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1. HIOACHUTEJIBHASA 3AIINCKA

1.1 O6snacTh NpUMeHEeHHs TPOTPAMMBI

PabGouas mnporpamma yueObHoro mnpeamera OOIL12 «Xumus» SBISETCS YacThIO
00pa30BaTeNbHON TPOrpaMMBbl MOATOTOBKH CIICIIMATUCTOB CPEAHETO 3BEHA, pa3paOdOTaHHOW B
cootBercTBUU ¢ ®I'OC CIIO no cnenuansHoct 40.02.02.«IIpaBooxpaHuTenbHas AEATEIbHOCTDY,
YTBEPAKACHHOI0 IpukazoM MunoopHayku Poccuu ot 27.10.2023 Ne 798

1.2. MecTo npeaMera B CTPYKType NPOrpaMMbl NMOJATOTOBKH CHENHAINCTOB CPeIHEro
3BeHa

VYueonsrii mpeamer OOIL12 «Xumus» Bxogur B pasgen «OOmeoOpa3oBaTebHbIC
MpeaAMETHI 0011e00pa30BaTEILHOIO YIeOHOTO ITHKIIA.

1.3 O0bem y4eOHO# JUCHUNJIMHBI U BHIbI Y4eOHOH padoThl

Bup y4eOHoii paboThI O0BeM yacoB
O0beM 00pa3oBaTe/IbHONM NPOrpaMMbl Y4eOHOTO IpeaMeTa 78
B TOM YHCIIE:
- TEOpETHUYECKOoe 00ydeHue 38
- MPAKTHUYECKUE 3aHATHS 40

- caMocCTosTeNbHas paboTa -

- KOHCYJIbTalluH -

- IPOMEXYTOUYHAs aTTecTaus - JUQPepeHIIMPOBAHHBINA 3a4ET

2 INTAHUPYEMBIE PE3YJIbTATbI
B pesynpraTe wu3yueHus mnpeaMera y OOYyYarOIIUXCS JOJDKHBI OBITh c(HOpMHpPOBaHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIbTATHI.
JIn4yHOCTHBIE pe3yIbTAThI
JIMYHOCTHBIE ~ pe3yJabTaThl  OCBOEHMS  OCHOBHOM  00pa3oBaTelbHOM  MpOrpaMMbl
00y4aroMMUCS OTPa)Kal0T TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEM TMO3MIIMENH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTAIIHM,

NO3UTUBHBIX  BHYTPEHHHMX  YOEXJEHHH, COOTBETCTBYIOIIMX TPAJULIMOHHBIM  LIEHHOCTSAM

poccuiickoro oOIIecTBa, paclIMpPeHHUE KU3HEHHOTO OMbITAa M OMbITA JEATEIbHOCTH B Ipoliecce

pearn3anuy OCHOBHBIX HAIIPABJIECHUI BOCIIUTATENBHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:
rpakIaHCKOr0 BOCIIMTAHHUSA:

- c(opMHPOBAHHOCTH I'PaXkJAaHCKON MO3UIIMH 00YYaroIIerocs Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IEeCTBa;

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OO0S3aHHOCTEW, YBa)KEHHWE 3aKOHAa U
IIPAaBOMOPSIKA;

NATPHOTHYECKOT0 BOCIIUTAHUSA:

- c(pOpPMHPOBAHHOCTh POCCUHCKOM TpakJTaHCKOW HAEHTHYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K
CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH nepes PonmHOM, ropaoctu 3a cBOM Kpai, CBOIO
Poauny, cBOM A3BIK M KYyJBTypy, NPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoza
Poccuu;

- LIEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, HUCTOPHYECKOMY H MPUPOTHOMY
HaCJIEOUIO, MaMSITHHUKaM, TpaauuusM HaponoB Poccum, noctmxenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

AYXOBHO-HPABCTBEHHOI0 BOCIHUTAHMA:

- OCO3HaHHUE JTyXOBHBIX LIEHHOCTEW POCCUIICKOT0 HApOAa;

- c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO ITOBEICHUS;



- CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 W NPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH Ha
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LIECHHOCTH;

-~ OCO3HaHHE JMYHOI'O BKJIAJa B IOCTPOEHHE YCTOWYMBOIO OyIyIIEro;

ICTETHYECKOr0 BOCIIMTAHUSA:

- OCTETUYECKOE OTHOILEHHE K MHUPY, BKIIOYasg ACTETHKY ObITa, Hay4YHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U 0OLIECTBEHHBIX OTHOILICHUIA;

-~ TOTOBHOCTb K CAMOBBIPAXXEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHHE IPOSIBIIATh KayecTBa
TBOPYECKOM JIMYHOCTH;

(pU3UYeCKOro BOCIUTAHUS:

- copMUPOBAHHOCTH 3I0POBOTO M Oe30macHOro o0pa3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3/10pOBbIO;

TPYAOBOI'0 BOCIIUTAHMSA:

-~ TOTOBHOCTb K TPY/ly, OCO3HaHHE LICHHOCTH MaCTepCTBa, TPY10100ue;

- TOTOBHOCTb K AKTHBHOW J€ATEIbHOCTH TEXHOJIOIMUYECKON M COLMAIbHOM HalpaBiIE€HHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBAaTh, IUJIAHUPOBATh M  CAMOCTOSITEIBHO  BBIIOJHATH  TaKyrO
JIeATEeNIbHOCTD;

- HHTepeC K pa3lIu4yHbIM cdepaM NpoPecCHOHATBHON MAEATENbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHEII BEIOOp OyayIIeii mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIAHbL;

- TOTOBHOCTH M CITIOCOOHOCTB K 00pa30BaHHIO U CAMOOOPA30BAHMIO HA MPOTSHKEHUN BCEH KHU3HU;

IK0JIOTHYECKOr0 BOCIIMTAHUS

- c(OpMUPOBAHHOCTb  3KOJOIMYECKOW  KYJbTYphbl, IIOHMMaHUE BIMSHUA  COLMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB Ha COCTOSHHUE MPHUPOJHON M COLMAIBHOM Cpeibl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- AKTUBHOE HENPUSITUE ACUCTBUHN, TPUHOCAIIUX BPEI OKPYKAIOILIEH Cpele;

YMEHME IPOTHO3UPOBATHh HEOJArONpPUSTHBIE IKOJIOTUUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX

NefcTBUH, Ipel0TBpalIlaTh UX;

OCO3HaHME IIEHHOCTU HAay4YHOM JesTeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH IPOEKTHYIO U

HCCJIEIOBATEIbCKYIO AESITEbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

VYuureias creruduky npeamera QOII 12 Xumusi, TMYHOCTHBIE PE3yJIbTaThl B IPOrpamMMe
KOHKPETU3NPOBAHBI KaK:

JIPO1- chopMupOBaHHOCTH UYYBCTBA TOPJOCTH M YBAXKEHUS K HCTOPUU U JOCTHKEHHUSIM
OTEYECTBEHHOW XMMHYECKOM HayKH; XMMHUYECKHM TI'PAMOTHOE IOBEJIEHUE B MpOodheccHOHATbHOU
JEeSITeIbHOCTH U B OBITY MNpH OOpalleHud C XHMHYECKUMH BeIIEeCTBAMM, MaTepHajlaMH U
npoleccamy;

JIP02-roTOBHOCTh K MPOAOKEHHIO 00pa30BaHUs M MOBBINICHUS KBAIU(UKAIIUN B U30paHHON
pohecCHOHANIBHOM 1eATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHLIUH B
3TOM;

JIP03-criocoOHOCTh  MCHONB30BAaTh JOCTHUKEHHMSI COBPEMEHHONW XHMHMUYECKOH Hayku H
XUMHUYECKMX TEXHOJOTMH JJIs TOBBIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO DAa3BUTHS B
BbIOpaHHOU MPO(eCcCHOHATLHOM e TEIbHOCTH;

JIP04-roTOBHOCTb U CIIOCOOHOCTH K 0OOPa30BaHUIO U CAMOOOPA30BaHMIO Ha MPOTSHKEHUHU BCei
KH3HU;

JIP05-chopMUpOBaHHOCTh 3KOJOTMYECKOW KYJIBTYphl, MOHUMaHHE BIUSHHUS COLMAILHO-
HSKOHOMHUYECKUX IIPOLECCOB HAa COCTOSHUE MPHUPOJHOM U COIMAIbHOM Cpeapl, OCO3HAHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeM;

JIP06-akTHBHOE HENPUATHE NEUCTBUM, IPUHOCSIIIUX BPE OKPYKAOIIEH CPEIE;

JIP07-coBepLIEHCTBOBAHUE  SI3BIKOBOM M UMTATENIIbCKOW  KYJbTYpbl Kak  CpeAcTBa
B3aUMOJICHCTBHS MEXTY JTFOJIEMHU M TTO3HAHUS MHPA;

JIP08-oco3HaHue IEHHOCTH HAyYHOU JIeSTebHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

Hna popmuposanus nuuHocmuulx pesyavmamos y ooyuarowuxcs ghopmupyromes YVJ:

- YBaXEHHUE K HCTOPHUH U TIOCTHKCHUSIM OTECUECTBEHHON XMMUYIECKON HAYKH;



TOTOBHOCTH U CITOCOOHOCTH K 00pPa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaAHHIO, HA TPOTSKCHUH
BCEH >KU3HHU;

COBEPILIEHCTBOBATh UMEIOLIUECS 3HAHUS;

JKeJaHue 0CO3HABATh CBOM TPYIHOCTH U CTPEMUTHCS K UX MPEOJIOJICHUIO;

MTOJIOXKUTEIHFHOE OTHOIIIEHUE K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;
3HAHUC MOPAJIbHBIX HOPM U YMCHHC BBIACIIUTH HpaBCTBeHHBIﬁ ACIICKT IIOBCACHUA,

YMEHHE COOTHOCUTH TIOCTYIIKH U COOBITHS C IPUHATBIMH STUYECKUMH IMPUHITUTIAMH;
MPOSIBJICHUE DMIATHH, KAK OCO3HAHHOTO MOHUMAaHUS YYBCTB JPYTUX JIFOACH M COMEPE)KUBAHUS
WM, BBIPOKAIOIIMXCS B MIOCTYIKAX, HAIIPABJICHHBIX HAa IIOMOIIL U o0ecrieueHrne 0JIaronoydus.
Pa3BUTHUC OTUUCCKHUX YYBCTB — CTbidd, BHHBI, COBCCTH KaK PEryJIATOPOB MOPAJIbHOI'O

MTOBEJICHUS,
3HaThb OCHOBBI DKOJIOTHYECKON KYJIBTYpPBI: IIPUHATHE LICHHOCTH IIPUPOJHOTO MUpPA, TOTOBHOCTH
CJIEIOBATh B CBOCH JIEATEIILHOCTH HOPMaM MPUPOI00XPAHHOTO, HEPACTOUUTEIHHOTO, 3/I0POBHE
cOeperaroiero moBeICHHS;
YCTaHOBKA Ha 3JI0POBBIN 00pa3 KU3HH.

Dopmuposanue YV nposooumcs npu nomowju peutenust Credyioumux munogvlx 3a0ay.:

CaMOCTOSITENIbHAS MOJrOTOBKA 1ieJIed U 3a/1a4 y4eOHOU NesITeIbHOCTH;
MIOWCK, aHAJIN3, U3BJICUCHHE HEOOX0IMMON HH(OpMALTUH;
CaMOCTOSITENIbHOE B3aUMOJICHCTBUE C MHPOPMAILITMOHHBIMU UCTOYHUKAMU;
ydacTue B KOHKypcax U OJMMIIMAIaXx;
IPOEKTHAS AEATEIbHOCTh 00YyJarOIIUXCsl.
MeranpeamMeTHbie pe3yIbTaThl
OcBoeHue mporpaMMbl IpeIMeTa CONPOBOXKIAETCS (POPMHUPOBAHUEM Y OO0yYaromIMXcs

MeETanpeMETHBIX PE3yJIbTaTOB, KOTOPHIE TOJKHBI OTPaXaTh:
OgjaieHUe YHUBEPCAJIbHBIMH YUeOHBIMHU NM03HABATEJIbHBIMU 1€ CTBUSIMU:
0a30BbIe JIOTHYeCcKHUe AelicTBHA:

CaMOCTOSATENIbHO  (DOPMYJIMPOBaTh W  aKTyaJlM3UpOBaTh MpoOJIEMY, paccMarpuBaTh €
BCECTOPOHHE;

YCTaHaBJ'[I/IBaTI) CYHIGCTBGHHBIﬁ HpI/I3HaK HWJIN OCHOBAHUWSA JIA CpaBHeHI/ISI, KﬂaCCI/I(i)I/IKaIH/II/I 158
00001ICHUS;

OTIPENIENIATH I JISSITeIbHOCTH, 3a/1aBaTh MTApaMeTPhl U KPUTEPUU MX JTIOCTHIKCHHS,
BBISABJIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/IH B paCCManI/IBaeMI)IX SABJICHUAX,

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb, OICHHBATH COOTBETCTBHUE PE3YJHTATOB LEISIM,
OIICHHUBATH pI/ICKI/I HOCHC,[[CTBHI;’I ACATCIIbHOCTH,

paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHUEC HpI/I pCHIeHI/H/I KN3HCHHBIX HpO6J'I€M;

0a3oBbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BNIQ/IETh HAaBBIKAMHU YYeOHO-MCCIEAOBATEIbCKONM M MPOEKTHON JesSTeNbHOCTH, HaBBIKAMU
paspetnieHus npooduem;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPAKTHICCKHIX
3a/1a4, MPUMEHEHHIO PAa3TUYHBIX METOJIOB TIO3HAHMUS,
OBJIAICHUC BHAaAMH JCATCIbHOCTHU I10 IIOJYUCHHUIO HOBOT'O 3HaHHWA, €ro HMHTCPIIPETAlNH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX y4EOHBIX CUTYyallMsIX, B TOM YHCIE IMPH
CO3aHUH YUEOHBIX M COI[HAIBHBIX TPOEKTOB;

dbopMHpOBaHWE HAyYHOTO THUIA MBIIIJICHUS, BIIAJICHUE HAYYHOW TEPMHHOJIOTHEH,
KIIFOYEBBIMU ITOHATHUAMU U METOAaMU,
AHAJIIM3UPOBATH IMOJIYYCHHBIC B XOJ€ PCIICHHA 3adadd pPE3yJIbTaTbl, KPUTUUCCKH OLCHHUBATH
UX TOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLIECHUBATh PUOOPETEHHBIH OIBIT;

OCYIIIECTBIIATH II€JICHANIPABICHHBIM TMOUCK TEPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETH MEPEHOCUTDH 3HAHUA B ITO3HAaBaTCJIbHYIO u MMPAKTUYCCKYIO oOactu
KU3HEIEATENLHOCTH;



- YMETh MHTETPHPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTe;

- BBIIBUIATb HOBBIC UJCH, IIPEUIaraTb OPUTHHAIBHBIC IIOAXOABI U PEILICHUS;

padora ¢ undopmanueii:

- BJAJIETh HABBIKAMU IOJIy4YeHHs] HHPOPMALMU U3 UCTOUHMKOB PAa3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYILECTBIISATh IOUCK, aHAJIN3, CHCTEMAaTU3alUI0 U HHTEPIIPETAIHIO HH(POPMAIIH pa3IMYHBIX
BUJIOB U (pOPM IIPEICTABICHHUS;

- HCHOJb30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B pEIEHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPTraHU3allMOHHBIX 337a4 C COOJIOACHUEM TpeOOBaHMMA
SPrOHOMMKM, TEXHUKH O€30IIaCHOCTH, THUIHEHBl, pecypcocOepexXeHus, IMpPaBOBbIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

Osi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU JeHCTBUSIMU:
o0menue:

- pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHNUS, TOHUMATh 3HAUE€HUE COLMATBHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMid U CMATYaTh KOH(IMKTBI;

- BIAJETh Pa3JIMUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS;

- Ppa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEICTB;

COBMeECTHAasI 1eSITeJIbHOCTD:

- IIOHMMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U UHIUBUAYAIbHON pabOThI;

- BbIOMpaTh TEMaTHKy M METOJOM COBMECTHBIX JACHUCTBUI C yd4yé€TOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

- IIPUHUMATH LIEJIM COBMECTHOM AESATEIBHOCTH, OPTaHU30BBIBAaTh U KOOPAMHHUPOBATH JIEUCTBUS
10 €€ MOCTM)KEHMIO: COCTABIIATH IUIAH JEHCTBHM, PAcHpeleisaTh POIU C Yy4ETOM MHEHHU
YYaCTHHUKOB, 00CY>XJ1aTh pe3yJIbTaThl COBMECTHON pabOTHI;

- OLIEHHMBATh KAYECTBO CBOETO BKJIAJA M KaXJOr'0 yYaCTHHKAa KOMaH/bl B OOIIMI pe3ynbTar mo
pa3paboTaHHBIM KPUTEPUSIM;

- npelaraTb HOBBIE IPOEKTHI, OLICHMBATh WAECH C IIO3ULHHM HOBHU3HBI, OPUTMHAIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;
OCYLIECTBIIATh NO3UTUBHOE CTPATErMYECKOE NOBEIECHUE B PA3IIMUHBIX CUTYalUsAX, IPOSIBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.
OBiaeHHe YHHBEPCAJIbHBIMHU PeryJATHBHBIMHU 1eHCTBUAMU:
CaMOOpPraHM3aALMA:

- CaMOCTOSITEJIbHO OCYLIECTBIATh I103HABATEIbHYIO JI€ATENIBHOCTh, BBIABIATH NPOOJIEMBI,
CTaBUTh U (POPMYIUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30oBaTeIbHOM JESITEIbHOCTH HU
JKU3HEHHBIX CUTYaLMsIX;

- J1aBaTh OLICHKY HOBBIM CUTYallUsM;

- pacHIMpsATh paMKH y4e€OHOro MpeaMeTa Ha OCHOBE JINYHBIX MPEANOYTEHU;

- crnoco6cTBOBaTh (POPMHUPOBAHUIO M IPOSBICHUIO IIUPOKOW SpYIUIMU B pasHbIX 001acTAX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb;

CAMOKOHTPOJIb:

- JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

- BIJIaJIeTh HaBBIKAMH [T0O3HABATEIbHON pediekcur Kak OCO3HAHHS COBEPILIAEMBbIX ACHCTBUI U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS [10 UX CHUKEHUIO;

IMOLMOHAIBHBIA HHTEJVIEKT, MPeanoaralommi cpopMupoBaHHOCTD:

- CaMOCO3HaHMs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHHMMAaTh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJIETh HANpaBJICHUS Pa3BUTHUS COOCTBEHHON 3MOLMOHAIBHON cdepbl, ObITh YBEPEHHBIM B
ce0e;

- CaMOpPETYJIMPOBAHMS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATH OTBETCTBEHHOCTH
3a CBOE NOBEAEHHE, CIIOCOOHOCTH aJaNTUPOBATHCS K HMOLMOHAIBHBIM H3MEHEHUSM U
HPOSIBIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;



- BHYTPEHHEH MOTHMBALMH, BKIIOYAIOIIECH CTPEMJICHHE K [OCTHKEHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXOMs U3 CBOMX BO3MOXKHOCTEN;

- OSMIATHH, BKIOYAIONMIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHME JPYTHUX,
YUUTBIBATh €r0 IpPH OCYLIECTBICHUH KOMMYHHUKAIUM, CIOCOOHOCTh K COUYYBCTBHUIO U
COIIEPEKUBAHHUIO;

NMPUHATHE ce0s U APYTUX JIKOei:

- INPUHUMATh ceOsl, IOHUMAs CBOM HEIOCTATKU M JOCTOMHCTBA;

- IIPUHUMATb MOTHUBBI U aPTyYMEHTBI IPYTUX JIFOAEH IIPU aHAJIU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE MPAaBO U MPABO APYIUX JIFOJCH Ha OIMOKHU;

- pa3BUBaTh CHOCOOHOCTb MOHMMATh MUP C MO3ULUH JPYToro 4eaoBeKa.

Yuumuisan cneyughuxy npeomema OOIL 12 Xumus, memanpeomemuvie pe3yibmamvl 8
npozpamme KOHKpPemu3upo8anvl Kax.

MPO1-ymenue camocTodTenbHO  (OPMYIMPOBATH U aKTyaJM3UpoBaTh  Mpoliemy,
paccMarpuBarh €€ BCECTOPOHHE, OIpPEACNATh LEIU JAEATEIBHOCTH, 3a7aBaTb IIapamMeTpbl M
KPUTEPUN HX JOCTH)KCHHS, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTb, OLIEHUBATH COOTBETCTBUE
Pe3yabpTaTOB LENSM, OLICHUBATh PUCKHU IIOCIIEICTBUN EATEIbHOCTH;

MPO02-BnasieTp HaBbIKAMU  Y4€OHO-MCCIIEJIOBATENbCKOM U MPOEKTHOM  J1eATENIbHOCTH,
HaBbIKaMU pa3pelieHus Mpooiem;

MPO03-criocoOHOCT U TOTOBHOCTb K CaMOCTOSATEIBHOMY IIOUCKY METO/0B pELIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB ITI03HAHMS;

MPO04-Bnaners BUIaMu JESATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUs, €0 MHTEPIPETALNH,
npeoOpa3oBaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHTYalUsAX, B TOM YHCJIE MPH CO3IaHUH
y4eOHBIX U COLMATIBHBIX IPOEKTOB;

MP05-ymeHre TMEepeHOCUTh 3HAHWS B TIO3HABATEIBHYIO W MPAKTUYECKYI0 00yacTu
KU3HEIEeATEIIbHOCTH; MHTETPUPOBATh 3HAHUS U3 pa3HbIX MIPEIMETHBIX 00J1acTei;

MPO06-BnaneTs Hay4YHBIM TUIIOM MBILUICHHUS, BIaJE€Th HAYYHOU TEPMUHOJIOTUEHN, KITFOUEBBIMU
MOHATUSAMH U METOJaMU;

MPO07- BeIaBUTaTh HOBBIE UEH, ITPEJIAraTh OPUTUHAIBHBIE IOAXOAbI U PELLICHMS,

MPO08-Bnanerp HaBblKaMM TOJy4YeHUS HH(GOpPMAlLMKW M3 HCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYLIECTBIATh MOUCK, aHAIN3, CUCTEMATU3aIUI0 U UHTEpIpETalni0 HHPOpMaLUU
Pa3IUYHBIX BUJIOB U (POPM IMpeACTaBICHHUS.

MP09-BnasieTs pazaMuHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJIEHCTBHS, apryMEHTHPOBAHHO
BECTH JUAJIOT, YMETh CMAT4aTh KOHQIMKTHBIE CUTYallUH, pa3BEPHYTO U JIOTUYHO H3J1araTh CBOIO
TOYKY 3PEHUS C UCIIOJIBb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-noHMMAaTh ¥ UCIIOJIB30BATh IPEUMYILIECTBA KOMaHIHON U MHAMBUIYaJIbHOMN paboThI;

MP11-Bb1OUpaTh TEMAaTUKy U METOBI COBMECTHBIX IEHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJOTO 4WJIECHAa KOJUIEKTHBA, NPUHMMAaTh LEIM COBMECTHOW JEATEIBbHOCTH,
OpraHU30BBIBATb U KOOPAMHHUPOBATH JEHUCTBHS IO €€ NOCTUIKEHUIO: COCTaBIATH ILIAH JCHCTBUH,
pacrpeaenaTh poJik ¢ y46TOM MHEHUM YYaCTHHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

MP12-onieHMBaTh Ka4yeCTBO CBOET0 BKJI3Ja M KaXIOrO Yy4YaCTHHKAa KOMaHIbl B OOIIMIHA
pe3ynbTar 1o pa3pabOTaHHBIM KPUTEPUSM, OCYLIECTBIISATh O3UTUBHOE CTPATETUUYECKOE MTOBEACHHE
B PA3JIUYHBIX CUTYaLUsAX, IPOSBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

MP13-caMOCTOATENBHO  OCYIIECTBJIATH  ITO3HABATEIBHYIO  J€ATEIbHOCTh,  BBISABIATH
npoOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3aJ]aud B 00pa30BaTeIbHOM JIEATENbHOCTH U
KU3HEHHBIX CHUTYallUsX, CAMOCTOATEIbHO COCTAaBJIATH IUIAH peIHIeHUs NpoOdJeMbl € Y4ETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTCHUH;

MP14-cnioco6cTBOBaTh (OPMUPOBAHUS U TPOSIBICHUS MIMPOKOM SPYIUIMH B Pa3HbIX
00J1acTAX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpHBIH YPOBEHb;

MP15-ymeHne naBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIECIISIM.

MP16-ciocoOHOCTh TIOHMMaTh CBO€ SMOIMOHAIBHOE COCTOSHHE, BHJETH HAIPABICHHS
pa3BUTHsI COOCTBEHHOM SMOLIMOHATIBHOM chepbl, OBITh YBEPEHHBIM B ce0e€;



MP17-ciocoOHOCTh TTOHUMATh AMOITMOHAIIBHOE COCTOSHUE APYTHX, YYUTHIBATH €r0 TPH

OCYIICCTBJICHNH KOMMYHHUKAIIUH, CITOCOOHOCTE K COYYBCTBHIO U COIICPCIKNBAHUIO,

- MP18 — cnocoOHOCTh NpUHMMATH ceOs, MOHMMAas CBOM HEIOCTAaTKH M JOCTOWHCTBA,
IPUHUMATh MOTUBBI M apTyMEHTHI APYTUX JIIOAEH MPU aHAIM3€E PE3YyIbTaTOB JEATEIbHOCTH,
NpU3HAaBaTh CBOE MPABO M MPaBO APYrHX JIOEH Ha OIIMOKH, pa3BUBATh CIIOCOOHOCTH
HOHUMAaTh MU C MO3ULUH JPYroro YejaoBeka.

Hns hopmuposanus smux pesynomamos y ooyuarowuxcs opmupyromes YV/:

PerynsatusHble
- CcHocoOHOCTh oOmpenesaATh U (OpMYIMPOBATH LEJIHW W 3a7audl JEATEIIBHOCTH (KOHEUHBIH

pe3ysbTar), aHATM3UPOBATh YCIOBHS U Pa3IUUHbIe Y3PPEKTUBHBIC MyTH UX JOCTHKEHHUS,
CIOCOOHOCTh KOHTPOJIMPOBATH M YNPABIATH HMMEIOLIMMUCA pecypcaMu (Bpems, CHIIBI,
CpeACTBa, BO3MOXKHOCTM M TIp.); OLIEHHUBATh NPABWIBHOCTb BBIIOJHEHHUS pPabOTHI, €e
COOTBETCTBUE 3aIJIAHUPOBAHHOMY PE3YJbTaTy U IJIaHY; BHOCHTH HEOOXOAUMbIE KOPPEKTUBBI;
CIOCOOHOCTh OCO3HaBaTh M OLEHUBATh COACpPKAHWE W PE3yJbTaThl  BBIIOJIHEHUS
3aIlIAaHUPOBAHHOM pPabOThl; CPaBHUBATh CBOM PE3YJIbTaThl M CIIOCOOBI UX JOCTHXKEHUS C
pe3yibTaTaMl M CIOCO0aMM JIOCTUXKEHHUs JPYTUX; aHAJIU3UPOBATh IOIYYEHHBIH ONBIT U
IUTAHUPOBATh TEPCHEKTHBBI €r0 HCIONB30BaHMA B OyaymieM ydeOHOM mporecce H
BHEYPOYHOU IEATEIBHOCTH.

ITo3naBarenbHBIC

aHAJIM3UPOBATh, CPABHUBATh, KIACCU(PHUIIMPOBATH U 0000maTh (aKTHI U sIBICHUS. BBISBIATH
IPUYMHBI U CIIEJCTBUS NPOCTHIX SBJICHUMN;

OCYLIECTBIISTh CPaBHEHUE, CEpUALMI0 M KJIacCU(UKALUIO, CAMOCTOATENBbHO BbIOMpas
OCHOBAHHUS U KPUTEPUM JJIsl YKA3aHHBIX JIOTMUECKUX OIepalyii; CTpPOUTh KIACCU(PHUKALHIIO
Ha OCHOBE INXOTOMUYECKOT'0 JIeIeHUs (Ha OCHOBE OTPULIAHU);

CTPOUTH JIOTHUECKOE PACCYKICHHE, BKIIIOYAIOIIEE YCTAaHOBIECHHE MPUYNHHO-CIICICTBEHHBIX
CBsI3EH;

CO3/1aBaTh CXEMaTHUECKUE MOJICIIH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTABIIATH TE€3HCHI, PA3JIMYHBIC BU/IBI ITTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);
npeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOTO BU/IA B IPYroi (TabnuIly B TEKCT U MIp.);
BBIYUTHIBATh BCE YPOBHU TEKCTOBOM MH(pOpMaLUH;

YMETh OTIPENENISATh BO3MOXKHBIE HCTOYHUKHA HEOOXOIMMBIX CBEIECHUH, TPOH3BOIUTH MOUCK
nH(pOPMAIINHY, AaHATTM3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.

KOMMYHI/IKB.TI/IBHBIG

CIOCOOHOCTh HAXOJWTh BBIXOJ W3 CIOPHBIX CHTyalldii W HE CO03/1aBaTh OTKPBITHIX
KOH(JIMKTOB,

CMOCOOHOCTh MPUHUMATh PEIICHUS U TPAMOTHO OTCTaWBaTh CBOIO TOUKY 3PEHUS; IMPABUIIBHO
(GbopMynHpOBaTh M CTAaBUTh BOIPOCHI; YETKO U MOJHO BBIPAXKATh MBICIIH;

CIOCOOHOCTh KOHTPOJIMPOBaTh CBOE TMOBEJCHME W IMOBEJCHHE MapTHEPOB B TPYIIIE;
COTPYAHUYATH C OAHOTPYIITHUKAMH U TIEIarOTOM.

CHOCOOHOCTh BOCHIPHUHMMATh HHGOPMALMI0O B PA3IUYHBIX PENPE3EHTATUBHBIX CHUCTEMAX,
co3/1aBaTh LIENOCTHBIM 00pa3 (mpeamera, CUTYaIUM, SBJICHHUS, 3aKOHA M Mp.); CIOCOOHOCTH
NoJy4yaTh HEOOXOAMMYK HWHGOpPMALMI0 pa3IMYHBIMH CHOCO0AMHU W U3 pa3IM4YHbIX
WCTOYHMKOB; BIAJETh NpPHEMaMH O3HAKOMHUTEIFHOTO, H3yYarollero, YCBaWBAIOMIETO W
TIOWCKOBOTO UTCHUSI.

Dopmuposanue YV][ nposooumcs npu nomowu peuienus credylowux munosvix 3a0ay no
paszoenam:

OCHOBBI CTPOEHUS BEIIECTBA;

XUMHUYECKHE PEAKIINN;

CTPOEHHE U CBOMCTBA HEOPraHUYECKUX BEILIECTB;

CTPOEHHE U CBOICTBA OPraHUYECKHUX BEIIECTB;

KMHETUYECKHE U TEPMOIMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX PEaKIIHii;
pacTBOpHI;



- XWUMHUSA B OBITY U TPOU3BOJCTBEHHOMN JESATEILHOCTH YETIOBEKA.
PacuérHble 3a1aum 10 XUMUU AEJAT Ha TUIIBL, @ KQXK/IbIM TUI HA MOJITHII.

Tun 1. Beraucnenue mo XuMHYECKUM popMyiam.

Tun 2. 3agaun Ha paCTBOPBHI.

Tun 3. Pemenne 3a1a4 Mo XUMUYECKUM GopMysIam.

Tun 4. 3agaun Ha BeIBe/IeHHE (DOPMYIIBI BEIIECTRA.

Tun 5. KomOuHUpOBaHHbIE 33a1a4H.

Tun 6. 3agaun Ha KUHETUYECKUE 3aKOHOMEPHOCTH.

DKCIepUMEHTAIbHBIC 33JJa4ll — 3TO 3aJaHus MPAKTUYECKOTO XapaKTepa, OTBEThl HA KOTOPbIE
HAXOJAT B Ipollecce HAOMIOACHUN 3a ONbITAMH WM TEOPETUYECKOro OOOCHOBAaHHS CBOICTB
BeriecTB. [lo cBoeMy CoOJlepiKaHUIO0 IKCIIEPUMEHTANLHBIC 3a/1a9ll MOXKHO KJIAcCH(UIIUPOBATH TaK:
a) 3amayr Ha HaOmoneHwe, O) 3amauyd  Ha TOJIYYCHHE BEIICCTB; B) 3a/Jauyd Ha IPOBEIACHHE
XapaKTEepHBIX pEaklMii; I') 3aJa4yd Ha Paclo3HAaBaHME BEIIECTB; J) 3aJa4d Ha KOHCTPYHUPOBAHUE
prOOpOB.

