBIE TPYIIBL: KapOOKCHIBHYIO, MPOSBISIONIYI0 KHCIOTHBIE
CBOICTBA, U aMUHOTPYIILY, IPOSBIISIOLIYI0O OCHOBHBIE CBONCTBA.

A3oTcozeprKalie reTepOLUKIIbI — 3TO KJIacC OPraHnYeCKUX COEAMHEHNH, B KOTOPBIX aTOMBI a30Ta
00pa3yroT KOJIBLIEBYIO CTPYKTYPY B MOJIEKYJIE. | €TepOUKINYECKHE COEIUHEHUS OTINYAIOTCS OT
AMULIMKINYECKUX COECIUHEHUM TEM, 4YTO OHM COJEp)KaT aToMbl, OTJIMYHBIE OT YyIJiepojaa, B
KOJIBLIEBOM  CTPYKType. A3OTCOAEpKallue TeTEePOLMKIbl MOTYT OBITh €CTECTBEHHOTO
IIPOUCXOXKICHUS, TAKHE KaK aJIKaJIOWJbl, WX CUHTE3UPOBaHbl B J1a00OpaTOpUu JUIsl Pa3IMUHBIX
MIPOMBILIUIEHHBIX U MEAUIIMHCKUX LEEH.

benku (momumenTtuipl) — OHONMONMMEPHI, IOCTPOCHHBIE M3 OCTAaTKOB O-aMHHOKHCIIOT,
COCIMHEHHBIX MENTHAHBIMU (aMHUIHBIMH) CBs3siMH. OOpa3zoBaHUE OEIKOBON MaKpOMOJIEKYIIbI
MO>KHO MPEACTABUThH KaK PEAKINIO MOJMKOH/ICHCAIIUHN 0-aMUHOKHUCIIOT. MakpoMouieKybl OeJIKOB
UMEIOT CTEPEOPETYIISIPHOE CTPOCHUE, HCKIIOYUTENIBHO BaXKHOE I MPOSIBICHUS UMU
oTpeieNIeHHBIX OMOJIOrMYECKUX CBOMCTB. buypeToBas peakius — proneToBoe OKpaluBaHue mpu
JIeicTBUM Ha O€JKU CBEXEOCaXJACHHOTO Tuipokcuaa meau. KcaHntompoTemHoBasl peakuus —
JKEJITOE OKpAIIMBAHKE MIPH ICHCTBUU Ha OCJIKU KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI.
HyknenHoBble KHCIOTBI — MAaKpOMOJEKYJIbl, COCTOSAIIME W3 E€IWHUL, Ha3bIBAEMbIX
HYKJIEOTHIaMH, OBbIBalOT JBYX BHUIOB: Je30kcupuOonykienHoBas kucinora (AHK) wu
pubonykiennonas kucnora (PHK). JIHK — 310 renetnueckuit MaTepua, HAXOASIIUICS B dKUBBIX
OpraHu3Max, OT OJHOKJIETOYHBIX OaKTEPHil 0 MHOIOKJIETOUHBIX MJIEKOIUTAIOIINX, TAKUX KaK BbI
u s. Hekxoropele Bupycel ucnons3yror PHK, a nwe /IHK, B xauectBe cBOEro reHeTM4ecKOro
MaTepuaia, Ho 0 (paKTy OHM HE CUMTAIOTCS KUBBIMU (IIOCKOJIBKY HE MOTYT pa3MHOKaTbcs 0€3
TTOMOIITH X03SMHA).

BoicokoMonekynsipHble COEAMHEHHUS — 3TO XUMHYECKHE COEIUHEHHS, MOJIEKYJbl KOTOPBIX
COCTOSIT U3 OOJIBIIOTO YMCIIA MOBTOPSIOMUXCA (TOYHO WU MPUOIMKEHHO) OMHAKOBBIX 3BEHBEB,
o0Jyagaromux O0NBIION MOJEKYISIPHOU Maccoil U 0coObiMH cBoiicTBamMu. Xumusi BMC usyuaer
BEIIECTBA, MOJEKYJbl KOTOPBIX COCTOSIT M3 OFPOMHOrO 4YHCiIa aTOMOB, COEIUHEHHBIX MEXIY
c00011 OOBIYHBIMU KOBAJIEHTHBIMH CBSI3SMHU.

Pa3nes O0masi M Heoprannyeckast XMMHA

20.

21.

22.

23.

24.

Xumuueckuit 3nemMeHT. COBOKYITHOCTh aTOMOB € OJJUHAKOBBIM 3aps0M aTOMHBIX siiep. ATOMHOE
AIpO COCTOUT U3 IPOTOHOB, YUCJIO KOTOPBIX PABHO aTOMHOMY HOMEPY 3JIEMEHTAa, 1 HEUTPOHOB,
YHCIJIO KOTOPBIX MOXKET OBITh PA3IIMYHBIM.

Kaxnprii XUMHYECKHHA DJIEMEHT HWMEET CBOE JAaTUHCKOE Ha3BaHME W XWMHYECKHM CHMBOJ,
COCTOSIIIIMN U3 OJHOM WJIM Tapbl JATUHCKUX OYKB.

3aKOH IMOCTOSIHCTBA COCTaBa SIBJSIETCSI OAHMM W3 OCHOBHBIX 3aKOHOB XMMHH U TJIACUT, YTO B
XUMHUUYECKON peakuu olIiasi Macca BEIIEeCTB, YYaCTBYIOIIMX B PEAaKIIUU, OCTAETCS HEU3MEHHOM,
a UX COCTaB MOXKET U3MEHSTHCS TOJBKO B OTHOIIEHUH MX KOJUYECTBA U PACIIPEACIICHHUS.

I'macut 0 TOM, 4YTO Macca BEIIECTB, BCTYMAKOUIUX B PEAKLHIO, paBHA Macce BEIIECTB,
oOpa3yromuxcsi B pe3ylibTaTe peakuuu. beccriopHo, JaHHBIA 3aKOH CIYXHUT (YHIaMEHTOM
pelieHus: 0001 XMMUYECKoH 3amaud. Macchl HCXOJHBIX BEIIECTB U MPOJIYKTOB Bcerja OyayT
onvHakoBbl. Ecnu B pe3ynpraTe peakuuu oOpaszyeTcsl ra3, Bbl MOXKETE€ HaWTH KOJIMYecTBa
BELIECTBA ra3a U MOCYUTATH €0 MacCy. ITOT 3aKOH HE UMEET UCKIIIOUEHUN.

[Tepnoanuecknii 3axoH /.M. MenzaeneeBa sBIseTCS OCHOBOW COBpEMEHHOM XxuMuu. «CBoMcCTBa
AJIEMEHTOB, a TaKXe (POPMBI U CBOWCTBA COCIMHEHHMI AJIEMEHTOB HaXOIATCS B MEPUOINYECKOM
3aBUCUMOCTH OT BEJIMYMHBI aTOMHOU MAacChI JIEMEHTOBY.