IIpenmeTHble pe3yabTaThl
[To yuebnoMy mipenmery OOIL 12 Xumus (6azoswiii ypogens) TpeOOBAHUS K MPEAMETHBIM
pe3ynbTaTaM 0cBOeHHs 6a30BOro Kypca HH(GOPMATUKU JOJKHBI OTPAXKATh:

ITP601-chopMupOBaHHOCTD IIPEICTABIICHUN: 0 XUMHYECKON COCTABJISIFOLIEN
€CTECTBCHHOHAYYHOW KapTHUHBI MHpPa, pPOJM XUMUU B TO3HAHUU SIBICHUW TPUPOABI, B
(GOPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JIUYHOCTH, €€ (QYHKIMOHAIBHOH TI'PaMOTHOCTH,
HEOOXOUMOM JIJIsl pelIeHHs] MPAaKTUUECKUX 3a7a4 U SKOJOTHYeCKH 0OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cperie;

ITP602-BnaieHue cUCTEMON XMMHUYECKHX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIIOJIAraroIIye
MOHATHUSA(XUMHUCCKUI 3JICMEHT, aToM, 3JICKTPOHHas 000Ji0uka aroma, s-, P-, -0-3JeKTpOHHBIC
opOHUTaIM aTOMOB, WOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHHUS,
XUMUYECKasi CBSI3b, MOJb, MOJIIpHas Macca, MOJISIPHBIA OO0BEM, YIJIEPOJIHBIA  CKEJIET,
byHKIIMOHAIbHAS TPyMa, paguKail, U30MEpHsi, TOMOJIOTUYECKUIN Psi, TOMOJIOTH, YIIE€BOJAOPOIbI,
KHCJIOPO/I- U a30TCOJIEPIKAIINE COSTUHEHNUS, OUOJIOTHYECKN aKTUBHBIE BEIIEeCTBA(YTJIEBOIbI, )KUPHI,
Oenku), MOHOMEp, TMOJHUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE COCIUHECHUS,
KpUCTAJUTHYECKasi pemeTka, THUIB XUMHYECKUX peakiuil (OKUCIUTEIBHO -BOCCTAHOBHUTEIIBHBIC,
9K30- U HHAOTEPMUYECKUE , PEAKIIMH MOHHOTO OOMEHa), pacTBOP, AJIEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTOPOTUTHYECKAS TUCCOIUAIS, OKUCITUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XUMUYECKON pPeaKkIuu
XUMHYECKOE PaBHOBECHE), TEOPUU M 3aKOHBI(TEOPHsS] XUMHUYECKOTO CTPOEHHUS OPTaHUYECKUX
BemecTB A, M, BytnepoBa, Teopust 3A€KTPOTUTHIECKON AUCCOLMAIINH, Tepuoandeckuit 3axon J[. 1.
MenpeneeB, 3aKOH COXpPaHEHHs] MAacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH,
(dakToIOTUYECKHE CBEACHUS O CBOMCTBaxX, COCTaBe, IMOJY4YeHUs U O€30MaCHOM HCIIOIb30BAHUU
BaXHEHIINX HEOPTaHWYECKMX W OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW NEATENbHOCTH
YeJl0BeKa,

IIP603-yMeHrEe BBISBIATH XapaKTEpHbIE MPU3HAKM W B3aMMOCBS3b W3YYEHHBIX MOHSTHUH,
MPUMEHATH COOTBETCTBYIOIIME TOHSATHS MPU OMHCAHUU CTPOCHUS U CBOMCTB HEOPTAaHUYECKUX U
OPTraHWYECKUX BEIIECTB M MX MPEBPALLCHUN; BBISABISATH B3aUMOCBS3b XUMHUYECKHUX 3HAHMM C
MOHATUSMH U MIPEACTABICHUSIMHU JPYTHX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

I[IP604-yMeHne UCIOJIb30BaTh HAMMEHOBAHUS XMUMHUYECKUX COEAMHEHUN MEXIYyHapOIHOTO
COI03a TEOPETUYECKOWM W NPUKIAJIHOW XMMHM M TPUBHUAJIBHBIE HAa3BaHUA BaKHEUIINX
BEIIECTB(ITUJICH, AalleTUJIeH, TIUIEepHH, ¢GeHoN, (opManbaerua, YKCyCHas KWUIIOTa, TJIHIIHH,
yTapHBIi ra3, yAeKUCIbINA ra3, aMMHAaK, TallIéHHAs U3BECTh, HEranmEHHasl H3BECTh, TUTHEBAs COA U
JIPYTHX), COCTABIATH (POPMYIIBI HEOTAHUYECKUX M OPTaHUYECKHUX BEIECTB, YPABHEHUS XUMUUECKUX
peakiuii, OOBSCHATh MX CMBICHT, MOATBEP)KIATh XapaKTEPHbIE XWMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aITUCAMU YPABHEHUHN PeaKIIHii;

IIP60S-ymeHne  ycraHaBiIMBaTh NPHUHALICKHOCTh  H3YYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB K ONPEACIEHHBIM KJlaccaM M IpYIIaM COEIMHEHUH XapaKTepU30BaTh UX
COCTaB M BaKHEHIIIME CBOMCTBA; OMPENEISTh BUIABI XUMHUYECKUX CBs3EH (KOBAJICHTHAs, MOHHAs,



METaJUIn4ecKas, BOJOPOJHAs)), TUIBl KPUCTAUIMYECKUX PEIIETOK BELIECTB; KIacCU(UIMPOBATH
XUMHUYECKHE PEAKIUHY;

ITP006-B1aieHuE OCHOBHBIMH METOAAMM HAyYHOTO IIO3HAHMUS BEIIECTB M XMMHUYECKUX
ABJICHUH(HaOII01eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJECIUPOBaHHE);

ITP607-ymenue npoBOJUTH pacuéThl O XUMHUECKUM (OPMYIIaM U YPAaBHEHHSIM XUMHUYECKUX
peakuMii ¢ HCHOJb30BaHMEM  (U3MYECKMX BEIMYMH  XapaKTepU3YIOLIMX  BellecTBa ¢
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00bEMa(HOPMAIbHBIE YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA;
MCII0JIb30BaTh CUCTEMHbBIC XUMUUYECKNE 3HAHUS U1 IPUHATHS PEIIEHUH B KOHKPETHBIX )KH3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

I1P608-yMeHrne TUIaHUPOBATh W BBIMOJHATh XHUMHYECKHUH OSKCHEPUMEHT (IIPEBpaIICHUS
OpraHMYECKHUX BEIIECTB IIPU HArpeBaHUM, IIOJIYYEHHE OHTWJIEHA M H3Y4YEHHE €ro CBOIICTB,
KayeCTBEHHbIE PEAKIMM Ha albJETuibl, KpaxMall, YKCYCHYIO KHCIOTY; ACHaTypauus OelKoB Ipu
HarpeBaHUU, LBETHBIC PEaKIMK OEJIKOB; MPOBOJUTH PEAKIIMA HOHHOTO OOMEHA, ONPENEIITh CPeay
BOJIHBIX PaCTBOPOB, KaUECTBEHHbIE PEaKLUH Ha Cyb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HAa KATHOH
aMMOHMSI; pelIaTh SKCIEPUMEHTAJbHBIE 3anauu no temam «Metamisl» U « Hemeramib») B
COOTBETCTBUM C IMIPaBUJIAMHU TEXHUKM O€30MacHOCTH TNpu OOpalleHuu , BelIeCTBAMH U
71a00paTOpPHBIM 00OPYIOBAHUEM; IPEICTABIIATH PE3YJIbTAaThl XUMHUECKOTO SKCIIEPHUMEHTa B opme
3allUCH ypaBHEHUH COOTBETCTBYIOUIMX peakUUil W (OpMyJIHUpOBaTh BBIBOJbI Ha OCHOBE 3THX
pe3yJIbTaToB;

I1P609-ymeHne aHanu3MpoOBaTh XMMUYECKYH0 HMH(DOPMAIMIO, IOJIy4aeMyl U3 Pa3HbIX
HMCTOYHHUKOB (Cpe/ICTB MaccoBOM nH(popmanuu, cetb UHTEepHET U ipyrue);

I1P610-ymeHue cobiogaTh MpaBuila 3KOJIOTHYECKU LIE1ecO00pa3HOro MoBeIeHUs B ObITY U
TPYZOBOM JESATEILHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOIIEH Cpe/ibl; yUUTHIBATh
OIACHOCTb BO3JIEHCTBUS HA JKUBBIE OPraHU3MBbl OINPEICIEHHBIX BEILECTB, IIOHUMAs CMBICI
IIOKa3aTelIsl MPeAeIbHON JOIyCTUMON KOHLIEHTPALUH;

I1P611-ymeHue npuMeHsATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MMO3HAHUS BEIECTB U
XUMHUYECKHX SIBJICHUM JIsl 00y4aroIMUXCsl C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS;

I1P612-ymMeHre UCTOIb30BaTh pelbeHO TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaiinsa ans
3amMcu  XUMHYecKHX  GopMmyn  JUIsl  ClenbIX M CcHAa0OBHUIAMIMX — OOydaroLuxcs.



3 TEMATHYECKOE IINTAHUPOBAHUE U COJEP KAHUE YYEBHOI'O INTPEJIMETA

Konnl
HaumeHnoBaHue pa3aeJioB u Coaeprxanue yyeOHOro marepuaja 1 popMbl OPraHu3aluu AesiTeJbHOCTH O0bem R
TEeM 00yYaroImXxcs 4acoB ocBoermsi OOI
1 2 3 4
Pa3nes 1. OcHOBBI cTpOEHHS BellecTBa 8
Tema 1.1. Ctpoenue aromoB  (Conep:kaHue y4eOHOr0 MaTepuajia 4
XUMHYECKHX JIEMEHTOB U BX0/1HOii KOHTPOJIb 0.30 JIPO2
NIPUPOJIA XUMUYCCKOH CBA3M | Jlexuusa Nel. CoBpeMeHHas Mojenb cTpoeHHs aroMa. CHMBOIHYECKHI A3BIK XMMHHL. Iy JIPO4
XUMUYECKUN dJIeMEHT. OJeKTpoHHas KoHdurypauus aroma. Kiaccudukamms MPO03
XMUMHYECKUX 3JIEMEHTOB (s-, P-, 0- anmeMeHThl). BaneHTHbIC 37eKTPOHBI. BanieHTHOCTS. I1P602
OJIEKTpOHHAss MPUPOJA XHUMHYECKOM CBA3U. DJIEKTPOOTPULATEIBHOCTb. BuJbI [1P609
XUMHUUYECKOH CBA3M (KOBAJIEHTHAs! CBSI3b, €€ pa3HOBUHOCTU U MEXAHU3Mbl 00pa30BaHUs
(OOMEHHBIE W JOHOPHO-aKIENTOPHBIM), WOHHAs CBsI3b, METAIJIMYECKas CBS3b,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs.
JdemoHcTpanuu. Mojgenu aTroMOB XHUMHUYECKHUX JJIEMEHTOB. Monenun MoJeKys
IPOCTBIX U CIIOKHBIX BeliecTB (mapocrepkHeBble U Ctioapta- bpurie6a). Monenu
opbutaneit paznuyHoil ¢opmbl. MoJenu u3 BO3IYHIHBIX MIAPOB MPOCTPAHCTBEHHOTO
pacrionoxenns Sp- Sp? - Sp® ruGpuaHBIX opOHTATIE.
IIpakTnyeckoe 3ansTuNel. PerieHue mnpakTUyecKuX 3aJaHUl Ha HUCIOJIb30BaHUE 2
XUMHYECKON CHMBOJIMKY M Ha3BaHUM COEIMHEHHMH M0 HOMEHKJIATYPe MEXKIyHAPOIHOTO
COI3a TEOPETHMYECKOM M MPHUKIAJHOM XUMHUHM W TPUBHAIBHBIX HA3BAHWM JUIA
COCTaBJIEHUS] XUMHUUYECKUX (HOPMYJ IBYXaTOMHBIX COEAMHEHHH (OKCHIOB, CYIb(HJIOB,
TUAPUOB U T.I1.) U IPYTUX HEOPTraHUUECKUX COEAMHEHUN OTJIENbHBIX KJIACCOB.
[TpakTyeckue 3azaHus Ha YCTAaHOBJIEHUE CBSA3M MEXAY CTPOCHHEM aTOMOB
XUMHYECKHX JJIEMEHTOB U TEPUOJAMYECKHM H3MEHEHHEM CBOWCTB XHMHUYECKUX
DJIIEMEHTOB M HX COEIUHEHWIl B COOTBETCTBUU C TMoyoxkeHHeM llepuonnueckoit
CUCTEMBI.
Tema 1.2. IlepuoanueckuiiConep:xanue y4eOHOro MaTepuaia 4
3akoH W Tabmuma JI. W JleknuaNe2.Ilepuoanueckass cucremMa xumuueckux saemeHtoB JI.M. Mennaeneesa. 2 JIPO1
Menneneesa ®usnueckuit cmpicn [lepuonnueckoro 3akona J[.M. MenpaeneeBa. 3aKOHOMEpPHOCTH JIPO4
U3MEHEHHS CBONCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMHU HPOCTBIX U CIOXKHBIX MP04
BEILIECTB B COOTBETCTBUHU C TOJIO)KEHHMEM XHMMHUYECKOTo 3jieMeHTa B llepuoanueckoit MPO6
cucreme. MuUpoBO33peHUecKoe U HaydyHoe 3HaueHue [lepuonmueckoro 3akona . W. MPI11




MenneneeBa. [Iporuossr [I.1. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKUX DJIEMEHTOB.

JNemoncrpauuu. Pasznuunsie  ¢opmbl  [lepuonndeckoit  cucTeMbl  XUMHYECKHX
anementoB J[.M. MenaeneeBa. OOpa3siibl IPOCTHIX BEIECTB OKCHIOB W THIPOKCHJIOB
anemenTos I nepuona.

JlaGopatopHbiii onbiT. CpaBHEHUE CBOWCTB IPOCTBIX BEUICCTB, OKCUAOB U
ruapokcunos nemenTos I nepuona.

IIpakTnyeckoe 3ansitueNe2. PelieHHEe MNPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha
XapaKTePUCTUKY  XUMHUYECKHX  JJIEMEHTOB  «MeTalndeckne/HeMeTalInIecKue
CBOMCTBA, AJIEKTPOOTPULATEIBHOCTh U CPOJCTBO K AJIEKTPOHY XUMHUECKUX 3JIEMEHTOB
B COOTBETCTBUE C MX DJEKTPOHHBIM CTPOCHHUEM U TIOJIOKEHHWE B TMEPUOTUUYCCKOM
cucTeMe XuMHudeckux sneMeHToB .M. Menaeneena.

JemMoncTpanun. Pasmuuneie  (popwmbl [Teproguyeckold  CUCTEMBI XMUMHYECKUX
anemenToB JI.M. Menpeneena.

I1P603

Pa3znen 2. Xumunuyeckue pe

AKLIUHU

16

Tema 2.1. TUnbl XUMAYECKUX
peakiuit

Coaep:xanue y4eOHOro MmarepuaJia

10

Jlekuus Ne3. Kiaccudukamms W THUNBI XMUMHYECKHX pEAKIU C y4acTHEM
HeopraHuueckux BemecTB. CocCTaBlIeHME YpPaBHEHMM  peakUUd  COECIUHEHMS,
pasio)keHus, 3aMelleHus, oOMeHa, B T. Y. pEaKUUil TOpPEeHUs, OKUCICHMS-
BOCCTAHOBJICHHUSL.

Jlekuus Neq., ypaBHeHI/I}I OKHCJICHUA-BOCCTAHOBJICHU . CreneHb  OKHUCIICHHSA.
OKHCIUTEIF W BOCCTAHOBHUTENb. OKHCIUTEIFHO -BOCCTAHOBHUTCILHBIC p€akuuu B
npupoac, Nponu3BOACTBCHHLIX MPOLECCAX U KUZHCACATCIIBHOCTU OPTaHU3MOB.

JlaGopaTopHslii onbIT. OKUCINUTENIBbHBIE CBOWCTBA MEPMaHIaHaTa KaJusl B pa3InYHbIX
cpenax.

Jekmua NeS. KommuecTBeHHBIE OTHONIIEHHS B XMMHH. OCHOBHBIE KOJHYECTBECHHBIC
3aKOHBI B XMW U PACUETHI 110 YPABHEHUAM XUMUYECKUX peakiui. Mo Kak euHuIa
KoJM4ecTBa BemiecTBa. MosipHas macca. 3aKOHBI COXPAaHEHHMsS MacChbl UM JHEpruM.
3akoH ABoranpo. Momsipasiil 006EM ra3oB. OTHOCHTEIBHAS TIIOTHOCTH Ta30B.

IIpakTnyeckoe 3ansatueNe 3. «Tunbel XuMUUecKUX peakuuii». MccienoBanue TUIIOB
(Mo cocTtaBy M KOJMYECTBY HCXOJIHBIX M 0Opa3yloOIIMXCS BEHIECTB) U IMPU3HAKOB
XUMUYECKUX PEAKLIUU.

IIpakTyeckoe 3ansitueNe 4.Pacuérsl MO ypaBHEHHUSIM XUMHYECKMX pEaKLMHU C
WCITOJIb30BaHUEM MaCChl, 00bEMa (HOpMaJIbHBIE YCIIOBUS ) Ta30B, KOJIMUECTBA BEIIECTBRA.

JIPO2
JIPO3
JIP0O4
MP04
MPO5
MP12
[1P605
I1P606
[1P607
I1P610
[1P611




Tema 2.2. DOnexrponuTH{CopepskaHue y4eGHOro MaTepHaia 6 JIPO3
quKaﬂu AUCCOLHALINS 1 Jlexuus  Ne6. Teopust 3HEKTPOIUTHUYECKON aucconuanuu. HoHBI. DJIEKTPOIUTHIL. JIP04
HOHHBIH 0OMeH Peakiiun nonnoro ooMena, CocTaBieHHE peakiMii HOHHOTO OOMEHa IMyTEM COCTaBIICHUS 2 JIPO8
MX TIOJHBIX W COKpPAUIEHHBIX HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pPEAKLIMH. MPO2
3a7aHus Ha COCTaBJICHUE MOHHBIX PEaKIUM. MPO9
Jemoncrpanun.  CpaBHEHHE  AJIEKTPONPOBOJAHOCTH  PAcCTBOPOB  AJIEKTPOJIUTOB. ﬁg}?
NHaukatopel 1 U3BMEHEHHUE MX OKPACKU B PA3HBIX CPElax. IPG0S
JlabopaTopHbIii onbIT. XapakTep AUCCOLHUALIMY PA3IMUHBIX THAPOKCHUIOB. TIP609
IpakTnyeckoe 3ansitueNeS. Peakuuu ruaponusa. IIpoBengeHue peakiuii MOHHOTO
oOMeHa, ompelesieHue Cpellbl BOJHBIX PACTBOPOB. 3a/JaHHs HA COCTaBJICHUE HOHHBIX
peaknwmii.. McciemoBaHnue cpeapl pacTBOPOB COJICH, OOpa30BaHHBIX CHJIBHBIMH U 2
c1abbIMU TPOTOJIMTAMH, U MX PEAKIUH C pacTBOpaMH MIEIOYM U KapOoOHAaTa HATpPHS.
CocrtaBneHue peakiuii rujiposinsa cosiei. [IpakTuyeckoe npuMeHEeHHe THAPOIU3a.
KonTtpouabnasi padora Nel.  [«CTpoeHue BeliecTBa U XMMHYECKHE PeaKIHI). 2
. 16
Pa3znen 3.CTtpoeHue u ¢cBOMCTBA HEOPraHUYECKUX BelIECTB
Tema3.1. Knaccudpukanus, |Cogep:xxanue yuedOHOTO MaTepuasia 4 JIPO1
HOMCHKJIAaTypa H CTPOCHUC| JlekumsaNe7. Ilpeamer HeopraHmyeckod XuMuH. DB3anMOCBSI3b HEOPraHMYECKHUX JIP02
HEOPraHN4CCKUX BCIICCTB BEIICCTB, Knaccmbnxaunﬂ HEOPraHM4CCKUX BCIICCTB. HpOCTBIe M CJIOKHBIC BEIICCTBA. JIPO8
OCHOBHBIE KJIACCHI CJIOXHBIX BEIIECTB (OKCUABI, THUAPOKCUIBI, KHUCIOTHI, COJIH). MPO1
Homenkiiarypa u Ha3BaHME HEOPraHUYECKUX BEIIECTB HMCXOAS W3 HMX XUMHUYECKOMN MP04
dbopMyIBI UM COCTABICHHE XUMHUUYECKON (POPMYIIBI MCXOMAS U3 HA3BaHHS BEIIECTBA 11O MP09
MEXIYHAPOJAHOU U TPUBUAJIbHOM HOMEHKJIAType 5 MP12
MexMonekynspHble B3aumonaeucTBusi Kpucramnoruaparsl, ArperaTHble COCTOSHUSA MP13
BemecTBa. Kpucrammmdeckue U aMop(QHBIE BelIECTBA. THIBI  KPUCTAIIMYECKHX I1P601
peméTok  (aToMHas, MOJEKYJIsSpHas, HWOHHAs, MeTaJJIM4ecKas). 3aBHCUMOCTb I1P602
(U3KMYECKMX CBOWCTB BENIECTBA OT THUNA KPHUCTAUIMYECKON PpEIETKH. IIpUdamHBI I1P603
MHOT000pa3us BemecTB. CoBpeMeHHbIE MPEACTABICHUS O CTPOCHUH TBEPIIBIX, KUIKUX I1P604
¥ Ta3000pa3HbIX BemecTs. JKHIKUe KPUCTaILIbL. ITP609
IpakTnyeckoe 3ansaTHe Ne6. HomeHknaTypa HEOpPraHMYECKHX BEIIECTB: Ha3BaHHE 2

BEIIECTBA MCXOJS M3 HUX XMMHUYECKOH (OpPMYJbl WIM COCTaBIEHHUE XUMHUYECKOU
dbopmyael MCXOIsd W3 Ha3BaHuWs BemectBa o MmexayHaponHod (MIOITAK) wmm
TPUBHAIILHON HOMEHKJIATypeE.

Pemenne npakTuyeckux 3aJaHUil MO KiIacCHU(PUKAIUU, HOMEHKIIAType U XUMHUYECKUM




dbopMynaM HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB (yrapHbIN ra3, YrieKUCIIbINA
ra3, aMMHaK, TaméHHas M3BECThb, HeraméHasi HM3BECThb, MUThEBas COJa U JAPYTUX):
Ha3bIBATh U COCTABJIATH (1)OpMy.HbI XUMHUYCCKUX BCIICCTB, ONIPCACIIATh MPUHAIICKHOCTD
K kiaccy. Hcrounuku xumudeckod wuHpopmanuu (HayyHas u ydyeOHO-HaydHas
JaUTEepaTypa, CpelacTBa MaccoBoil mHopMaiuu, ceTh WHTepHer m apyrue). Ilomck
uH(pOpMallMU IO HA3BaHUSIM, UIACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMyIiaM.

Tema 3.2. Dduszuko-

Conep:xkanue y4eOHOro MaTepuaJia

XHUMHNYCCKUC CBOIICTBA
HCOPraHNYCCKUX BCIICCTB

JlekmusaNe8.Meramnel. OOmue ¢u3nUeckKue W XHUMHYECKHE CBONCTBA METAJIOB
CriocoObl  mony4yeHus, 3HAYCHHE METAUIOB M HEMETA/UIOB B HIPUPOAEC H
JKU3HEACSITCIIBHOCTH YeJIOBeKa M OpraHu3MoB. Koppo3us METajuioB: BHJBI KOPPO3HH,
CIOCOOBI 3aIMTHl METAUIOB OT KOppo3uu. OCOOEHHOCTH KOPPO3UM B MOPCKOW U
MIPECHOM BOJIE.

JMemoncrpanmuu. Komnekuus wMetaiioB. Mogenu  KpUCTAUIMYECKHUX — PEHIETOK
MeTauioB. Mojienid KpUCTAJUTMYECKUX pelEToK oa, anmasa, rpadura.

JladoparopHsbie onbIThl. [lonyueHue kuciopojga u ero cBoiicTBa. BzaumoneilicTBue
METaJVIOB C PACTBOPAMHU KUCIOT U COJICH.

JleknuaNe9.Hemerannel. OOmue ¢usnyeckue U XMMUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunelie cBoiictBa HemetauioB IV — VII rpynn. Knaccudukanus u HomeHknarypa
coeiMHEeHUI HeMeTau1oB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

JleknmaNel0.Xumuueckre CBOWCTBa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILIECTB
(OKCHI0B, THUJIPOKCHUJIOB, KUCIIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
IIPOCTBIX BEIIECTB, BOAOPOAHBIX COEANHEHNH, BBICIIUX OKCUIOB U TMIPOKCHIOB.

IIpakTHyeckne 3aHATHSA

IIpakTnyeckoe 3anaTueNe7. CocTaBleHHE YpPaBHEHUN XUMUYECKUX PEaKUUN C
Y4aCTHEM IIPOCTBIX U CIIOKHBIX HEOPIaHMYECKUX BEILECTB: METAJJIOB U HEMETAJJIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM(POTEPHBIX JEMEHTOB; HEOPIraHUYECKUX KHUCIOT,
OCHOBAaHMU M aM(OTEPHBIX TUIAPOKCHJIOB; HEOPTAHUYECKUX COJIEH, XapaKTEePH3YIOLINX
UX CBOWCTBa. PemeHue npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha
CBOWCTBA, COCTaB, IMOJNy4eHHE M  O€30MaCHOE HCIOJb30BAHUME  BAKHEHUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN JAESITEIbHOCTH YeIOBEKa.

JIPO2
JIPO3
JIP0O4
JIPO8
MPO03
MPO06
MPO7
I1P603
[1P604
I1P606
[1P609

Tema 3.3. Unentudukanus

Conep:kanue y4eOHOro MaTepuaJia

HCOPTraHNYCCKUX BCILICCTB

IIpakTuyeckoe 3anaTueNe8. «MnenTudukanys HeopraHMUECKUX BelecTBy. Pemenue
OKCHEpUMEHTAJIBHBIX 33/]1a4 110 XUMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAILIOB, 110
pPACHO3HABAaHUIO U  MOJIYYEHHIO METAUIOB UM HeMeTawioB. Mpentudukarnus

JIPO3
JIPO7
MPO1




HEOPTraHWYECKUX BEIICCTB C MCIOJIb30BAaHUEM HX (U3UKO-XUMHYECKHUX CBOMCTB, MPO3
XapaKTEepPHBIX KAadyeCTBEHHBIX peakuuid. KadecTBeHHBbIE peaknuu Ha cyiabdar-, ITP605
KapOOHAT-, XJIOpPUI AaHUOHBI, HA KATHOH aMMOHHUSL. I1P608
[1P609

KonTtpouabnasi padora Ne2. |[«CBoiCTBa HEOPraHUYEeCKHUX BeLeCTBY. 2

Pa3nes 4. CTpoeHune ¥ CBOWCTBA OPraHUYeCKHUX BelleCTB 24

Temad.1. Knaccuduxkarmus, C
oJep:kaHue y4eOHOr0 MaTepuaJia 4

CTpOGHHE U HOMEHKJaTypa

OpPraHUYECKUX BEUIECTB Jlekumsa Nell.llosBrnenue u pazButue opraHuueckoi xumuu. [Ipenmer oprannueckoit JIPO1
XUMHUHM. MecTo M 3Ha4eHHE OPraHMYeCKOW XUMHHM B CHUCTEME €CTECTBEHHBIX HayK. JIPO3
XUMHYECKOE CTPOCHHE KaK MOPSAOK COSAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX JIPO7
BaJIEHTHOCTH. OCHOBHBIE IOJIO)KEHUS TEOPUH XMMHUYECKOI'O CTPOECHUSI OPraHMYECKUX MPO03
coenuHeHuii A. M. bBytnepoBa. VYriepoaHblid CKeJlEeT OpPraHMYeCKON MOJIEKYIIbI. MPO06
3aBUCHUMOCTh CBOMCTB BELIECTB OT XHMMHYECKOTO CTPOECHMsI MoJjekysl. M3omepus u MPI1
H30MEpHI. MP13
[TonsstTue o ¢QynkunonanbHoi rpynmne. Panukan. IlpuHnunel — knaccuukanuu Z MP14
OpraHMYECKUX  COENMHEHUH. MexayHapoiHas  HOMEHKJIATypa M IPHUHIMIBI 11P602
HOMEHKJIATypbl ~ OpraHuueckux coenuHeHuil. Ilonarue 00  azoTcomepx ammx [1P603
COEIMHEHUX, OMOJIOTMYECKH aKTHUBHBIX BeleCTBaxX(yrieBoax, xKupax, Oeiakax u np.), [1P604
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX(MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO). [1P611
JemoncTpanuu. Moziean roMoJIOrOB M H30MEPOB OPraHUUYECKUX BEILIECTB. 11P612
JlabopaTopHblii onbIT. M3roTOBIEHNE MOJIEKY OPraHUYeCKUX BEIIECTB.
IIpakTuyeckoe 3anaTne Ne9. HoMeHknaTypa opraHMuecKux COEJUHEHHH OTAENbHBIX
KJIaCCOB (HACBHIIIEHHBIC, HEHACHIIIEHHBIE U apOMAaTUYECKHE YTIIEBOJOPOJIbI, CIIUPTHI,
(beHomNbl, anbIeruibl, KeTOHbl, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHUE MOIHBIX U 5
COKpAIIEHHBIX CTPYKTYPHBIX ()OpPMYJ OPraHUYECKHUX BEIIECTB OTIENBHBIX KJIAcCOB,
WCIIONIb3Ysl UX Ha3BaHWS IO CUCTEMATHYECKOM HOMeHKJaType. Pacuérel mpocreimein
(dopMyIbl OpraHMYECKOW MOJIEKYJIbI, UCXOSl U3 3JIeMEHTapHOro cocTaBa(B%).

Tema 4.2. CpoiicTBa Coaep:xanue y4eOHOro marepuaJia 12 JIPO2

OPraHUYECKUX COEMHEHUM JlexnuaNel2.OU3HKO-XMMUYECKUE CBONCTBA OPraHUYECKMX COEIMHEHUI OTIETbHBIX JIPO4
KJaccoB  (OCOOGHHOCTH KiacCH(UKAUMM M HOMEHKJIATypbl BHYTPHU  KJacca; 5 JIPO5
roMOJIOTHYECKHIl psa M obmas (opMmyna; H30oMepHs; (HU3MYECKHe CBOIHCTBA; MPO02
XUMHUYECKHE CBOMCTBA; CTIOCOOBI MOTYUYCHHS): MP03




-TpeieNIbHBIE YTIIEBOAOPObl. ['opeHne MeTaHa KakK OJIMH W3 OCHOBHBIX HCTOYHUKOB
TeIla B MPOMBIIUIEHHOCTH U ObiTy. CBOMCTBA NPUPOIHBIX YIJIEBOJOPOJIOB,
HAXOJJICHUE B MPUPOJIC U TPUMEHEHUE AIKAHOB;

-HeTIpeIeTIbHBIE M apoMaTHuYecKHue YriieBoAoposl. llomummepusanusi sTUiieHA Kak
OCHOBHOE HAalpaBJICHUE €ro HCIOJIb30BaHUsA. ['OpeHME alleTuIeHa Kak MCTOYHHKA
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METaJIOB.

JNemoncTpanuu. OTHOIIEHHE METaHa, STHJICHA, alleTWIeHa U OeH30JIa K pacTBOpaM
NepMaHraHara Kajaus u OpoMHOH Bojzie

JlekuuaNel3.Kucnoponoconepxkaimue CoeIuHeHUs (COUPTBI M MPOCTbIE  APHPHI,
(GeHONbI, anpaeruAbl W KETOHBI, KAapOOHOBBIE KHCIOTHI W HX IPOHU3BOJHEIE).
[IpakTuueckoe MNPUMEHEHHE JTWICHIJIMKOM, TiniepuHa, ¢enona. [Ipumenenue
dopmanpaeruna, ameranbAerua, yKCyCHOHW KHCIOTHI. Mblla, KaK COJHM BBICHINX
KapOOHOBBIX KHCIIOT. MOOIINE CBOMCTBA MbLJIA.

JemoncTpaunu. KayecTBeHHbIE peaKIMM HA MHOTOATOMHBIE CIUPTHI. KauecTBEHHbIE
peakiuu Ha (enon. OKUCIEHHE aNbAETUIOB M TIIIOKO3bl B KHCIOTY C IOMOIIBIO
ruapokcuaa meau(1l)

JlaGopatopHble onbIThbl. CBOIICTBA  YKCYCHOM KMCIOTBI, OOLIME CO CBOWCTBAMU
MUHEPAIBHBIX KUCIIOT. J[0Ka3aTenbCcTBO HENPEAEIBHOIO XapaKTepa KUAKOTO KUpa.

JlekuuaNel4. Aszorconepxkamue CcoeIWHEHUsS (aMUHBI, AMHUHOKHUCIOTBI, OEJKH).
BricokoMonekysipHble  COeTMHEHUSI (CMHTETHYECKHE U OHOJOTMYECKH-aKTUBHBIC).
Monowmep. Ilomumep, cTpykrypHOoe 3BeHO. [lommmepu3zanusi 3THIIEHa KaKk OCHOBHOE
HalpaBJiEeHUE €ro  HCIOJb30BaHMs. ['eHeThueckass CBA3b MEXKIY Kjaccamu
OpPTraHUYECKUX COETMHEHMI.

MPO5
MPO7
MP12
MP13
MP15
ITP601
ITP606
ITP608
ITP609
I1P610
[1P611
I1P612

JemoHcTpanuu. L{BeTHbIe peakiiuu OEIKOB

JlaGopaTopHble onbIThbl. M3roToBieHHe MAPOCTEPKHEBBIX U OOBEMHBIX Mojenei
U30MEpHBIX aMHHOB. PacTBopeHune OenkoB B Bojae M uMX koarymauus. OOHapykeHHe
Oesika B KYpUHOM SIIIIE M MOJIOKE.

IpakTuyeckoe 3anaTueNe10.CBolCTBA OpraHMYECKUX COEAMHEHUN OTIEIbHBIX
KJIaCCOB (TpUMBHAJIbHAsI U MEXAYHApOJHAs HOMEHKIATypa, XUMHUYECKHUE CBOMCTBA,
CIOCOOBI TIOJTYYEeHHUS): TIpeAebHbIe(IKAaHbl ¥ ITUKJIOATKAHbI), HEMpPeIeabHbIC(TKeHBI,
QIKUHBl W aJKaJueHbl) M apOMATUYECKUE YIIEBOJOPOMABI, CIHUPTHI U (PEHOIHI,
KapOOHOBBIC KUCIOTHI M A(UPHI, AIBACTUILI U KETOHBI, aMHUHBI M aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3a/1aHUsI HAa COCTABIICEHUE YPAaBHEHUM XUMHUECKUX
PEeaKIHi C y9acTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHHMH MX COCTaBa M CTPOCHUS.




IIpakTuyeckoe 3ansaTe Nell.CocraBneHue cxeM peaknuii (B TOM YHCIE IO
MPEJIOKEHHBIM IIETI0YKaM IMpEeBpallleHui), XapaKTepU3yIOIIUX XUMUYECKHE CBOICTBa

OpPraHUYECKUX COCIMHEHHMU OTIENIbHBIX KJIACCOB, CIIOCOOBI MX IMOJyYCHHUS W Ha3BaHHUE 2
OPraHWYECKUX COCIMHEHHUU MO TPUBHAIBHOM WIA MEXKIYHAPOAHOW CHCTEMaTUYECKOU
HOMEHKJIaType. PemieHune npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOMCTBA OPraHUYECKUX COCAMHEHUMN OTJIEIbHBIX KJIACCOB.
IpakTnyeckoe 3ansaTueNel2 «lIpeBpailieHre OpPraHMYECKUX  BEIIECTB  MPU
HarpeBaHun» llosyyeHne H3TuUEHA W H3Y4EHUE €ro CBOMCTBY». MojenupoBaHue 2
MOJIEKYJI 1 XUMUYECKUX IIPEBPALLECHUN HAa IPUMEPE 3TAHA, STUJICHA, ALIETUIICHA U Jp.
Tema 4.3. WnentudukanusConepkaHue y4eOHOro MaTepuaia 8 JIPO1
OpraHMYeCKuX BeECCTB, MX| Jleknusi NelS.buoopranunueckue coeaunenus. [Ipumenenune u Ouosiornyeckas poiib JIP02
3HAYCHUC M TIPUMCHCHHUC B| yrieBogoB. OKUCIEHHE YTIEBOAOB- UCTOYHUK SHEPTUU KUBBIX opraHu3MoB. Obmactu JIPO3
OBITOBOM M TIPOU3BOJCTBEH- mpHMEHEHHs aMHHOKHCIIOT. IIpeBpamieHne GeIKoB MU B OpraHu3Me. bromornyeckue 2 MPO1
HOI1 ISSITENIbHOCTHU YeJIOBEKa byHkun OenkoB. buonornyeckue (yHKIUU XKUPOB. Poib opraHnyeckoil XWMuu B MPO03
pEIeHHH IPOOIIEM ITUIIEBOH 6E30MaCHOCTH. MP04
Jlekumsa Nel6.Ponb oprannuyeckol XMMHMM B pEIIEHHH MPOOJIEM SHEPreTH4ecKon MPO0S5
0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, CO3JIaHUU HOBBIX MAaTEpUaioB, HOBBIX MPO07
HMCTOYHHKOB SHEPryuu(aibTepPHATUBHBIE UCTOYHUKU SHEpTHH ).OMacHOCTh BO3JCUCTBUS 2 MPOS8
Ha KMBBIE OpPraHU3Mbl OPTaHWYECKUX BEIIECTB OTIEIbHBIX KIacCOB(YTJIEBOIOPO/IHI, MP13
CHUPTHI, (EHOJBI, XJIOPOOPraHUYECKHE IPOU3BOJHBIEC, AIBJAETHUABI U JAp.) CMBICH MP14
MOKa3aTelsl MPeebHO TOMYyCTUMON KOHIIEHTpaluu T1P601
IpakTuyeckoe 3anaTueNel3. «aeHTudukauss OpraHUMYECKUX COCTUHEHUN 11P607
OTJIENbHBIX KJIACCOB)» (Ha MpUMEpE allbJIErH10B, Kpaxmaja, YKCYCHOM KUCIOThI, OEIKOB TTP609
U T.I.) C HCIONb30BAaHHEM UX (U3UKO-XUMHUYECKHX CBOWCTB M XapaKTEPHBIX gggg
KauecTBeHHbIX peakuuil. JleHarypanus Oenka npu HarpeBaHud. L[BeTHble peakiuu 2
O0enkoB, BO3HWKHOBEHHE AaHATUTHYECKOTO CHTHATa C TOYKH 3PEHHUS XHUMHUYECKHUX
IIPOLIECCOB pu MIPOTEKaHUU Ka4yeCTBEHHOU peakuuu, MTO3BOJISIOIIEH
UACHTU(DUIIUPOBATH MPEATOKEHHBIE OPTaHNYECKHUE BEIIeCTBA.
KonTtpouabHas pa6ora Ne 3. [«CTpPyKTypa u CBOHCTBAa OPraHNYeCKHX BELIECTB»Y. 2
Pa3neu. 5. Kuneruueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuuii 4
Tema 3.1. CropocTb Conepsxanne yue0HOr0 MaTepuaia 4 JIP02
XUMHYECKHUX PEaKIIHH. - JIP 03
XUMHYECKOE PABHOBECHE Jlexmus Nel7.CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI 2 JIP 08

pearupyomunx BeIIeCTB, KOHLEHTpPAIlMM pearupyrouX BEUIeCTB, TEMIIEPATyphI




(mpaBwio Bant-T'odda), mmomaan peakimmoHHON MOBEpXHOCTH. TerutoBbie 3P deKTh

MPO1

XUMUYECKUX peaKIuil. JK30- U dHAO0TepMHUECKHEe peakiuu. OOpaTUMOCTh PEaKIIUid. MPO02
XVWMHUYECKOE€ pPAaBHOBECHE W €ro CMEIICHHE O] JCHCTBUEM pPa3IUYHBIX (aKTOPOB MPO03
(KOHILIGHTpalMsl PeareHTOB MM MPOAYKTOB PEaKluu, HaBJICHHUE, TEMIeparypa) JUis MP06
CO3J1aHUs ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX Ipoueccos. [Ipuamun Jle - MPO7
[[Tarense. KaranmuzaTopsl 1 HHTUOUTOPHI. MP11
IIpakTyeckoe 3ansaTHeNel4.PenieHne NpPakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUil  Ha 2 MP12
aHayu3 (HaKTOPOB, BIUAIOIIMX HA U3MEHEHHE CKOPOCTH XUMHUYECKOW peaklMu, B T. Y. C MP15
MO3ULMIA  HKOJIOTMYECKH 1eJecOOOpa3sHOro IOBENEHHs B OBITY M TPYHOBOM [1P608
JIESTENIbHOCTH B IIENSAX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH MPUPOAHOU 11P609
Cpenpbl.
Pemennie mnpakTUKO-OPHEHTUPOBAHHBIX 33aJaHUNl HAa MpUMEHEeHHe npuHuuna Jle-
[aTenbe, 11 HAXOXKACHUS HAMIPABICHUS CMEIICHHS pAaBHOBECHSI XUMHUYECKOM peakiuu
U aHau3 (PaKTOPOB, BIUSIOMINX HA CMEIICHHE XUMUIECKOTO PaBHOBECHSI.