25. BajgéHTHOCTH — CIIOCOOHOCTH aTOMOB 00Pa30BBIBATH OMPEACICHHOE KOJHUYECTBO XUMHUCCKUX
CBsi3el, KOTOpble 0oOpa3dyeT aToM, HJIM YHCJIO aTOMOB, KOTOPOE MOXKET NPUCOCIMHUTH WU
3aMECTUTh aTOM JAaHHOT'O JIEMEHTA.

26. PaznuyaroT 4eThlpe OCHOBHBIX BUJa XUMUYECKOH CBSI3U: KOBAJICHTHYIO, HOHHYIO, METAJUIMYECKYIO
¥ BOJOPOIHYI. BaxHeilmeld xapakTepUCTUKON aToMa Mpu 0Opa30BaHUU XUMHYECKOW CBSI3U
SBIISICTCSA €r0 AJIEKTPOOTpUIATENbHOCTh (D0) — CHOCOOHOCTh HPUTATHUBATH AIIEKTPOHBI OT
JIPYTUX aTOMOB.

27.9T0 MHOTOKOMIIOHEHTHBIE TeTepodasHble CMECH pPa3JIMYHOTO arperaTHoro COCTOSHHUS,
COCTOALIME W3 CIUIOIIHOW, HEMPephIBHON (a3bl (IUCTIEPCHOHHON cpenbl), U MPEepBIBUCTON
JCTIEPCHOM (pa3bl B BHJIE YACTHULL PA3IUYHOTO pa3Mepa, (OpMbI U arperaTHOrO COCTOSTHHSL.

JucnepcHple cUCTEMBI B IPUPOJIE YPE3BBIUANHO paclpOCTPAHEHbl U MHOI000pa3Hbl. [IpakTuuecku

nt00ast peanbHasi CUCTEMA XUMUYECKUX BEILECTB SIBISIETCS JUCTIEPCHOM.

28. B 3aBHCHMMOCTH OT cOCTaBa M YHCJa YYaCTHHKOB PEAKIUN CPeAM BCEX XMMHUYECKUX IMPOLECCOB
MO>KHO BBIIETUTH 4 THUIA peaKlUii: pa3ioKeHUs, COeIMHEHNs, 3aMellieHus 1 ooMeHa. [Ipumepsl
peaknmii: CaCO 3 = CaO + CO 2 (peakuus paznoxkenus) 2Mg + O 2 = 2MgO (peakius
coenunenus) Fe 2 O 3 + 2A1 = Al 2 O 3 + 2Fe (peakuus 3amemienus) NaOH + HCl1 = NaCl + H 2
O. K 1aHHBIM THIIaM MOKHO OTHECTH HE BCE U3BECTHBIC PEAKIIUU.

29. KaTtanus — M3MeHEeHHEe CKOPOCTH XUMUYECKUX PEAKIHil C MOMOIIBIO KaTaIu3aTOPOB.

BemiecTBo, KOTOpO€ M3MEHSET CKOPOCTh XUMHYECKOW peakldd, HO caMO B HEil He pacxomyeTcs.
Karanu3 ObIBaeT MOJI0XKUTEIBHBIH (peaKIus YCKOPSICTCS ) U OTPHUIIATEIBHBIN (PEAKITUS 3aMEISICTCS ).
OOBIYHO KaTamu3aTOpaMU Ha3bIBAIOTCA BEIIECTBA, YCKOPSIOIIME pEaKkIuu, a BeIIecTBa,

3ameIIIonIue peakiuu. JleiicTBrue Kataauzaropa OCHOBAHO Ha OCIA0JICHMH XUMUYECKHUX CBSI3EH B

pearupyromux BemecTBax.

30. OOpaTUMBIMH HA3BIBAIOTCSI PEAKIMH, KOTOPHIE B OJHUX M TEX K€ YCIOBHUAX INPOTEKAIOT B
IIPOTUBONOJIOXKHBIX HAaNpaBieHUsX. B ypaBHeHMsX 0OpaTUMOCTh O00O3HauYaeTcsi JByMs
CTpEeJIKaMH, OJJHa peakliys Ha3bIBaeTCs MpsAMOM, a apyras — oOparHoi. [Ipumep: ypaBHeHue
peakuuu azota ¢ kuciaopogom: N + O 2 NO — Q; ypaBHeHue npsimoit peakunn — N + O — NO
— Q; ypaBHeHue ooparHo#t peakuun — NO — N+ O + Q.

31. IloHATHE «XUMHUYECKOE PaBHOBECHE» OTHOCHTCS K OOpPATUMBIM pEaKIMsM, T. €. K PeaKIHsM,
KOTOpBIE OJTHOBPEMEHHO MPOTEKAIOT B IPSIMOM U OOpaTHOM HAINpaBICHUU:

npsiMasi peakius obpaTHast peakius B 0OpaTUMBIX peaklusx B HauadbHBI MOMEHT BPEMEHH, KOT/1a
KOHIEHTpAIUsl UCXOJHBIX BEILECTB BEIMKA, CKOPOCTh MPSAMON peakiuu mMakcumanbHad. [lo mepe
YMEHbIIIEHUSI KOHIIEHTPAIUU UCXOJHBIX BEIIECTB OHa yMeHbIaeTcsa. CKOpoCcTh 00OpaTHOM peakiuu,
Hao0OpOT, B HAYAJIbHBII MOMEHT MUHUMAaJIbHA U YBEIMUYUBAETCS MO0 MEpE HAKOIUIEHUS MPOAYKTOB
npsiMOM peakuuu. Yepes HEKOTOPOe BpeMsl CKOPOCTh ITPSIMON peaKLIMU CTAHOBUTCS PABHOM CKOPOCTH
00paTHOM peaxIuu.

32. DNEeKTPOJIMTUUECKOM JMccolMalueil Ha3bIBalOT MpoOIecc, B XOJ€ KOTOPOTO MOJEKYJIbI
PacTBOPEHHOTO BELIECTBA pACMaJalOTCsl Ha HWOHBI B pe3ylbTaTe B3aUMOJCUCTBUS C
pactBopuTeneM (Boabl). Jluccoumanus sBisieTcs 0OpaTUMBIM TporieccoM. Jluccormarnus
00ycIaBIMBAaeT HMOHHYIO MPOBOAMMOCTb PACTBOPOB 3JIEKTPOJIUTOB. YeMm Ooiblie MOJEKYI
BEIIIeCTBA paclajaeTcs Ha HOHBI, TEM JIy4Ille OHO IPOBOJUT JIEKTPUUECKUHN TOK U sIBIIsieTcs Ooee
CHJIBHBIM DJIEKTpPOJIUTOM. B 0o0IieM Bujae mporiecc 3IeKTPOJUTHYECKON TUCCOIMALUN MOXKHO
MPEJICTaBUTh TaK:

KA 2 K+ (katuon) + A- (aHHOH)
NaCl 2 Na+ + Cl-

33. I'mapomms (rped. hydor - Bosa u lysis - pa3pyiieHue) - mporece pacuieruIeHUst MOJISKYIT CIIOMKHBIX
XUMHYECKHX BEIIECTB 3a CUET PEaKLUU C MOJIEKYJIaMHt BOJIBI.

B xumum, kak ¥ B JKU3HM, pa3pyllaeTcs 4Yalle BCEro HecToilkoe u ciaboe (CToiKoe M CHIIbHOE
BBIJICP’KUBAET yAap).



34. Heopranndeckue COEIMHEHMs IO COCTaBY AEATCS Ha JABE OOJbLIME TPYHNBbl — MPOCThIE U
cinoxHble. [IpocTblie BelecTBa COCTOSAT W3 aTOMOB OJHOTO XUMHYECKOI'O DJJIEMEHTa H
MOJPA3JIENAIOTCS Ha METaJUIbI, HEMETaJIbl, OJ1aropoaHbie ra3pl. CII0KHBIE BEIIECTBA COCTOST U3
aTOMOB, XUMHUYECKH CBSI3aHHBIX APYT ¢ ApyroM. CIo)KHbIE HEOPraHMYECKUE BEIECTBA IPHHSTO
JISTUTh Ha CIEAYIOIINE BaXHEUIINE KJIACChl: OKCHIbI, OCHOBAaHUS, aM(OTEpHbIE THAPOKCUIHI,
KHUCJIOTBI U COJIU.

35. Knaccudukanus mo KaueCTBEHHOMY COCTaBY, B KOTOPOH B 3aBUCHUMOCTH OT COZIEPIKALIMXCS
aTOMOB B MOJIEKYJI€, MOXHO BBIIEIUTb CIEAYIOLIME TPYIIbl OPraHUYECKUX BEILECTB:
VYT1eB010pOIBI — COCTOAT U3 aTOMOB yriiepoja u Bogopoaa O6mas popmyna: CxHy

OcHOBHas 4acTh YIJIEBOJOPOJOB B MPUPOIe 3eMIIH BCTpeyaeTcst B ChIpoit Hetu. Taxoke riaBHBIMU

UCTOYHUKAMHU YIJIEBOJOPOJOB SBISIOTCS NPHUPOJIHBIN, CIAHLEBBIM M NONYTHBIA HEPTSIHOH ras,

yroiib, TOp(, TOPIOYHE CIAHIIBI.

VYTriaeBogopoabl MPUMEHSIOT B KaU€CTBE UCXOJHOTO ChIPbsS B IPOU3BOJACTBE CaMbIX Pa3HOOOPA3HBIX

Y BOKHBIX JUIsl 4YEJIOBEKA BELIECTB U MAaTEPUAJIOB (TIaCTMACChl, KAy4yKH, BOJIOKHA, IUIEHKH, MOIOIIIE

CpE/CTBa, JIEKAPCTBA, KPACUTENM, CTPOMUTENbHbIE M TIOpHOYE-CMa304Hble Marepuansl U T.1.). K

OCHOBHBIM THIIAM YIJIEBOJOPOAOB OTHOCAT: QJIKaHbl, IMKJIOAIKAHBl, AJIKEHBI, IMKIOAIKEHBI,

QJIKAIUCHbI, AJIKUHBI U aPEHBI.

36. MeTayutbl — Trpymnma 3J€MEHTOB, B BHUJE IMPOCTHIX BEIIECTB, OOJIAAIONINX XapaKTEPHBIMH
METAJUINYECKUMHU CBOWCTBAMH, TAKIMH, KaK BEICOKHE TEIUIO- U JIEKTPOIPOBOTHOCTh

37. Koppo3ust MeTa1j10B — paspylLieHHE MeTAJJIOB BCIIEICTBUE XUMHUYECKOIO WIH
3JIEKTPOXUMUYECKOTO B3aUMoO/IefiCcTBUSA ux C KOPPO3HOHHOMN cpenoii. Jis
npolecca KOPPO3MH ClIeAyeT IPUMEHSTh TEPMHUH «KOPPO3HOHHBIN MpoLieccy», a s pe3ysbTara
npolecca — «KOPPO3MOHHOE paspylieHue». llog koppo3ueil MOHUMAIOT MPOUCXOAdIIee Ha
HOBEPXHOCTH JIEKTPOXUMHUECKOE WM XUMUYECKOE pa3pylleHNe MeTAIUIMYECKOr0 MaTepHasa.

38. DnekTponmm3 — (U3UKO-XUMHUYECKHH MPOILECC, COCTOSIIMN B BBIACICHUM Ha 3JIEKTPOJAaxX
COCTaBHBIX YacTell pacTBOPEHHBIX BELIECTB WM JIPYTHX BEILECTB, SBJSIOIIUXCS PE3YIbTaTOM
BTOPUYHBIX PEAKLUH Ha 3JIEKTPO/aX, KOTOPbIA BO3HUKAET MPHU MPOXOKAECHUHU IEKTPUUECKOIO
TOKa 4epe3 pacTBOp JMOO PACIUIaB AJIEKTPOJIUTA. DJIEKTPOJU3 SIBISETCS OAHUM M3 JIYYIIUX
CHOCOOOB 30JI04EHUS WU MOKPBITHS METaJlIa MEJIbIO, 30JI0TOM.

39. Hemeramnsl — BeiecTBa, 00Jaialoniie HEMETANIMYECKUMU CBOWCTBAMHM M HaXoAsIIMecs B
paBOM BepxHeM yriy Tabmuubl MengeneeBa. OTKpbITHE HEMETAIJIOB IPOU30ILIO
CPaBHUTEIBHO HEJIABHO, B OTJIMYMHU OT METAJIOB, KOTOPbIE M3/laBHA M3BECTHBI YeJoOBeKy. B
HACTOSAIIEE BPEMS OTKPBITO 22 HEMETAININYECKUX JIEMEHTA.

40. HemeTamuibl — MpOCTBIE BEMIECTBA, HE TPOSIBISIONINE METAJUIMYECKUX CBOMCTB, MMEIOIIHE
OosnbiI0€ CPOJICTBO K JJEKTPOHY, BBICOKHE 3HauEHUs OTHOCHUTEIILHOU
ANEKTPOOTPHULATEILHOCTH, CIIOCOOHBIE MTPOSBIIATH OKUCIUTENbHbIE CBOWCTBA. OKUCINUTEIbHBIE
CBOMCTBA — CIIOCOOHOCTH aTOMa MPUTIATUBATH K ce0€ 3JIEKTPOHBI.