Pa3nen 6. PacTBopbl 4

Tema 6.1. Ilomstue  o|Conep:kaHue y4eGHOro MaTepuaia 2 JIPO1 JIPO2

pacTBopax Jlexnus Nel8.PactBopenue kak (DH3MKO - XMMUUecKHil mporecc. PactBopsl. CriocoOs! JIPO3 JIPOS
OPUTOTOBIIEHUS  pacTBOpoB. PacTBopuMocTb. MaccoBas 101  pacTBOPEHHOIO JIPO6 MPO03
Bemecta. CMBICT TOKa3aTels TNpeAeibHO JOMYCTUMOH KOHLEHTPAMd U €ro MP04 MP14
MCIIOIb30BAHIE B OIIEHKE YKOJIOTHYECKOH 6E30MaCHOCTH. ) I1P607 ITIPG10
[IpaBuna HSKOMOTHYECKH IIeecOO0pa3sHOro IIOBEJEHUS B OBITY M TPYHOBOH 11P611
NEeSTeIbHOCTH B LENAX COXPAHEHHUS CBOEr0 3/I0pOBbSl M OKpPYKAIOLIEH MPUPOJHOM
Cpepl; OMTAaCHOCTh BO3/ICHCTBHUS HA KHUBBIE OPTaHU3MBI OIPEIEIIEHHBIX BEIIECTB.

Tema 6.2. UccaenoBanue OcHOBHOE CoepIKaAHME 2 JIPO3 JIP0O4

CBOJICTB PacTBOPOB INpakTuyeckoe 3amsitme Nel5. «IIpuroTOBIEGHME pacTBOPOB». IIpHTOTOBICHME JIPO8 MPO02
pacTBOPOB 3a/JIaHHOM (MaccoOBOIL,%) KOHIIEHTpalUU (C MPAaKTUKO-OPUEHTUPOBAHHBIMH MPO07 ITP607
BONPOCAMH), OINpeleleHHe Cpeabl BOJHBIX pPAacTBOPOB. PelleHWe IPaKTHKO- 2 11P609 ITP610
OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHU Ha PACTBOPHI, UCHOIb3yeMble B OBITOBOW M 11P611
MIPOM3BOJICTBEHHOH NIEATEITHHOCTH YEIIOBEKA.

IIpodeccnonaibHO-OpHEHTHUPOBAHHOE CO/IepPKAHME (COIePKAHME MPUKJIATHOTO MOTYJIS) 6

Pazgen 7. Xumus B ObITY M IPOU3BOACTBEHHOIi 1eATEJbHOCTH YeI0BeKa 6

Tema 7.1. Xumus B ObiTy u |(Copmep:kaHue y4eGHOr0 MaTepuasia 6 JIPOI JIPO2

HPOU3BOJICTBECHHOM JlexkmuaNe 19. Hopeilmme NOCTHKEHUS HAyKH ¥ XMMHYECKOM TeXHOJIOrMu. Ponb 2 JIP04 MPO03




JACATCIIBHOCTH YCJIOBCKA

XUMHUHM B 00€CMEYCHHH SKOJOTHYECKOW, PHEPreTHUECKON W MUIIEBOH O€30MacHOCTH,
pa3BUTUM MeAWNHHBL. [IpaBuia mMoWMCKka W aHAIM3a XUMUYECKOW wuHpopMmammu wu3
Pa3IMYHBIX KCTOYHUKOB (Hay4yHasi M y4eOHO-HAy4HAs JUTEpaTypa, CPEACTBA MaCCOBOM
uHpopmanuu, cetb MHTepHET).

IpakTnyeckoe 3anaTuaNe16. [lorck U aHanu3 KEHCOB O MPUMEHEHUH XUMUUYECKUX
BEIICCTB M TEXHOJIOTUH ¢ y4éToM Oyaymiedl mpodeCCHOHATBHOU MeSTeThbHOCTH IO
TEMaM: BaXKHEMIIME  CTPOUTEIBHBIE MaTEpHAIbl, KOHCTPYKLMOHHBIE MAaTepHUalIbl,

2
KpacKd, CTEKJIO, KepaMHKa, Marepuajbl Ul OSJEKTPOHUKH, HaHOMaTepUalbl,
TEKCTUJIbHBIE BOJIOKHA, MCTOYHHUKM SHEPruM, OpPraHMYECKHUEe U MUHEPAJIbHBIC
ya00peHus, IEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
IIpakTuyeckoe 3anmstusi Nel7. 3ammra: IlpencraBieHue pe3ysnbTaToB pelICHUs 5

KeiicoB B (hopMe MUHU-/IOKJIA/IA C TIPE3CHTAINEH.

MP04 MPO05

MP08 MP09

MP16 MP17

MP18 T1P602
ITP606 ITPG09
I1P611 I1P612

Bcero

78




4. YCJIOBUS PEAJIMBALIMU ITPOI'PAMMBI YYEBHOT O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrieyeHne

s peanuzanuu mporpaMMbl y4eOHOTO MpeaMeTa MPEeayCMOTPEHO HaJUu4He CIEAYIOIIMX
CHeIHalIbHbIX TOMEIECHHI:

KaOouner xumuu:

CTOJIbI YYEHUYECKHUE JJIsI KAOMHETa XUMHUU C CAHTEXHUKOM 14 mmiT.,

CTYJbS 28 IIT.,

CTOJI IEMOHCTPALIMOHHBIN ¢ MPUCTaBKOM 1 mT.,

CTYJ 715 mpernojaasarens 1 mr.,

BBITSDKHOM mkad 1 mr.,

HOYTOYK Acer E1-531 lmir.,

npoekTop Proxima C3255 1 mir.,

skpaH | mir.,

3BykoBbIe KojoHku Microlab 2.0 solo4c 1 .,

METAITMYECKH 1Kad s XpaHeHHsI XUMHYECKOM MOCYy bl U PEaKTUBOB 2 IIT,
MeTaJUInYecKuid ceid 2 mr,

JI0CcKa MapKepHasi MeJioBasi KoMOuHupoBaHHas 1 mr.,

Ha0Op XUMUYECKUX PEAKTHUBOB I10 TPYIIaM XpaHEHHS, TUAAKTHYECKIE TOCOOuSI.
I1O: 1. Windows 8.1 (mpodeccuonanpHas nuuensus Ne 45829305, 6eccpodno);
2. MS Office 2010 pro (utien3us Ne 48958910, Ne 47774898 , Geccpouro);

3. FBreader (cBo6oanoe); 4. WinDJwiev (cBoboanoe); 5. Google Chrome, (cBoboaHoe)

Oo6opynoBanue JgadopaTopud M pado4Yux MecT JAOOPATOPMHM: MEH3YPKH, MHUIETKU
KalleJIbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U TOKPOBHBIE CTEKIIA, MJIAHILIETHI JIs
KaleJIbHBIX peakuuii, GuibpTpoBagbHas Oymara, IPOMBIBAIKH, CTEKIISIHHBIC TIPOOUPKH, PE3NHOBBIC
npoOku, (poHapUKH, HAOOp PEaKTHBOB, CTEKJSHHBIC MAJOYKH, IITATUBBI JJI MPOOUPOK; MEpHBIE
LWIMH]IPbI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JeNUTeNbHble nHapuyeckue(50-100 mit), ctynku c
NeCTUKOM, (pappopoBble HalIKu, MUHUETHI, GUIALTPHI OyMa’kHbIE, BaTa, Mapiisi, 4acoBble CTEKIIA,
AIIEKTPOIUIUTKH, JJAOOpaTOpHbIE LITATUBBI, CIUPTOBBIE TOPEIKU, CIIUYKU, MPUOOP IJI MOTYUECHUS
ra3oB(MWJIM MpoOUpKa ¢ Ta300TBOIHON TPYOKOH), iepKaTenu Ui MPOOUPOK, CKISTHKYU JJIs1 XpaHEHUS
pPEaKkTHBOB, pa3faTdyHble JOTKH; Xxumudeckue crakanbl(50,100 u 200 mi); mmarenu; MUHIETHI;
TUTEJbHBIC IIMIIBI, CEeKyHIOMepbI(TaiiMepbl), MepHble npoOupku(Ha 10-20mm) U MepHbIe
k011061(25,50,1001 200Mi1) BoasiHast OaHsI(UIM TEPMOCTAT),, KOHUYECKHE KOJIObI 171l TUTpoBaHUsA(50
u 100mi1), MHAMKATOPHBIE MOJIOCKH Ul ompeneneHus pH u cranaapTHas MHIUMKATOpHAs IIKaja,
YHUBEpCAIbHBIN UHANKATOp, nuneTky Ha 1, 10,50 mu(uwnm gozatopel Ha 1,5 10mi), OropeTku st
TUTPOBaHUA, MenuuuHckue mpuisl Ha 100-150 mui, naGopaTopHbIEn/UIN aHATUTUYECKUE BECHI,
pH MeTpsl, cymmiabHbIN mKad, 1 Jpyroe 1adopaTropHoe 000py10BaHuUE.

4.2 UudopmanmoHHoe odecrniedeHue peaaTn3aniu NporpaMmmsbl

Hdnst  peanmzanuu  mporpaMMbl  yueOHoro mpenMera Oubnuoteunsii poun BBIY
YKOMIIJIEKTOBAH MEYAaTHBIMU U 3JIEKTPOHHBIMU U3/IaHUSIMHU.
OOyuaromumecsi M3 YWCiIa WHBAIUIAOB M JIMI] C OTPAHUYCHHBIMA BO3MOXKHOCTSMH 37I0POBbS
oOecrieyeHbl TeYaTHBIMH W (WJIM) SJIEKTPOHHBIMU 0O0pa3oBaTENbHBIMU pecypcaMu B (opmax,
aJanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbSI.
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Mocksa: U3narensctBo «IIpocBenienuey, 2023.
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5 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS

OBIIEOBPA3OBATEJIBHOI'O ITIPEJMETA

KOHTpOHB " OLICHKAa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, METAIPEAMETHBIX U MMPECAMETHBIX
PE3YIbTAaTOB OCYIIECTBIISIIOTCA B COOTBETCTBUHU CO CIICAYIOIHUMHU ITOKAa3aTCIAMMU:

Pe3yabTaThl OcCHOBHBIE MOKA3aTeJIN OIEHKH pe3yJibTaTa
00yueHus (no kasxcoomy pe3yibmamy, Ha KAaKOM 3aHAMUY NPOBEPAEMCS U YeM NPOBePAemcs)
Tema | Ouenounoe cpeacTso
JInunocTHbIE
JIPO1 Paznenl. Tema 1.2 VYcTHBIT ompoc, codece10BaHIEe
Paznen 3. Tema 3.1 Tecrtuporanue
Paznmen 4. Tema 4.1, 4.3 Pemenwue keiica
Paznen 6. Tema 6.1 Hanucanwue pedepara
Paspen 7. Tema 7.1 BrinosHeHYE TPaKTUYECKOH paboThI
Pewenue 3anau
Penrenue KOHTPOILHOH PabOTHI
JIP0O2 Paznenl. Tema 1.1 YcTHBIH ompoc, cobecefoBaHMe
Paznen 2. Tema 2.1 TectupoBanne
Paznen3. Tema 3.1, 3.2 Penrenue ketica
Paznmen 4. Tema 4.2, 4.3 Hammucanwme pedepara
Pazmen 5. Tema 5.1 BrinonHenne npakTuaeckoi paboThl
Pasnen 6. Tema 6.1 Pemienue 3anau
Paznen7. Tema 7.1 Pemenne koHTpOIBHON pabOTHI
JIPO3 Pasznen 2. Tema 2.1, 2.2 YcTHBIH ompoc, cobecefoBaHMe
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Paznmen 4. Tema 4.1, 4.3 Pemienue keiica
Pasnen 6. Tema 6.1, 6.2 Hanucanue pedepara
BrimonmHeHIE TpaKkTHIECKO# pabOoTHI
Pemenue 3amgau
Pemenne koHTpOIBHON pabOTHI
JIP04 Paspgen 1. Tema 1.1, 1.2 YcTHBIH ompoc, codecefoBaHe
Pasnen 2. Tema 2.1, 2.2 TectupoBanue
Paznen 3. Tema 3.2 Pemenue keiica
Paznen 4. Tema 4.2 Hanucanue pedepara
Paznen 6. Tema 6.2 BrimonHeHuE MpakTHIeCKO# pabOoThI
Pazmen 7. Tema 7.1 Pemenue 3amgau
Pemenne koHTpOIBHON pabOTHI
JIPO5 Paszgen 4. Tema 4.2 YcTHBIH ompoc, codecefoBaHMe
Paspgen 6. Tema 6.1 TectupoBanue
BrinonHeHue npakTuaeckoi paboThl
Pemenue 3amau
JIPO6 Paznen 6. Tema 6.1 YcTHBIH ompoc, cobecefoBaHe
TectupoBanue
BrInosHeHue mpakTH4eckoi paboThl
Pemienue 3anau
Penienue KOHTPOIEHON PabOTHI
JIPO7 Paznen 3. Tema 3.3 YcTHBIH onpoc, codece1oBaHUEe
Paznen 4. Tema 4.1 TectupoBanue
BrinosHeHYE TPaKTHYECKOH padOThI
Pemenue 3amgau
JIPO8 Paznen 2. Tema 2.2 YcTHBIH onpoc, codeceioBaHme

Paspen 3. Tema 3.1, 3.2

TectupoBanue




Paznen 6. Tema6.2 Pemenne ketica
Hammcanwne pedepara
Brinonnenue npakTuaeckoi paboThl
Pewenue 3anay
Penrenue KOHTPONBEHON PabOTHI
MeranpeameTHbie
MPO1 Paspen 3. Tema 3.1, 3.3 VYcTHBIT ompoc, codece10BaHIEe
Paznen 4. Tema 4.3 Tecruporanue
Pazmen 5. Tema 5.1 Brinonnenue npakTuaeckoi paboThl
Pewenue 3anau
Penrenne KOHTPOIBHON paOOTHI
MPO02 Paznen 2. Tema 2.2 YcTHBIH onpoc, codeceoBaHUE
Paznen 4. Tema4.2 TectupoBanue
Paznen 5. Tema 5.1 Pemenwue keiica
Paznen 6. Tema 6.2 Hammcanwne pedepara
BrimmorHeHME IPaKTHIECKOH paOOTHI
Pemenmue 3amau
Pemenne KOHTpOIBHON pabOTHI
MPO03 Paznen 1. Tema 1.1 YcTHBIif onpoc, cobeceoBanne
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.2, 4.3 Pemenwue ketica
Paznen 5. Tema 5.1 BerInonHeHe MPakTHIeCKOi paboThI
Paznen 6. Tema 6.1 Pemienue 3anau
Paznen 7. Tema 7.1 Pernrenue KOHTPOILHON PabOTHI
MP04 Pazmen 1. Tema 1.2 YcTHBIH ompoc, cobecefoBaHe
Paznen 2. Tema 2.1 TectupoBanne
Paznen 3. Tema 3.1 Pernrenue ketica
Paznen 4. Tema 4.3 Hammucanwme pedepara
Paznen 6. Tema 6.1 BrinonHenue npakTuaeckoi paboThl
Paznen 7. Tema 7.1 Pemenue 3anau
Pemenne KoHTpoIBHON pabOTHI
MPO5 Paznen 2. Tema 2.1 YcTHBIH onpoc, codece1oBaHUEe
Paznen 4. Tema 4.2, 4.3 TectupoBanne
Paznen 7. Tema 7.1 Hammucanwue pedepara
BrIinonHeHue npakTuaeckoi paboThl
Pewenne 3amau
Pemenne KoHTpoIBHON pabOTHI
MPO06 Pasgen 1. Temal.2 YcTHBIH ompoc, cobecefoBaHMe
Paznen 3. Tema 3.2 TectupoBanne
Paznen 4. Tema 4.1 Pewenue keiica
Pasmen 5. Tema 5.1 Hanucanue pedepara
Brinonnenne npakTuaeckoi paboThl
Perenue 3amay
Pemenne koHTpOIBHON pabOTHI
MPO7 Paznen 3. Tema 3.2 YcTHBIH ompoc, cobecefoBaHNEe
Paspen 4. Tema 4.2, 4.3 TectupoBanue
Paznmen 5. Tema 5.1 Pemenwne keiica
Paznen 6. Tema 6.2 Hanwucanue pedepara
Brinonnenue npakTunaeckoi paboThl
Pewenne 3anay
Penienue KOHTPOIBEHON PabOTHI
MPO8 Paznen 4. Tema 4.3 YcTHBIH onpoc, cobecefoBaHEe
Paznen 7. Tema 7.1 TectupoBanue

Hanwucanue pedepara

Brinonnenue npakTuaeckoi paboThl
Pemenmne 3anau

Penienue KOHTPOIBEHON PabOTHI




MP09 Paznen 2. Tema 2.2 YcTHBIH ompoc, cobeceoBaHUEe
Paznen 3. Tema 3.1 TectupoBanue
Pazmen 7. Tema 7.1 Harmmcanwme pedepara
BrimmorHeHME IPaKTHIEeCKOH paOOTHI
Pemenue 3anau
Pemrenne KOHTPOIBHON paOOTHI
MP10 Paznen 2. Tema 2.2 VYcTHBIT ompoc, codece10BaHIEe
TectupoBanue
BrimmorHeHIE TPAKTHIECKONW paOOTHI
Pewenne 3anau
MP11 Pasznen 1. Tema 1.2 YcTHBIH onpoc, cobeceoBaHUE
Paznen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenwue keiica
Paznmen 5. Tema 5.1 Hammcanwne pedepara
BrimmorHeHME IPaKTHIECKOH paOOTHI
Pemenue 3amgau
MP12 Pazmen 2. Tema 2.1 YcTHBIH ompoc, cobecefoBaHe
Paznen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemienue keiica
Paznen 5. Tema 5.1 Hammucanwme pedepara
Paznen 7. Tema 7.1 BrimonHeHuE pakTHIeCcKO# padoThI
Pemenue 3agau
MP13 Paznen 3. Tema3.1 YcTHBIH onpoc, codeceoBaHme
Paspnen 4. Tema 4.1, 4.2, 4.3 BrimonmHeHuE pakTHIeCcKO# padoThI
Pemenue 3amgau
MP14 Paznmen 4. Tema 4.1, 4.3 YcTHBIH onpoc, codeceoBaHUEe
Paznen 6. Tema 6.1 TectupoBanue
Pewienue keiica
Hanucanue pedepara
BrinonHenue npakTuaeckoi paboThl
Perenue 3agay
MP15 Paznen 4. Tema 4.2 YcTHBIH onpoc, codece1oBaHUEe
Pazmen 5. Tema 5.1 TectupoBanue
Pemenue ketica
BrimonmHeHIE TpaKkTHYECKO# pabOoThI
Pemenue 3amau
MP16 Pazmen 7. Tema 7.1 YcTHBIH onpoc, codeceoBaHUEe
TectupoBanue
Hammucanwue pedepara
BrimonHeHue mpakTH4ecKoit paboTh
MP17 Paspgen 7. Tema 7.1 YcTHBIH ompoc, codecefoBaHMe
TectupoBanue
Hammucanwue pedepara
BrInosHeHme mpakTnaeckoi paboThl
Pemienue 3anau
MP18 Pazmen 7. Tema 7.1 YcTHBIH onpoc, codece10BaHUEe
TectupoBanue
BrinosHeHYE TPaKTHYECKOH pabOThI
Pemenue 3amgau
IIpenmeTHbIE
11P601 Paznen 3. Tema 3.1 YcTHBIH onpoc, cobecefoBaHEe

Pasznen 4. Tema 4.2, 4.3

TectupoBanue

Pemenmue keiica

Hanucanwue pedepara

BrInonHeHne npakTuieckoit paboTsl




Pemenwne 3agau

11P602 Pazgen 1. Tema 1.1 YcTHBIH onpoc, cobeceoBaHUEe
Paznen 3. Tema 3.1 TecrupoBanue
Pasznmen 4. Tema 4.1 Pemenue ketica
Pazmen 7. Tema 7.1 Harmmcanwne pedepara
Brinonnenne npakTuaeckoi paboThl
Pewenue 3anau
Penrenue KOHTpONBEHON PabOTHI
I1P603 Pasznen 1. Tema 1.2 YcTHBIH onpoc, codeceIoBaHUEe
Paznen 3. Tema 3.1, 3.2 Tecruporanue
Paznen 4. Tema 4.1 Pemenwue keiica
Hanucanwue pedepara
BrimmorHeHME IPaKTHIEeCKOH paOOTHI
Pewenue 3anay
11P604 Pasnen 3. Tema 3.1, 3.2 YcTHBIH onpoc, codeceIoBaHUE
Paznen 4. Tema 4.1 TectupoBanme
BrinonHenne npakTuaeckoi paboThl
Pewienue 3amau
I1P605 Pazmen 2. Tema 2.1 YcTHBIH ompoc, cobecefoBaHe
Paznen 3. Tema 3.3 TectupoBanue
BrinonHenne npakTuaeckoi paboThl
Pewienue 3amay
ITP606 Paznen 2. Tema 2.1 YcTHBIii onpoc, cobeceoBanne
Pasnen 3. Tema 3.2 TecrupoBanue
Pasnen 4. Tema 4.2 Pemenue keiica
Paznen 7. Tema 710l Hanucanue pedepara
BrimonHeHue mpakTH4eckoit paboTh
Pewienue 3anau
I1P607 Pazmen 2. Tema 2.1 YcTHBIH ompoc, cobecefoBaHMe
Paznen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue keiica
Hammucanwme pedepara
BrinonHeHue npakTuaeckoi paboThl
Pemenue 3agay
[1P608 Paspen 2. Tema 2.2 YcTHBIH ompoc, codecefoBaHe
Paszpen 3. Tema 3.3 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Paznen 5. Tema 5.1 Hammucanwme pedepara
BrinonHeHue mpakTuaeckoi paboThl
Pewenne 3anau
Pemenne KoHTpoIBHON pabOTHI
[1P0o09 Pasgen 1. Tema 1.1 YcTHBIH ompoc, codecefoBaHMe
Paspen 2. Tema 2.2 TectupoBanue
Paspen 3. Tema 3.1, 3.2, 3.3 Pewienue ketica
Paznen 4. Tema 4.2, 4.3 Hanwucanue pedepara
Paznmen 5. Tema 5.1 BrInosHeHme mpakTnaeckoi paboThl
Paznen 6. Tema 6.2 Pemenue 3anau
Paznmen 7. Tema 7.1 Pemenne KoHTpOIBHON pabOTHI
T1P610 Paznen 2. Tema 2.1 YcTHBIH ompoc, cobecefoBaHe
Paznen 4. Tema 4.2 TectupoBanne
Paznen 6. Tema 6.1, 6.2 Pemenue keiica
Hanucanwme pedepara
BrInosHeHme mpakTnaeckoi paboThl
Pewenue 3amay
I1P611 Paznen 6. Tema 6.1, 6.2 YcTHBIT onpoc, codece10BaHUEe
Paznen 7. Tema 7.1 TectupoBanne

Pemenue ketica




Hamucanwue pedepara
BrinosmHeHNE MPaKTHYECKO# paOOoThI
Pemenne 3amau

I1P612 Pasnen 4. Tema 4.1, 4.2, 4.3 YcTHbIH onpoc, cobeceoBaHUEe
Paznen 7. Tema 7.1 TectupoBanue
Pemenne xetica
Harmmcanwne pedepara

BbInonHeHMe NpakTHIeCKOH paboTHI
Pemenue 3agau

Jlis OUEHKH [OCTHXKEHHUS 3alUlaHUPOBAHHBIX peE3YJNbTaTOB OOY4YEHHsS] 1O TPEAMETY
pa3paboTad (HOHJ OLIEHOYHBIX CPEACTB JUISl MIPOBEACHUS TEKYIIETO KOHTPOJSI U MPOMEKYTOYHOU
aTTecTalllu, KOTOpbIE pUjIaralTcs K pabodeil mporpaMMe mpeaMera.



MHMHOBPHAYKHU POCCHN
BJIAJMBOCTOKCKNUN T'OCY JAPCTBEHHbBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJACTB
JUTSl IPOBECHUSI TEKYIIET0 KOHTPOJISI U POMEXKYTOUHOM aTTecTalluu
0 Y4eOHOMY MPEIMETY

OOI1.12 XUMUA

nporpamMmal HIOATOTOBKH CIICHUAINCTOB CPCAHCIO 3BCHA

40.02.02. «IIpaBooxpaHuTenbHAS IESITEIBHOCTHY

dopma 00yyeHHs: OuHas

Aptem 2023



1. O6uIme cBeneHus

@®oHa ouneHouHbIX cpeacts (nanee — POC) npegHazHAueH Al KOHTPOJS M OLIEHKHU
00pa3oBaTeNbHBIX JIOCTHKEHUH OOydarmmxcs Mo mporpamme ydebnoro mnpeamera OOIL12
«Xumus»

OOC BrIIOYAIOT B ceOsi KOHTPOJbHBIE MaTepuajbl IJil MPOBEACHUS TEKYLIEro KOHTPOJISI
yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAllMU O MPEIMETY, KOTOpasi IpOBOIUTCA B (popme apyrue
dbopMmbl  KOHTpOJs/ MU GEPEeHIUPOBAHHOTO 3aueTa (C HUCHOJIB30BaHUEM OILIEHOYHOI'O CpPEICTBa
BBITNIOJIHEHUE MMCbMEHHBIX 3aJJaHUI, TECTUPOBAHMUE).

2. Ilnanupyemble pe3yJbTaThbl O00y4YeHHs] 10 TMpeaMeTy, olecrne4ynBalolIHe
pe3yJIbTaThl 0CBOEHHS 00pPa30BaTeIbHON MPOrPaMMBbI

Kon pesynbrata

HanmenoBanue pe3ynbTaTa 00ydeHUs
o0y4eHus pesy yi

JIMYHOCTHBIC

JIPO1 c(OPMHUPOBAHHOCTb YYBCTBa TOPJOCTH M YBAXCHUS K HCTOPUM U JOCTHKCHUSIM
OTCYECTBEHHOH XHMMHYECKOM HAayKH; XUMHYECKH TIpPaMOTHOE TMOBEJCHHE B
Mpo(heCCHOHANBHON NEeATENFHOCTH W B OBITY TpH OOpameHuH ¢ XUMHYECKHMH
BEIIECTBAMH, MaTepUaIaMHU U MPOIIECCAMH

JIP02 TOTOBHOCTH K IPOJIOJDKEHUIO 00pa30BaHMs M TIOBBILICHUS KBaTH(PHUKALUU B M30paHHON
MpoeCcCHOHANBEHON AEATENTFHOCTH U OOBEKTHBHOE OCO3HAHUE POJH XMMHUYECKUX
KOMIIETEHIIUH B 3TOM

JIPO03 CIIOCOOHOCTh HCIIONIb30BaTh JOCTHKEHHMS COBPEMEHHOW XHMHMYECKOW HayKu H
XMMHYECKAX TEXHOJOTHH [UIl TOBBIIIEHHS COOCTBEHHOTO HHTEIUIEKTYAIEHOTO
pa3BUTHS B BHIOPAHHOH MPOQeCcCHOHAITEHON IESTEILHOCTH

JIP04 TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHHIO Ha MPOTIKEHUU BCer
KHU3HU
JIPOS COPMHUPOBAHHOCTh AKOJIOTHYECKOH KYJIBTYpbI, TIOHUMAaHUE BIUSHUS COLUAIBHO-

OKOHOMHUYCCKUX TPOLUECCOB Ha COCTOSAHUC HpHpO,I[HOfI nu COI.IPIaJIBHOﬁ Cpeabl,
OCO3HAaHMeE TJ100aTBEHOT0 XapaKTepa SKOJIOTHUICCKUX HpO6J'IGM

JIP06 HENPUATUE NEHCTBUMN, IPUHOCSIIMX BPEJl OKPYKAIOIIEH Cpele
JIPO7 COBEPIICHCTBOBAHUE  SI3BIKOBOM W YHMTATENIbCKOW  KYJIBTYphl Kak  CpEICTBa
B3aMMOJCHCTBUS MEXIY JIIOAbMHU U TIO3HAHUS MUPA
JIP08 OCO3HAHUE LIEHHOCTH HAYYHOH JESATENBbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO
1 HCCJICAOBATEIbCKYIO ESTEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE
MeTanpeaMeTHbIe
MPO1 YMEHHE  CaMOCTOSTENbHO  (OpMYyJIMpOBaTH W aKTyaJlM3UpoOBaThb  Hpoliemy,

paccmarpuBaTh €€ BCECTOPOHHE, OMNpeAeNsITh el JIeATeNIbHOCTH, 3aJlaBaTh
mapaMeTpbel U KPUTEPUH WX JIOCTIKCHHS, BHOCUTH KOPPEKTHBHI B JEATEIHHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IICJISIM, OIICHHBATh PHUCKH TOCIEACTBHUI

JeATeIbHOCTH

MP02 BJIaJeTh HaBBIKAMH  Y4eOHO-HMCCIICIOBATENIbCKOM W MPOEKTHOH  JesTENbHOCTH,
HaBbIKAMH pa3pemieHus mpooieM

MPO03 CIOCOOHOCTb W TOTOBHOCTb K CaMOCTOSATEIBHOMY TIIOMCKY METOJIOB pEICHHS
MIPAKTHUYECKUX 3a/1a4, MPUMEHEHHUIO PAa3IMYHBIX METOJIOB MO3HAHHUS

MP04 BIIa/IETh BUAAMH JAESATEIBHOCTH I10 MOJTY4YEHHIO HOBOTO 3HAHUS, €M0 HHTEPIIPETALINH,

Hp€06p330BaHI/II-O 1 IIPUMCHCHUIO B Pa3JIMIHBIX y‘le6HBIX CUTyalusXx, B TOM YUCJIC IIPpU
CO3aaHnHn y‘le6HBIX 1 COIIMAJIbHBIX MMPOCKTOB

MPO05 YMEHHE TIEPEeHOCHTh 3HAHWS B II03HABATENBHYIO W TIPAKTHYECKYIO OOJIacTH
KHUBHEACATCIBHOCTH, MHTETPUPOBATH 3HAHUSA U3 PA3HBIX ITPEAMETHBIX obiacrei
MP06 BJIAJIETh HAYYHBIM THUIIOM MBILIJIEHUS, BIaJI€Th HAYYHOH TEPMUHOJIOTUEHN, KITFOUEBBIMU

IIOHATHUAMHA U MECTOAAMU

MPO7 BBIJIBUTaTh HOBbIE UJIEHU, IIPE/IJIaraTh OpUTMHAIIbHbBIE TTOIXO/Ibl U PEILICHUS




MPO08

BIIAJIETh HABBIKAMHU TIONy4eHHS WH(OpPMAaMKW W3 HWCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSTENIBHO OCYILECTBISTh MOUCK, aHATU3, CUCTEMATH3aLUI0 U UHTEPIPETAIUIO
rH(GOpMAITNHU Pa3INIHBIX BUIOB M (POPM IIpeICTaBICHHUS

MP09

BJIAACTH pa3JIMYHBIMHA criocobamu OGHIGHI/ISI n B3aHMOI[eI>iCTBPIH, ApryMmeHTUPOBAHHO
BECTU AUAJIOr, YMCTb CMAr4daTb KOHq)J'II/IKTHI)Ie CUTyaluu, pa3BépHyTo U JIOTHYHO
n3jiaraTb CBOXO TOUKY 3pCHUSA C UCTIOJIb3OBAHUECM SA3BIKOBBIX CPCICTB

MP10

MMOHMMATh M MCTIOJIH30BATh IIPENMYIIECTBa KOMaHIHON W HHANBUAYAIbHON PabOTHI

MP11

BBIOMpaTh TEMATHKY U METOJbI COBMECTHBIX JACHCTBUN C Y4ETOM OOLIMX MHTEPECOB U
BO3MOXXHOCTEH KaXAOTO HieHa KOJUIEKTHBA, TPWHUMATh IEIH COBMECTHOM
JEATEILHOCTH, OPraHU30BBIBATh U KOOPJIWHUPOBATH JEHCTBUA MO €€ JAOCTHKCHUIO:
COCTABJISITh IUIAH JCHCTBUHM, pacmpeneisTh poiu ¢ Y4ETOM MHEHUM YYaCTHUKOB,
00CYKJaTh pe3yJIbTaThl COBMECTHOU pabOTHI

MP12

OLICHMUBATL KAa4Y€CTBO CBOCTO BKJIdJa MW KaXIOro Yy4YaCTHHKa KOMAaHJIbI B O6IIII/II>'I
pe3yiabTaT 1o pa3pa6OTaHHI)IM KpUTEpUIM, OCYUICCTBJIATH IIO3UTHUBHOC
CTPATETUYECKOE IIOBEACHUE B PA3JIHNYHBIX CHUTYALUAX, IPOABIATH TBOPYECTBO U
BOO6pa)KeHI/IC, OBITh MHHUIIMAaTUBHBIM

MP13

CaMOCTOSITEIBHO ~ OCYILIECTBIISITH ~ IO3HABATENBHYIO  JIESITEIBHOCTh,  BBISBISTDH
MpoOJIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aaud B 0OpPa30BaTEIbHOMN
NEeSTEHOCTH ¥ KU3HEHHBIX CHUTYaIlUAX, CAMOCTOSTEIFHO COCTaBJIATh IJIaH PEIIeHUs
npobJeMbl C YYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOMKHOCTEH U
MpeANOYTECHUI

MP14

CHocOOCTBOBaTh (OPMHUPOBAHMUSI U NPOSIBICHHUA IIMPOKOM JPYyIULMH B Pa3HBIX
00JacTax 3HaHWIA, TTOCTOSHHO TOBHIIIATH CBOM OOpa3oBaTENbHBIA W KyIbTYypHBIN
YPOBEHb

MP15

YMCHUC OaBaThb OIICHKY HOBBIM CUTyallUsIM, BHOCHTbL KOPPCKTUBBI B ACATCIbHOCTD,
OLCHUBATH COOTBETCTBUE PE3YJIBTATOB LEJIAM

MP16

CIOCOOHOCTh TIOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHWE, BHJCTh HAallpaBICHHS
pa3BUTHsI COOCTBEHHOM SMOLIMOHANBHOM cepbl, OBITh YBEpEHHBIM B ce0e

MP17

CIIOCOOHOCTH MOHMMATH 3MOIIMOHAIBHOE COCTOSHUE JIPYTMX, YUUTHIBATh €ro Hpu
OCYILIECTBJICHUH KOMMYHHKAIIMH, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHHIO

MP18

CIOCOOHOCTH MPUHUMATH Ce0s, MOHUMAasi CBOM HEJOCTATKH M IOCTOMHCTBA, IPUHUMATh
MOTHBBI W apryMeHTBHl JPYIMX JIOAECH INpH aHaIu3e pPe3yabTaTOB AESITEIbHOCTH,
MPU3HABaTh CBOE MPABO W MPABO JAPYTHX JIO/ICH Ha OIMIMOKY, Pa3BUBATH CIIOCOOHOCTH
IIOHUMATh MUP C MO3ULUU JPYrOro YEJIOBEKa

NnpeaAMETHLbIC

11P601

c(OpMHUPOBAaHHOCTh MIpEICTaBJICHUI: 0 XUMHUYECKON COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOI KapTHHBI MUpPA, POJIM XUMHUHU B TIO3HAHWHU SBICHUN MPHUPOJIBI, B
(GOpMHpPOBaHMUM  MBIIUICHUSI H  KYJbTYphl JIMYHOCTH, €€ (QYHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOIMMOM ISl peIleHHs NPaKTHYECKUX 3a7ad M 3KOJIOTMYECKH
000CHOBAaHHOT'O OTHOIIICHHS K CBOEMY 37I0pPOBBIO U IIPUPOHOI cpejie