41. Oprannyeckue KUciaoThl — OpraHUYeCKHE BEIIECTBA, MPOSIBISIIOIINE KUCIOTHBIE cBolcTBa. K
HUM OTHOCSTCS KapOOHOBBIE KHCIIOTBI, CoJepkamue KapOokcwibHyo Tpymmy -COOH,
Cyib(OHOBBIE KUCIIOTHI, conepskatiie cyinbporpymnmny -SO 3 H u Hekotopsie aApyrue. CaMbIiMu
W3BECTHBIMH OPTaHWYECKMMHU KHUCIIOTaMH SIBJISIFOTCSL  YKCYCHAasl, JIMMOHHAs, MOJIOYHAs,
MypaBbuHas, OCH30iHas1, IaBeneBas U s0moyHas. Heopranndyeckue (MHHEPANTBHBIE) KUCIOTHI
— HEOpPraHWYecKHe BelecTBa, 00JalaroIue KOMIUIEKCOM (DU3MKO-XHMHUYECKUX CBOWCTB,
KOTOpbIE MPUCYIIN KUCIOTaM. BemecTBa KHCIOTHOW NMPHPOJIBI U3BECTHBI JJIs1 OONBIIMHCTBA
XUMHAYECKHX 3JIEMEHTOB 33 UCKIIOUEHUEM IIETIOYHBIX U MIEN0YHO3EMETbHBIX METALIOB.

42. TunnuHoe aM(OTEpHOE COEIMHEHUE — BOJA, KOTOpas HE3HAYUTEIHHO JUCCOLUMUPYET: U B
MPUCYTCTBUM KHUCIIOTHI BeleT ce0si Kak ocHoBaHue (mpuHuMaer H +), a B mpucyrcrBuu
OCHOBaHHUsI — Kak kucinoTa (ormaer H +). B oprannueckoil Xumuu TUNUYHBIE aM(OTEpPHbBIE



COEAMHEHUS] — aMMHOKHUCIOTHI, o0mas ¢GopMyna KOTOPHIX A a-aMHUHOKUCIOT TaKoBa:

HNmenHo aMm(oTepHOCTh AMUHOKHCIIOT OOYCIIOBIMBAET UX HanboJee XapaKTepHble CBOMCTBA.
Cpenu HEOPraHWYECKUX BEHIECTB aM(OTIPHBIMU SBISIOTCS OKCHJIBI M THIPOKCHABI M3-3JIEMEHTOB.
Hanpumep: okcuabl ¥ TMIPOKCUABI LIMHKA, ATIOMUHMS, OEpUIUIUSA U JPYTUX JIEMEHTOB, a TaKKe
OKCH/IBI ¥ TUAPOKCHJIBI HEKOTOPBIX JA3-3JIEMEHTOB. AM(OTIpHBIE COCTMHEHNUS B PEAKLIUHU C KUCIOTON
BeAyT ce0sl Kak OCHOBaHUS, B PEAKIIMU C OCHOBAHUS BBICTYIAIOT B POJIM KUCIIOT.

43. T'eHeTHYECKUM HAa3bIBAIOT PAJ BEIIECTB IMPEICTABUTENEH pAa3HBIX KJIACCOB, SIBISIOMIUXCS
COECUHEHUSIMH OJHOI0 XUMHUYECKOIO 3JIEMEHTA, CBS3aHHBIX B3aUMOIIPEBPALICHUSIMH U
OTPAXKAIOIIUX OOITHOCTH MPOUCXOXKICHHS ITHX BEIIECTB WM UX T'CHE3HC.

44. B HacToflee BpeMs XUMHUYECKOE IMPOU3BOACTBO SBISETCS OJHOM M3 BEAYLIMX OTpacieu
TSKEJION NPOMBILUIEHHOCTH, UIPAET OrPOMHYIO pOJIb B CEIbCKOM XO34MCTBE, PAa3BUTUU
MIPOU3BOIUTENFHBIX CHJI M B 00ecTieueHny noTpednocteit odmectna. [Ipoaykuus, Belmyckaemas
XUMHAYECKON MPOMBIIUICHHOCThIO OYEHb pPa3HOOOpa3Ha W BKJIIOYAeT B ce0si HECKOJIbKO
JIECSITKOB THICSY Pa3IMYHOMN MPOITYKIUH.

45. OcHOBHas 1eJIb XUMHU3AINH CEIbCKOT0 X035CTBa — 00ecreyeHne pocTa Mpou3BOJICTBA,
yJIy4dllleHUE KayecTBa W MPOJJICHHUE CPOKOB COXPAHHOCTU CEIbCKOXO3SMCTBEHHON NPOAYKIIHH,
noBbIIIeHNE 3P (HEKTUBHOCTH 3eMJIe/IeNNs U )KUBOTHOBO/ICTBA.

46. JIekapcTBa, KOCMETHKA, OBITOBAasl XHMHS, MHOTHE IHIICBbIC J00aBKW, BEIIM IEPBOM
HE00XOAMMOCTH — BCE 3TO MOJIYYEHO C MOMOILBI0O XUMHUUECKUX BEIECTB U UX peakuuid. Poib
9TOM HayKH OOJIbLIEH YacThIO MOJIOKUTENbHA. U Ui GECKOHTPOJIBHOE €€ MCII0JIb30BaHUE B
OTpacisX NOTPEOUTEIBCKOIO PhIHKA MOKET HAHECTH Bpel.

6.4 Ilpumepsnl TEM KeiicoB
1.IloTemnuieHne KIAMMATA U BHICBOOOKIeHHE IA30BbIX THAPATOB €O IHA OKeaHa.

[Tpuunna - BRICBOOOXKICHHE METaHA U3 TIIyOMHHBIX CJIOEB C MOPCKOTO JTHA. DTO MOXKET MIPUBECTH K
KJIMMaTHYeCKON KatacTpode, mpenynpexaaT ydeHsle. Kak paboTaer 3T0 «pyXbe», IPU KaKHX
YCIIOBHSX OHO MOXKET «BBICTPEIHMTH» ¥ K KAKUM ITOCIICACTBUSM 3TO IPUBEAET, JaBaiTe pa30upaThCs.
— Ortkyna e BO3HUKAEeT MapHUKOBBINA 3P dexT?
— MertaHruapatHoe pykbe - HaydyHasi THUIIOTE3a O PE3KOM U3MEHEHUH KIuMara?
— Haiigure u npoananu3upyiite npupoHbIe KaTacTpoQbl
— Kakue «+» u «—» Bl BUguTE?
2.byayume maTepuaJsl A1 aBMa-, MALIUHO- U IPUOOPOCTPOEHMUS.

Matepuansl ¢ yJaydlIIEHHBIMH JKCIUTyaTallUOHHBIMHA CBOMCTBAMH, BBICOKOIPOYHBIE U TPU 3TOM
JIETKHE, YCTOMUMBBIE K U3HOCY, JABJICHUIO U PA3IMYHBIM BUAAM U3Ty4YEHUs], HY>KHBI JUIs Pa3BUTHUS
NPaKTUYECKH BceX oTpaciieil skoHoMuku. Hampumep, B CyZ0- M MalllMHOCTPOEHUHN BOCTPEOOBaHBI
JeTKMe M W3HOCOCTOMKHME MaTepuaibl, HEOOXOOUMBbIE IS CO3JaHHUs D3JIEMEHTOB OOLIMBKU
KOHCTpYKUuH. Benyrcs pa3pa®oTku Ui aBHALlMOHHOM W aBTOMOOMJIBHOW MPOMBIIIJIEHHOCTH,
HAalleJICHHbIE Ha YMEHBIIIEHUE Beca JieTallel IPH OJTHOBPEMEHHOM COXPAHEHUHU MTPOYHOCTH KOpIyca
U €r0 YacTel, CHIKEHUs pacxo/la TOIUIMBA, YIydllleHUs KadyecTBa aBTOMOOMIIBHBIX KPAacOK U Maced.
— HaiinyT nu cBoe npUMEHEHHE HaHOAaJIMa3bl, KaK YIJIEpOAHBIE MaTepUallbl CO CTPYKTYpOH
ajMasa U XapaKTepHBIM pazMepoM KpucTtaumTa 10 10 Hm?
— IIpumenenue yrnepoausix HaHOTPYOOK (YHT)
—  OymiepeHbl — XUMHYECKUE COSTUHEHHS — IPUMEHEHUE B MEIULINHE
— Haiigure nomonHuTenpHyl0 MH(OpMANMIO O NMPUMEHEHHHM HOBBIX MaTepHallOB B aBHa-,
MaIlMHO- ¥ TPUOOPOCTPOCHUN
3.HoBble MaTepuabl 1JIs1 COJTHEYHBIX OaTapei.



®usnku u3 cakT-merepoyprekux UTMO u AndepoBCKOro YHUBEPCUTETAa BMECTE C UTATbSTHCKUMH
KoJUleraMu pa3paboTaii Tak Ha3bIBAEMBIE IEPOBCKUTHBIC COJHEYHBIE D3JIEMEHTHI, KOTOpPHIE
MOBBINIAIOT 3P (HEKTUBHOCTh COJMHEYHBIX Oatapei, pacckazaiu PMA Hosoctu B MunmcrepcTBe
HAyKH U BBICIIET0 00pa3oBanus. [0 MHEHHIO CTICIIMATUCTOB, MTAHETN U3 MIEPOBCKUTA B 0003pUMOM
OyayleM MOTYT 3aMEHHUTh NMpPUBBIYHBbIE KpeMHHEBble. OHU TOBOJBHO MPOCTHI B M3TOTOBICHUH U
CIIOCOOHBI BBIPAOATHIBATH TO K€ KOJUYECTBO JIEKTPOIHEPTUH C TOH K€ TUIOIIA U,

— Hcnonp3oBaHue COTHEUHBIX OaTapei

— Kakue BemiecTBa UCTIONB3YIOT ISl IPOU3BOACTBA OaTapeii?

— XapaKTepucCTHKa TaJOTeHUIHBIX IEPOBCKUTOB

— Kakue «+» 1 «—» Bbl BUIMTE UCIIOIB30BAHMS COJHEUHBIX OaTapeit

— Taxkue comHevHble 6aTapen MOTYT ObITh O0Jiee EMIeBBIMU, THOKIUME M YKOJOTUIHBIMHU, YEM

TpaAUIMOHHBIE KPEMHUEBBIE?

4.JlekapcTBa HA OCHOBE PACTUTEJbHBIX MIPENapPaToB.

JlekapcTBEHHBIC CpEACTBA PACTHTEIBHOTO TIPOMCXOXKICHUS SIBJISIOTCS BOCTpEOOBAaHHOM Ha
OTEUECTBEHHOM (hapMaIleBTHUECKOM PBIHKE MPOAYKIHUEH, O YeM CBHJIETEIICTBYET IOCTOSIHHO
MPOTEKAIOLIUNA MPOLIECC UX PETUCTPALIMM U TIEPEPETUCTPALUH.
— COBpEeMEHHOE COCTOSIHHE BOIpoca KilacCU(pUKAIMU M CTaHJIAPTHU3ALMH JICKaPCTBEHHBIX
dbopm B PO?
— CoBpeMeHHbIE TpeOOBaHUS K KadyeCTBY JIEKAPCTBEHHBIX CPEACTB  PACTHUTEIHHOTO
MPOUCXOKICHUS
— PaccmarpuBaeTe 1M BBl pacTUTENBHBIC TMpenapaThl IS JICUCHHsS 3a00JICBaHMH Kak
aJIbTEPHATUBY CUHTETUUECKUM? B yem ux npeumyiiecTBo?
— 3HaAKOMBI JIM BBl C JICKAPCTBEHHBIMH CPEJICTBAaMHU Ha OCHOBE pacTeHuii? Kak oHu paboTaror,
KaKoOB MX MexaHu3M nerctBua? EcTh nu mokaszaTenabHas 0a3a U KIMHUYECKHE HUCCIEI0BAHUS
Ha 3Ty TeMy?
5. XuMHuecKne 3J1eMeHThI B ;KU3HHU YeJI0BeKa.

B opranmszme uyenoBeka OOHApYXEHO 86 XUMHUYECKHX OJJIEMEHTOB NEPUOJUYECKON CHCTEMBI
MeHpeneeBa, KOTOpble MOCTOSHHO IMPHUCYTCTBYIOT, M3 HHMX 25 HE0OXOAMMBI JJsi HOPMaJbHOM
KU3ZHENEATENbHOCTH, 18 U3 KOoTOopbIX abconoTHO, a 7 noiae3Hsl. [Ipodeccop B.P. Bunbsamc HazBan
UX HJIEMEHTAaMU JKU3HU.
— B cocraB BemiecTB, yuyaCTBYIOUIMX B PEAKLUAX, CBA3AHHBIX C XKHU3HBIO KJIETKH, BXOAST BCE
U3BECTHBIE XUMHUECKUE 3TIE€MEHTBI, OOJBIIMHCTBO U3 HUX 3TO ...7
— Kak OTpaXXa€TCA HEAOCTATOK MUTATCIIbHBIX BCIICCTB
— Kakne «+» 1 «—» BB BUIUTE €CIIN 6y21€T N30BLITOK MIIH HEOOCTAaTOK XUMHNUYECCKUX BCIIIECTB B
OopraHu3Me yejaoBeka?
— Ilpennoxwure paruoH NUTaHUS JUIs 0aTaHCUPOBAHHOTO COJIEPKaHMSI BEIIECTB
6.Bonoponnas JHepreTuka.