11P602

BIIQJICHUE CHCTEMOW XMMHYECKHX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHSA(XMMUYCECKHI DJIEMEHT, aToM, JJICKTpOHHas 000J0Yka aroma, s-, P-, -0-
JJIEKTPOHHBIE  OpOWTAM  aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTD,
AIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHbh OKHCICHUS, XUMHUYECKAsl CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJISPHBI OO0BEM, YIIIEpOJHBIA CKeJeT, (YHKIMOHAIbHAS TPyIIa, pajuKal,
M30MEpHUsl, TOMOJIOTMUECKHH psl, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- U
a30TCoepIKAIUe COCAMHEHUS, OMOJIOTHYECKY aKTHBHBIC BelllecTBa(yIJICBOIbI, KHUPHI,
0eJIKM), MOHOMED, TIOTUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COSAMHECHMS,
KpUCTAIUTMYECKAss PpEmETKa, THIBI XUMHYECKAX pPEaknuil (OKHCIUTENBHO -
BOCCTaHOBHUTEIIbHBIC, 9K30- U SHIOTEPMUYECKHE , PEaKIIM HOHHOTO 00MEHa), pacTBop,
AJIEKTPOIUTEI, HEAJIEKTPOIIUTHI, JJIEKTOPOJUTHYECKAS OUCCONHAINAS, OKHUCIIHUTED,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKOH PEaKIMi XUMHUIECKOE PABHOBECHUE), TCOPUU U
3aKOHBI(TEOpUsT XUMHYECKOTO CTPOSHHUS OpraHmuyecKux BemiectB A, M, byrtieposa,
TEOpHUs 3JEKTPOJUTUUECKON JMccolManuu, nepuoandeckuit 3axkon .M. Menzenees,
3aKOH COXPAaHCHUS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH SI3BIK XHWMUH,
(akToOTHYECKNE CBEJCHHS O CBONCTBAaX, COCTaBe, IONy4YeHHWs U O€30MacHOM
WCIOJIb30BAaHUH BRKHEHIIMX HEOPraHWYEeCKHX W OPraHWYECKHX BEIIECTB B OBITY U




HpaKTI/I‘{eCKOﬁ JCATCIBPHOCTH YCJIOBCKa

I1PG03

YMEHHUE BBIABIIATE XAapPaKTCPHBIC IIPU3HAKKW W B3aUMOCBA3bL H3YYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIUC TIOHATHA TIPpH OINUCAHUU CTPOCHUA U CBOMCTB
HCOPraHWYCCKUX W OpPraHru4CCKUX BCIIECCTB HU HUX npeBpameHI/Iﬁ; BBIABIIATH
B3aMMOCBSI3b XHMHUYECKHX 3HAHHHA C TMOHATHIMH U MPEACTABICHUAMU OPYTUX
C€CTCCTBCHHOHAYYHBLIX ITPCIMCTOB

11P604

YMEHHUE KCIIOJIb30BaTh HAWUMCHOBAHHMS XHMHUYCCKUX COCAMHCHUN MEXITyHApOIHOTO
COI03a TEOPETUYECKON M MPHUKIAIHOW XMMHU U TPUBHAIbHbIE Ha3BaHUS Ba)KHEUIIIMX
BEIIECTB(STUIICH, alleTHIIeH, TIIHLEpHH, (QeHon, (opManbIerul, yYKCycHas KHJIOTa,
[JIMIWH, yTapHbBIA Ta3, YJICKUCHBIM Ta3, aMMHUaK, TraméHHas W3BECTh, HETalEHHAS
W3BECTh, MUTHhECBAs COJa W JPYTHX), COCTaBIATh (POPMYJbl HEOTAHUYECKUX H
OpPTaHWYECKUX BEIIECTB, YPaBHEHHMS XUMHUYECKHAX PEaKIuil, OOBSCHATh MX CMBIC;
MOATBEPXKIATh XapaKTEepPHbIE XUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIICPUMEHTAMU M 3aIUCSIMU YPABHCHUN PEaKIIHid

I1PG0S

YMEHHE  YCTAaHABIUBaTb IMPUHAAISKHOCTb  HM3YUEHHBIX  HEOPraHUYECKUX U
OPTaHMYECKUX BEIIECTB K ONpeNeN¢HHbIM KjaccaM W TIPyHIaM COECIUHEHHUH
XapaKTepH30BaTh X COCTAB M BaKHEUIIME CBOMCTBA; ONPEACNATh BUIbl XUMHUUYCCKUX
cBi3e  (KOBaJieHTHas,  WOHHAs,  MeTaJuln4yecKas,  BOAOPOAHAs)),  THIIBI
KPUCTAJUTMUECKHUX PEIETOK BEIIECTB; KIACCUPHUIINPOBATH XUMHUYECKHIE PEaKIINH

I1P606

BJIaZICHUEC OCHOBHBIMHM METOJAaMH HAyYHOTO IIO3HAHMS BEHIECTB M XHMHYECKHX
siBIIeHUH (HaOIr0IeHNe, N3MEPEeHHe, IKCIIEPIMEHT, MOJISITNPOBAHIE)

I1P607

yYMEHHUE MPOBOJUTH PACUETHI IO XUMHUUECKUM (HOpMYJIaM U YPaBHEHHSIM XUMHUYECKHX
peakuuii ¢ UCIOJIb30BaHMEM (U3NUECKUX BEIMYHH, XaPaKTEPHU3YIOLIMX BEILECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00béMa (HOpMaIIbHBIE YCIOBHSI) Ta30B, KOJMYECTBA
BELIECTBA; UCIOIb30BaTh CUCTEMHbBIE XUMUYECKHUE 3HAHUS JUIS IPUHSITHS PELIeHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaAIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX NPUMEHEHUEM

11PG08

YMEHHE TJIaHUPOBAaTh M BBINOJHATE XUMHUYECKHUH JKCIEPUMEHT (IpeBpalleHus
OpraHUYEeCKUX BEIIECTB IIPM HArPEBAaHUU, IIOJYyYEHHUE OTWICHA U HU3Y4YEHHE €ro
CBOMCTB, Ka4deCTBEHHBIE DEAKIMM Ha albIETHABI, KpaxMall, YKCYCHYIO KHCIOTY;
JeHaTypauus OENKOB IIPH HarpeBaHNH, LIBETHBIE PEAKIUU OCJIKOB; IPOBOAUTE PEaKUU
HWOHHOTO OOMEHa, OTPENeNATh CPEAy BOIHBIX PAaCTBOPOB, KaueCTBEHHbBIE PEaKIMH Ha
cynbdar-, kapOoHaT- W  XJOpPHUI-aHHUOHBI, Ha KAaTHOH aMMOHHS; pelarh
SKCHEPUMEHTAIBHBIE 33/1a41 10 TeMaM «MeTtaub» U « Hemeranis») B COOTBETCTBHU
C TIpaBUJIaMH TEXHUKH 0E30TIaCHOCTH MPH OOpallleHHH , BEIECTBAMHU U JTAOOPaTOPHBIM
000pyZIOBaHUEM; TMPEJICTABIATh PE3yJIbTaThl XMMHUYECKOTO JKCIepuMeHTa B (hopme
3aIlMCH YPaBHEHUH COOTBETCTBYIOIINX peakMid U (OPMYIUPOBATH BBHIBOJIBI HA OCHOBE
9THX PE3yIbTATOB

11P609

yYMEHUE aHaJIM3MPOBaTh XHMHUYECKYI0 HH(GOpPMAIMIO, MOJYYaeMyl0 H3 pPas3HBIX
HCTOYHUKOB (CpENICTB MaccoBOM MHPOpMaIum, ceTh IHTepHeT U pyrue)

11P610

yMeHHUe coONIo/IaTh MpaBUiIa DKOJOTHYECKH IEeNIeCO00pa3HOTo MOBEACHUS B OBITY W
TPYIOBOW JESATENBHOCTH B IEJSX COXPAaHEHHS CBOETO 3JI0POBbSI M OKpYXKaIOIIeH
Cp€abl; YUWUTBHIBATH OITACHOCTH BOSHeﬁCTBHH Ha JXMBBIC OpPraHU3MbI OHpeI[eJ'IéHHBIX
BEIECTB, TOHUMasi CMBICII ITOKA3aTellsl IPeIeNIbHOM TOIYyCTUMON KOHIIEHTPAIIHN

11P611

YMEHHE MPUMEHSTH 3HAHHsI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIISCTB U
XUMHYECKUX SBJICHUN JUIs O0OydYaromuXcs C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH
37I0pOBBSI

11P612

YMEHHUE HCIOJIb30BaTh pesibeHO TOUEUHYIO cucTeMy oOo3Hauenuid JI. Bpaiina ams
3aIUCH XUMHUYECKUX (POPMYJI ISl CIETbIX U cIa00BHISIINX 00YJarOIIUXCSI




3. CooTBeTcTBHE OLIEHOYHBIX CPEICTB KOHTPOJMPYEMbIM Pe3y/bTATaAM 00yYeHHU s
3.1 CpencTBa, npuMeHsieMble 1J151 OLIEHKH YPOBHS T€OPeTHYECKOIi OAT0TOBKH

Kparkoe
HaMMEHOBAHHE
paznena (MOayIs)
[/ TembI IpeMeTa

Kog
pe3yJsbTar
a
oOy4JeHus

Iloka3arenp oBIageHUS
pe3ysabTaTaMu 00y4YeHUs

HanmMmenoBanue O1leHOYHOTO
CpEICTBA U MIPEACTABICHHE €r0 B

DOC

Texymui
KOHTPOJIb

IIpomexxyrounas
aTTecranus

Pa3nen 1. OCHOBBI CTpOEHNS BEIECTBA

Tema 1.1.
CtpoeHue aToMOB
XUMHUYECKHUX
AJIEMEHTOB U
pupoaa
XUMHYECKOH CBA3U

JIPO2

CnocoO6HOCTh 0OCO3HABATh
CBOU KOHCTUTYIIHOHHBIC
rpaBa U 00sI3aHHOCTH,
YBaKEHHE 3aKOHA U
MIPABOIIOPSIIKA B
nH(pOpMaIMOHHOM chepe

JIPO4

CriocoO0HOCTE
cpopMHpOBATH
HPaBCTBEHHOE CO3HAHUE,
TUYECKOT0 MOBEACHUS C
HCIIOJIb30BAHHEM
MH(POPMAIIOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTHI

MPO03

CriocoOHOCTb CTaBUTh U
(bopmynmupoBaTh
COOCTBEHHBIC 331a4H B
o0pa3oBaTeIbHOM
JeSITeIIbHOCTH U
KU3HEHHBIX CHTYaIUsIX
JUISL peLIeHus
MH(pOPMAIMOHHBIX 3a]a4

I1P602

CriocoOHOCTE BIaACTh
CHUCTEMOM XMMUYECKUX
3HaHUH, KOTOpas
BKJIFOYAET:
OCHOBOITOJIAraloIIHe
MOHATHSA(XUMHUYCCKUI
9JIEMEHT, aTOM,
INEeKTPOHHAs 000TI0UKa
aroma, s-, p-, -0-
JNEKTPOHHBIE OPOUTATIN
aTOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTb,
ANIEKTPOOTPHIIATEITEHOCTD
, CTCIICHb OKHCIICHHS,
XUMHYECKAsI CBSA3b

Bomnpocsr miis
cobecenoBanu
g (m. 5.1,
BOIpPOCHI 1-5),
Tema 1.1
Pegepar 1
(m.5.2)

Bompocsr Tecta 1-
11 (m. 6.1)
Keiic Ne2 (11.6.4)

Bompocsr Ha
cobecenoBanue
20, 21,22, 25(m.
6.3)

Tema 1.2.
[Tepuoanueckuit
3aKOH ¥ Tabimia
. . MenneneeBa

JIPO1

CnocoOHOCTh
(hopMHPOBATH YYBCTBO
TOPJOCTH U YBOKEHUS K
WCTOPHUU U JOCTHKEHUSM
OTE€UECTBEHHOM
XUMHYECKON HAYKH;

Bomnpocsl n
3a7aHus IS
cobecenoBanu
s (1. 5.1,
BOMpockI 1-5),
Tema 1.2

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




XUMHAYECKH TPAMOTHOE
MOBEJICHHE B
npodeccruoHaIbHOM
NeSITeTbHOCTH U B OBITY
pu OOpaIeHUH C
XUMHUYECKHUMU
BEIIIECTBAMH,
MaTepHallaMH U
MIPOIIECCaMH;

JIPO4

CriocoOHOCTB U
TOTOBHOCTB K
00pa30BaHMIO U
caM0o00pa30BaHUIO Ha
MPOTSHKCHUH BCCH XKH3HH;

MP04

CrocoOHOCTE BIaAETh

BHUJIAMH J€ATEIbHOCTH 110
IIOJIyYEHHUIO HOBOT'O
3HAHUS

MPO06

CnocoGHocTth (hopmu-
pPOBaHUE HAYYHOT'O TUTIA
MBIIIUTCHUS

MP11

CriocoOHOCTE BHIOMPATH
TEMAaTUKY U METOMbI
COBMECTHBIX JIEHCTBUM C
y4€TOM OOIIIX HHTEPECOB H
BO3MOKHOCTEMN KaXKJI0r0
YJIeHa KOJUICKTHBA,
NPUHUMATB LIEIH
COBMECTHOM JI€SITEILHOCTH,
OpPraHu30BbLIBATL U
KOOPJIUHHUPOBATh ACUCTBUS
0 €€ JOCTUKEHHUIO:
COCTAaBJIAThH IJIaH JCHCTBUM,
pacrpenemnsiTh POy ¢
Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYK/IaTh
pe3yAbTaThl COBMECTHOM
paboThI

I1P603

CriocobHOCTb
c(OpMHPOBAHHOCTH
YMEHUH BBISABJIATH
XapakTepHbIC TPU3HAKHU U
B3aUMOCBS3b N3YYECHHBIX
MIOHSTHH,

Bonpocs! Ha
cobecenoBanue
23-24(6.3)

Paznen 2. XuMudeckue peaxkiyun

Tema 2.1. Turnst
XUMUYECKUX
peakimit

JIPO2

CriocoOHOCTE U
TOTOBHOCTE K
TTPOIOJDKEHUEO
o0Opa3oBaHUs U
MTOBBIIIIEHUS
KBaJIM(pUKAIH B
n30paHHON

Bomnpocs n
3aJaHus I
cobecenoBanu
s (m. 5.1,
Bompockl 1-6),
Tema 2.2

Bomnpocs Tecra
28-36 (1. 6.2)

Bomnpoc na
cobecemoBanne

27(6.3)




npodeccrnoHabHOM
ACATCIIbHOCTHU U
00BEKTHBHOE OCO3HAHUE
PO XUMHUYCCKUX
KOMIICTECHIIHI B 3TOM

JIPO3

CrocoOHOCTD
WCIIOJIh30BATh
JOCTHXCHUS
COBPEMEHHOM
XUMHAYECKON HAyKH U
XUMHAYECKHX TEXHOJIOTUI
JUTSI TIOBBITIICHUST
COOCTBEHHOTO
WHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOPAaHHOI
podecCHOHATIBHOM
JESITeITBHOCTH

JIPO4

CrnocoGHOCT U
TOTOBHOCTh K
00pa3oBaHUIO U
camMo00pazoBaHUIO Ha
MPOTSKEHUU BCEH JKU3HU

MP04

CnocoOGHOCTh BIIAICTh
BUJIAMU JICATEIBHOCTH T10
MOJIYYEHUIO HOBOTO
3HAHUS, €ro
WMHTEpIpeTaIni,
peoOpa30BaHUIO U
MIPUMEHEHHIO B
Pa3IMYHbIX y4eOHBIX
CUTYaIUsX, B TOM YHUCTIe
TIPU CO3aHUH YICOHBIX U
COLIMATIbHBIX MPOEKTOB

MPO5

CriocoOHOCTh M yMEHUE
NEPCHOCUTL 3HAHUSA B
MI03HABATEIbHYIO U
MIPaKTUYECKYIO 00JIaCTH
KU3HENIeITEITbHOCTH;
HUHTCTPHUPOBATH 3HAHUA U3
Pa3HBIX NPECAMCTHBIX
obnacreit

MP12

CrocoOHOCTh OIICHUBATh
KauyecTBO CBOEr0 BKJIAZa U
KaXXaoro y‘{aCTHI/IKa KOMaHbI
B 00muii  pe3ynprar 1o
pa3paboTaHHBIM  KPUTEPHSIM,
OCYIIECTBIIATh MO3UTHBHOE
CTpaTeruueckoe IMOBEJACHHE B
Pa3IMYIHBIX CHUTYaIUsIX,
NpPOSIBJIATH  TBOPYECTBO W
BOOOpaXKeHHE, OBITH
MHHUIUATUBHBIM

ITPG0S

CriocoOHOCTh M yMEHUE
YCTaHABIINBAThb




MIPUHAUIC)KHOCTh
M3YYEHHBIX
HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB K
OTIpEeNIEIEHHBIM KJIaccaM
Y TPYIIIaM COSIMHEHUIN
XapaKTepU30BaTh UX
COCTaB U BaKHEUIIIHE
CBOWCTBA; ONPENEIISATh
BH/IbI XUMHUYECKUX CBSI3CH
(KoBaJICHTHAs!, MOHHAS,
MeTaJUTHYeCKasi,
BOJIOPOIHAS ) ), THITHI
KPHCTAIUTMYECKUX
PELIETOK BELIECTB;
KJIaCCU(HUIIUPOBATH
XUMHUYECKHE PEaKIINN

I1P606

CriocoOHOCTB U BIaJIeHHE
OCHOBHBIMH METOJaMU
HAYYHOT'O TTIO3HAHHS
BEILIECTB U XMMHUYECKUX
sIBJICHUH (HaOJII0IeHuE,
u3MepeHue,
IKCIICPUMEHT,
MOJIEIIUPOBaHHE)

I1P607

CriocoOHOCTb M yMEHUE
IIPOBOJAUTH PACYETHI 10
XUMHUYECKUM (OopMyJiam
U ypaBHEHUSAM
XMMHYECKHUX PEAKIUH C
UCIIOJIb30BAHUEM
(hU3UYECKUX BEIIMYUH,
XapaKTEPU3YIOIINX
BEILIECTBA C
KOJIMYECTBEHHOMN
CTOPOHBI: MacChl, 00BEMA
(HOpMaJIbHBIE YCIIOBHSI)
ra3oB, KOJIMYECTBA
BEIIECTBA; UCIIOIb30BATh
CUCTEMHbIE XUMHUECKUE
3HAHUA VIS IPUHATUSA
peneHni B KOHKPETHBIX
KU3HEHHBIX CUTYyaLUsX,
CBSI3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM

I1P610

CriocoOHOCTh M yMEHUE
co0Jr01aTh MIpaBmIIa
HKOJIOTMYECKU
1enecoo0pa3zHoro
MOBE/ICHUS B OBITY U
TPYOBOM JIESATEINEHOCTH
B IIEJISIX COXPAaHEHHUS




CBOETO 3/I0pPOBbS U
OKpY>Karolleu Cpebl;

ITP611

CrniocoOHOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HaHUs
BEIIECTB M XUMHUYECKUX
SIBJIEHUN JUIA
o0yJaromuxcs ¢
OrpaHUYEeHHBIMU
BO3MOKHOCTSIMU
3]10pOBbSI

Tema 2.2.
DJIEKTPOIH-
THYCCKas
IHACCOLIAAIUS U
HOHHBIH 00MeH

JIPO3

CIIOCOOHOCTH UCIOJIb-
30BaTh JOCTUKCHHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHUYECKHUX TEXHOIOTHA
JUISL TIOBBIILICHUS
COOCTBEHHOTO
MHTEIUIEKTYalIbHOTO
pa3BUTHS B BEIOPaHHOI
npodeccuoHaTFHON
JeSITeIbHOCTH

JIPO4

CIIOCOOHOCTH U
TOTOBHOCTB K
00pa3oBaHMIO U
caM000pa30BaHUIO Ha
NPOTSHKEHUM BCEM JKU3HU

JIPO8

CrnocoGHOCTh OCO3HAHMS
LIEHHOCTU HAay4YHOU
NEeSITeIbHOCTH, TOTOB-
HOCTb OCYLIECTBIIATH
MIPOEKTHYIO U HCCIIE0-
BaTEJbCKYIO IEATENb-
HOCTb UH/IMBUYyaJIbHO U

B IpyIme

MPO02

CriocoO6HOCTh BIIAJIETh
HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKON 1
MIPOEKTHOMN
NeSATeIbHOCTH, HABBIKAMU
paspernieHus mpooieM;

MPO09

Cr1ocoOHOCTE BIaACTh
Pa3TUYHBIME CIOCOOaMuU
0OIIIEHNS U B3aNMO/IEH-
CTBUSI, apTyMEHTUPOBAH-
HO BECTH JHAJIOT, YMETh
CMSTYaTh KOH(DIUKTHBIE
CUTYAIIHH;

MPI11

CriocobHOCTB BEIOMPATH
TEMAaTUKy U METOJIBI
COBMECTHBIX JIEHCTBUM C

Bomnpocsr u
3aJIaHus IS
cobecenoBaHU
s (m. 5.1,
BOITPOCHI 1-4),
Tewma 2.2
Pecdepar 2 (.
5.2)

Bomnpocs Tecra
37-47 (1. 6.2)
Bomnpoc na
cobeceioBaHne
26, 31, 32(1 6.3)




ya€TOM 00IIHX
HWHTEPECOB U
BO3MOXKHOCTEH KaXKI0TO
YJIeHa KOJIJIEKTHURA,
MPUHUMATH LIEJIH
COBMECTHOM
JIeITCIIbHOCTH,
OpraHU30BbIBATH U
KOOPAUHUPOBATH
JIIEUCTBUS 1O €€
JOCTHKEHHIO: COCTABIIATh
IJIaH ACHCTBUMH,
pacnpenenarb poju ¢
Y4ETOM MHEHHI
YY4aCTHHKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

ITP608

CrocoOHOCTh U YMCHHE
IUTAHUPOBATh U
BBITTOJIHATh XUMHYECKHUI
3KCHCpI/IM€HT, HpOBOIII/ITI)
peakiuu HOHHOTO
oOMeHa, OIpeeNsTh
Cpeny BOJIHBIX
pPacTBOpOB,
KauyeCTBCHHBIC PEAKIIMH
Ha cynbdar-, kapOoHaT- U
XJIOPH/I-aHUOHBI, Ha
KaTHuOH aMMOHUA, pemaTI)
IKCIIEPUMEHTATbHBIC
3aJ1a4M 1mo Temam «Me-
Tajue» U « Hemeran-
J'II)I») B COOTBETCTBHUHU C
MPaBUJIAMU TEXHUKHU
0e30IacHOCTH

I1P609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh XUMU-
YECKYI0 HH(POPMAILIHIO,
MIOJIy4aEMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeCTB
MaccoBOi nH(popmanuy,
ceTb lHTEpHET U NpyTHE)

KontponbHas 3aganus KP Nel
pabora Nel. (m.6.1)
Paznen 3.CtpoeHue u CBOMCTBA HEOPTAHUYECKUX BEIIECTB
Tema3.1. JIPO2 CnocoOHOCTh U TOTOB- Bonpocsr u Bompocsi recra
Knaccuduxanus, HOCTb K MTPOJIOJKEHHIO 3a/1IaHusl 1St 48-62 (m. 6.2)
HOMEHKJIaTypa u oOpa3oBaHMs U NIOBBILIE- | cobecenoBanu | Bompoc Ha
CTpOEHHE HUS KBAIH(UKAIUH B q(m. 5.1, cobeceioBaHne
HEOPTaHMYECKHUX n30paHHOM TTpodeccuo- Bompockl 1-5), | 33( 1 6.3)
BEILIECTB HAJIbHOM JesITeIbHOCTH Tema 3.1

JIPO8 CrniocoGHOCTh U 0CO3HA- Pedepar 5




HHE [IEHHOCTHU HAyYHOH
ACATCIIbHOCTHU, IOTOBHOCT
b OCYIIECTBIISATH MTPOCKT-
HYIO U UCCJIEI0BATElIb-
CKYIO JIeATEIbHOCTh
WHIWBHUAYaAIBHO U B

rpymime.

MPO08

CnocoOHOCTh BIAACTh
HaBBIKaMU TIOTyYCHHS
nHpopManuu U3
HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBIISITH TIOUCK,
aHaJIu3, CUCTEMaTU3aLIUIO
Y UHTEPIIPETAIHIO
MH(OPMALIUY Pa3TUYHBIX
BHUJIOB U (hopm
TIPEICTABIICHHSI

MPO09

CnocoOHOCTh BIAACTh
Pa3IUYHBIMU CIIOCOOAMHU
OOIIEHUS ¥ B3aMMOICH -
CTBUSI, apTyMEHTUPOBAH-
HO BECTH JTUAJIOT, YMETh
CMSTYATh KOH(QIHKTHBIC
CHUTYaIlUH, pa3BEPHYTO U
JOTMYHO U3J1araTh CBOIO
TOYKY 3pEHHSI C UCTIOJb-
30BaHUEM SI3BIKOBBIX
CpEICTB

MP12

CrnocoOHOCTh OlICHHBATH
Ka4ecTBO CBOET'0 BKJIaJa 1
KaXXJ0TO0 Y4aCTHUKA KOMaH/IbI
B 00IINiT pe3yapTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM,
OCYILECTBIISTH TO3UTHBHOE
CTpaTEern4ecKoe MOBEACHHE B
Pa3IMYHBIX CUTYALHSAX,
TPOSIBIISATH TBOPYECTBO U
BoOOpakeHue, ObITh
WHHUIIMAaTUBHBIM

[1P602

CriocoOHOCTD M BIIaJICHUE
CHUCTEMOM XMMUYECKUX
3HaHUH, KOTOpasi BKJIIO-
4aerT:
OCHOBOITOJIaraloIIxe
MOHATHSA(XUMUYCCKUI
DJIEMEHT, aTOM,
INEKTPOHHAs 000JI0UKa
aroma, s-, p-, -d-
JNEKTPOHHBIE OPOUTATIN
aTOMOB, WOH, MOJIEKYJIa,
BAJIEHTHOCTb, DJIEKTPOOT-
pHUIIATEeTLHOCTD, CTETICHB
OKHCJIEHHS, XMMHYECKas

(n.5.2)




CBA3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIH 00bEM,
KpUCTAJUINYECKAsl PEIIET-
Ka, TUIIbl XUMUYECKUX
peakuuii (OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIE,
9K30- U SHAOTEPMHUYECKHE
, €Ak HOHHOTO O0Me-
Ha), pacTBOP, AIEKTPOJIU-
ThI, HEAJIEKTPOJIUTHI,
3NEKTOPOIUTHYECKAS
JUCCOITMAISI, OKUCITHU-
T€Jb, BOCCTAHOBUTEIIb,
CKOpPOCTb XUMHUYECKOU
peakIu, XUMHUYECKOe
paBHOBECHE, TEOPUH U
3aKoHbI. Teopus
3IEKTPOJIUTUYECKOU
JUCCOLMAIUU, IEPUOIU-
yeckuit 3akoH .M.
MeneneeB, 3aKOH
COXpaHEHUs MaCCBhl.

I1P603

CrniocoOHOCTh U yMEHUE
BBISIBJISITh XapAKTEPHBIC
MIPU3HAKU U B3aUMOCBS3b
U3Y4YCHHBIX TOHATHH,
MIPUMEHSTh COOTBETCTBY-
IOLLME TIOHATUS IIPU
ONMCAaHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX
1 OPraHUYECKUX BEIECTB
U WX IPEBpAILCHUN;

I1P604

CriocoOHOCTh U YMEHHE
UCII0JIb30BaTh HAMMEHO-
BaHHS XUMHUECKHX
COEIMHEHMI 110
nomenkiarype lUPAC.

I1P609

CriocoOHOCTh U YMEHHE
aHATM3UPOBATh XHMH-
YeCKYI0 MH(pOpMaLHIO,
MOJTY4aeMyIo U3 pa3HbIX
HCTOYHUKOB (Cpe/CTB
MaccoBOW HH(OpMaIIHH,
ceTb IHTEpHET u apyrue)

Tema 3.2. ®usnko-
XAMHYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

JIPO2

CriocoOHOCTb K IPO0II-
KEHHUI0 00pa3oBaHus 1
TIOBBIIICHHUS
KBaJIM(pUKAINH B
n30paHHOM Tpo-
(heccuoHambHOM NesATEIh-
HOCTH

JIPO3

CnocoOHOCTB K UCIOJIb-

Bomnpocsr u
3aJIaHus IS
cobecenoBaHu
q(m. 5.1,
BOTpOCHI 1-4),
Tewma 3.2
Pecdepar 4 (1.
5.2)

Bomnpocsl Tecra
63-76 (1. 6.2)

Bomnpocs! Ha
co0ecenoBanue
35-41( 6.3)




30BAHUIO JOCTUKECHUHU
COBPEMEHHOM XMMHUYEC-
KOW HayKu

JIPO4

CriocoOHOCTh ¥ FOTOB-
HOCTbH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSKEHUH BCCH KU3HU

JIPOS

CriocoOHOCTh U OCO3HA-
HUE LIEHHOCTU HAay4YHOU
NESTEIBHOCTH, FOTOB-
HOCTb OCYLIECTBIISTh
IIPOEKTHYIO U HUCCIIEI0BA-
TENBCKYIO JESITEIbHOCTD

MPO03

CriocoOHOCTh ¥ TOTOB-
HOCTBb K CaMOCTOATCIIb-
HOMY ITIOUCKY MCTOIOB
peICHUA ITPAKTUYCCKUX
3a/a4, IPpUMCHCHHIO
Pa3IINIHBIX METOJ0B
IIO3HaHUA

MPO06

Cr1ocoOHOCTB BIIAACTh
Hay4HbIM TUIIOM MBbIIILJIE-
HHS, BJAJETh HAYYHOMN
TEPMUHOJIOTUEHN, KITFOYE-
BBIMM IMOHATUSIMH U
METOdaMH

MPO7

Cnoco6HOCTH K TIPOJI0JI-
KEHUI0 00pa30BaHUs U
ITIOBBIIIICHUA KBaJ'[I/I(i)I/IKa-
1MW B U30paHHOII Mpo-
(dheccuoHaIbHOM NesATENh-
HOCTH

I1P603

Cnoco6HocTb (hopmupo-
BaTh YMEHMs BBISBIIATh
XapaKTepHbIE IPU3HAKU U
B3alMOCBS3b U3YUYEHHBIX
MOHSTHH,

[1P604

CriocoOHOCTh U yMeHUE
WCIIOJIH30BATh HAMMEHO-
BaHUS XMMHUYECKHX COe-
IUHEHUH 110 HOMEHKIIa-

type IUPAC

ITPG06

CnocoO6HOCTH K
BIIQJICHUIO OCHOBHBIMH
METOOaMH HaAY4YHOT'O
MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJIEHUU
(nabmronieHue,
H3MEpeHue,
IKCIEPUMEHT,
MOJICTTUPOBAHNE)

ITP609

Crioco0HOCTE




aHAJIN3UPOBATH
XUMHYECKYIO
UH(POPMAITHIO

Tema 3.3.
Wnentudukarus
HEOPraHUYECKUX
BEILIECTB

JIPO3

CriocoOHOCTh UCTIONb-
30BaTh JOCTUKEHUS
COBPEMEHHON XUMHUYeC-
KOW HaYKH U XUMUYECKHUX
TEXHOJIOTHH JIs OBBILIE-
HUs CBOETO YPOBHS

JIPO7

CnocoOHOCTB U COBEp-
IMICHCTBOBAHUE SI3BIKOBOM
Y YUTATEJIbCKON KYJIbTY-
PBI KaK CpEACTBA B3aUMO-
JEUCTBUS MEXTY JIFOJbMU
Y TTIO3HaHUA MUpa

MPO1

CrnocoOGHOCTB ¥ yMeHHE
CaMOCTOSITENTLHO (pOpMYy-
JMPOBATh U aKTyaIH3H-
poBarb mpoodiemy, pac-
CMaTpUBaTh e€ BCeCTO-
pOHHE,

MPO03

CrocoOHOCTh ¥ TOTOB-
HOCTB K CAMOCTOSITENb-
HOMY ITOMCKY METOJIOB
peHIeHI/ISI HpaKTI/I‘-IeCKI/IX
3a1a4,

I1P605

CrnocoOHOCTh U yMEHUE
yCTaHaBJIUBATh IIPUHA[-
JIEKHOCTh U3YUYECHHBIX
HEOPraHUYeCKHUX U opra-
HUYECKHX BEIECTB K
onpeeaEHHBIM Kaccam
U rpymnnam COeIUHEHUI
XapaKTEepU30BaTh UX
COCTaB M BAKHENIINE
CBOICTBA;

I1P608

CrnocoOHOCTh U yMEHUE
MJIAHUPOBATh U BBINOJ-
HSATh XUMHYCCKHI DKCIIe-
PUMEHT (IIpeBpalleHHs
OPraHNYECKHUX BEIIECTB
MIpU HAarpEBAHUHU, MTOTY-
YEHHE STUIICHA U U3yYe-
HHE €Tr0 CBOICTB,
Ka4eCTBEHHBIE PEAKIIUH
Ha aJbJEeTUu/bl, Kpaxmall,
YKCYCHYIO KUCJIOTY;
JeHaTypanus OeJIKOB MpH
HAarpeBaHUU, [IBETHbHIE
peaxiuu OeIKoB;

ITP609

CriocoOHOCTh M yMEHUE
aHAJIM3UPOBATH XUMHU-

Bompocsl u
3a7aHusl IS
cobecenoBanu
s (m. 5.1,
BOIPOCHI 1-4),
Tema 3.3

Bompocsl Tecta
77-101 (1. 6.2)




YECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyIo U3 Pa3HbIX
HUCTOYHUKOB (CpescTB
MaccoBoO nH(popmMaIu,
ceTb VIHTEpHET U 1pyrue)

KoHnTponbnas
pabota No2.

3amauusg KP No2
(m.6.1)

Paznen 4. Ctpoenue

U CBOMCTBa OpraHN4YCCKUX BCIICCTB

Temad.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEILIECTB

JIPO1

CrniocoOHOCTB K
XUMHAYECKH TPAMOTHOMY
MIOBEJICHUIO B
npodeccrnoHaIbHOM
NeSITeNb-HOCTU U B OBITY
pu oOparie-HuH C
XUMHUYECKUMH BEIIIe-
CTBaMU

JIPO3

CriocobHOCTb
HCII0JIb30BATh
JOCTHKEHUS
COBPEMEHHOM
XAMHYECKON HAYKU IS
MIOBBIIICHUS] CBOETO
YPOBHS

MPO06

CriocoOHOCTD BIIAIETh
Hay4HBIM THUIIOM
MBIILIJICHUS, BIAJETh
Hay4HOU TEPMHUHO-
JIOTHCH,

MP11

CrniocoOHOCTbH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHBIX JIEUCTBHI C
y4€TOoM 001InX
WHTEPECOB U
BO3MOXKHOCTEH KaXKIOTO
YJIeHa KOJIJICKTHBA,
MIPUHUMATh LIETTU
COBMECTHOM
JIeATCIIbHOCTH,
OpraHU30BBIBATH U
KOOpPJIUHUPOBAThH
JNIEUCTBUS 11O €6
JOCTHKECHHIO: COCTABIIATD
TIaH IeHCTBUM,

pacnpenenaTs poju ¢
Y4ETOM MHEHUH

YYaCTHUKOB, 00CYKIaTh

pe3yJIbTaThl COBMECTHOU
paboThI

MP14

Cr1ocoOHOCTE OCTOSTHHO
MO-BBINIIATH CBOM
oOpasoBarenb-HbIN U
KYJIbTYPHBIN YPOBEHb;

Bompocsr u
3alaHus AJs
co0ece0BaHU
s (m. 5.1,
BoMpockl 1-7),
Tema 4.1

Bompocs! Tecta
102-111 (m. 6.2)
Keiic 3 (n.6.4)

Bonpocs! Ha
cobecenoBanue
1,2(11 6.3)

Bomnpoc na
cobecenoBanue

34( 6.3)




I1P602

Croco0OHOCTE U BiIaJICHUE
CHUCTEMOU XUMUYECKUX
3Ha-HUM, KOTOpas
BKJIFOYAET OCHO-
BOIIOJIATAOIINE TOHSATHUS:
YTJIIEPOJIHBIN CKEJIET,
(hyHKIIU-OHATIBHAS
rpyIa, pajauKan,
n30Mepusl,
TOMOJIOTUYECKUU P,
TOMOJIOTH, YTIEBOAO-
pOJIbI, KUCIIOPOJ, a30T-
coJiepKallre COeTUHHUSA,
u Jp.

I1P603

Cr1ocOOHOCTD BBISBIISTH
XapaKTePHbIC MPU3HAKH U
B3aMMOCBSI3b U3YUEHHBIX
MIOHSTHH,

I1P604

CnocoOHOCTh 1 YMEHUE
UCTIOJIb30BATh
nomernknarypy lUPAC

[1P612

CrocoOHOCTD
KCIIO0JIb30BATh pelibe(PHO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
JUTSL 3aIACU XUMUYECKUX
(hopMyII IJTS CIETIBIX U
CJIA00BUIAIIIX
00y4aroImuXxcs

Tema 4.2.
CaoiicTBa
OpPraHUYECKUX
COEIMHEHUN

JIPO2

CnocoGHOCTB K
MIPOI0JDKE-HUIO
00pa3oBaHMs U MOBBI-
IICHUS KBATH(UKAIMH B
n30OpanHo# mpodeccuo-
HAJIBHOM JIESITETbHOCTH

MPO02

CnocoOHOCTH BIIAJIETh
HaBbI-KaMH Y4€OHO-
HCCIIeBATENb-CKON U
MPOEKTHOU JIEeSITENb-
HOCTH, HaBBIKAMH
pasperie-Hus npoodieM

MP12

CnocoOHOCTh OIIEHUBATh
Ka4ecTBO CBOEro BKJaja
U KaXJI0TO y4aCTHUKA
KOMaH/Ibl B OO
pe3yabTar mo
pa3paboTaHHBIM
KPHUTEPUSIM,
OCYIIECTBIIATh
[MO3UTHUBHOE
CTpaTerunyecKoe
MOBEICHHUE B PA3IMIHBIX

Bomnpoce n
3a/laHus AJs
co0ece0BaHU
s (m. 5.1,
Bompockl 1-8),
Tema 4.2

Bomnpocs! Tecta
112-123 (m. 6.2)
Keiic 4 (1. 6.4)

Bomnpocs! Ha
cobOeceroBaHKE
40-43(6.3)
Bomnpocs! Ha
cobecegoBanue 3-

19( 6.3)




CUTYAIUSX, IIPOSIBIISTH
TBOPYECTBO U
BOOOpakeHue, ObITh
WHHUIMATUBHBIM

I1P606

Cr1ocoOHOCTD BlIaACTh
OCHOB-HBIMH METOIaMU
HAy4YHOTO ITO3HAHUS
BEIIECTB M XUMH-YECKUX
sIBJICHUH (HaOJr01e-Hue,
HU3MepeHue, IKCIepH-
MEHT, MOJICJIMPOBAHKE);

ITP609

CriocobHOCTh
chopMHUPOBATH YMECHHE
aHaJIM3UPOBATh
XUMHYECKYIO
nHpopmanmio,
MOJTy4aeMyIo U3 Pa3HbIX
HCTOYHUKOB(CPE/ICTB
MaccoBOi HH(popMaIu,
cetb UHTEpHET N

JpYTHE),

[1P611

CriocoOHOCTh IPUMEHSTh
3HAHUS 00 OCHOBHBIX
JOCTYII-HBIX METOJIaX
MO3HAHUs BE-IIECTB U
XMMHUYECKHX SBICHUN IS
oOyuaroluxcs ¢ orpaHu-
YEHHBIMU
BO3MOYKHOCTSIMH
3JI0POBBSI;

Tema 4.3.
WNnentudukanms
OpPraHUYeCKUX
BEIECTB, UX
3HAYEHHUE U
MIPUMCHCHHE B
OBITOBOM U
MIPOU3BO/ICTBEH-
HOU IeITEILHOCTHU
yeJ0BeKa

JIPO3

CnocoOHOCTh
HCII0Ib30BaTh
JIOCTHOKCHHMS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHUYCCKUX TCXHOJ’IOFI/Iﬁ
JUISL TIOBBILIICHHS
COOCTBEHHOT'O
I/IHTCJ'IJ'IGKTyaJ'IBHOFO
pa3BUTHS B BEIOpaHHON
npoeccruoHabHOMN

MPO3

CnocoO6HOCTh K CaMOCTO-
SATETLHOMY TIOUCKY
METOJIOB PEIICHHSI
MPAKTUYECKHX 3a-7ad,
MIPUMEHECHHIO PA3IMIHBIX
Croco00B pacro3HaBaHUS
OpPTaHHYECKUX BEIICCTB
Ha TIpUMepe aabACTUIOB,
CIIUP-TOB, YTJICBOJIOB,
YKCYCHOW KHCIIOTHI,
Oenka u T.11.) C

Bomnpocs! u
3a7aHusl IS
cobecel0BaHH
q(m. 5.1,
BOMpOCHI 1-5),
Tema 4.3

Keiic 5 (1. 6.4)
Bomnpocs! Ha
cobecenoBanne

7,9,11-13,17




WCITIOJIb30BAaHUEM HX
(UBUKO-XUMHUECKUX
CBOWCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX PECAKIIUIA.

MPO05

CrniocoOHOCTh yMETh
Iepe-HOCHTh 3HAHHS B
M03HABA-TEILHYIO U
MPAKTHYECKYIO 00JIaCTH
YKU3HEICATCIILHOCTH,
MHTETPUPOBATH 3HAHMS U3
Pa3HBIX MPEIMETHBIX
obJacrei;

MPO7

CnocoOHOCTh K
MIPOIOJDKE-HUIO
oOpa3oBaHUs u
ITOBBIIICHUS
KBaJTM(pHKAITIT B
n30paHHOU
npodeccroHaIb-HOM
JIEATEIbHOCTH u
00OBEKTUBHOC OCO3HAHHE
POJIM XUMHUYECKHUX KOMIIE-
TEHIIUHA B 3TOM;;

[1P601

Cnoco0HOCTh
chopMHPOBAThH
MIPEJICTABIICHHUS: O
XHUMHYEC-KOH
COCTaBJISIOIICH €CTECT-
BEHHOHAYYHOU KapTHUHBI
MUpa, POITU XUMUH B
MMO3HA-HUH SIBJICHUM
MIPUPOJIBI, B
(dbopMupoBaHUU
MBIIIJICHUS B KYJTbTYPBI
JIMYHOCTH, €€
(YHKIIMOHATEHOM
IpaMOT-HOCTH,
HEOOXOIMMOM JIJIs
pelIeHUs TPaKTHIECKUX
3a7a4 ¥ DKOJIOTHYECKHU
000CHOBaH-HOT'O
OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOMN
cpene

I1P609

CnocoGHOCTB
chopMHUpPOBATH YMEHUS
aHAJIM3UPOBAThH
XHUMUYECKYIO
UHpOPMAIIHIO,
MOJTy4aeMYyIo U3 pa3HbIX
HCTOYHHUKOB(CPEJICTB
MaccoBOW HH(OpMaIIHH,




cetb HTEpHET M
Apyrue);

I1P611

CrniocoOHOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HaHUs
BEIIECTB M XUMHUYECKUX
SIBJIEHUN JUIA
o0yJaromuxcs ¢
OrpaHUYEeHHBIMU
BO3MOKHOCTSIMU
3]10pOBbSI

I1P612

CnocoOHOCTh
HCII0JIb30BAaTh pelibe(PHO
TOYEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins
JUIS 3aIIMCH XUMHYCCKUX
(dbopMyI AJis CIENbIX U
CIa00BUISAIIHX
00yYaromuxcs

KonrtponbHas
pabora Ne 3.

Saganusg KP Ne3
(m. 6.1)

Paznen. 5. Kunetnueckue u TCPMOAUMHAMHNYCCKHNEC 3aKOHOMCPHOCTH ITPOTCKAHNA XUMHWYCCKUX

peakiuit

Tema 5.1.
CkopocTb
XUMHYECKUX
peaKkiuii.
XUMHYIECKOe
paBHOBECHE

JIPO2

CnoocO6HOCTB K
MIPOJIOJDKE-HUIO
00pa3oBaHMs U MOBBIIIIE-
HUS KBUTH(UKAIUY B
n30paH-HON
npodeccuoHaTBFHON
ACATCIIBHOCTHU U
00BEKTUBHOE OCO3HAHUE
POJIN XUMHUYCCKUX
KOMIICTEHIIHI B 3TOM;

JIPO3

CIOCOOHOCTh
HCIOJIb30BAThH
JOCTHKEHUS
COBPEMEHHOM
XUMHUYECKON HAyKU U
XUMHUYECKUX TEXHOJIOTUM
JUISL TIOBBILLIEHUS] CBOETO
YPOBHS B
npodeccrnoHabHOM
JeSITEIb-HOCTU

JIPO8

CrnocoGHOCTh OCO3HAHUS
LIEHHOCTU HAay4YHOU
NeSITebHOCTH,
TOTOBHOCTb
OCYILIECTBIISATh
IIPOEKTHYIO U
HCCIIEI0OBATENBCKYIO
JeSITEIbHOCTD

Bomnpocs n
3alaHus AJs
cobece0BaHU
s (m. 5.1,
BONpOCHI 1-
11), Tema 5.1

Bompocs! Tecta
125-134 (1. 6.2)

Keiic 4 (1. 6.4)
Bomnpocsl Ha

cobecenoBanne28
-30( 6.3.)




WHIIMBUIYQJIHHO U B
rpynre

MPO1

CrniocoOHOCTh U yMEHHE
CaMOCTOSATENILHO
(bopmMynHupoBaTh U
aKTyaJIU3UpOBaTh
rpo0iemy,
paccMaTpuBaTh €€
BCECTOPOHHE, OTPEICTATh
LeJIN AEATEeNbHOCTH,
3aJaBaTh MapamMeTpsl U
KPUTEPUH UX
JOCTHKEHUSI, BHOCUTh
KOPPEKTHBBI B
JesITeIbHOCTD, OLICHUBATh
COOTBETCTBUE
Pe3yIbTATOB LIEISIM,
OLIEHUBATh PUCKH
IIOCJICICTBUI
JeATeNIbHOCTU

MPO02

CrocoO6HOCTD BIIAJIETh
HaBbIKaMU y4eOHO-
HCCIIEI0-BATEIIbCKOU U
MPOEKTHOMN
NeSTeIIbHOCTH, HABBIKAMU
paspenieHus mpooieM;

MPO03

cCnocoOHOCTh U
TOTOBHOCTB K
CaMOCTOATEIIEHOMY
MIOMCKY METOJIOB
peHIeHI/ISI HpaKTI/ILICCKI/IX
3a/1a4, MPUMEHEHHUIO
paSJ'H/ILIHI)IX METOO0B
ITIO3HAHUA

MPO06

CrocoOHOCTB BIAJETh
Hay4YHBIM TUIIOM
MBIILIJICHUS, BIAJETh
Hay4HOU TEPMUHOJIOTUEH,
KJIFOUEBBIMH MTOHATHSIMHU
1 METO/IaMU

MPO7

CrocoOHOCTE BBEIIBUTATE
HOBBIC HJICHU, TIPEAIaraTh
OPUTHHAIILHBIC TIOIXOTBI
W pelIeHUs

MP11

CrnocoGHOCTh BBIOMpPAThH
TEMAaTUKYy U METOIbI
COBMECTHBIX JEUCTBHIH C
y4€TOM 00IIHX
WHTEPECOB U
BO3MOKHOCTEHN Ka)10Tr0
YJIeHa KOJIJIEKTHRA,
MIPUHUMATD TENTN




COBMECTHOM
JICATCIIbHOCTH,
OpraHU30BBIBATH U
KOOPJIMHUPOBATH
JNIEUCTBUS O €6
JIOCTH>KEHMIO: COCTABIIATh
IUIaH NeHCTBUH,
pacrnpeiesnsaTb poJiu ¢
y4ETOM MHEHHI
YYaCTHUKOB, 00CYXIaTh
pe3yIbTaThl COBMECTHOM
paboThI

MP12

CnocoO6HOCTh OLICHUBATh
Ka4yecTBO CBOETO BKJIaJIa
Y KQXJI0TO yYaCTHHKA
KOMAaH/Ibl B OOIIUI
pe3yJIbTaT o
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIIECTBIIATh
MTO3UTHBHOE
CTpaTerun4eckoe
MTOBE/ICHHUE B PA3IMYHBIX
CUTYAIUSX, IPOSBIISATH
TBOPYECTBO U
BOOOpakeHue, ObITh
WHUIMATHBHBIM

MP15

CrniocoOHOCTh U yMEHUE
JlaBaTh OLIEHKY HOBBIM
CUTyalusaM, BHOCUTH
KOPPEKTHBHI B
ACATCIIbHOCTDh, OIICHUBATH
COOTBETCTBUE
Pe3yabTATOB LENSIM

I1P608

CriocoOHOCTh U yMEHUE
IJIAHUPOBATH U
BBITIOJTHATH XUMUYCCKUHT
HKCTIIEPUMEHT
(mpeBpareHus
OpPraHUYECKUX BEIIECTB
MIPY HarPEBAHUH,
MOJTy4YeHHE ITUJICHA U
W3Yy4YEHUE €r0 CBOMCTB,
KaueCTBEHHBIE PEAKIIHH
Ha aJbJICTH]IBI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
JeHATypaIus O€IKOB IIPH
HarpeBaHuU, [[BETHHIC
peakiuu OeIKOB;

I1P609

CrocoOHOCTH
(dhopMupoBaTh yMeHUs
aHAJTM3UPOBATH




XMMHYECKYIO
UH(POPMAIIHIO,
II0JIy4a€MYI0 U3 Pa3HbIX
HCTOYHUKOB(CpPE/ICTB
MaccoBOM MH(opMau,
cetb MIHTEpHET U

JIpyTHe);

Paznen 6. PactBopb!

Tema 6.1. [Toustue
0 pacTBOpax

JIPO1

CrnocoOGHOCTb 1
c(OpMHPOBAHHOCTH
YyBCTBA FOP/OCTH U
YBa)KEHHUS K UCTOPUU U
JOCTHKEHUSIM
OTE€YECTBEHHOM
XUMHUYECKON HAYKU;
XUMHYECKH IPaMOTHOE
MIOBE/ICHUE B
npodeccuoHaTFHON
NESTENIbHOCTH U B OBITY
pu 0OpaIeHUH C
XUMUYECKUMHU
BEIIeCTBaAMH,
MaTepuagamMu U
mporeccaMmu

JIPO2

CrocoOHOCTh U
TOTOBHOCTB K
MIPOIOIKEHUTO
o0pa3oBaHUs U
[IOBBIIIEHUS
KBaJTU(pUKAIIH B
n30paHHOU
npodeccuoHaTFHON
JIEATEILHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTH XUMHUYECKUX
KOMIIETEHITUM B 3TOM

JIPO3

CIOCOOHOCTH
WCTOJIb30BATh
JOCTYDKEHUS
COBPEMEHHOM
XUMUYECKON HAyKU U
XUMHYECKHUX TEXHOIOTHA
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpAHHOM
npoeccrnoHaIbHOM
JESTEITLHOCTH

JIPOS

CriocobHOCTh
copMHUpOBaTH
9KOJIOTHYECKYIO

Bomnpocsr n
3alaHus AJs
co0ece0BaHU
s (m. 5.1,
BOMpOCH 1-4),
Tema 6.1 — 6.2

Bompoc 26 (1
6.3)




KYJIBTYpY, IOHUMATh
BIIMSIHUE COLIMAJIBHO-
HKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE
MPUPOAHON U
COLIMAJIBHOU Cpenbl,
OCO3HaHME II100aILHOTO
Xapaxkrepa
HKOJIOTHYECKUX MPoOIeM

JIPO6

CnocoOHOCTb K
HENPUATHUIO JEHCTBUH,
MPUHOCAIINX Bpe.l
OKpYy>Karolleu cpene

MPO03

CIIOCOOHOCTE U
TOTOBHOCTD K
CaMOCTOSITEIILHOMY
MTOMCKY METOJIOB
PEIICHUS MPAKTUYCCKUX
3a/1a4, MPUMCHCHHIO
Pa3IUYHBIX METOJIOB
[TO3HAHMS

MP04

CriocoOHOCTE
OBJIaICHUEM BUIAMHU
JIEATEHHOCTH 110
MTOJIYYEHUIO HOBOTO
3HAHNS

MP14

CrniocobHOCTB K (hopmHu-
POBaHMIO U NIPOSIBIICHUIO
LIUPOKOU 3pyIULINU B
pa3HbIX 00JIACTSIX 3HAHUA,
MIOCTOSIHHO IMOBBIIIATh
CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHB;

I1P607

CriocoOHOCTh U YMEHHE
NIPOBOJUTH PACUETHI 110
XUMHUYECKUM (hopMyiam
U ypaBHEHUSIM
XUMHUYECKHUX PEAKIHN C
HCITOJIb30BAHUEM
(bu3NYeCKUX BEJTUYHUH,
XapaKTEepU3YIOLINX
BEILECTBA C
KOJIMYECTBEHHON
CTOPOHBI: MaCCOBOM J0JIU
pacTBOPEHHOTO
BEILECTBA, MACCHI,
o0BbEMa (HopMasbHbIE
YCIJIOBHSI) Ta30B,
KOJINYECTBA BEIIECTBA,

I1P610

CriocoOHOCTb U yMEHUE
coOJro1aTh MpaBuiia
IKOJIOTHYECKU




1enecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYJIOBOH ESATEIBHOCTU
B LIEJISIX COXPaHEHUs
CBOETrO 3/10POBbS U
OKpY>Karollen Cpeibl;
YUUTBIBATH ONIACHOCTh
BO3/JECHCTBUS HA )KUBBIE
OpTraHU3MBbI
ONPEACIEHHBIX BEILIECTB,
IIOHUMasl CMbICI
MoKa3arelis IpeaesibHON
JIOIyCTUMOM
KOHLIEHTPALIUU

I1P611

CriocoOHOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JOCTYITHBIX
METOJIaX MMO3HAHUS
BEIIECTB M XUMHUCCKUX
SIBJIEHUU JUIA
00ydJaronmxcs ¢
OrpaHUYEHHBIMU
BO3MOKHOCTSIMU
3JI0POBBSI

Tema 6.2.
HccnenoBanne
CBOMCTB
pacTBOpOB

JIPO3

CnocoOHOCTh OBIAJIETh
YMEHHUEM HCIOIb30BATh
JOCTHKEHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHAYECKHX TEXHOJIOTHIM
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO
UHTEIJIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccuoHaTFHON
JeATeNbHOCTH;

JIPO4

CrniocoGHOCTB
WCTIOJIb30BaTh
JOCTHKEHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHYECKHX TEXHOJIOTHIA
JUTSL TIOBBIIIIEHUS
COOCTBEHHOTO
HHTEIUIEKTYalIbHOTO
pa3BUTHS B BEHIOpAHHOM
npoecCHOHATEHON
JCSITeIIbHOCTH

MPO02

CnocoOHOCTh BIIAJIETh
HaBbIKaMU y4eOHO-
HCCIIeN0BaTEIbCKON U
IIPOEKTHOU

Bomnpocsr u
3aJIaHus IS
cobecenoBaHU
s (m. 5.1,
BOITPOCHI 1-4),
Tema 6.1 — 6.2
Pecdepar 3 (.
5.2)

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




NesITeTbHOCTH, HABBIKAMHU
paspenieHus mpooieM;

MPO7

CrocoOHOCTb BBIJIBUTaTh
HOBBIC UJICH, ITPEIaraTh
OPUTHHAIILHBIC TIOX OB
Y PEHICHUS

I1P607

CrocoOHOCTh U yMEHHE
MIPOBOAUTH PACUETHI IO
XUMHYECKUM (hopmynam
U ypaBHEHUSIM
XUMHUYECKUX PEAKLUH C
HCIOJIb30BAHUEM
(hU3HYECKUX BEIIUYMH,
XapaKTepU3YIOIINUX
BEIIIECTBA C
KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00bEMa
(HOpMallbHBIE YCIIOBUSA)
ra3oB, KOJMYECTBA
BEIIECTBA; HCIOIb30BATh
CHCTEMHBIE XUMHYECKUE
3HAHUSA JUIS IPUHATHS
peuIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYaIHIX,
CBSI3aHHBIX C BEIIECTBAMU
Y UX IPUMCHEHUEM

I1P609

CnocobHOCTB
(dbopMHpOBATH YMEHUS
aHaJIM3UPOBATh
XUMHYECKYIO
nH(popMaIuio,
MIOJIy4a€MYI0 U3 Pa3HbIX
HCTOYHUKOB(CpPE/ICTB
MaccoBoM HH(popMaIu,
ceTb IHTEpHET U

JIpyTHE);

I1P610

CriocoOHOCTh U YMEHHE
coOnroaaTh npaBuiIa
SKOJIOTMYECKH
1enecoo0pazHoro
MOBEICHUS B OBITY U
TPYAOBOU IEATEILHOCTH
B LIEJISIX COXPAHEHUs
CBOETO 310POBbSI U
OKpY>Karolle Cpeibl;
YUUTBIBATH OMACHOCTh
BO3JICUCTBHUS HA JKUBLIE
OpTraHU3MBbI
OITPEIEIIEHHBIX BENIECTB,
TIOHUMasl CMBICIT
MOKAa3aTelNsl MPeIeabHON
JIOITyCTUMOM




KOHIICHTPAIUH

I1P611 CnocoOGHOCTh U yMEHHUE
MPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX IMO3HAHUS
BEIIECTB U XUMHUYECKUX
SIBJIEHUM IS
o0ydJaronmxcs ¢
OrpaHUYCHHBIMU
BO3MO>KHOCTSIMU
3JI0POBBSI

Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHON ACATEIBHOCTH

YCJIOBCKA

Tema 7.1. Xumus B JIPO1 CnocobHOCTh U

OBITY U c(hOpMHUPOBAHHOCTh
MIPOU3BOJICTBEHHO YyBCTBA TOPAOCTH U

i AesTenbHOCTH YBa)KEHHUS K UCTOPUU U
YeJI0BeKa JOCTIKEHUSIM
OTE€YECTBEHHOM
XUMHUYECKON HAYKU;
XUMHYECKH IPaMOTHOE
MOBEJICHUE B
npodeccuoHaTEHON
NESTEIbHOCTH U B OBITY
pu 0OpaIeHUH C
XUMHYECKIMH
BEIIeCTBaAMH,
MarepuaiamMu u
poreccaMu

JIP02 CrocoOHOCTE 1
TOTOBHOCTH K
TIPOIOKEHUTO
o0pa3oBaHUs U
[TOBBIIIEHUS
KBaJTU(pUKAIIH B
n30paHHOU
npodeccuoHaTFHON
JEATETLHOCTH 1
00BEKTHBHOE OCO3HAHUE
POJTH XUMHUYECKUX
KOMIIETEHIIHI B 9TOM

Bomnpocsr u
3aJIaHus IS
cobecenoBaHU
s (m. 5.1,
BOIPOCHI 1-8),
Tema 7.1
Pecgepar 6, 7
(m. 5.2)

JIP0O4 Cnoco6HOCTh U
TOTOBHOCTD U
CIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha
MIPOTSHKEHUH BCEH JKU3HU

MPO02 CriocoOHOCTB BIAJETh
HaBBIKAMHU y4eOHO-
HCCIIENIO-
HCCIIeN0BaTEIbCKON U
MPOEKTHOMN
JeITEIbHOCTH, HABBIKAMH

Bomnpocs! Ha
cobecenoBanne43

-45( 6.3)




paspenieHus mpooieM;

MP04

Croco0OHOCTB BiIAIETh
BUJIa-MU JIESTEITBHOCTH
0 TIOJTY-YEHUIO HOBOTO
3HaHUS, €ro
MHTEPIpETAINH,
npeoOpa-30BaHUIO U
PUMEHEHHIO B
Pa3IMYHBIX y4eOHBIX
CHUTYaIHsIX, B TOM YHCIIe
MIPU CO3JaHUU YUEOHBIX U
COIMAJTIbHBIX MPOCKTOB,;

MPO05

CrniocoOHOCTh U yMEHHE
MIEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH
JKU3HEICATCIIBHOCTH,
HHTEIPUPOBATH 3HAHMS U3
Pa3HBIX MPEAMETHBIX
obmacreit

MPO08

CrniocoOHOCTb BIIAAEThH
HaBBIKAMU TIOJTYYCHUS
nHbOpMaNnU U3
HMCTOYHHUKOB Pa3HBIX
THUTIOB, CAMOCTOSI-TEJIILHO
OCYIIECTBIISATH TOUCK,
aHaJN3, CUCTEMAaTH3AIIHIO
Y UHTEPIIPETAIIUIO
WH(OPMAIIAN Pa3TUIHBIX
BUJIOB 1 (hopm
MIPECTABICHHS

MPO09

CnocoOHOCTh BIAACTh
pa3IUYHBIMU CITIOCOOaMHU
OOIIIeHUS U
B3aMMO/ICHCTBUS

MP12

CnocoOHOCTh OIIEHUBATh
Ka4eCcTBO CBOEro BKJIaaa
M KQXJIOTO yY4aCTHUKA
KOMaH/Ibl B OOLIHIA
pe3yabTar mo
pa3zpaboTaHHBIM
KPHUTEPUSIM,
OCYIIIECTBIISATh
[MO3UTHUBHOE
CTpaTeTuIecKoe
MOBEJICHUE B PA3TUYHBIX
CHTYaIHsX, TPOSABJIATH
TBOPYECTBO U
BOOOpakeHue, ObITH
MHHAIMATHBHBIM

MP16

CnocoOHOCTh  [MOHHUMATH
CBO€ HMOILIMOHAJIBHOE CO-




CTOSIHHE, BUJICTH
HAlpaBJICHUsT  Pa3BUTHS
COOCTBEHHOI
SMOIMOHATBHON  cepsl,
OBITH YBEpEHHBIM B ce0e;

MP17

CriocoOHOCTB K OMITATHH,
BKJTIOYAFOIICH
CIIOCOOHOCTh MOHUMATh
SMOILIMOHAILHOE
COCTOSHUE OPYTHUX

MP18

CIOCOOHOCTh MPUHUMATh
ceOs1, MOHMMasl CBOU
HEJO0CTaTKU U
JOCTOUHCTBA, IPUHUMATh
MOTHBBI U apIyMEHTBI
JOpYTUX JIIOeH npu
aHaJIn3€e pe3yJbTaToB
JeATeNbHOCTH,
IIPU3HABATH CBOE IIPAaBO U
[IPaBO JIPYTUX JIIOJEeH Ha
OLIMOKY, pa3BUBATh
CIOCOOHOCTh IOHUMATh
MU C HO3ULUU APYTOro
4eJIoBeKa

I1P602

CUMBOJIMYECKHI SI3BIK
XUMUH, (PAKTOIOTMIECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHHUS U
Oe3omacHoM
HCIIOJIb30BaHUU
BaKHEHIITIX
HEOPraHUYECKUX U
OPraHNYECKHUX BEIIECTB B
OBITY U IPAKTHUECKOM
JIeSITEILHOCTH YEJIOBEKa

I1P606

CriocoOHOCTD M BIIaJICHUE
OCHOBHBIMH METOJaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMHYECKHX
siBJIeHUH (HaOIr0eHue,
H3MEpEeHHue,
IKCIICPUMEHT,
MO/ICIIUPOBAHUE)

I1P609

CriocoOHOCTh U yMEHHE
aHaIM3UPOBATh
XHUMUYECKYIO
UHpOPMAIIHIO,
MOTY9aeMyIO U3 pa3HbIX
HCTOYHUKOB (Cpe/CTB
MaccoBoi nH(popMaluu,
ceTb MIHTEpHET U Apyrue)

I1P611

CriocoOHOCTh M yMEHUE




MIPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HAHUs
BEIIECTB M XUMHUYECKUX
SIBJIEHUN JUIA
o0yJaromuxcs ¢
OrpaHUuYeH-HBIMU
BO3MOKHOCTSIMU
3JI0pOBbBSI

I1P612

CrocoOHOCTD
HCIIOJIb30BaTh pelibe(PHO
TOYCUHYIO CUCTEMY
o6o3nauenwii JI. Bpaiins
JUTS 3aIACU XUMUYECKUAX
(hopMyII JIs CIETBIX U
CJIA00BUIAIIIX

00yYaroImuxcs

3.2 CpencrBa, npuMeHsieMble /11 OLIeHKH YPOBHSI NPAKTHYECKOH MOAT0TOBKH

Kpatkoe
HaMMCHOBaHHE
paznena
(Mmomyms) /
TEMBI [TpeIMeTa

Kon
pe3yibraTa
o0yuyeHus

Iloka3arenb oBlageHUs
pe3ynbTataMu 00y4eHUs

HaunmenoBaHue O1leHOYHOTO
CpEACTBA U MPEJICTABICHUE €TI0 B
dOC

Texymmmii
KOHTPOJIb

[Ipomexyrounas
aTTecTalus

Pa3nen 1. OcHOBBI CTpOEHHUS BEIIECTBA

Tema 1.1
[IpakTnueckoe
s3ausatue Ne 1

JIPO2

CriocoOHOCTh OCO3HABATh
CBOM KOHCTHUTYLIMOHHBIC
npaBa ¥ 00sI3aHHOCTH,
YBaKCHHUE 3aKOHA U Tpa-
BOTOpsIIKa B MH(OpMa-
IMOHHOM cepe

JIPO4

CrniocobHOCTb chopmHu-
pOBaTh HPABCTBEHHOE
CO3HaHUE, ITUYECKOTO
TIOBEJICHHSI C MCTIOJIB30-
BaHHEM MH(OpMaLIMOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHI

MPO03

CnocoOHOCTh CTaBUTH U
dbopMyupoBaTh
COOCTBEHHEIE 3a7a4H B
o0pa3oBaTenbHOM
JIEATETLHOCTH U
’KM3HEHHBIX CUTYaIUIX
JUTSL PEUICHUS
WH(POPMAIIMOHHBIX 337134

I1P602

CrocoOHOCTh BIIaJETh
CHUCTEMON XMMHUYECKUX
3HAHU, KOTOpasi BKIIIO-
YaeT: OCHOBOIIOJIATratoIIne
MOHATHS(XUMUIECKHI

[TpakTrueckas
pabora  Nel
(m.5.4)

Pemenne 3agaun
2, 20,29,30 (m
6.5)




DIIEMEHT, aTOM, JJICKT-
pOHHas 000JI09YKa aToMa,
S-, p-, -0-a5eKkTpoHHbBIE
opOuTaIu aTOMOB, WOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEILHOCTD,
CTETeHb OKHCIICHUS,
XUMHYECKast CBSI3b

Tema 1.2
[IpakTrueckoe
3anstue Ne 2

JIPO1

CrniocobHocTh (hopmu-
pOBaTh 4YyBCTBO FOPAOCTH
U YBOKEHUS K UICTOPUH U
JOCTH)KEHUSIM OTEeUeCT-
BEHHOU XUMUYECKON
HayK{; XMMHUYECKH Ipa-
MOTHOE TIOBEJICHHE B
npodeccuoHaIbHOM
NEeSITETLHOCTH U B OBITY
npy oOpaIeHUU C XUMHU-
YEeCKUMH BEIECTBAMH,
MaTepHajaMu U I1po-
LIECCaMU;

JIPO4

CrocoOHOCTh U TOTOB-
HOCTB K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
NPOTSDKEHUH BCEH KU3HM,

MP04

Cr1ocoOHOCTE OBJIAIETE
BHJIAMH JI€ATEILHOCTH 10
MOJIYYCHUIO HOBOTO
3HAHUA

MPO06

CnocoOHocTb hopmu-
POBaHUS HAYYHOT'O THIIA
MBIIIJICHUA

MP11

CnocoOHOCTH BBIOMPATH
TEMATUKY U METOJbI
COBMECTHEBIX JICUCTBHI C
y4€TOM OOIIMX UHTEPECOB
M BO3MOXKHOCTEH KaXK0TO
YJIeHA KOJIJICKTHBA,
MIPUHUMATH 1IN
COBMECTHOM
JIeSITCIIbHOCTH,
OpraHU30BBIBATH U
KOOPJMHUPOBATH
JEUCTBUS 11O €€
JIOCTHIKEHUIO: COCTABJIATh
IJ1aH JeHCTBUH,
pactpenensaTh poJiu ¢
y4ETOM MHEHUI
Y4aCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM
paboThI

I1P603

CriocoOHOCTBD BBISBIATH

[TpakTrueckas
pabora  No2
(m.5.4)

Pemmenue 3agaun
22,31, 32(n 6.5)




XapaKTepHbIE TPU3HAKU U
B3aMMOCBSI3b U3yUYEHHBIX
HOHATUU

Pasznen 2. Xumuy

€CKHE peaKiuu

Tema 2.1
[IpakTrueckoe
3anstue Ne 3-4

JIPO2

CriocoOHOCTh U TOTOB-
HOCTB K TPOJIOJIKCHUIO
00pa3oBaHus U MOBbILIE-
HUS KBUTH(UKAITIH B
n30paHHO# mpodeccro-
HAJIbHOW IS TEITLHOCTH U
00BEKTUBHOE OCO3HAHUE
POJIH XUMHYECKIX
KOMIICTEHIIHI B 3TOM

JIPO3

CriocoOHOCTh UCTIONb-
30BaTh JOCTH)KECHHUS
COBPEMEHHOM XMMHUYec-
KON HayKH U XUMHUYECKUX
TEXHOJIOTUH ISl TOBbI-
LIEHUsI COOCTBEHHOT'O
MHTEIJIEKTYaJIbHOTO
pa3BUTHUS B BBIOpaHHOMU
npodeccuoHaIbHOM
JIeSITETIbHOCTH

JIPO4

CnocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHUIO U
camMo00pa30BaHUIO HA
NPOTSDKEHUH BCEH KHU3HU

MP04

CriocoOHOCTD BiIaJIeTh
BUIaAMU NE€ATCIBbHOCTH I10
MOJIy4EHUIO HOBOTO
3HaHUA, €Er0 UHTEPIIpE-
TaIH, TpeoOpa30BaHUIO
U IPpUMCHCHUIO B pa3-
JMYHBIX Y4E€OHBIX CUTY-
afnugax, B TOM 4UCJIC ITPU
CO3/1aHUM Y4EOHBIX U
COLIMAJIbHBIX MPOEKTOB

MPO5

CriocoObHOCTh U YMEHHE
NEPCHOCUTL 3HAHUSA B
NIO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIacTH
KHU3HENIESITEILHOCTH,
MHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
obuacteit

I1P605

CriocoO6HOCTh U YMEHHE
YCTaHAaBJIMBAThb IIPHUHA-
JIEKHOCTh U3y4EeHHBIX
HCOPTraHUYCCKUX U Opra-
HUYECKHX BEIIECTB K
orpeenEHHBIM KIaccaM 1
rpynmnam CoeIMHEHU N

[IpakTrueckas
pabora Ne3-4
(m.5.4)

Pemenue 3amaun
28, 33- 35 (m
6.5)




XapaKTepu30BaTh UX
COCTaB U BaKHEHIINE
CBOICTBa; ONPENENSTh
BU/JIbI XUMUYECKUX CBsI3Ei
(xoBasieHTHAs!, MIOHHAS,
METaJUIn4ecKasi, BOJO-
pOJIHAs)), TUIIBI KPUCTAJI-
JINYECKUX PEIIETOK
BEIIECTB; Ki1accupuiim-
pOBAaTh XUMUYECKHE
peaKuu

ITP606

CriocoOHOCTH U BiIaJIcHHE
OCHOBHBIMHM METOJaMHU
HAy4YHOTO ITO3HAHUS
BEILIECTB U XUMHYECKUX
SIBJICHUH (HaOJr01eHue,
HU3MEpEeHHE, SKCTICPUMEHT,
MO/IEJINPOBAHUE)

I1P607

CnocoOHOCTh U yMEHUE
MIPOBOJAUTH PACUYETHI 110
XUMHUYECKUM QopMyiam u
YPaBHEHUSAM XUMHYECKHUX
peakLMii ¢ UCTIOIb30BA-
HUEM (pU3nYeCKux
BEJIMYUH, XapaKTepU3y-
IOLUX BELIECTBA C KOJIH-
YECTBEHHOI CTOPOHBI:
Macchl, 00bEMa (HOpMalib-
HbI€ YCIIOBUS) I'a30B,
KOJIMYECTBA BEILIECTBA;
MCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUIS
MPUHSATHUS PELICHUH B
KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C
BELIECTBAMU U UX
IIPUMEHEHUEM

I1P610

CnocoOHOCTh U yMEHUE
co0uro1aTh MpaBuiia
HKOJIOTUYECKH IIETECO-
00pa3Horo MoBeAeHUS B
OBITY U TPYIOBOI1 J1esi-
TEILHOCTH B LIEJIAX
COXpaHEHHSI CBOETO
310POBbS U OKPYKAIOLIEH
CpeJibl; YUYUTHIBATH
OIACHOCTh BO3JICHCTBHSI
Ha KHMBbIC OPTaHU3MBI
OIIpEICTIEHHBIX BEIIECTB,
MOHUMAsI CMBICIT
TIOKa3aTels MpeaebHOM
JIONYCTUMOMW KOHIICH-




Tpauuu

I1P611

CnocoOGHOCTh U YMEHHUE
PUMEHSATH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOoJIaX TO3HAHHUS
BEIICCTB M XUMHUYECKUX
SIBIICHUH 7151 00y4aro-
HIUXCSI C OTPAaHHYCHHBIMH
BO3MOXKHOCTSIMH 3]10-
POBBSI

Tema 2.2
[IpakTrueckoe
3ansATne Ne 5

JIPO3

Cr1ocoOHOCTH UCHOJIb-
30BaTh JOCTHKCHUS
COBPEMEHHON XMMHUYEC-
KO HayKH U XUMUYECKHUX
TEXHOJIOTHH JIJISI TTOBBI-
[IEHHs COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BRIOpAaHHOMN
npodeCCHOHATTLHON
JIeSITeIIbHOCTH

JIPO4

CrocoOHOCTh U TOTOB-
HOCTb K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSYKEHUH BCEU KU3HU