Pa3Butne <«3enéHoi» HSKOHOMHKH, COKpalleHHe o0bema MoTpedsieHus HedTenpoayKTOB
00yclaBnTuBaeT aKTUBHOE Pa3BUTHE BOJOPOJHON SHEPTETUKH BO BCEM MHUpE. DKCIEPThl CUUTAIOT,
YTO YKC€ B HCAAICKOM 6y,21yH1€M 9TO MO3BOJIUT AOCTHYDb 3KOJOTMYCCKH YHUCTOI'0 MPOU3BOJACTBA U
TpaHCHIOPTUPOBKH. Ha ceroaHsamHuii 1eHb BOJAOPOIHBIE CTPATETUN YTBEPKACHBI YXkKe B 26 cTpaHax
MHpa. PaSBI/IBaIOH_[I/IeCSI M Pa3BUTBIC TOCyaapCTBa 3aMHTCPECOBAHBI BO BHEAPCHHWH BOJOPOJa KakK
OCHOBHOTO MHHOBAIIMOHHOTO BUJa TOIUMBa. [loaToMy yke ceifuac co3gaHo OOJbIIOE KOIUYECTBO
IMUJIOTHBIX MMPOCKTOB JIA MacIITaOHOTO IMPOU3BOJACTBA BOJOPOJa BO MHOTUX CTpaHax MHpaA.

— MHccnenyiite Bompoc — Kakme CymiecTBYIOT CrOCOOOB TOJYYEHHS BOJOpPOAA IS HYXKI

JHEPreTUKU

- OHpCIleJ'II/ITC OCHOBHBIX HOTpCGI/ITCHeﬁ BOOOpOaa



— CoctosiHHE BOTOPOAHOM PHEPreTUKHU B Poccun?
— KiroueBsle mpoeKThI 10 IPOU3BOACTBY Bojopoaa B Poccun
— IlepcriekTuBbI pa3BUTHS BOJIOPOJAHOM SHEPTETUKH
Keiic Nel. «BogopoaomoOun — mar B Oyayiuee»
Aptomo6unn Honda FCX Clarity Ha BOZOPOIHBIX TOTUIMBHBIX 3JIEMEHTAX €3]IAT 0 JoporaM EBpormsr
¢ 2009 roma. B 2011 rony Honda npucoeauHmiach kK €BpONEHCKOMY MapTHEPCTBY AKOJIOTHIHOM
sneprun (Clean Energy Partnership), mocine dwero BbIBeda Ha NEpBbI IUIaH MPOU3BOACTBO
9KOJIOTUYECKH YUCTBIX aBToMOOMIIeH. A Ha [Iarom MockoBckoM MexmyHapoiHOM aBTocaiioHe BA3
IIPEJICTaBUII CBOIO HOBUHKY «Jlama-AHT3m» ¢ OauioHaMu BOJIOPOAA U KUCIOPOIa.
— Ilouemy MHOTHE aBTOMOOMIIbHBIE KOMIIAHUU pa3pabaThIBalOT aBTOMOOWIIN, padoTaromye Ha
BOJIOPOJTHOM TOILIUBE?
— Kax BbIXJI0ITHBIE Ta3bl aBTOMOOMIICH, pabOTaIOIIUX HA YTIICBOJOPOJHOM TOILIIMBE, BIUSIOT Ha
3/7I0pOBBE YesIoBeKa?
— Kaxkue «+» 1 «—» BbI BUIHTE Y BOJOPOIOMOOHIICH?
— Haiigure nonoiHUTENbHYIO HHPOPMAIIHIO 00 UX YCTPOKCTBE.
— Ecnu B Bamei ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJCUHUTANTE, CKOJIBKO
NpUOIU3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOM MapKH UCII0JIb3YETe €KEIHEBHO.
— Kakue BemiecTBa U B KaKOM KOJIMYECTBE MOTYT HAXOAUTHCA B BBIXJIOMHBIX Ta3axX BallluX
aBTOMOOMIIEH?
Keiic Ne2. «XJ10p B )KM3HH YeJI0BEKa»
B fnonnm oO0benuHEHHBIMU CWiiaMu HalmoHAILHOTO WHCTHUTYTA 3J0poBbs H [IpedekrypHOTro
yauBepcuTera CuA3yoKH OBbLIO MPOBEIECHO HUCCIEI0OBAHUE. YUYCHBIE BBISICHHUIIN, YTO €CTECTBEHHBIC
OpraHMYECKHE BEILECTBA BCTYIAIOT B PEAKLHUIO C XJIOPUPOBAHHOM BOJOW M3-1I0J KpaHa, 00pasys
OTIACHBIE COETMHEHUS, KOTOPhIE MOTYT CIY>)KUTh MPUYMHON paka. Takue coeAMHEHUs Ha3bIBAIOTCS
MX, To ectb «MyTareH ukc» uinu «Heu3BecTHbI MyTareH».
[Tpennoxute crnocoObl YMEHBIICHHS SIIOBUTOTO BIMSHUS XJIOpPa B MHUTHEBOM BOJE Ha OpraHU3M
YyeJloBeKa.
— Hcxongs w3 cBoed JKU3HEHHOM MNPAKTUKH, HPUOIU3UTENBHO pacCUUTalTEe, CKOJIbKO
XJIOPUPOBAHHOMN BOJIBI Bbl UCIIOJIB3YETE B TEUEHHE JHS M JUISl KAKUX Lienei?
— Kakue opransl yenoBeka 00JbIlI€ BCETO CTPaJAOT OT BO3EHCTBUS XJopa?
— Kak BimsieT XnopupoBaHHas BOJIa Ha YeI0BeKa IpU KyllaHUH?
— Haiinure nononHuTenbHY0 HHGOPMALIKIO O 3aMEHE XJI0pa NMpHu 00e33apakMBaHUH BOIBI.
— MHccnenyiite paznuuHble TOBapbl OBITOBOM XumMuM B cBOEM Jome. CocTaBbTe CIHCOK
XJIOpCOAEpKAIIUX COEAUHEHNUH, YKa)KUTE Mepbl 0€30I1aCHOCTH IIpU paboTe ¢ HUMHU.
Keiic Ne3. Meran
[ToBbIIeHNE KOHLEHTpPAlMM HEKOTOPBHIX I'a30B B aTMocepe MOXKET HMPUBOAUTH K INI0OATbHOMY
NOTEMJICHUIO - TaK Ha3blBAEMOMY «IapHUKOBOMY 3(dexty». Iloxamyil, Hanbonee BaKHBIMU
«MapHUKOBbIMU Tazamm» sBisitorcsi CO2 u CHs4. MeraH BO3HHKaeT NpU aHa’dpoOHOM (T. e.
MIPOUCXOAIIEM B OECKUCIOPOAHOW Cpefie) pachaje OpraHWYEeCKUX BEIIECTB; MYy3bIPhKU METaHa
00pa3yroTcsi B OOJIOTHCTBIX MECTHOCTSIX, 33 4YTO OH TOJYy4WI Ha3BaHHE «OOJOTHBIA Ta3».
3aroruieHHbIe oSl (HallpyuMep, pUCOBBIE TOJII BO BPEMsI CeBa) SBIISAIOTCS UCTOUHHUKOM OOJIBIIOTO
KOJIMYECTBA METaHa. J[pyruM HMCTOYHHMKOM METaHa SIBJISAIOTCA JXKBadyHbIE JKUBOTHBIEC, TakKue, Kak
KOPOBBI, OBLbI M KO3bl, MHILEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pazoMm s
NepeBapyuBaHUs TPABSHOM MUILM: KOHEYHBIE MPOAYKTHI METa0OIM3Ma COJiep)KaT MeTaH, KOTOPbIi
BbIIENsIeTCSl B aTMoc(epy. DTO MPHUPOAHBIN MPOLECC, XOTS KOJIMYECTBO JOMAIIHHMX >KUBOTHBIX
3aMETHO BBIPOCJIO 3a MOCJIEIHUE /IBA CTOJETHS. boisiee Toro, coctaB KOpMOB CYIIIECTBEHHO BIIUSAET HA
KOJIMUECTBO 00pa3yIoLIerocsl MeTaHa.
— Cdopmynupyiite runoresy BbIIEICHNUS METaHa JII0IbMHU.
— Kak konm4ecTBo MeTaHa, 3aBUCUT OT KOJIMYECTBA HACEJIEHUS TJIAHETHI?