JIPO8

Cr10cOOHOCTEH OCO3HAHUSA
[ICHHOCTH HAY4HOU JIes-
TCJIBHOCTHU, TOTOBHOCTb
OCYIIECTBIIATH MPOCKT-
HYIO U MCCJIeI0BATEb-
TCKYIO JESITeTbHOCTD
I/IHI[I/IBI/II[ya.HI)HO U B

rpymre

MPO02

CriocoOHOCTB BIAACTh
HaBbIKAMHU y4eOHO-
HICCJIEN0BATEILCKON U
MPOEKTHOM AesITeNbHOCTH,
HABBIKAMU Pa3peIICHUS
poGyieM

MPO09

CrocoOHOCTB BIAACTh
Pa3IMYHBIMH CIIOCO0AMU
OOILIEHNS U B3aNMO-
JENCTBUS, apryMEHTH-
POBaHHO BECTH JIUAJIOT,
YMETh CMSTYaTh
KOH(IMKTHBIC CUTYAIIHH,
pa3BEPHYTO U JJOTUIHO
U3JIaraTh CBOIO TOUKY
3peHUs C
HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB

MPI11

CnocoOHOCTH BBIOMPATH
TEMATUKY U METObL

[TpakTrueckas
pabora  No5
(m.5.4)

Perenue
3aJ1a4n
26, 36( M 6.5)




COBMECTHBIX IEUCTBUHU C
y4€TOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEM KaXKJ10T0
YJieHa KOJIJICKTUBA,
MPUHUMATH LIEJIU
COBMECTHOM
JIeATEILHOCTH,
OpraHU30BBIBATH U
KOOPJIMHUPOBATH
JCUCTBUS 110 €€
JIOCTHKEHUIO: COCTABJISATh
ILUTaH IeHCTBHIA,
pacrnpenensTb poju ¢
y4ETOM MHEHU I
YYaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P608

CnocoOHOCTh U yMEHUE
TUTAHUPOBATH U
BBITMIOJHATH XUMUYECKUI
IKCIICPUMECHT
(mpeBpareHus
OpPTaHMYECKUX BEIICCTB
IIpY HarpeBaHUU,
MOJTy9YEeHUE STUIICHA
M3YYEHHE €ro CBOMCTB,
KAueCTBCHHBIC PEaKIIHH
HAa allbJIETU/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY;
JeHaTypanus OEIKOB MPU
HarpeBaHWH, [IBETHHIC
peaxiuu 6eIKoB;
MIPOBOJINTH PEAKITUU
HOHHOTO OOMEHa,
OTIPENIENATh CPeay
BOJIHBIX PaCTBOPOB,
KaueCTBCHHBIC PEaAKIIHH
Ha cyibdar-, KapOoHaT- U
XJIOPH]I-aHUOHBI, Ha
KaTHOH aMMOHHUS; pelIaTh
OKCTICPUMEHTATBHEIC
3aJ]a4M 10 TeMaM
«MeTamb U «
Hemeranns») B
COOTBETCTBUH C
MpaBUJIaMU TEXHUKH
0€301acHOCTH MPH
oOpallleHuy , BelecTBaMu
1 J1a00paTOPHBIM
000pyT0OBaHKEM;
MIPEJICTABIISITh PE3YIIbTATHI
XUMHUYECKOTO




IKCIIEpUMEHTA B popMe
3aI1CU YPaBHEHUU
COOTBETCTBYIOIIUX
peakuui u
(bopMyITUpOBaTH BHIBOABI
Ha OCHOBE 3TUX
pE3yIbTATOB

ITP609

CriocoOHOCTh U yMEHHE
aHaJIM3UPOBaTh
XUMUYECKYIO
UH(POPMAIIHIO,
HOJIy4aeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOW MHGpopManuuy,
ceTb IHTEpHET U Ipyrue)

Pa3nes 3.CTpoeHue u cBOICTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1
IIpakTrueckoe
3anstue Ne 6

JIPO2

CnocoOHOCTh U
TOTOBHOCTB K
MIPOIOJDKCHHIO
oOpazoBaHus U
MTOBBIIICHUS

KB (UKAIINH B
n30paHHON
podeCCHOHATLHON
JIEITEIbHOCTH U
00BEKTHUBHOE OCO3HAHUE
POITU XUMHUYIECKUX
KOMIIETEHIIMI B 9TOM

JIPO8

CriocoOHOCTE U
OCO3HaAHUE IEHHOCTH
HAYYHOMH JIeATEIIbHOCTH,
TOTOBHOCTH
OCYIIECTBIIATh
MIPOCKTHYIO U
UCCIIeI0BATEIbCKYIO
JIEATEIBLHOCTD
WH/IMBUYAJIEHO U B

rpymre

MPO8

CnocoOHOCTb BIIAJIETh
HABBIKAMU TOTy4YEHUS
uH(pOpMaLUU U3
HMCTOYHUKOB Pa3HBIX
THTIOB, CAMOCTOSTEITHHO
OCYIIECTBIISITH TIOUCK,
aHaJIN3, CUCTEMAaTU3alIHIO
Y MHTEPIPETALINIO
HHGOPMAIIUN Pa3THIHBIX
BUJIOB U (hopm
TIPEICTABIICHHS

MP09

CnocoOHOCTh BIaJETh
Pa3TUYHBIMH CIIOCOOAMHU

IIpakTnueckas
pabora  Neb
(m.5.4)

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




OOIIICHUS U
B3aMMO/ICHCTBH,
apryMEHTHPOBAHHO BECTHU
JIMaJor, yMETh CMSIT4aTh
KOH()JIUKTHBIC CUTYyAIlUH,
Pa3BEPHYTO U JIOTUYHO
u3jarath CBOI TOUKY
3peHus ¢
HCMOJIb30BaHUEM
SI3BIKOBBIX CPEACTB

I1P602

CriocoOHOCTD U BIIZICHUE
CUCTEMON XMMHYECKUX
3HaHWUH, KOTOpas
BKJTIOYAET:
OCHOBOIIOJIATaroLIHe
MOHATUS(XUMUUECKUI
DIIEMEHT, aToM,
AIIEKTPOHHAs 000JI0YKa
aToma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATIU
aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCT,
AJIEKTPOOTPULIATENILHOCTD,
CTETeHb OKUCIICHHS,
XUMHYECKast CBS3b, MOJIb,
MOJIIpHas Macca,
MOJISIPHBIIA 00BEM,
YIJIEPOIHBIN CKEJET,
(GyHKIIMOHAIbHAS TPYIIIA,
paauka, u3oMepus,
TOMOJIOTUYECKUU P,
rOMOJIOTH,
YIJI€BOAOPObI,
KUCIIOPOJ- U
a3zoTcoieprKallye
COE/IMHEHHH,
OMOJIOTUYECKH aKTUBHBIE
BellecTBa(yraeBo/bl,
JKUPBI, OEJIKN), MOHOMED,
HOJIMMEp, CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYIISIPHbIE
COC/IMHEHUH,
KpHUCTaTHIecKast
pemIETKA, THTIBI
XUMHUYECKUX peaKIni
(OKMCITUTENBHO -
BOCCTaHOBUTEIILHBIE,
9K30- M SHAOTEPMHUUECKUE
, PEaKIIMH HOHHOTO
oOMeHa), pacTBop,
DIIEKTPOJIHTHI,




HEDJICKTPOJIUTHI,
ANEKTOPOIUTHYECKAS
JCCOoIMalus,
OKHCIIUTEIb,
BOCCTAHOBHUTEJIb,
CKOpPOCTb XUMHUYECKOU
peaKuu XUMHUYECKOe
paBHOBECHUE), TEOPUU U
3aKOHBI(TEOpHUs
XUMHUYECKOTO CTPOCHUS
OpraHUYECKUX BEIIECTB
A, M, byrneposa, Teopus
3IEKTPOITUTUYECKOI
JIICCOLMALINY,
MEePUOANYECKUI 3aKOH
J.1. MenneneeB, 3aK0H
COXpaHEHUS MaCChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK
XUMUH, PaKTOJIOTUUECKUE
CBEJICHHSI O CBOMCTBAX,
COCTaBe, OJyYEHUs U
Oe3omacHoOM
UCIOJIb30BaHUU
BAXKHEHIINX
HEOPTraHUYECKHUX U
OpPraHUYECKUX BEIIECTB B
OBITY U IIPAKTHYECKOMN
JIeSITEJIbHOCTH YeJIOBEKa

I1P603

CriocoOGHOCTh U YMEHHE
BBISIBIISITH XapaKTEPHbIE
NPU3HAKH U B3aUMOCBSI3b
W3Y4YEHHBIX MTOHATUH,
NPUMEHSATh
COOTBETCTBYIOIIHE
MOHSATHS NIPH OMMCAHUU
CTPOEHUS U CBOMCTB
HEOPraHMYEeCKuX 1
OpPraHUYeCKUX BEIIECTB U
UX MpEBpalleHHIA;
BBISIBIISITH B3aUMOCBSI3b
XMMUYECKHUX 3HAHUH C
TOHATUSMH U
IPEeCTaBICHUIMU JPYTUX
€CTECTBEHHOHAYUYHBIX
peIMETOB

I1P604

CnocoOHOCTh U yMEHHE
UCIIOJIb30BaTh
HanMCEHOBaHU
XUMHUYECKUX COETUHEHUM
MEXIYHAPOAHOTO CO3a
TEOPETUYECKON U




MPUKIAAHON XUMUU U
TPUBHUAJIbHBIC HA3BaHUS
BOKHEHIIINX
BEILIECTB(ATUJICH,
alleTWICH, TJIMLEPUH,
denon, popmasbaeru,
YKCYCHasi KUCJIOTa,
IVIMIWH, YTapHbIA Ta3,
YIJIEKUCIIBIN a3, aMMHaK,
raméHHas U3BeCTb,
HeraméHasi U3BECTb,
MUTHEBAs CO/IA U IPYTHX),
COCTaBJISITH (hOPMYJIBI
HEOPTraHUYECKUX U
OpPraHMYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHUX
peakIuii, OOBACHATH UX
CMBICJT; TIOJTBEPKAATh
XapaKTEepHbIC
XUMHYSCKHE CBOMCTBA
BEIIICCTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTaMU U
3alMUCSAMU YPaBHEHUI
peakumit

I1P609

CriocoOHOCTh U YyMEHUE
aHaAJIM3UpPOBaTh
XUMHUYECKYIO
uHpopMalio,
MOJIy4aEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpEeACTB
MaccoBOW nHpopmanuu,
ceTb IHTEpHET U npyrue)

Tema 3.2
IIpakTnueckoe
3ansaTue Ne 7

JIP02

Cnoco6HOCTH K
MIPOIOJKEHHIO
oOpa3zoBaHus U
TIOBBIIIICHUS
KBaJIM(DUKALMK B
U30paHHOM
npodeccrnoHaTbHOM
JESITEIIbHOCTH U
00BEKTUBHOE OCO3HAHNE
POIU XUMUYECKUX
KOMIIETEHIIHI B 9TOM;

JIPO3

Crioco6HOCTh yMeTh
UCIIOJIb30BATh
JOCTHXKCHUS
COBPEMEHHOI
XHUMHUYECKON HAYKHU U
XUMHUYECKUX TEXHOJIOTHHN
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO

[TpakTrueckas
paGora  Ne7
(m.5.4)

Pemenne 3agaun
9, 39, 40 (m
6.5.)




MHTEJUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON
npodeccrnoHaTbHOM
NS TELHOCTH;

JIPO4

CrocoOHOCTh U
TOTOBHOCTbH K
00pa3oBaHuIO U
camMo00pa30BaHMIO Ha
NPOTSDKEHUH BCEH KHU3HU

JIPO8

CriocoOHOCTE U
OCO3HAHHUE LIEHHOCTH
HAy4YHOM JIeATEIbHOCTH,
TOTOBHOCTD
OCYILIECTBIIATh
MIPOSKTHYIO U
UCCIIEI0BATEIbCKYIO
EITENBHOCTD
WH/IMBUYAJIHO U B

rpyne

MPO03

CIIOCOOHOCTD U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MIOWCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a/a4,
MPUMECHEHHIO Pa3IIUIHBIX
METOHOB ITO3HAHUS

MPO06

CrniocoGHOCTD BIIAJIETh
Hay4YHBIM TUIIOM
MBIILUIEHHUS], BIAJETh
Hay4HOU TEPMUHOJIOTUEN,
KIIFOUEBBIMU MOHSTUSIMU U
METOJIaMU

MPO7

CnocoOHOCTh BBIIBUTATh
HOBBIC HJIEH, MIPEAaraTh
OPUTHHAITLHBIC TTOIXOTBI
W peIICHUS

I1P603

CnocoOHoCTh  (popMupo-
BaTh YMEHHUS BBIABIATH
XapaKTepHbIC PU3HAKU U
B3aMMOCBSI3b U3y4EHHBIX
TIOHSATHI

I1P604

CriocoO6HOCTh U YMEHHE
HCIOJB30BaTh
HaMMEHOBAHUS
XUMHYECKHUX COETMHEHUI
MEXIYHApOAHOTO COI03a
IUPAC, moarBepxaath
XapaKTepHbIC
XUMHYECKHE CBOMCTBA
BEIIICCTB
COOTBETCTBYIOIIIUMHU
IKCIIEPUMEHTAMU |




3alMCSIMU YPaBHEHUH
peakimit

I1P606

CrocoOHOCTH U BIaJIeHUE
OCHOBHBIMH METOJIAMH
HAYYHOT'O TIO3HAHUS
BEIICCTB M XUMHUYECKUX
SABNICHUI (HaOII0/IeHHE,
U3MEpEHUE, SKCIICPUMEHT,
MOJICTTUPOBAHUE)

I1P609

Cnoco6HOCTH hOpMHPO-
BaTh YMCHUE aHAIIN3H-
pPOBaTh XUMHUYECKYIO
nHbOpMaILHIIO

Tema 3.3
IIpakTnueckoe
3ausatue Ne 8

JIPO3

CIIOCOOHOCTH
WCIIO0JIb30BaTh
JIOCTHOKCHUS
COBPEMEHHOM
XUMHUYECKON HAYKU U
XAMHYECKHX TEXHOJIOTHI
IS TIOBBIILICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BbIOpaHHOM
npodeccrnoHaTbHOM
JIeSITCIIHbHOCTU

JIPO7

CriocoOHOCTE U
COBEPILICHCTBOBAHUE
SI3LIKOBOM U
YUTATENIbCKOU KYJIbTYPbI
Kak cpeJicTBa
B3aUMO/JICUCTBUS MEXKIY
JIFOJIbMH M TTO3HAHHS
Mupa

MPO1

CriocoOGHOCTh U YMEHHE
CaMOCTOSITEIILHO
bopmMynupoBaTh 1
AKTyaJIM3UPOBATh
npoOemy,
paccMarpuBarh €€
BCECTOPOHHE, OIIPEICTIATh
eTTN JICSITEIbHOCTH,
3a/1aBaTh MapamMeTphl U
KPUTEPUH UX
JOCTHXKCHUSI, BHOCUTD
KOPPEKTHUBHI B
JeSTeIbHOCTb, OLICHUBATh
COOTBETCTBHUE
PE3YNIBTaTOB LIENSM,
OLICHUBATh PUCKU
MIOCIIEACTBUI
JICSATEIIBHOCTH

MPO03

CITOCOOHOCTH U

[IpakTraeckas
pabora  No§
(m.5.4)

Pemenne 3agaun
41,42 (1 6.5)




TOTOBHOCTH K
CaMOCTOATCIIBHOMY
IMOUCKY METOA0B pCHICHUSA
MMPAKTUYCCKUX 3a1aa4,
IMPUMEHCHUIO PA3JIMYHBIX
METOA0B ITO3HAHUA

I1P605

CriocoOHOCTh U YMEHHE
yCTaHaBJIMBATh
IIPUHAJIEKHOCTD
U3yYEHHBIX
HEOpPraHUYECKUX U
OpPraHUYECKHX BEILIECTB K
ONpeAeNEHHBIM KIaccaM U
rpyImnam coelnHEeHUH
XapaKTepu30BaTh UX
COCTaB U BaKHEHIIME
CBOMCTBA; OIIPEACIIATH
BUJIbl XUMHUECKUX CBSI3eH
(xoBaJIeHTHas1, MIOHHas,
MeTaJlJIMyecKas,
BOJIOPOJIHAs)), TUIIbI
KPHUCTAJUINYECKUX
pPEUIETOK BELIECTB;
KJIacCU(pPULIUPOBATH
XMMHUYECKHE pPeaKkIu

I1P608

CriocoOHOCTh U YMEHHE
IUIAHUPOBATh U
BBITIOJTHATH XUMUYCCKUI
HKCIIEPUMEHT
(mpeBpareHus
OpPTaHMYECKUX BEIIECTB
IIPY HarPEBaHUH,
MOJy4YeHHUE ITUIICHA U
W3yYEHHE €rO CBOWCTB,
KaueCTBEHHbBIE PEeaKIINH
Ha aJTbJICTH]IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JieHaTypaiusi OeJIKOB MPU
HarpeBaHUU, [IBETHHIE
peakiuu 0eIKoB;
MIPOBOANTD PEAKIIUU
HOHHOr0 OOMEHa,
OTIPENIENATh CPeay
BOJ/IHBIX PaCTBOPOB,
KaueCTBCHHBIC PEaAKIIHH
Ha cyJibdar-, KapOoHaT- U
XJIOPH]I-aHUOHBI, Ha
KaTHOH aMMOHHUS; peliaTh
AKCTIICPUMEHTATBHBIC
3aJ]a4d 10 TeMaM
«MeTamib) U «
Hemeramnsl») B




COOTBETCTBHH C
npaBUJIaMH TCXHUKHU
0€301MacHOCTH IPH
oOpalleHuu , BelecTBaMu
1 J1a00paTOPHBIM
000pyTI0OBaHHEM;
MPEJICTaBIISITh PE3YIbTAThI
XUMHUYECCKOT'O
SKCIIEpUMEHTa B (hopme
3alMCU YPaBHEHUU
COOTBETCTBYIOIIUX
peakuui u
(bopMyITUpPOBATH BHIBOIBI
Ha OCHOBE 3TUX
pe3yabTaToOB

I1P609

CriocoOHOCTh U yMEHUE
aHaJIM3UpPOBaTh
XUMHYECKYIO
uH(popMalLIo,
HOJIy4aeMYyI0 U3 Pa3HbIX
HCTOYHUKOB (CpEeACTB
MaccoBOW nHGpopManuuy,
ceTb IHTEpHET U Ipyrue)

Pa3znen 4. CtpoeHue u CBOWCTBA OPraHUYECKUX BELLECTB

Tema 4.1
IIpakTrueckoe
3anstue Ne 9

JIPO1

CnocoOHOCTH
c(hopMUPOBATh YYBCTBO
TOPJIOCTH B YBOKCHHS K
UCTOPHUH U JOCTHKCHUSIM
OTEYECTBEHHOM
XUMHUYECKON HAYKU;
XUMHUYECKH TPAMOTHOE
MOBE/ICHUE B
npodeccrnoHaTbHOM
JESTEIILHOCTH U B OBITY
pH 0OpaIeHnH ¢
XUMHUYECKUMU
BEIIECTBAMH,
MaTepuaIamMu 1
nporeccamu

JIPO3

Crnoco6HOCTb
UCII0JIb30BATh
JOCTHXCHUS
COBPEMEHHOMN
XUMHYECKOW HAyKU U
XMUMUYECKUX TEXHOJIOTHMA
JUTST TIOBBITIICHUS
COOCTBEHHOTO
MHTEIIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOMU
npodeccuoHaTbHON
JIeATEIbHOCTH

JIPO7

Crioco0HOCTE U

[TpakTrueckas
pabora N9
(m.5.4)

Pemenne 3agaun
27, 4344 (m
6.5.)




COBEPIIICHCTBOBAHUE
SI3LIKOBOM M
YUTATEIbCKON KYJIbTYPhI
Kak cpeJicTBa
B3aUMOJICUCTBUS MEXKIY
JIIOABMH Y TTO3HAHHUS
Mupa

MPO03

CIIOCOOHOCTH U
TOTOBHOCTD K
CaMOCTOSITCIIEHOMY
MOWCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3aJ1a4,
MPUMEHEHHIO Pa3TUYHBIX
METOHOB IIO3HAHUS

MPO06

CriocoOHOCTD BIIA/IETh
Hay4YHBIM TUIIOM
MBIILUIEHHUS], BIAJETh
Hay4YHOU TEPMUHOJIOTHEH,

MP11

CriocoO6HOCTH BEIOMPATH
TEMATUKY U METOJbI
COBMECTHEBIX JICUCTBHI C
y4€TOM OOIINX UHTEPECOB
M BO3MOXKHOCTEH Ka)KJ0TO
YyJIeHa KOJIJICKTHUBA,
MPUHUMATH LN
COBMECTHOM
JIeSITCIHbHOCTH,
OpraHU30BBIBaTh U
KOOPJIMHUPOBATH
JEUCTBUS 1O €€
JIOCTHIKEHUIO: COCTABJIATh
IJ1aH JeHCTBUH,
pactpeiesnsaTh poJiu ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM
paboThI

MP13

CriocoGHOCTB
CaMOCTOSTEIILHO
OCYILECTBIIATh
MIO3HABATENBHYIO
JeSITeTIbHOCTb, BBISIBIISITH
poOJIEMBbI, CTaBUTH U
bopmynupoBaTh
coOCTBEHHEIE 3a/1a4YH B
00pa3oBaTeNbHOM
NeSITETTHHOCTH U
YKU3HCHHBIX CUTYaIlUsX,
CaMOCTOSTEIILHO
COCTABJIATH TUIAH
pelieHus npooiIeMbl ¢
y4€TOM UMEIOLIUXCS




PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U
MPEANOYTEHU I

MP14

CniocoOHOCTH
dbopMUpOBaHUS U
MIPOSIBJICHUS IIUPOKOU
SPYAMIIMH B Pa3HBIX
001aCcTIX 3HAHHM,
MOCTOSTHHO TMOBBIMIATH
CBOM 00pa30BaTEIIbHBIN U
KYJIbTYPHBII YPOBEHb

I1P602

CnocoOHOCTD U Bi1aJIcHUE
CHUCTEMOUN XMMUYECKUX
3HAHUM, KOTOpast
BKJIFOYAET
OCHOBOINOJIArAIOIIINE
MIOHATUS: YTIIEPOIHBII
CKeJeT, PyHKIMOHATbHAS
rpyIna, pajgukal,
n30Mepus,
TOMOJIOTMYECKUH DS,
TOMOJIOTH,
YTJIEBOJIOPOIBI,
KHCIIOPOJI- U
a30Tco/epKaIe
COEJIMHEHUS,
OMOJIOTUYECKH AKTUBHBIE
BeliecTBa(yIraeBOIbl,
JKUPBI, OEJIKN), MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO U JIp.
BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUST; TEOPUH U
3aKOHBI(TEOpHs
XUMHUYECKOTO CTPOCHHS
OpraHUYECKUX BEIECTB
A, M, bytneposa, Teopus
ANEKTPOJIUTUYECKOM
JTUCCOLIUAIINH,
MEePUOIUYECKHI 3aKOH
J.W1. Mennenees u 1p.)

I1P603

CriocoO6HOCTh U YMEHHE
BBISIBJISITH XapaKTepHbIE
IIPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX MTOHATUH,
IIPUMEHSATh
COOTBETCTBYIOILINE
MOHSITHS IIPH ONUCAaHUU
CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB U
VX MPEBPAILCHUN;




BBISIBJIATH B3aUIMOCBSI3b
XUMHYECKUX 3HAHMI C
MMOHATHIMHA U
MPEJCTABICHUSMHU JPYTUX
€CTECTBEHHOHAYYHbIX
MpEAMETOB

11P604

CriocoOHOCTh U YMEHHE
HCIOJIb30BaTh
HAaUMEHOBaHMS
XUMHUYECKHUX COeIMHEHUN
MEXIYHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKJIAJHON XUMHUU U
TPUBUAJIbHBIC HA3BAHUS
BAYKHEUILINX
OpPraHUYECKUX U
HEOPTaHMYECKUX
BEIIECTB; COCTABIISTh
(bopMysbl, ypaBHEHUS
XUMHUYECKUX PeaKIINid,
OOBSCHATH UX CMBICIT;

I1P611

CriocoOHOCTh U yMEHHE
MPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HAHUS
BEIICCTB M XHUMHUCCKUX
SIBJICHUU I
00ydJaromuxcs ¢
OTrpaHUYEHHBIMU
BO3MO>XHOCTSIMHU
3JI0POBBS

I1P612

CnocoOHOCTh U yMEHHUE
UCIIOJIb30BATh PENbehHO
TOYCYHYIO CUCTEMY
o0o3Hauenwuii JI. bpaitns
JUTS 3aITCH XUMHYECKUX
(bopMyI IS CIIETIBIX U
CI1a00BUISAIINX
00yYaromuXxcsl

Tema 4.2
IIpakTnueckoe

3angarue Ne 10-
12

JIPO2

CrocoOHOCTh U
TOTOBHOCTH K
TTPOIOJDKSHHIO
oOpa3oBaHus 1
[IOBBIIIEHUS
KBaJTM(DUKAINH B
n30paHHON
npodeccuoHaTbHON
JIEATENHHOCTH U
00BEKTHBHOE OCO3HAHUE
POJIH XUMHYECKHX
KOMIIETEHITUH B 3TOM

JIPO4

Cnooco0HOCTh U

[IpakTnueckue
paboter NelO-
12 (m.5.4)

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




TOTOBHOCTb K
00pa3oBaHUIO U
caMo00pa30BaHMIO Ha
HPOTSHKEHUH BCEH JKU3HU

JIPOS

CrocoOHOCTB K
chopMUPOBaHHOMN
3KOJIOTHYECKOM
KYJIbTYpbI, TOHUMaHUE
BIIMSIHUS COLIMAILHO-
SKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COLIMATBHOM
cpe/ibl, 0OCO3HaHUE
rJI00aJIBHOTO XapaKkTepa
AKOJIOTUYECKHUX TIPOOIIeM

MPO02

CnocoOHOCTb BIIAJIETh
HaBbIKaMU y4eOHO-
MCCJIEI0BATENbCKON U
MPOEKTHOM AEATEIbHOCTH,
HaBBIKAMU Pa3peIIeHUs
pobsieM

MPO03

CriocoOHOCTB U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MIOWCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a/1a4,
MPUMECHEHHIO Pa3IUYHBIX
METOOB ITO3HAHUS

MPO7

CnocoOHOCTh BBIIBUTATh
HOBBIC HJIEH, MIPEAaraTh
OPUTHHAITLHBIC TTOIXOJTBI
U peIICHUS

MP13

CniocoOHOCTH
CaMOCTOSITEIIEHO
OCYIIIECTBIISATH
MO3HABATENbHYIO
JIESITEIIbHOCTb, BBISIBIIATH
po0OJIeMbl, CTAaBUTh U
dbopmynHrpoBaTh
coOCTBEHHBIE 3a/1a4H B
o0pa3oBaTebHOI
JESITEIILHOCTH U
KU3HECHHBIX CHTYAIIHSIX,
CaMOCTOSITEIIEHO
COCTaBJIATH TUIAH
pelieHus IpooJIeMBbI ¢
YYETOM UMEIOIINXCSA
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU 1
IIPEAIIOYTEHUN

MP15

CriocoOGHOCTh U YMEHUe
JIaBaTh OIICHKY HOBBIM




CUTyaIUsIM, BHOCUTb
KOPPEKTUBHI B
JIeATEIbHOCTh, OLICHUBATh
COOTBETCTBUE
pE3yJIbTaTOB LIEJISIM

I1P601

CriocoOHOCTE
chopmupoBath
MIPEACTABIICHUS: O
XUMHYECKOM
COCTAaBJIAIOILIEH
€CTECTBEHHOHAYYHOU
KapTHUHBI MUPa, POJIA
XAMHUHU B ITI03HAHUHU
SIBJICHWH TIPUPOJIBI, B
dbopmupoBaHUU
MBIIUICHUS U KYJIBTYpPbI
JIMYHOCTH, €€
GbyHKIIMOHATEHOU
IPaMOTHOCTH,
HEeo0X0aAUMOM IS
PEIICHUS MPAKTUICCKUX
3a7a4 U DKOJIOTHYECKHU
000CHOBAHHOI'O
OTHOIICHHUSI K CBOEMY
310POBBIO U IPUPOJTHOM
cpene

I1P606

CnocoOHOCTD K BIIAICHUIO
OCHOBHBIMH METOIaMH
HAyYHOTO MO3HAHUS
BEIIECTB U XUMUYECKHIX
ABIeHUH (HaOII0AeHHE,
HU3MEpeHHE, SKCTICPUMEHT,
MO/ICIIMPOBAHUE)

ITP608

CnocoOHOCTh U yMEHUE
TJIAHUPOBATh U
BBITIOJTHATH XUMUYICCKUI
HKCIIEPUMEHT
(mpeBpareHus
OpPTaHMYECKUX BEIIECTB
IIPY HarPEBaHUH,
MOJy4YeHHUE ITUIICHA U
W3yYEHHE €r0 CBOMCTB,
KaueCTBEHHBIE PEaKIINH
Ha aJTbJICTH/IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JieHaTypalusi OSJIKOB TIPH
HarpeBaHuU, [IBETHBIC
peakiuu 0eIKoB;
MPOBOANTDH PEAKIIUU
HOHHOTO 0OMeHa,
OTIPEICIIATh CPEIy
BOJIHBIX PacTBOPOB,




KauyeCTBEHHbIE PEaKIINH
Ha cyJbdar-, kKapOoHaT- U
XJIOpU/I-aHUOHBI, Ha
KaTHOH aMMOHHUS; pelaTh
AKCIIEPUMEHTAIbHbIE
3aJ1a4u 10 TeMaM
«MeTamisi» U «
Hewmeramns») B
COOTBETCTBUH C
MPaBUJIAMU TEXHUKH
0€301MacHOCTH MPH
oOpalleHuu , BelecTBaMu
1 J1a00opaTOPHBIM
000pyTI0OBaHHEM;
MPEJICTaBIISITh PE3YIbTAThI
XHUMHUYECKOTO
SKCIIEpUMEHTa B (hopme
3alMCH YpaBHEHUU
COOTBETCTBYIOIIUX
peakuui u
(bopMyITUpOBaTH BHIBOIBI
Ha OCHOBE 3TUX
pE3yNIbTaToOB

I1P609

CriocoOHOCTh U YyMEHUE
aHaJIM3UPOBaTh
XUMHUYECKYIO
uHpopMalIo,
HOJIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB
MaccoBOW HH(pOpMaIHH,
ceTb MIHTEpHET U ipyrue)

I1P610

CnocoOHOCTh U yMEHUE
co0uo1aTh NMpaBuiia
HKOJIOTUIECKU
11e71€C000pa3HOro
MOBE/IEHUS B OBITY U
TPYAOBOM 1eITENLHOCTH B
IENISIX COXPAHEHHUS CBOETO
3JI0POBbSI U OKpYXKaroIein
Cpelpbl; yIYUTHIBATh
OIaCHOCTb BO3/IEHCTBHUS
Ha JKUBBIC OPTaHU3MBI
OTIpe/IeNIEHHBIX BEIECTB,
MTOHUMAs CMBICIT
rokasareJsi peebHOM
JIOITyCTUMOM
KOHIICHTPAIINU

I1P611

CnocoOHOCTh U yMEHHUE
NPUMEHSTH 3HaHUS 00
OCHOBHBIX TOCTYITHBIX
METOAaX MO3HAHUS
BEIIECTB U XMMHUYECKHX




SIBJICHUN JUTA
o0yJaromuxcs ¢
OTpaHUYECHHBIMH
BO3MOKHOCTSIMHU
3JI0POBbS

I1P612

CriocoOHOCTh U YMEHHE
UCIIOJIL30BaTh pelibe(HO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
JUTS 3aITACH XUMUYECKHUX
dbopMyIT TS CIETBIX U
CIIA0OBUISIIIIAX
o0OyJaromuxcs

Tema 4.3
IIpakTnueckoe
sausatue Ne 13

JIPO1

Cnoco6HOCTD
c(hopMHUPOBATh YYBCTBO
TOPAOCTH U YBOKEHHUS K
HUCTOPHUH U JOCTHKCHUSIM
OTEYECTBEHHOU
XUMHYECKON HAYKU;
XUMHYECKU IPaMOTHOE
MIOBE/ICHUC B
npodeccuoHaTbHON
NEeSITETLHOCTH U B OBITY
pu OOpaICHUH C
XUMHYECKUMH
BEIIECTBAMH,
MaTepuaIaMu 1
IPOIIECCaAMU

JIPO2

CrocoOHOCTh U
TOTOBHOCTB K
TIPOIOJDKEHHIO
o0Opa3oBaHus 1
[IOBBIIIEHUS
KBaJIM(DUKAINH B
n30paHHON
npodeccuoHaTbHON
JIEITENIHLHOCTH U
00BEKTHBHOE OCO3HAHHUE
POJIH XUMHYECKHX
KOMIIETEHIINH B 3TOM

JIPO3

CnocoOHOCTh
HCITO/Ib30BAaTh
JIOCTHIKCHUS
COBPEMEHHOI
XUMHUYECKON HAYKU U
XUMHUYCCKUX TeXHOHOFHﬁ
IS TIOBBIILICHUS
COOCTBEHHOTIO
I/IHTGJ'IJ'ICKTyaJ'IBHOFO
pa3BUTHUS B BEIOpaHHOU
npodeccnoHaTbHOM
JIeATEILHOCTH

[TpakTrueckas
pabora Nel3
(m.5.4)

Pemenue 3amaun
45,46 (6.5.)




MPO1

CnocoOHOCTh U YMEHHUE
CaMOCTOSITEIILHO
dbopMynupoBath u
aKTyaJIH3UpOBATh
mpoosemy,
paccMaTpuBaTth €€
BCECTOPOHHE, OIIPEIEIISTh
LEJIU ICSITeIbHOCTH,
3aJjaBaTh MapaMeTphl U
KPUTEPUU UX
JIOCTUKEHUSI, BHOCUTh
KOPPEKTUBHI B
JeSITeNIbHOCTb, OLIEHUBATh
COOTBETCTBUE
PE3yJIbTAaTOB LIETSM,
OIICHUBATh PUCKU
OCJIEACTBUN
JESITETTbHOCTH

MPO03

CriocoO6HOCTH K
CaMOCTOSITEIIBHOMY
MIOMCKY METOJI0B PEILICHUs
MIPaKTUYECKUX 3a/1ay,
MPUMEHEHUIO Pa3IUYHbIX
CIoco00B pacro3HaBaHUS
OpraHMYECKUX BEIIECTB
Ha IIpUMeEpPe allbJIErUI0B,
CIIUPTOB, YIJIEBOJOB,
YKCYCHOM KHCIIOTHI, Oeka
Y T.II1.) C UCIIOJIh30BAaHUEM
uX (PU3UKO-XUMHUYECKUX
CBOMCTB M XapaKTEPHBIX
KAYECTBEHHBIX PEAKIIHN.

MP04

CnocoOHOCTh OBJIAACTh
BHIAMU JIEATEIBLHOCTH TI0
MOJTY4YEHHUIO0 HOBOTO
3HAHUS, €Er0
WHTEpIpeTallny,
npeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B
pa3IMYHbIX y4EOHBIX
CUTYallUsIX, B TOM YHCIe
MIPH CO3/TaHUHN YICOHBIX U
COIMATILHBIX MPOCKTOB

MPO5

CriocoO6HOCTh U YMEHHE
NEPCHOCUTH 3HAHUSA B
NIO3HABAaTEIbHYIO U
MPAKTUYECKYIO 00JIacTH
KHU3HENIESITEILHOCTH,
MHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEJIMETHBIX
oOnacreit

MPO7

CnocoOHOCTE BEIABHUIATE




HOBBIE UJEH, IIPEAJIAraTh
OPUTMHAJILHBIE ITOAXO0/IbI
U pPELICHUs

MPO8

CrocoOHOCTB OBIIA/IETh
HABBIKAMU TIOJTy4YCHUS
uHpopMmanuu u3
HUCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITH TIOUCK,
aHaJIN3, CUCTEMAaTH3AIINI0
Y MHTEPIPETALINIO
UHPOPMAIIAN Pa3ITNIHBIX
BUJIOB U (hopm
MIPECTABIICHHS

MP13

CrniocoOHOCTb
CaMOCTOSITEIILHO
OCYILIECTBJISATh
MO3HABATENbHYIO
JESITCIIbHOCTb, BBISIBIIATh
po0OJIeMbl, CTAaBUTh U
dbopmynHrpoBaTh
coOCTBEHHBIE 3a/1a4H B
00pa3oBaTeNbHOM
JESTEIIbHOCTH U
JKU3HECHHBIX CUTYaIUsX,
CaMOCTOSITENIEHO
COCTaBJISITH TUIAH
pelieHus mpodiieMsbl ¢
Y4ETOM UMEIOLIUXCSA
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U
MPEANOYTEHU I

MP14

Crnioco6HOCTB
dbopmupoBaHUs U
IIPOSIBJIICHUS IIUPOKOMN
SPYAMLIMH B Pa3HbIX
001aCTIX 3HAHHM,
MIOCTOSIHHO ITOBBIIIATh
CBOM 00pa30BaTEIIbHBIN U
KYJIbTYPHBIN YPOBEHb

I1P601

Crnoco6HOCTb
chopMupoBath
MIPEJICTaBICHUS: O
XUMUYECKOU
COCTAaBJIAIONIECH
€CTECTBEHHOHAYYHOU
KapTHHBI MUPA, POITU
XMMHUU B TIO3HAHUH
SIBJICHUM MPUPOJIBI, B
dbopMupoBaHUU
MBIIUICHUS ¥ KYJIbTYPbI
JIMYHOCTH, &




(GYHKITMOHATILHOM
TPaMOTHOCTH,
HEeO0OXO0aIUMOM IS
pEIICHUS MPAKTUISCKUX
3a/1a4 ¥ DKOJIOTUYECKHU
000CHOBAHHOIO
OTHOIICHHS K CBOEMY
3710POBBIO U IPUPOAHOU
cpene

I1P607

CriocoOHOCTE
chopmupoBath
MIPEACTABIICHUS: O
XUMHYECKOM
COCTAaBJIAIOILIEH
€CTECTBEHHOHAYYHOU
KapTHUHBI MUPa, POJIHA
XVMHUH B [TI03HAHUHU
SIBJICHHH MIPUPOJIBI, B
(dbopmupoBaHUU
MBIIUICHUS U KYJIBTYpPbI
JIMYHOCTH, €€
(byHKIIMOHATEHOU
IPaMOTHOCTH,
HEeo0OX0aUMOM IS
PEIICHUS MPAKTUICCKUX
3a7a4 U DKOJIOTHYECKHU
000CHOBAHHOI'O
OTHOUICHHUSI K CBOEMY
3J10POBBIO U IPUPOTHOM
cpene

I1P609

CriocoOGHOCTh U YMEHHE
aHaAJIM3UpPOBaTh
XUMHYECKYIO
uHpopMaluio,
MOJy4aeMYyI0 U3 Pa3HbIX
HCTOYHUKOB (CpEeACTB
MaccoBOW nHpopmanuu,
ceTb IHTEpHET U apyrue)

I1P611

CriocoGHOCTb U yMEHHE
MIPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOaxX TTO3HAHUS
BEIIIECTB U XMMHUYECKHX
SIBJICHUN JUIA
o0yJaromuxcs ¢
OTpaHHMYCHHBIMU
BO3MOXKHOCTSIMH
3JI0POBBSI

I1P612

CriocoO6HOCTh U YMEHHE
HCIIOJIb30BaTh pelibe(hHO
TOYCYHYIO CUCTEMY

o0o3Hauenwuii JI. bpaitns




TSI 3aITCH XUMHUYECKUX
(bopMyI IS CIIENBIX U
CIIa0OBUISIIIIAX
o0yJaromuxcs

Paznen. 5. Kunernueckue u tepm

OANMHAMHNYECCKHUEC 3aKOHOMEPHOCTHU INPOTEKAHUA XUMHUYCCKUX

peakiuit

Tema 5.1
[IpakTrueckoe
3ansitue Ne 14

JIPO2

CrocoOHOCTh U
TOTOBHOCTb K
MIPOIOJDKEHHIO
oOpa3zoBaHus U
TIOBBIIIICHUS
KBATH(UKAINH B
n30paHHOI
npodeccrnoHaTbHOM
JESITEIIBHOCTH |
00BEKTUBHOE OCO3HAHUE
POITU XUMHUYIECKUX
KOMIIETEHLIMI B ’TOM

JIPO3

CIOCOOHOCTh
UCIMOJIb30BaTh
JIOCTHXKEHUS
COBPEMEHHOI
XUMHYECKOW HAyKU U
XUMHUYECKUX TEXHOJIOTHA
TSl TIOBBILICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHUSA B BEIOpaHHOMU
npodeccrnoHaTbHOM
JIeSITEIIbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTH HAay4YHOHN
JIeATeTLHOCTH,
TOTOBHOCTD
OCYILIECTBIISATH
MIPOSKTHYIO U
HCCIIEIOBATENBCKYIO
JIEATEIBLHOCTD
WH/IUBUIYAIbHO U B

rpyne

MPO1

CrocoOGHOCTh U YMEHHE
CaMOCTOSITEIILHO
bopmMynupoBaTh 1
aKTyaJIM3UPOBAThH
npoOemy,
paccMarpuBarh €€
BCECTOPOHHE, OIIPEICTISTh
eJTH JICSITEIbHOCTH,
3a/1aBaTh MapamMeTphl U
KPHUTEPUH UX
JOCTHXKCHUSI, BHOCUTD
KOPPEKTHBHI B

IIpakTnueckas
pabora Nel4
(m.5.4)

Pemenue 3amaun
10-12, 49,50
(m6.5)




JIeATEIIbHOCTD, OLICHUBATh
COOTBETCTBHE
PE3YIBTATOB IIEIISIM,
OIICHUBATh PUCKU
OCJIECTBUN
JIeITENbHOCTH

MPO02

CnocoOHOCTh OBJIAACTh
HaBbIKaMHU y4eOHO-
HCCIICIOBATEIbCKON U
MPOCKTHOM JCSITEILHOCTH,
HAaBBIKAMHU pa3peLICHUs
pobiemM

MPO03

CHOCOOHOCTH U
TOTOBHOCTB K
CaMOCTOATEILHOMY
MOUCKY METOJIOB PEIICHHUS
HpaKTI/I‘-IeCKI/IX 3aja4,
IMPUMEHEHHIO Pa3IUYHbBIX
METO/IOB ITO3HAHHS

MPO06

CriocoOGHOCTD BIIaJIeTh
Hay4HBIM THUIIOM
MBILLICHHUS], BIAJETh
Hay4YHOU TEPMUHOJIOTUEN,
KJIFOUEBBIMU IIOHATUAMU U
METOAAMU

MPO7

CriocoOHOCTD BBIIBUTaTh
HOBBIE UJIEH, IIpEIaraTh
OPUTMHAJIBLHBIC ITOAXOAbI
Y PEIICHUS

MP11

Crioco6HOCTh BBIOUPATH
TEMaTUKY U METOIbI
COBMECTHBIX JAEHCTBUH C
y4€TOM OOIINX UHTEPECOB
1 BO3MOKHOCTEHN KaXXJ10r0
YJieHa KOJIJIEKTUBA,
MIPUHUMATh LIETN
COBMECTHOM
JIeSITEIIbHOCTH,
OpraHU30BBIBATH U
KOOPJMHUPOBATh
JEUCTBUS 10 €€
JIOCTH>KEHHIO: COCTaBIISATh
IJIaH ACHCTBUM,
pacnpenensiaTh poyiu ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, 0OCYXKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP15

CnocoOHOCTh U yMEHHUE
JlaBaTh OLIEHKY HOBBIM
CUTyallusiM, BHOCUTH
KOPPEKTHUBBI B




NeSITeIbHOCTb, OLIEHUBATh
COOTBETCTBHUE
pE3yJIbTATOB LIEJISIM

ITP608

CriocoOHOCTh U YMEHHE
TUTAHUPOBATH U
BBIMOJIHATh XUMHUYECKUHT
IKCIICPUMEHT
(mpeBpareHus
OpPTaHMYECKUX BEIICCTB
NpU HarpeBaHUH,
MOJIy4YEeHUE 3TUIICHA U
U3yUYEHHE €TI0 CBOMCTB,
KaueCTBCHHBIC PEaKIINH
Ha aJIbJICTH]IBI, Kpaxmall,
YKCYCHYIO KHCJIOTY;
JICHaTypalus OCJIKOB IPH
HarpeBaHWH, [IBETHHIC
peakiuu OeIKOB;

I1P609

CriocoOHOCTh U YyMEHUE
aHaJIM3UpPOBaTh
XUMHYECKYIO
uHpopMalIo,
HOJIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpEeACTB
MaccoBOW HH(pOpMaIHH,
cetb MIHTEpHET U ipyrue)

Paznen 6. PactBoj

PBI

Tema 6.2
[IpakTnueckoe
s3ausatue Ne 15

JIPO3

CnocoOGHOCTh
UCTIOJTb30BaTh
JOCTHKEHUS
COBPEMEHHOI
XUMHUYECKON HAyKU U
XUMHUYECKHUX TEXHOJIOTHI
JUTSI TIOBBIMIICHUS
CcOOCTBEHHOTO
MHTEIUIEKTYaJIbHOTO
pa3BUTHUS B BbIOpaHHOM
npodeccuoHaTbHON
JEeSITeTbHOCTH

JIPO4

CriocoGHOCTB
UCTIOJIb30BATh
JOCTHKEHUS
COBPEMEHHOI
XUMHYECKON HAYKU U
XUMHUYECKHX TEXHOJIOTHI
JUTSI TIOBBITIICHUS
CcOOCTBEHHOTO
WUHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOMU
npodeccuoHaTbHON
JICSITeTTHHOCTH

JIPO8

CriocoOHOCTH OCO3HAHUSI

IIpakTnueckas
pabora Nel5
(m.5.4)

Pemenue 3agaun




LIEHHOCTH HAy4YHOM
JACATCIIbHOCTHU,
FOTOBHOCTD
OCYIIECTBJIATh
MIPOCKTHYIO U
HCCIIEIOBATENIbCKYIO
JIeITENHHOCTE
WHIWBHUAYaIbHO U B

rpyne

MPO02

CnocoOHOCTb BIIAJIETh
HaBBIKAMU y4eOHO-
MCCIIE0BATENIbCKON U
MIPOEKTHOM JAEATEIbHOCTH,
HaBBIKAMM pa3pelICHUs
po0GsieM

MPO07

CriocoOHOCTD BBIIBUTaTh
HOBBIE UJIEH, IIpEIaraTh
OPUTMHAJIBLHBIC ITOAXOAbI
Y PEIICHUS

I1P607

CriocoOHOCTh U yMEHUE
MPOBOJAUTH PACUYETHI 110
XUMHUYECKUM (popMyiaM u
YPaBHEHUSAM XUMHUYECKUX
peaxkiuu ¢
HCII0JIb30BaHUEM
(bu3nUecKuX BEIUYUH,
XapaKTePU3YIOLIUX
BELIECTBA C
KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIM4ECTBa
BEII[ECTBA; UCIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUS JJIs IPUHATHS
pELICHUI B KOHKPETHBIX
JKA3HEHHBIX CUTYalMsIX,
CBS3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHUEM

I1P609

CnocoOHOCTh U yMEHHUE
aHaJIM3UPOBAThH
XUMHYECKYIO
UH(POPMAIIHIO,
MOJy4aeMYI0 U3 Pa3HbIX
HCTOYHHKOB (CpesCTB
MaccoBOM HH(popmanuu,
ceTh MIHTEpHET U Apyrue)

I1P610

CnocoOHOCTh U yMEHHUE
co0uo1aTh paBuiia
9KOJIOTHYECKU
11e71eC000pa3HOro
TIOBE/ICHUS B OBITY U




TPYIOBOM J€ATEIbHOCTH B
LEJISIX COXPAHEHHUS CBOETO
310pPOBbS U OKpYXkarolen
Cpelbl; yYUTHIBATh
ONaCHOCTb BO3JECHCTBUS
Ha KUBBIE OPraHU3MbI
ONpEeIETEHHBIX BEILIECTB,
IMOHUMAs1 CMBICJI
MOKa3aTelIsl peaeIbHON
JIOITyCTUMOM
KOHLICHTpalUH

I1P611

CnocoOHOCTh U YMEHHUE
NPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/IaX ITO3HAHUS
BEIIECTB U XUMHYECKUX
SIBIICHUM TS
oOyJaromuxcs ¢
OrpaHUYCHHBIMA
BO3MOYKHOCTSIMU
3JI0POBBS

Pazgen 7. Xumus

B OBITY ¥ IPOU3BOICTBEHHOM J1€ATEIBHOCTH YEIOBEKA

Tema 7.1
IIpakTrueckune

3angaTusa Ne 16-
17

JIPO1

CnocoOHOCTh H
c¢(hOpMHUPOBAHHOCTH
9yBCTBA TOPJIOCTH H
YBa)KeHUSI K UICTOPUU U
JIOCTHIKEHUSIM
OTEUYECTBEHHOM
XUMHYECKON HAYKH;
XUMHUYECKU TPaMOTHOE
MTOBEJICHHUE B
npodeccuoHaTbHON
JIeATETLHOCTH U B OBITY
npu oOpaIIeHNH C
XUMHYECKHUMH
BEILIECTBAMH,
MaTepHuaIaMu 1
mporeccamu

JIPO2

CrocoOHOCTh U
TOTOBHOCTH K
POIOJKEHHTO
oOpa3oBaHus 1
MTOBBIIIEHHUS
KBaJTM(DUKAINH B
n30paHHON
npodeccuoHaTbHON
JEATETLHOCTH 1
00BEKTHBHOE OCO3HAHHUE
POJIH XUMHYECKUX
KOMIIETEHIIMH B 5TOM

[TpakTrueckas
pabora Nel6-
17 (n.5.4)




JIPO4

CnocoOHOCTh U
TOTOBHOCTH B
CIIOCOOHOCTB K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
IIPOTSKCHUU BCEU JKU3HU

MPO03

CriocoOHOCTE U
TOTOBHOCTD K
CaMOCTOSITCIIEHOMY
MOWCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3aJ1a4,
MPUMEHEHHIO Pa3TUYHBIX
METOOB IIO3HAHUS

MP04

CriocoOHOCTb BaJeTh
BUJaMHU JESITEILHOCTHU 110
HOJIyYEHHIO HOBOTO
3HaHUS, €ro
UHTEpIIpETalny,
npeoOpa3oBaHUIO U
IPUMEHEHHIO B
Pa3IUYHBIX y4eOHBIX
CUTYallUsX, B TOM 4YHCIIe
IIPU CO3/I1aHUU YUEOHBIX U
COLIMAJIbHBIX MIPOEKTOB

MPO5

CriocoOHOCTh U YMEHUE
NEPCHOCUTL 3HAHUSA B
NIO3HABATENIbHYIO U
IIPAKTHUYECKYIO 00IacTu
KHU3HEJEATEIbHOCTH;
HHTErpUPOBATH 3HAHUA U3
pasHbIX MPEIMETHBIX
oOnacreit

MPO8

CriocoOHOCTh BaJIeTh
HABBIKAMU TIOJTyYCHUS
uHpOpMaLuU U3
HUCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIHHO
OCYILECTBIISATH TIOUCK,
aHaJIN3, CUCTEeMAaTU3aIIHIO
Y MHTEPIPETALIHIO
UH(POPMAIIUN Pa3TnIHBIX
BHUJIOB U (hopM
TPE/ICTaBIICHUS

MP09

CrocoOHOCTh BIIAJIETh
Pa3IMYHBIMH CTIOCO0aAMU
oOIIeHus 1
B3aUMO/ICHCTBHS,
apryMEHTHPOBAHHO BECTH
JTAAJIOT, YMETh CMATYAThH
KOH()JIMKTHBIC CUTYAIIUH,
Pa3BEPHYTO U JJOTUYHO
U3JIaraTh CBOIO TOUKY




3peHHUs C
HUCIIOJIb30BaHUEM
SA3BIKOBBIX CPCICTB

MP16

CrniocoGHOCTB MOHUMATH
CBOE€ AMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh
HaINpaBJICHUS PA3BUTHUS
COOCTBEHHOM
HYMOIMOHAIBHOM C]epsl,
OBITH YBEpEHHBIM B ceOe

MP17

Cr1ocoOHOCTEH IOHUMATH
SMOIMOHAJIEHOE
COCTOSIHHUE IPYTHX,
YUUTBIBATh €T0 MPHU
OCYIIECTBICHUH
KOMMYHUKAIIH,
CHOCOOHOCTH K
COYYBCTBUIO U
COIEPEIKUBAHHIO

MP18

CHOCOOHOCTh MPUHUMATh
ce0s1, MOHUMast CBOU
HE/I0CTaTKU U
JOCTOUHCTBA, TPUHUMATh
MOTHUBBI U apI'yMEHTBI
JIPYTUX JIFOAEH Npu
aHaJu3e pe3yJbTaToB
JEeSITEIbHOCTH,
IPU3HABaTh CBOE MPABO U
IIPaBoO JPYTHUX JIOACH Ha
OLIMOKH, Pa3BUBATh
CIIOCOOHOCTH TOHUMATh
MUD € NO3ULUH IPYrOro
yesioBeKa

I1P602

CHMBOJIMYECKUM S3BIK
XUMUH, PaKTOIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHHS U
0e3ormacHoM
HICITOTb30BaHUH
BaKHEMIIIHX
HEOPTraHWYECKUX U
OpraHWYEeCKHUX BEIIECTB B
OBITY U IPAKTUUYECKOI
JIeITeIIFHOCTH YeJIoBeKa

ITP606

CrocoOHOCTE U BIIaJCHHUE
OCHOBHBIMHM METOHaMHU
HAyYHOTO ITO3HAHUS
BEIIIECTB U XUMHYECKUX
aBJIeHUH (HaOIr0AeHNe,
U3MEepEeHHe, SKCTIEPUMEHT,
MO/IEIIMPOBAHUE)

I1P609

CnocoOHOCTh U yMEHUE




aHaIM3UPOBaTh
XUMHUYECKYIO
nH()OpPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (CpEACTB
MaccoBO HH(OpMAITHH,
cetb HTEpHET U JIpyTHe)
I1PG11 CnocoOHOCTh U YMEHHUE
PUMEHSTH 3HaHUSA 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HAHUS
BEIIECTB M XUMHUECKUX
SIBJICHUW J1JI5
00ydJaromuxcs ¢
OTpaHUYCHHBIMU
BO3MOYKHOCTSIMU
3JI0POBbS

[1P612 CriocoOHOCTh U YMEHHE
UCIIOJIb30BaTh pelibe(hHO
TOYCUYHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
JUTSI 3TTUCU XUMHYECKUX
dbopMyI AJIs CIEbIX U
CITa0OBUIAIINX
00yYaromuxcst

4 Onucanue Npoueaypbl OlleHUBAHUSA

Pesynbrarel oOyueHuss 1O MpeAMETY, YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIIMH
OLICHUBAIOTCSI MO  4YeThpéX  OaJpHOW  IIKaJe  OLEHKAaMH:  «OTIMYHO»,  «XOpOLIO»,
«YAOBIIETBOPUTEIBHOY, «HEYJOBIECTBOPUTEILHOM.

Tekymass arrecrtaqus MO NPEAMETY MPOBOAUTCS C LEIBI0 CHUCTEMAaTUYECKOW MPOBEPKHU
noctixkeHuil  oOywaromuxcs. OObeKkTaMu  OIEHUBAHUS  SBISIOTCSA:  CTENEHb  YCBOEHHUS
TEOPETUYECKUX 3HAHUM, YPOBEHb OBJIAZICHUS MPAKTUYECKMMM YMEHUSMH M HaBBIKAMHU IO BCEM
BUJaM y4eOHOI paboThl, KAUECTBO BBIIIOJHEHUSI CAMOCTOSITEILHOM paboThl, yueOHas IUCHUIUIMHA
(aKTUBHOCTb Ha 3aHATUAX, CBOEBPEMEHHOCTb BBIIOJHEHHMsS pPAa3lIMYHbIX BHUJOB 3aJaHUH,
MOCELIaeMOCTh BCEX BHUJIOB 3aHATUH IO aTTECTYEMOW JUCIHUILIUHE).

[Ipy mpoBeneHMM NPOMEKYTOYHOW AaTTECTAllUU OLIEHUBAETCS JOCTH)KEHHUE CTYIAEHTOM
3alJIaHUPOBAHHBIX [0 JUCHMIUIMHE PE3yIbTaTOB OO0y4YeHHs, OOECHEeUMBAIOIIUX PE3YJIbTaThl
OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBbI B LIETOM.

Kpurtepun onieHnBaHus YCTHOT0 OTBETA

(olleHOYHBIE CpencTBa: coleceoBaHue, 3alluTa COOOIEHUs, JOKIal, UHANBUIYaTbHOTO /
TPYNNOBOro MpoekTa, AudPepeHInpOBaHHbIX 3aHUH, 3aIaHUi IPAKTUYECKUX padboT)

5 6ans10B - OTBET MOKA3BIBACT MPOYHBIE 3HAHUS OCHOBHBIX MPOIECCOB XUMHH, OTIIMYACTCS
IyOMHON W TIOMHOTOM pACKpBITHSI TEMbI; BJIaJICHHE TEPMHUHOJIOTHYECKHM alllapaToM; YMEHHE
OOBSICHATH CYIIHOCTB, SIBJICHHWM, MPOIECCOB, COOBITHM, M€JaTh BBIBOABI M OOOOIIEHWS, /1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJIUTH MPUMEPHI; CBOOOAHOE BIIAJICHHE MOHOJIOTHYECKON
peYbl0, JIOTHYHOCTh W TOCTEAO0BATEIbHOCTh OTBETA; YMEHHE MPUBOJIUTH MPUMEPHI COBPEMEHHBIX
npo0JieM u3ydaeMoit 06acTu.

4 Ganaa - oTBeT, OOHApYXUBAIOLIMH IMPOYHbIE 3HAHHUS OCHOBHBIX MPOLECCOB XHUMHUH,
OTIIMYAETCs TTYOMHOM M MOTHOTOW PACKPHITHS TEMBbI; BIaJCHUE TEPMUHOIOTHUECKUM aIlapaTom;



yYMEHHE OOBSICHATH CYIIHOCTh, SIBJICHHM, IPOLIECCOB, NelaTh BBIBOABI W 0000IIEHUS, AaBaTh
apryMEHTHUPOBAHHbIE OTBETHI, IPUBOAUTH IpUMepbl. OTHAKO JOMYCKAETCS OJHA - IB€ HETOYHOCTHU
B OTBETE.

3 0amia — OTBET, CBUACTENIBCTBYIOIIMA B OCHOBHOM O 3HAaHHUM IIPOLIECCOB XHMHH,
OTJIMYAIOIINNCA HEAOCTATOYHOW INIYOMHOM M TMOJHOTOM PAacKpbITUS TEMbI; 3HAHMEM OCHOBHBIX
BOIIPOCOB TEOpUU; cJabo CPOPMUPOBAHHBIMM HAaBBIKAMU aHAlUM3a SBJICHHUM, IPOIECCOB,
HEJOCTATOYHBIM YMEHHUEM JIaBaTh AapryMEHTHUPOBAHHBbIE OTBETHl M MPUBOJUTH MPUMEPHI.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJIEP’KaHUU OTBETA; HEYMEHHUE MPHUBECTH MPHUMEP Pa3BUTHUS
CUTYaIlUH, TIPOBECTH CBSI3b C IPYTUMH aCTIEKTaAMH U3y9aeMon 00IacTH.

2 Oamyia — OTBET, OOHAPY)KWMBAIOIIMK HE3HAHHWE MPOIECCOB, H3YYaeMbIX XHMHH,
OTJIMYAIOIIUICS HETITyOOKMM pPAaCKpPBITUEM TEMbl; HE3HAHHMEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(OPMUPOBAHHBIMM ~ HABbIKAMHU  aHalM3a  SBJICHUM, MPOLECCOB; HEYMEHUEM JaBaTh
apryMeHTHUpOBaHHbIE OTBETHI. [omyckaloTcs cepbe3Hble OMMUOKHU B COACPKaHUM OTBETA; HE3HAHUE
COBpPEMEHHOM npolIeMaTuky u3yyaemMon 00JacTH.

OuneHka 3KCNnepUMEHTATbHBIX YMeHH

OrneHka CTaBUTCS Ha OCHOBAHWHU HAOIIOJCHHUS 32 00YUYaAIOIIMMUCS U TICBMEHHOTO OTYeTa 3a
pabory.

5 0ay10B - padoTa BBIIIOJHEHA IOJHOCTHIO U MTPaBUIIbHO, ClI€aHbl IPABUIIbHbBIE HAOIIOIEHUS
U BBIBOJBI; SKCIIEPUMEHT OCYLIECTBICH MO IJIAHYy C YY€TOM TEXHHKH O€30MacHOCTH W MPaBHII
paboThl Cc BemecTBaMH W 00OpPYJOBAHWEM; MPOSIBICHBI OPraHU3ALMOHHO - TPYAOBBIE YMEHHS,
MOJJEPKUBAIOTCA YHCTOTa pabodyero Mecra M MOPSAOK (HA CTOJE, PKOHOMHO HCIIOJIB3YIOTCS
pPEaKTUBBI).

4 6an1a - paboTa BBIMOIHEHA MPAaBUIIBHO, C/IETIaHbl IPaBUIIbHBIC HAOTIOACHHS U BBIBOABI, HO
P TOM DKCHEPUMEHT IMPOBEACH HE MOJHOCTHIO HIIM JONMYIICHBI HECYIIECTBEHHBIC OIIMOKU B
paboTe ¢ BeliecTBaMu U 000PYIOBAHUEM.

3 faana - paboTa BBINOJHEHA IMPAaBUIbHO HE MEHEE YEeM HaIlOJIOBUHY WM JOIYILEHa
CyllecTBEHHass OmMOKa B XOJ€ DSKCIepUMEHTa B OOBSICHEHUH, B OGOpMIIEHUM paboOThl, B
cOOI0ICHUH TTPAaBUJI TEXHUKN O€30MacHOCTH Ha padoTe ¢ BellecTBaMU U 000pyJ0BaHUEM, KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHMIO MPETIOIaBaATENs.

2 f0anga - jgomymieHsl ABe (M OoJiee) CYIIECTBEHHbIE OIMIMOKA B XOJE: SKCIEPUMEHTA, B
00BsicHEeHUH, B 0pOpMIICHUU PabOThI, B COOIIOIEHUU TIPABII TEXHUKH OE€30MacCHOCTH MPHU padoTe ¢
BEIIECTBAMH W OO0OPYIOBaHWEM, KOTOpBIE OOYYAIONIUICS HE MOXKET HCIPAaBUTh JaXe IO
TpeOOBaHUIO  MpemnojaBaress; paboTa HE  BBHINOJHEHA, Yy  Y4Yallerocs  OTCYTCTBYET
IKCTIEPUMEHTAIBHBIE YMEHUSI.

OueHka yMeHUil pemiaTb pacy€éTHBIE 3a1a4M

S5 0a/JI0B - B JIOTUYECKOM DACCY)KJIEHHU M DELIEHUH HET OMIMOOK, 3ajJaya pelieHa
palMOHAIBLHBIM CIIOCOO0OM;

4 0as1a - B JIOTMUECKOM PACCYKJIEHUH U PEIICHUSI HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a
peleHa HepalMoOHAIbHBIM CLIOCOOOM, WJIM JIOMYIIEHO He 0oJiee IBYX HECYIECTBEHHbIX OLIHOOK.

3 06amna - B JIOTMYECKOM pACCYXKIEHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOIyIIEHa
CylIecTBEHHasl OIIMOKa B MaTEMAaTUYECKUX pacueTax.

2 fajula - MMEeTCs CYIIECTBEHHbIE OMIMOKHM B JIOTMUECKOM DPACCYKACHUHM W PEUICHUU.
OTcyTcTBUE OTBETA HA 3aJIaHHUE.

OneHka NMCbMEHHBIX KOHTPOJILHBIX padoT

5 0a/1710B - OTBET MOJIHBIN U MPaBUIIBHBINA, BO3MOXKHA HECYIIIECTBEHHAs! OIINOKA.

4 6as1a - OTBET HETIOJIHBIM UK TOMYIIEeHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

3 0asa - paboTa BBINOJIHEHA HE MEHEe YeM HaIOJOBHHY, JOIYIIEHA OJHA CYIECTBEHHAs
omnoKa u IIpU 3TOM ABC-TPU HECYIICCTBCHHBIC.



2 06amna - paboTa BBIOJIHEHA MEHbINE, Y€M HAIOJOBHHY WM COJEPKUT HECKOJIBKO
CyIIIeCTBEHHBIX OmMMOO0K. PaboTa He BhIMOTHEHA.

[Ipu oreHKE BBIMOJHEHUS MUCBMEHHOW KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATH
TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.

KpnTepnn OICHUBAHUA TECTOBOI'O 3aJaHUA

Ouenka Omnuuno Xopowo Yooenemeopumenvn | Heyoosnemseopumenvu
0 0
Konnuectso
o ot 81% no 0 0
npaBwibHbIX | 91 % un = 909 % He meHee 70% menee 70%
OTBETOB '

Kpurepun BbICTaBJICHUS OLIEHKH CTYICHTY Ha 3a4eTe
(OLIEHOYHBIE CPEJCTBA: BHIINOJIHEHNE MMCbMEHHBIX PA3HOYPOBHEBBIX 33/1a4 U 3aJJaHU )

Ormenka 1o
POMEKYTOYHOU XapakTepucTUKa KauecTBa CPOPMUPOBAHHOCTH KOMIICTCHIIUN
aTTecTaluu

CryneHT AeMOHCTpUpyeT CGHOPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIM  Ha  MPOABHHYTOM  ypOBHE:  OOHapyXHWBaeT
BCECTOPOHHEE, CUCTEMAaTHYECKOe M TIIYyOOKOE 3HaHHWE Y4eOHOro
MaTepuaiga, YMEET TECHO YBS3bIBaTb TEOPUIO C IPAKTUKOMH,
CBOOOZHO CIPABIISETCS C 3aja4aMU, BOPOCAMH U IPYTUMHU BUAAMHU
IPUMEHEHUs 3HAHWM, NMpUYEeM HE 3aTPYAHSIETCS C OTBETOM IIpH
BUJIOM3MEHEHUH 3a/laHui, MPaBUIBLHO OOOCHOBBIBAET MPUHATOE
pellieHue, BIIAJCET Pa3HOCTOPOHHUMM HAaBBIKAMU U IpPHEMaMU
BBITNIOJTHEHUS! TPAKTUYECKUX 3ajad.

«3auteHo» /
COTJINYHOY

CTyneHT AEeMOHCTpUpYeT C(HOPMUPOBAHHOCTH UCHUILTHHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIE 3HaHUS, yMEHUs
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYNTEIbHBIC ONTUOKH, HETOYHOCTH,
3aTPYAHEHUS MPU AHAIUTUYECKHUX OIEpalUaX, IEPEHOCE 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYAIUH.

«3auTeHO» /
«XOPOIILIOY»

CryneHT AeMOHCTpHpYeT C(OPMUPOBAHHOCTh JUCHUIUIMHAPHBIX
KOMIIETEHIIM Ha MOpOTrOBOM YpPOBHE: HMEET 3HaHHUS TOJbKO
OCHOBHOTO Marepuaja, HO HE YCBOWJI €ro Jeraneil, B XoAe
KOHTPOJIbHBIX MEPONPUSITUN TOMYCKAIOTCS 3HAYUTENbHbIE OINOKH,
HEOCTaTOYHO  MpaBWJbHBIE  (OPMYIMPOBKH,  HapyIIEHUS
JIOTUYECKON TOCIeI0BaTeIbHOCTH B M3JI0KEHUH IPOrPaMMHOTO
MaTepuana, MCHbITBIBAET  3aTPYAHEHUS IPU  BBIIIOJIHEHUU
MPAKTUYECKUX padoT, MPU ONEPUPOBAHUU 3HAHUSIMU M YMEHUSIMHU
IIPYU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

«3aureHo» /
«yIOBJIETBOPUTEHLHOY

CTyneHT AeMOHCTpUpYeT C(HOPMUPOBAHHOCTH HUCIMILIMHAPHBIX
KOMIIETEHIIMI Ha ypOBHE HMKE MOPOTOBOTO: BBISBIISIETCS MOJHOE
«He 3a4TeHO» / WJTU TIPAKTUYECKH TIOJTHOE OTCYTCTBHE 3HAHUM 3HAYUTEIIHHOU YacTH
«HEYIOBJIETBOPUTENBHO» | IPOTPAaMMHOTO MaTepuana, CTYAEHT JAOIMYCKAET CYIIECTBEHHbIE
OmMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYIHCHHUSIMHU BBITOTHIET
MpaKTHYeCKre paboThl, yMEHHUS U HABBIKK HE C(HOPMUPOBAHBI.

5. [IpuMepbI OLIEHOYHBIX CPEACTB /JIsl MPOBEIeHUs TeKYIel aTTecTanuu



5.1 KoHTpoOJIbHBIE BONPOCHI U 32/IaHUS.
Pa3nen 1. OcHOBBI CTpPOEHUSI BellleCTBA
Tema 1.1. CTpoeHre aTOMOB XUMHUYECKHUX AJIEMEHTOB U MIPUPOJIa XUMUUECKOU CBSI3U
ITpoBepsiembie pe3yibTaThl 00yuenus- JIP 02, JIP 04, MP 03, ITP 02, ITP 09

1.Yto6s1 6110, ecii Ob1 TipuHITUT [laynu He coOmromancs?

2.Yto0 Takoe npoBai 3JIeKTpoHa?

3. UeM oT/IMYAIOTCS MOHATHS BAJIEHTHOCTH M CTEIIEHH OKHCIICHHS?

4.Tloyemy, B OTJIMYHE OT OOJBITMHCTBA 3JIEMEHTOB- HEMETAIIJIOB, CAMBIC IPKUE TIPEICTABUTEIIN
UX — TaJlOreHbI- HE 00pa3ylT aJUIOTPONHBIX Moaudukanuii? Hanummre cTpykTypHBIE (HOPMYITBI
BemectB: CO, CaF2 F2, O F2?

5. JIOKaXHTE, YTO BCE THITBI XUMHUYECCKOU CBS3H UMEIOT OOIIYIO IPUPOTY?

Temal.2. Ilepuoguyecknii 3akod u tabauua /{. U. MennesieeBa
[TpoBepsiembie pezynbTaTsl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, ITP 08

1.Iloyemy Tak MOXOKU CBOMCTBA JIAHTAHA U JJAHTAHOWJIOB, aKTUHHS U aKTUHOUOB?

2.KakoBa oOmas (opmyrna BBICIIET0 THAPOKCHIA, COOTBETCTBYIOIIEro snemeHTam VI
rpynmbl? KakoB ero xapakrep?

3.IloueMy BOZOpOA, B OTIMYME OT BCEX JAPYTMX 3JIEMEHTOB, 3alMUChIBAlOT B [lepmoandeckoi
tabmume /.M. MenaeneeBa 1Bak ipl.

4. TloueMy 3J€MEHThl  TJaBHBIX MOATPYNI BTOPOTO M TPETHETO Nepro/ia Ha3bIBAIOT
XUMHUUYECKMMHU aHanoramu? B uém nposisiercs aHanorus?

5. CocTaBpTe 3JEKTPOHHYIO U rpaduueckyro GopMyny Uisi XMMHYECKOrO 3JeMEHTa MOJ
HOMepoMm 13.

Paznen 2. XumMmuyeckue peakunu

Tema 2.1. Tunbl XuMHYECKHUX PeaKIuii

[TpoBepsiembie pe3ynbTaThl 00yuenusi- JIP 02, JIP 03, JIP 04, MP 04, MPOS, ITPOS, TTP06,
[1P07, ITP10, ITP11

1. laiiTe XapaKTepUCTUKY PEaKI[MU CUHTE3a OKCHa cephl VI

2.B 4éM nposBIIsAI0TCS 0COOEHHOCTH PEAKIM 3aMELIEHUS] Y OPraHUYeCKUX BEIIeCTB?

3. laiiTe XapakTepUCTHKY PEAKLIMU METaHa C XJIOPOM IO BCEM IpHU3HAKaM KiacCU(UKAIUH.

4.PaccuuTaiite TeroBoi 3gpdext peakuu okuciaeHus 70 Kr azota B okcun azora II.

5. PaccraBpTe KOAQPUIMEHTH! B ypaBHEHHUIX PEAKLUH, YKa)KUTE TUI PEaKLIUU:

a) FeCl, + Cl; — FeCls ;6) Al(OH)3 — Al,03 + H20; B) FeCls + NaOH — NaCl + Fe(OH)3

6.IIpu coennnennn 18r amromunus ¢ kuciopoaoM Beiaensercs 547 k/lx temnorel. CocTaBbTe
TEPMOXUMHUYECKOE YpaBHEHUE pEaKlIun

Tema 2.2. JneKTpoOIUTHYECKAS TUCCONMALMSA U HOHHBII 00MeH

1.Kakue BemecTBa OTHOCATCA K JIEKTPOJINTAM, a KAKUE K HEDJIEKTPOIUTAM?