— Uro sBisleTCSI HICTOYHUKOM BBIJCNICHUS ME€TaHa B aTMocdepy?
Keiic Ne 4.
B navane XIX Beka B AHIIIMM CTaJId MOJHBIMHU IUIALIHU U3 BOJOHEIPOHUIIAEMON TKAHU, HAa3bIBaEMbIE
MaKHUHTOIIAMU. DTO HA3BaHWE OHM MOJIYYWJIM B YECTh aHTIIMHCKOrOo XMMHKa U u3zoOperatens Y.
MakuHTO1Ia, IPEUIOKUBIIETO PONUTHIBATH IJIAIEBYI0 TKaHb PACTBOPOM HATYPAJIBHOI'O KaydyKa.
OaHako Ha COJHUE TAKWE IUIAIM CTAHOBWIMCH JIMIIKUMH, @ B MOPO3HYIO MOTOAY — JOMKUMH. JTH
HEJIOCTAaTKU YCTpaHWI JApyror Bblaarommiics anrnmyaduH Y. [yneup. Ilodyemy ruiameBasi TKaHb
MMeJia TaKue HEJOCTATKU.

— IIpennoxute crocod ycTpaHeHUs UX, MTOBTOPUB oTKpbiTHE Y. ['ynbupa.

— Kak Ha3bIBaeTcs 3TO coeiuHEHUE?

— Hanumure cTpykTypHYIO (OPMYITy 3TOTO BEILIECTBA.
Keiic NeS «HenonpaBumasi omuoka»
B dupme TOO «Kackan-2» rpu 3akadke raza B 0auIoHbI, He JOOABUIIN BEIIECTBO, KOTOPOE MPUAACT
3amax JoMmaiiHeMy rasy. ['a3 ObUT JOCTaBJi€H B OAHY U3 KBapTUP U MPH 3TOM OajUIOH MPOIMyCKal.
Uepes CYTKH BCE KHIIBIBI OKA3aJIUCh B OOJIHHHIIE

— Hmeet nu nmpupoaHBIiA Ta3 Mponad u OyraH 3anax”?

— Kakyo HenomnpaBumyoo OmMOKY COBEpIIMIM PaOOTHUKM Ta30BOM CTaHIMM IpPHU 3aKauke

ObITOBOrO raza’?

— Kakoe BeniecTBo npuaer 3anax JoMallHemy rasy?

— Mosker 1 000HSTHHIE YeTIOBEeKa YJIOBHUTH a3 0e3 3amaxa?

— Kakum npubopoM MOKHO J10Ka3aTh IPUCYTCTBHUE ra3a B KBapTUPE, €ClIM OH Oe3 3araxa?

6.5 Peruenue 3axau
3agaua 1. OTBeT: 28T.
3amaya 2. OtBer 17, 6r
3amauya 3. OtBet: 2,34%
3amauva 4. OtBeT:77,%
3agada 5. OtBet: 51 Mi1 Boawl 1 9 T BeliecTBa
3anaua 6. Otet: 240 .
3anava 7. OTBeT:
3anaya 8. OtBet:60r.
3amaua 9.0t1Ber34.,4r.
. 3amaua 10.0t1BeT:339,33 k/[X)
. 3amava 11.0t1Bet: 59.54 1.
. 3agaga 12.0tBet: 2Ca+ O2 =2CaO+ 1270 x/Ix
. 3agaua 13. OtBer: 132,51
. 3amava 14.0t1Bet:300
. 3amauva 15. OtBeT:29750
. 3amava 16.0t1Ber:13.28571.
. 3amaga 17.0tBeT: M HCOOH=3,942r; m=CHz+ COOH=6, 8581
. 3amaua 18.0T1BeT:
. 3amaua 19. OtBetr: C2HO2-OTHNEHTTUKOIB
. 3agada 20.0t1BeT:33,671
. 3amaga 21. OtBet: 5 Mmonb(CO) 3anumaror V 11.21, 56r CO 3aiimyt 44,8 1
. 3agaua 22. OtBet: 4VI b o3nauaer — 4 nepuop, VI rpynmny nobounyro noarpymiy;
.4VIIIl b o3nauaer- 4 nepuoy VIII rpynna nobounas noarpynna; 61 b — 6 nepuon 1 rpynma
noboyHast noarpymnma; 611 b- 6 nepuon Il rpynna nobounas moArpymnna.
. 3agaua 23. OtBet: Burne6 u lleene o6Hapyxun okcanar kainbuus CaC204
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25. 3amaua 24.0t1BeT. Hekoropbie coyM, JIETKO OKHCISIOMIMECS XJIOPOM, KAaKOBBI: KHCIbII
cepuucrokuciabii Hatpuit NaHSO3, cepnoBarucrokucisiii Hatpuil Na2S203, cepHucTble
COCMHEHUS KalbIHsl, IBYXjIopucToe ojaoBo SnCI2 u mp.

26. 3amaua 25. OtBet: A- 9,28 kJ{x

27.3anaua 26. OtBer: B) kapOoHaT Kamus.

28. 3anmaua 27. OtBeT. b) 3-MeTun-2-stunbyren-3-oBas kuciaora; B) 2-metnin-3-3TundyTen-3-oBast
KHCJIOT.

29. 3amaua28. OtBeT: Macca MOSy4YeHHOTO OKCHAA MarHus pasHa 60r, TUI peaKkIi COSTUHEHUSI.

30. 3apmaua 29. Otsert: 2Al + 3Cl; — 2AIl Cl3; Al + 02— Al,03; 2Al + 35— AlLS3;  2Al+
3l— 2Al I3;

31. 3amaua 30. OtBeT: a) MoHHas; O) KOBaJCHTHAs HEMOJSpPHAs; B) MOHHAS; T')KOBAJICHTHAs
MoJIIpHasl.

32. 3amaua 31.0t1Bet: GeO2; Ge(OH):

33. 3amaua 32. OtBet: ['epmanuii HauOoJIbIIIEE CXOJCTBO OYIET UMETh CO CBUHIIOM, TaK KaK OHHU
HAXOJAITCS B OJHOM TpYyIIe MEepUOIUYEcKOoi cucTeMbl. HauMeHnblee CX0ACTBO C KaAMHUEM,
MTOCKOJIbKY y KaJIMHsI MaKCHMallbHas CTETEHb OKHUCJICHUS +2,
y repMaHus, CBUHIIA U radHus +4.

34. 3anaua 33.01Bet: CuCl+ 2KOH — Cu(OH)2 + 2KCI, Tun peakuuu oOMeHa.

35. 3amaua 34. OtBer. 134.4 1

36. 3amaua 35. OtBer:2, 125 . coi moABEPrIach Pa3ioKCHUIO

37.3agaua 36.01Ber:I'maponusy Oyaer moasepratbcsi coib B)NazS. Cynbhuma HaTpus — COIlb,
oOpa3oBaHHasi CHJIbHBIM OCHOBAaHMEM M cIAa0OW KHCIOTOH, MOJBEPraercs TUIPOIU3Y M0
annony: S+ HOH 2 HS "+ OH ~;

2Na+ + S* + HOH 2 Na+ + HS "+ Na+ + OH —
Na,S + HOH 2 NaHS + NaOH I'maponus mo aHuoHy, cpesia IenoyHas, JakMyc OKpPacuTcs B
CUHHWHU IIBET.

38. 3amaua 37.0tBeT: kucnas conb-CaH2POs+ ; xucnornslii okcun-CrOs+ ; gerydee BogopoaHoe
coequHeHneNHs+

39.3amaua 38. OtBer: 4 — ruapokcun mautusa-LIOH; 1—=xkucnas coms-Ca(HS)o; 6-
HecosieoOpazyronuit okcua-CO

40. 3amaga 39.01Bet: OcyrectBuTh npeppartienus: Ca — CaO — Ca(OH)2 — Ca(NO3)

2Ca+ 02 =2Ca0O

Ca0 + H20 = Ca(OH)2

Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20.
3amaua 40. OTBer:

41.1) Na20 + H20 — 2NaOH (peakmust COCTMHCHUS);
2) 2NaOH + Cu(NO3)2 — Cu(OH). + 2NaNO3 (peaxiust oOMeHa);
3) Cu(OH)2 + H2SO4— CuSOs + H20 (peakius ooMeHa).

42. 3anaga 41.01BeT: Kak pasnuunts pactBopsl Ca (OH) 2 u KOH. Ecau nogyTs B 3TH pacTBOpPHI
yepe3 TpyOOUKy, pacTBOP C TMAPOKCUIIOM KaJbLUs TOMYTHEET.

43.Ca (OH) 2 + CO2 ----- > CaCO3 + H20 (CaCO3 - mi1oxo pacTBOPUM B BOJI€ U BBINAAAET B
0CaJIOK - MYTh) .

44.2 KOH + CO2 ----- > K2CO03 + H20 (K2CO3 - norari, X0poIo pacTBOPUM B BOJIE U MYTH HE
Oyzer).

45. 3amaua 42. OTBeT:

46. C nomouibio MHAMKaTOpa -nakmyca. [IpoOupka ¢ cepHON KUCIOTOM OKpacuTcsi B KpacHBIN
L[BET, IPOOUpPKaA C Cyab(PaTOM HATPHsI — IBET JaKMyca He U3MEHHUTCS ((PHOIIETOBBIH).

47.2) Ilpu nob6asnenun 1nuHKa. B npoOupke ¢ cepHON KUCIOTOM OyneT BBIAEIATHCS ra3: Zn +
H2S04 = Z11S04 + H2 B npoOupke ¢ cynbdaroM HaTpus - U3MEHEHH He OyeT.



48.

49.

50.

51.

52.

3amaua 43. OtBet: [logbepuTe K TEKCTY NPaBUILHBINA TEPMUH ONIPECIICHHS TTOHSATHUS: U30MEPHI,
TOMOJIOTMUYECKUH PsIZl, CTPYKTYpPHBIE U30MEPHI, TpaBUAIbHASI HOMEHKJIATYPa, U30MEPHUSL.
3amaga 45. Ortser: KpaxmanbHblii kieiicrep u riavuepuH. Jlisg onpeneneHuss MOXKHO
BOCITIOJIB30BaThCs XapaKTEPHOM I KpaxMmala peakiue ¢ KoaoMm.

OmnpiT. B kaxxayio npobupky nobasisieM 1o 2 Karjik pactBopa iHona. B omgHoit u3 mpoOupok
HaOJII01aeM CHHEee OKpallluBaHKe, 3HAYHT 3/1€Ch HaXOAWJICA KpaxMaJIbHbIHN KielicTep. [ muepun
HE J]acT BUAUMOM peaKIuu.

3anaya 46. Kak onbITHBIM NyTEM paziuuMTh caxapo3y M Ioko3y? Hamumure ypaBHEHUS
peaKuuid.

OtBeT:PacTBOpBl TIUIIOKO3BI M C€axapo3bl MOYKHO paclo3HaTh IpU MOMOILM aMMHAYHOTO
pacTBopa okcuaa cepebpa (peakuus "cepeOpsiHoro 3epkana'). [mroko3a oOpasyeT ocaiok
cepeOpa, a caxaposa He Bcrynaet B peakuuro. CH20H — (CHOH)4 — COH + 2 [Ag (NH3)2]OH
= CH20H - (CHOH)4 — COOH + 2Ag|+ 4NH3 + H2O. I'moxko3a B3aUMOJCHCTBYET C
THIPOKCHIOM MEH C TMOSBICHUEM CHHET0 OKpalIMBaHUS PacTBOpPA, a caxapo3a He BCTYIAET B
peaxuuio.