2.3anonHuTE TaOIUILY

pH 2 12 7 8 5 13 4

[H"]

[OH']

Twun cpeapl

3.CocraBbTe MOJNEKYJSIpHbIE U HOHHBIE YpaBHEHUS peakuuil Mmexx 1y BeulectBamu: a) KOH u
MgCl;
6) K2COszu HNO3
4.HanuuuTe MoJHbIE U COKPAIEHHbIE HOHHBIE YPaBHEHHUS BO3MOYKHBIX PEAKIIUI MEXKIY
MOTIAPHO CIIMBAaeMbIMU PACTBOPAMU COJI€H: HUTpAT cepedpa, KapOoHAT HATPHs, XJIOPU] KaJIbLIUS,
docdar kanus
Pa3nen 3. CTpoeHne 1 CBOICTBA HEOPraHUYECKHUX BElIECTB



Tema 3.1. Knaccudukanus, HOMEHKJIATYPa U CTPOeHHEe HEOPTAaHMYECKUX BelllecTB
[Tposepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP09, ITPOS, TTP09

1.HazoBuTe 001111e Ki1acchl HEOPraHMYECKHUX BEIIEeCTB

2.3anumuTe CTPYKTYPHYIO (DOPMYITY CEpHOM KHCIOTHI

3.Kakue BbI 3HaeTe BelecTBa ¢ ABOMCTBEHHOU GyHKIMen?. [IpuBeauTe mpuMepsl TaKuX
BEILECTB U MOATBEPIUTE TAKYIO IBOMCTBEHHOCTh CBOMCTB YPAaBHEHUSIMU COOTBETCTBYIOIINX
peakiuit

4.Bp10epuTe OKCUIBI U3 CIICYIONINX BEILIECTB

HzSO4 503 Fe203 COz HzSiOa CaC03 Cao CcO

SiO, NaOH Al(OH);3 Mn,O7 FeO SO, N20s NaO
5. OTtHecuTe IIpupoay OKCUJI0B. OTBETHI 3aIIUIINTE B Ta6m/1uy

Na,O SO, K20 CuO CrOs Mn;0; SiO, N»Os

Cao SO3 P20s FeO MnO Al,Os BeO Fe,0s

OCHOBHbIe KUCNOTHbIE aM(I)OTeprIe

6.Hekoropast kucimora comepskur Bogopon (2,2%), wox (55,7%) u kucioopon (42,1%).
Ornpenenurte mpocTeninyto GopMyny 3TOM KUCIOTHI.

7. Beimmcars U3 CIKCKa BEIIECTB OKCHJIBI, OCHOBAHMSI, KUCIIOTHI , COJIU M Ha3BaTh ux: H2oSO4 ,
Cu(OH)2,K3P0QOg4, Ca0,

8. CocraButh hopmyibl coequnHenuii: a) okcuaa yriaepona( 1) ,6) rumpokcuma meau (I1), B)
XJIOPOBOAOPOJHON KHUCIIOTHI, T') CyNib(haTa HATpUs

Tema 3.2. ®U3NKO-XUMHYECKHE CBOHCTBA HEOPraHnvIE€CKMUX BCUICCTB

[TpoBepsiemsbie pe3ynbTaThl 00yueHus- JIP04, JIP0O§, MP03, MP06, MP07, ITP03, ITP04, ITP06,
ITP09

1. HanucaTh ypaBHEHHs] XUMUYECKHX PEaKLuii, a K OyKBaM I' ¥ ]| COCTaBUTh HOHHbIE (DOPMBI:

a) H.SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO r) CaCOs + HCI 1) AICI3 + AgNOs e)
Ba(OH)2 + SiO>

2. OcywectBuTb nepexonbl:
Kanua — cynbdaTt Kanusa

3. 3apauva: Ckonbko Kr HaTpua noTtpebyetca Ona  peakuum
B3aumMogencteua ¢ 16 kr cepbl, cogepxauwen 25% npumecen, ecnm cxema
peakuun: Na + S — NazS

4. CKONbKO Kr HaTpus noTtpebyetca pnna peakumm B3auMOOENCTBUA C
16 kr cepbl, cogepxawen 25% npumecen, ecnm cxema peakuun: Na + S —
Na.S

Kanum — oKcup Kanuma — rmapokcua

Tema 3.3. UnenTudukanus HEOpraHu4ecKMx BeliecTs
[TpoBepsiembie pe3ynbTaThl 00ydenus- JIP03, JIPO7, MPO1, MPO03, ITP0OS, ITP08, TTP09

1. Hanucath XuMHYeCKHE (I)OpMyJ'IBI BCIICCTB, HAXOAAINXCA B TPEX KOHGaX, CCJIN:



A. pacTBOp W3 TEpBOM KOJOBI OKpamIMBaeT IjIaMsi B JKENThIM, a W3 BTOPOM — B
(buONETOBBIN IIBET;
B. npu HarpeBanuu o6pasia u3 Tpetheit kosiobl ¢ NaOH mosBuiics 3anax aMmMmuaka;

O

npu npuwinBaHuu pactBopa AgNO3 Bo Bcex 00pa3iiax BbIIIAIN OCAJKH OEJIOoro IBETa,

npuyeM B 00pasiie U3 TpeThei KOIObl 0CaI0K PACTBOPUIICS TPH 100aBICHUN BOJIBL;

D. mob6aenenune pactBopa BaCl, cnocoOCTBOBajO BHINMAJACHUIO OEJIBIX OCAJAKOB B
o0pasiax U3 BTOPOi M TpeThel KoJo;

E. npummBanue pactBopa HC1 mnpuBeno k OypHOMY BBIJIEICHUIO raza B oOpasie u3

BTOPOH KOJIOBI, PHYEM 3TOT T'a3 BbI3Bal momyTtHeHue pacrsopa Ca(OH)z.

OTBET TOATBEPAWTH YPAaBHEHHSAMH COOTBETCTBYIOIIMX pPEAKIU B MOJEKYISAPHOH U
MOJIEKYJISIPHO-UOHHOM (hopme.

2. OnpenenuTh, B KAKOW KIMEHHO KOJIOE CONEPKHUTCS KAXKI0€ U3 YKa3aHHBIX BEIECTB.

B detbipex konbax 0e3 3TUKETOK COJEpP>KATCS PAaCTBOPHI CIEAYIOIIMX BEIIECTB: COJITHOMN
KUCJIOTHI, XJopuaa Oapusi, cynbgata kamus, hocdara xanus. Vcrnons3ys TOMOIHUTEIBHO PACcTBOP
AgNOs3, onpenenuth, B Kakoii UMEHHO KOJIOE COAEPKUTCS KaKI0€ U3 yKa3zaHHBIX BemiecTB. OTBeT
HOJTBEPANTH YPABHEHUSMH PEAKIMil B MOJICKYISIPHOM U MOJIEKYJISIPHO-UOHHOH (hopme.

3. OnpenenuTth COCTaB COAEPKUMOTO BTOPO U TPETheil MPOoOHPOK

B nsaTe mpoOupok, coaepxkammx pacTBopsl xjaopuaos kKamus, menu (II), Gapus, amoMuHAS 1
xenesa (I11), nob6asunu pactBop NaOH. Yka3aTe, B KakiX UMEHHO MPOOUPKaX HaXOIUIUCH TaHHBIC
COJIM, €CJIM B TIEPBOIM MpPOOMpPKE BHIMaJ 0CaZoK Oenoro 1sera, B 4YeTBEPTOM — roydoro Isera, B
nsAToM — Oyporo 1BeTa, a BO BTOPOU M TpeTheil ocajaka He oOpaszoBanochk. [Ipu momolinu kakoro
peareHTa MOXKHO ONpEIENIUTh COCTaB COAEPKUMOTO BTOpPOM M TpeThel mpodmpok? OtBer
MOJATBEPAUTH YPABHEHUSMU COOTBETCTBYIOIIMX PEaKUUN B MOJEKYISAPHOU U MOJIEKYISIPHOUOHHOM
dopme.

4. Yka3aTbh, B KaKOii UMEHHO TPOOHPKE HAXOAUTCS KaXKasi COIlb

B mate mpoOupok, coieprkamux pacTBOpbl cynbdaTtoB HaTpus, Mapranua (II), meau (II),
amomunuss U xpoma (III), noGaBumu pactBop NaOH. Vkaszarb, B kakoil MMEHHO HpoOHpKe
HaXOJUTCs KaX/asi CoJib, €CIIM B YETBEPTOM MPOOUPKE BhINAI 0CaZ0K rojyooro 1Bera, B TpeTheil —
CHHEBATO-CEPOro IBETa, B MEPBOM M MATON MpOOMpKax — Oeroro IBera, MPpUYeM OCalOK B MATON
npoOupke pacTBopuics npu jgoOaBieHuu u30biTka NaOH, a Bo BTOpoil mpoOupke ocajka He
oOpazoBaiock. OTBET MOATBEPANTH YPABHEHUSIMH COOTBETCTBYIOIINX PEAKIIMK B MOJIEKYIISIPHON U
MOJIEKYJISIPHO-UOHHOH (popme.

Pa3nea 4. CTpoeHne ¥ CBOMCTBA OPraHU4eCKHUX BelIeCTB

Temad.1. Knaccuduxaius, CTpoeHHE U HOMEHKIIATypa OPTaHUYECKUX BEIIECTB
[TpoBepsiemsbie pe3ynbTaThl 00yuenusi- JIP07, MP03, MP06, MP13, MP14, TTP02, ITP03, TTP04,
[TP11, TTP12

1.Kakue BeniecTBa Ha3bIBAlOTCS OPraHUYECKUMU?

2.Ha KOHKpETHBIX MpUMepax MOSICHUTE, YTO TAKOE U30MEpHsI?

3.YUeM oTanyaeTcs CTpyKTypHas H30MEpPHUs OT IPOCTPAHCTBEHHON?

4.Yto nogpasymeBan A. M. byTiepoB 1o XMUMHYECKUM CTPOEHUEM BeliecTBa?

5.Ha3zoBute kucinopoocoaepxamiye GyHKInoHaIbHbIe Tpynnsl. [IpuBenuTe npuMepsl
COEIMHEHUH, COAEpKAILNX ITU IPYTIIHI.

6.[IpuBeauTe mpuMep a30TCOJEpKAIIero aluKInYeckoro coenuHeHus. Hamummre ero
CTPYKTYPHYIO (GOpMYITY.

7.Hanumute CcTpyKTypHBIE (DOPMYIJIBI COCAMHEHM, Ha3BaHUs KOTOPBIX: a) MpoOmeH; O)
NEHTUH-1; B)2-METHINEHTAaH; I') MPOMaHalb; ) IEHTHH-2; €) MPOIaHoBask KUCIOTa

Tema 4.2. CpoiicTBa OpraHMYECKUX COSTUHEHUH



[Tposepsiembie pe3ynbTaThl 00ydeHus- JIP0OS, MP02, MP03, MP15, ITPO1, ITP06, TTP10, ITP11,
[1P12

1.Pacumudpyiite crnemyroiyro nenouky npepaimennii. HazoBure coequnenus A, b, B: atan
+ Cl,—A + Na—b+ Br,.—B

2.Kakue coenuHeHUs MOTYT OBITh MOJY4€Hbl KaTaUTUUYECKHUM OKHUCICHHEM  MeTaHa B
pa3NMyHBIX ycioBusax?. Hanmuiure ypaBHEHHUS] COOTBETCTBYIOIINX PEaKLIU

3.IIpeanoxure ciocob nmomyyeHus2-xyuoprnponana u3 1-xiaopnponana. Hanumure ypaBHeHUS
COOTBETCTBYIOLIUX PEAKIIUH.

4 Tlpemnioxkure cnoco0 OYUCTKM 3TaHa OT MpuMecei »TuieHa. Hamummre ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIIUH.

5.1Ipemnoxure crnocoObl MOMyYeHUs alleTUIeHa U3 HeopraHnyeckux BemlecTB. Hamumure
YpaBHEHUSI COOTBETCTBYIOUIUX PEAKIIHI.

6.[Ipu B3ammopeiicTBuu OyragueHa-1,3 ¢ OpoOMOM BO3MOXHO O0Opa3oOBaHHE pPa3HBIX
COCIMHEHMI,

YTO 3TO 32 COSAMHEHUS?

7.Kakue apomaruueckue yriieBoJOpOibl MOTYT 00pa30BaThCs MPU ACTUIPOLUUKIN3ANNN H-
oktana? Yro 310 3a coequHeHus?

8.CocraBbTe ypaBHEHUS pPEaKIIUU TOTYyISHHUS METUII(OpMHUaTa —CIOKHOTO 3(PHpa METaHOIA
Y MYPaBbUHOM KHCIIOTHI. B KakuX yCIOBHSIX CIEIyeT MPOBOAUTH 3Ty PEAKIUIO?

Tema 4.3. UnenTupukanus opraHUYecKUX BelIeCTB, UX 3HAYEHHE U NMPUMEHEHHEe B
OBITOBOM ¥ MPOU3BOJACTBEHHOI /1eITEJILHOCTH YeJI0BeKA.
[IpoBepsiembie pe3ynbTaThl 00ydeHus- JIP03, MPO1, MP03, MP0S, MP13, MP14, TTP0O1, TTP07,
I1P09, ITP11, ITP12

1.B HamieM pacnopsDKeHHM HMMEETCsl Ta3oBas Tropeika W HaOop peakTHBOB:l) BOIHBIN
pactBop NaOH; 2) paz6aBnennas H2SO4;3) Bogusiii pactBop NaxCOs3 ;4) BomubIid pactBop KMnO4
5)opomuasi Boma;  6) BoaHblil pactBop CuSQOj4 ;7)aMMuadHBIi pacTBOp OKcHIa cepedpa; 8)Bosa.

B nByx nmpoOupkax cozepikarcs CieIyronIiue BenecTBa:

1 BapuanT: a) OeH30lHas KUCIIOTA; 0) aHUJIHH

2 BapHaHT: a) III0K03a; 0)caxaposa;

3 BapuaHT: a) TII0K03a; 0) TIIHUIEPUH.

4 BapuaHT: a) YKCyCHasi KUCJIOTa; 0)3TUIIOBBINA CIIUPT.

5 BapuaHT: a) popManuH; 6) STUIOBBINA CIUPT
C moMompl0 MUHUMAIIBHOTO —~ YHMCJIa peareHTOB (yKa3aHHBIX B Hadaue pabOThl) ONpEAeTuTe
COJIepKUMOE KaXKA0H U3 npoOupok. HanmummTe ypaBHEHHsI COOTBETCTBYIOIINX PEAKIIHHA.

Paznen. 5. KuHernyeckne M TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHMA
XMMHYECKHX PeaKIuii.

Tema 5.1. CkopocTh XMMUYECKHX peakluil. XUMHUECKOE paBHOBECHUE.

[Tposepsiembie pe3ynbTaThl 00ydenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07,
MP15, TTPOS, ITP09

1. Kakyro BeTMUMHY Ha3bIBAIOT TEMIEPATypHBIM KOdhUIIHEeHTOM?

2. Kakue BemecTBa Ha3bIBAIOTCS KaTann3aToOpaMu?

3. Kak Ha3pIBatoTCsl OMOIOTHUECKUE KaTaTU3aTOphl?

4. BO CKONMbKO pa3 W3MEHUTCHA CKOpoCTb peakummn 2A + B—AB, eciou
KOHIICHTPAIIMIO BelllecTBa A yBEJIIMUUTH B 2 pa3a, a KOHIIEHTpAIMIO BellecTBa B yMeHbIIUTD B 2
paza?

5.ITouemy ckOpOnOPTSILIHECS TPOAYKTHI XPAHAT B XOJIOAUIbHUKE?

6. [loueMy Ha MYKOMOJIbHBIX 3aBOJ[aX WHOT]Ia TPOUCXOMIST B3PHIBHI?



7.TloueMy >xunKuii OCH3WH W ITAHOJ TOPSAT CIOKOWHO, a Maphl ATHUX BEIIECTB B CMECH C
BO3JyXOM B3pBIBAIOTCS?

8. Kakue peakiun Ha3pIBalOTCsE HEOOPATUMbBIMU?

9. Yro Ha3bIBaeTCS XUMUYECKUM paBHOBECHEM?

10. B kakyio CTOpPOHY CMECTHTCS XMMMUYECKOE€ paBHOBecue cucrtembl AB«— A+B, ecin
TIOBBICHTH TeMrepaTypy Ha 30°C? TemmeparypHble K03GGHUIHEHTH IPAMOil 1 0OpaTHOH peakImii
COOTBETCTBEHHO paBHbI 2 U 3.

11. B kaKoM HampaBJICHUH CMECTUTCS XUMHUYECKOe paBHOBecHe cucteMbl 2CO + 2Ho«CH4+

CO2, ecnu KOHIEHTpAIMU BCEX BEIIECTB YMEHBIIUTH B 2 paza?

Pa3nen 6. PacTtBopbl

Tema 6.1. [lonsiTHe 0 pacTBOpax
[TpoBepsiembie pe3ynabTaThl 00yueHus- JIPO1, JIP02, JIP0O3, JIPOS, JIP06, MP03, MP04, MP14,
[1P07, ITP10, ITP11

1.Kako#i pacTBOp Ha3bIBaCTCS HACBHIIICHHBIM, HCHACBIIIICHHBIM?

2.YT0 Ha3bIBAaETCS pAaCTBOPUMOCTHIO BellecTBa?

3.YUTo Ha3BIBAECTCSI MACCOBOM JI0JIeH PAaCTBOPEHHOTO BEIECTBA?

4. Kakas mocne10BaTeIbHOCTh MPUTOTOBIEHUS pacTBopa’?

Pa3znen 7. Xumus B ObITY ¥ IPOU3BOJACTBEHHOM 1eITeILHOCTH YeJI0BEKa
Tema 7.1. Xumus B ObITY ¥ IPOU3BOICTBEHHOM JIEATEIBHOCTH YEIOBEKa
[TpoBepsiembie pe3yabTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP0S, MPOS, MP17, MP18,
I1P02, TTPO6, ITPO9, TTP11, ITP12
1. lokaxuTte, 4TO 0€3 XUMUU HEMBICIIIM COBPEMEHHBIN OBIT YEJIOBEKA.
2.Kakyto posnb urparot ButamuHbl? Ka ux npumenars? Kak coxpaHaTb BATAMUHBI B TALIE?
3. Uro takoe CMC? Kakue nmpeumyliecTBa U HEIOCTATKH MMEIOT OHM IO CPaBHEHMIO C
MbLIaMu?
4. Kakue 4uCTSIINEe U MOIOIIUE CPEJCTBAa BBl MCHOJIb3yeTe B ObITY? KakoBbI OCHOBBI HX
HaunOosee 6€30MacHOro NpUMEHEHU?
5.Pacckaxxute 0 OBITOBBIX MECTUIMAAX, KOTOPHIE BbI NMPUMEHSETE /I0Ma, HAa Jade W Ha
npuycaaeOHoM ydacTke. KakoBbl mpaBuiia X 6€30MacHOTO MpUMEHEeHuUs?
6. Xumus 1 KpacoTa (pojib XUMHH B KOCMETHKE).

5.2 Temsl pedpepaToB
1. Tumnel XUMHUYECKOHN CBSA3U
3HavYeHHe PAaCTBOPOB B KU3HU U TEXHUKE
. YcTpaHeHHE )KeCTKOCTH BObI HA TPOMBITIUICHHBIX MPEATPUATHIX
. Ucnonp3oBanue MUHEPAIbHBIX KUCIOT HA MPEANPUITUIX PA3TUIHOTO TIPOQHIIS
IToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE
BroTexXHOIOrUs ¥ reHHask UHKEHEPUS — TEXHOJIOTHHU
. CoBpeMeHHbIE METOIbI 00e33apakMBaHUS BOJIbI
. 3a1uTa 030HOBOTO 3KPAaH OT XUMHUYECKOTO 3arpsi3HEHUs

0N UIA WN

5.3 IlpuMepsbI TECTOBBIX 3aJaHUI

BxoaHoii KOHTPOJIb.

IIpumeuanue. [IpenonaBarens onpeaenseT KOJIMUECTBO BOIIPOCOB U3 MPEJIOKEHHBIX.
Bapuanrt nepsblii

1.OnekTpoHHast (opMyJia BHEIIHETO SJHEPIrEeTUIECKOT0 YPOBHS aTOMa KPEMHUS
1)3s23p%  2)3s?3p*  3)4s?4p?;  4)4s?4p’,
2. Xumuyeckas cBs3b B MoJiekyne NHa:
1)voHHast; 2)KOBaJICHTHAS TOJISIpHAs; 3 )MeTa/UTHYecKas;4)KOBaJICHTHAsT HETIOJISIpHAL.



3.Haubouee sspko BbIpa)k€HHbIE HEMETAIUIMUECKUE CBOMCTBA MPOSBIISET:
1)Si;  2)C; 3)Sn; 4)Ge.
4.Oxcunbl pocdopa (V) ¥ HUHKA SBISIOTCS COOTBETCTBEHHO:
1) KUCIIOTHBIM ¥ OCHOBHBIM; 2)OCHOBHBIM M KMCJIOTHBIM; 3)KHCIOTHBIM M aM(OTEPHBIM;
4)OCHOBHBIM U OCHOBHBIM.
5.K peakuusM 3amMelieHst OTHOCUTCS peaKIys:
1)2Na + O2 = 2Na202; 2)CaCOs3 = CaO + CO21; 3)NaOH + HCI = NaCl + H:20; 4)Zn +
H2SO4 = ZnSO4 + H21
6. BemmecTBa, KOTOpBIE NPU AUCCOLUALIMM 00pa3yIOT B KAYECTBE AaHHOHOB TOJIBKO I'MJIPOKCH/I-HOHBI,
SBJISIFOTCS:
1)kucnoramu; 2)CpeIHUMH COISIMU; 3)iienoyamMu; 4)KUCIBIMU COJISIMU.
7.Cymma ko3¢ uimeHToB nepes GopMysiaMu HEIEKTPOIUTOB B YPABHEHUU PEAKIMU
Fe + 2HCI(p-p) =FeCl: + H2t paBHa: 1)2; 2)3; 3)4; 4)5.
8.CymMbI Beex K03(D(PUIMEHTOB B IIOJIHOM U COKPAIIEHHOM MOHHBIX YPABHEHUSAX PEAKLUU MEXITY
pacTBOpamH cyib(haTa HaTpUs U XJIOpUAa OapHsl paBHBI:
D11u3; 2)11ub;, 3)9u3;, 4)9ub.
9. CokpalieHHOe HOHHOE ypaBHeHue peakuuu Mgt + 20H™ =Mg(OH)2|
COOTBETCTBYET B3aUMOAENCTBUIO:
1)pacTBOpa COMM MarHus co IEI0YbIO;
2)HepacTBOPUMOM COJIM MarHus CO ILEJI0YbIO;
3)pacTBOpa COJIM MarHusi ¢ HEPACTBOPUMBIM OCHOBAHUEM;
4)HepacTBOPUMOM COJIM MarHus ¢ HEPaCTBOPUMBIM OCHOBAHHUEM.
10. Peakiiust HOHHOTO 0OMEHa UAET 0 KOHIIA B PE3yJIbTaTe BbIJCIICHNUS I'a3a IPH B3aUMOACHCTBUU:
1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NOs3)2; 3)Ca(HCOs3)2 ¢ HCI; 4)Na2COs ¢ CaCl..
11. B cxeme npeBpaleHui
1 2 3 4
N2——NH3z—— NH4Cl—— NH3——N>
HOBBIIIIEHHAS TEMIIepaTypa He0OXoauMa JJisl MPOBEJCHUS PEAKIIMIA:
11,23; 2)1,34; 3)1,24; 4)234
12. Kap6GoHat - HOHBI MOXKHO OOHAPYKUTh BOJAHBIM PACTBOPOM:
1)xnopoBomopona;  2)XJOpHJa HATpUs;,  3)rMJIpOKCUAA HaTpusi;  4)cynbdaTa aMMOHMS.
13. C HauMeHblIeH CKOPOCTHIO IPU KOMHATHON TeMIIepaType MPOTEKAET PeaKlus
1)Fe u O2; 2)CaCOsz u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSO4(p-p) u NaOH(p-
p)-
14. XumMunyeckoe paBHOBECHE B CUCTEME
FeO(t) +H2(r)«>Fe(T) + H2O(r) — Q cMecuTbesi B CTOPOHY MPOYKTA PEAKIIUU MPH:
1)OBBIIIEHUH JTaBJIE€HUS; 2)OBBILICHUN TEMIIEPATYPHl; 3)IOHUKEHUU J1aBICHHUS;
4)1cnoabp30BaHUU KaTaIM3aTopa.
15. CynbaT Kanbusi OTHOCUTBCA K KJIaccy:
1)okcuaoB;  2)ocHoBaHM;  3)coneii;  4)KUCIOT.
16. Kak m3mensiercst paauyc aroma B psiny Li — Na —K?
1)He u3MeHsieTcs; 2)cHavaljla yBEJIUYUBAETCS, IOTOM YMEHbINAETCS; 3)yMEHbILIAeTCs;
4)yBenuuuBaeTcsl.
17. Kakoii U3 METaJJIOB HE pearupyeT ¢ BOJAHBIM pacTBopoM cyibhara meau (11):
1)xenme3o0;  2)cepebpo;  3)osoBo;  4)HATpHil.
18. ITpu B3auMOJIeHiCTBUM C HEMETAJUIAMU METAJIJIbI MPOSIBIISIIOT CBOWCTBA!
l)okucauTenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENbHbBIE; 4)OCHOBHBIE.
19. ®opmyra BemiecTBa, 0003HAUEHHOTO «X» B CXeMe MPEeBpPaIleHHH:
P — X —H3POq,
1)PH3;  2)CasP2;  3)P20s;  4)PCls.
20. docat KaIbIUsA MOXKHO MOJTYYUTh peakliieil HOHHOTO 0OMeHa MPpH B3auMOICHCTBUU:
1)kanpums ¢ pochopHOM KHCTOTON; 2)oKcuaa Kambius ¢ okcunom docdopa(V);



3)cynbdata kanbiusa ¢ GochopHOU KHCIOTOH; 4)docdaTa HATPUS C XJIIOPUIOM KaJIbITUSI.
21. CplpbeM JiIs1 TOTYYEHHSI KUCIOPOAa B TPOMBIIIJIEHHOCTH CITY>KUT:

1)6eptoneroBa conb KCIO3;  2)nmepmanranar kamus KMnOs,  3)Bo3myx; 4)nepoxcun
Bosioposia H20Oo.
22. Onpeiennute MacCOBYIO J0JIHO0 XKene3a B okcue sxenesa(lll):

1)20%; 2)25%; 3)30%; 4)35%.
23. Cepy maccoii 1,6r coxriu B kuciopose. Onpenenure o0beM okcuaa cepsi(1V), uamepeHHbIi
IIPU HOPMAJIbHBIX YCIOBUSX, KOTOPBIH 00pa30BaJiCcs IPU ITOM:

11,2m;  2)1,12m;  3)112m; 4)0,1121.
24. OnpenenuTe MacCcoOBYIO JIONIO caxapa B pacTBOpe, MojdydyeHHOM pacTtBopenuem 10r caxapa B
190r Boawi? 1)0,5;  2)0,1;  3)0,05; 4)2.

OT1BeThI
BxoaHoi KOHTPOJIb 10 XUMHH 1 Kypc
Bapuanrt nepsblii

No 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpOCa
OrtBer 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
BOIIpOCa
OrtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHoii kKOHTpoJIb MO XuMuM 1 Kypce
BapuanT BTOpOIi

1.2nexTponHas popmyina atoma 1s22522p°3s23p*. Xumuueckuii cumBon 1 GopMysa BOIOPOIHOTO
COEIMHEHUS 3TOT'0 3JIEMEHTA:

1)C u CHy; 2)Si u SiH4; 3)O u H20;

4)S u HyS.
2. XuMudeckasi CBsI3b B OKCHUJIE JIUTHUS:

1)moHHas; 2)KOBaJeHTHas NOJspHast; 3)MeTauinuecKkas; 4)KoBajeHTHas HEMOJsIpHasl.
3.B ManbIx mepuojax MmepuoaAnvYecKod CUCTEMbl XUMHUECKUX 3JIEMEHTOB C YBEIMYEHHEM 3apsija
A71ep pasnychl aTOMOB:

1) yBeIMUUBAIOTCS; 2)U3MEHSIOTCS IEPUOJUUECKHY;

3)ymenbiarorcs; 4)He U3MEHSIOTCS.
4. ®opMysIbl OCHOBHOT'O U KUCIIOTHOTO OKCH/I0B COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrOs; 3)P20s u CO2; 4)SO3 u CaO.
5.Koappunment nepen GopmyIioif BOCCTaHOBUTEINSI B ypaBHEHUH PEAKLIUU TOPEHUS ATIOMUHUS B
KHCJIOpOJIE:

1)1, 2)2; 3)3; 4)4
6. BemmecTBa, KOTOpbIE MPU AUCCONMALIMUA 00PA3YIOT TOJIBKO KAaTHOHBI METaJIJIa U THAPOKCH/I-UOHBI,
SBJISTFOTCS:

1)kucnoramu;  2)consimu;  3)menodamu;  4)am(pOTEPHBIMU THIPOKCHIAMHU.
7.JJamnouka mpubOopa UIsI WCHBITAHWS BEIIECTB HA AJIEKTPOIPOBOMHOCTH 3arOPUTHCS TIPH
MOTPYKEHUH 3JIEKTPOJIOB B:

1)CONsIHYI0 ~ KHUCIIOTY; 2)xynopua  Kamus  (KpHCT.); 3)okcun  xeneza(lll);
4) IMCTUIITUPOBAHHYIO BOJY.
8. CymMmbI Bcex K09(h(DHUIIMEHTOB B IMIOJTHOM U COKPAIIEHHOM HOHHOM YPaBHEHUSIX PEAKIUH MEXKITY

pacTtBopami cyiib(haTa IMHKA U HUTpaTa Oapusi paBHBI:
1H9ud; 2)10u3; 3)12u4; 4)12u3.



9.CokpallleHHOEe MOHHOe ypaBHeHue peakmuu: Ca’* + SOs4 = CaSOs COOTBETCTBYeT
B3aUMO/ICIICTBHIO B PACTBOpE:
1)CaClz ¢ BaSOQa; 2)CaCl, ¢ Na2SOs; 3)Ca ¢ NaxSO4; 4)CaCOs ¢ H2SOa.
10. Ocaniok oOpa3yercs Ipy B3aUMOIEHCTBUM PacTBOPOB XJopua xkenesa(ll) u:
1)runpoxcuna HaTpus; 2)cynbdara HaTpust; 3)cossiHOM KucinoTsl; 4)autpara meau(1l).
11. ITpu xoMHaTHOM TeMIepaType OyAyT B3aUMOJICHCTBOBATb:
1)N2 u H2; 2)N2 u O2; 3)Zn u H20; 4)Na u H-0.
12. CoctaB coin(NH4)2SOs  MOXHO YCTaHOBHTH, MCIOJIB3Ysl [[BA PACTBOPA, COJCPIKAIIME
nousl: 1)OH u Ba?*; 2)OH u H*; 3)Cl- u Cu®*; 4)CO3* u Ba®*.
13. C HaubombIIel CKOPOCTHIO IPU KOMHATHON TEMIIEpaType MPOTEKAeT PeaKLUs MEXIY:
1)HCI (1%p-p) u AgNOs3 (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 paBHOBecme B cucrteme: COo(r) +C(T) «2CO(r) 173 «k[Ox
cMellaeTcAa B CTOPOHY NpoAykKTa peakuun npu:
1)IIOBBIIIEHUM J1aBJICHUS; 2)IOBBIINIEHUN TEMIEPATypbl;  3)IOHMKEHUH TEMIIEPATYpHI;
4)ucronb30BaHUM KaTalln3aTopa.
15. 'uapokcua KanbLus OTHOCUTBCS K KJaccy:
1)okcuaoB;  2)ocHoBaHM;  3)coneid;  4)KUCIOT.
16. Kak M3MeHsIFOTCsI KUCIOTHBIC CBOMCTBA BBICILIMX OKCHJIOB ClieBa Hampaso B psaay Al-Si-P?
1) He U3MEHSIOTCS; 2)CHavaja yBeJIMUUBAIOTCS, IOTOM YMEHBILIAKOTCS; 3)yMEHbILIAKOTCS;
4)yBenn4HUBaIOTCA.
17. Kakoii 13 MeTa/IOB HE pearupyeT ¢ BOAHBIM pacTBopoM cyibgara meau (l1):
1)xene30;  2)3010T0;  3)oNOBO;  4)HATpHA.
18. ITpu B3auMoIeliCTBUY C METAJUIAMU HEMETAJLJIbl IIPOSIBIISIIOT CBOWCTBA:
1)okucnuTenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.
19. ®opmya BemiecTBa, 0003HAUCHHOTO «X» B CXEME IPEBPaLLEHHH:
+H2  + HCI
FeEO — X —FeCl:
1)Fe203;  2)FeCly;  3)Fe;  4)Fe(OH)e.
20. 'mapokcu nuHKa oOpa3yercs Ipy B3aUMOJIEHCTBUU:
1)okcuaa IMHKA ¢ BOJOW; 2)OKCcHJa IIMHKA C THAPOKCUIOM HaTpHs; 3)XJIOpUaa LIMHKA C
ruapokcuaoM meau(ll); 4)xnopuna nuHKa(p-p) ¢ THAPOKCUIOM HATPUSI(P-P).
21. B IpOMBIINIEHHOCTH CEPHYIO KUCIIOTY MOJIY4atOT MOTJIOLICHUEM:
1)SO3 Bomoit; 2)SO3 pactBopom cephoit kucioThl; 3)SO2 Bomoit;  4)SO2 pacTtBopom
CEpPHOM KUCJIOTBHI.
22. Ompeienute MaccoBYIo f0Jt0 Menu B okcuie meau(Il):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca razoo0pa3HOro Boj0poja, KOTOPbIN BBIAEIUTCS MPU PACcTBOPEHUH 4,5 I' alfOMUHUS B
COJISTHOM KHUCIJIOTE COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r.
24. OnpenenuTe MacCoOBYIO JI0JIIO COJIM B pacTBOPE, MOIY4eHHOM pacTBopeHneM 20r conu B 140r
BOJBI?
1)0,05; 2)0,125; 3)0,25;  4)0,30.
OTtBeTnI
Bxoanoii koHTpoib mo xumuu 1 kype
Bapuanr BTOpoi

Ne 1 2 3 4 5 6 7 8 9 10 11 | 12
BOIIpOCa
Ortser 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
BOIpOCa




Omer | 1 | 2 | 2 ] 4] 2] 1 ]3] 4] 2] 1] 47]2]

5.4. 3ajanusi mMpakTHYECKUX padoT

Pa3nen 1. OcHOBBI cCTPOEHUS BelleCcTBA

IpakTuyeckas padora Nel. «CocraBieHne XUMHUSCKUX (OPMYIT ABYXaTOMHBIX COSTHHCHHUI (OKCHUIOB,
Ccynb(hUI0B, THAPHUIIOB | T.I1.) U APYTHX HEOPTAHUIECKUX COSAMHEHNH OTIENbHBIX KIaCCOB C HCIOIB30BaHUE
XUMUYECKON CHUMBOJIMKM U HAa3BaHUM COEJUHEHUN MO TPUBUAIBLHON HOMEHKJIATYpPE U MEXIyHAPOIHOU
IUPAC».

Hennb: CoBepilicHCTBOBaHUE YMEHHU COCTaBIATH (POPMYJIbl OMHAPHBIX COCIUHEHWM, Ha3bIBaTh WX,
3aKpEIUTh MOHATHSI «CTCIICHb OKUCIICHUS, «OMHAPHBIC COCIMHCHUSDY,

3aganue 1.
Bapmuanr 1 Bapmuanr 2

1. Ompenenwre CTENIEHN OKUCIICHHUS aTOMOB 1. Onpenenute CTENEHU OKUCICHUS aTOMOB
JJIEMEHTOB B COCTUHEHUSIX, (POPMYIIBI KOTOPBIX XUMHYECKUX 3JIEMEHTOB B COSTUHEHHUSX, (POPMYIIBI
SiOy, Nay0, K-S, LiBr. IIpuBeaure Ha3BaHUA koTopbix H,0O, AlCls, N2Os, NasP.
Ka)JIOTO U3 BEIICCTB.
2. Kakas u3 cnenyromux hopMysl COOTBETCTBYET 2. Beibepure hopmyiy okcuaa maprauia (1V):
okcuny azora (II): MnO, Mn;0O7, MnF4, MnO..

NO, N20s, NO2, N2O?

3. Harmmmmte hopMyIibl BEIIECTB: 3. Harummre ¢hopMymibl BEIIECTB: a) OKCHIa MEAH

a) okcuza cepsl (IV) 6) okcuma cepsi (V). (Il); 0) oxcuna natpus.

3aganue 2. CoctaBuTh POpMYITy OMHAPHOTO COCTUHEHUS ATFOMUHHMSI C YIIICPOIOM.
3aganme 3. Hassats Bemectsa: NaCl, MgS, KH.

3ananue 4.Haiinu crenens okuciaenus: xjiopa B coeaunernn Clo0.

BriBoa mo padore.

IIpakTuyeckoe 3anaTueNe2.XapakTepUCTHKA AJIEMEHTA MO €ro MOJIOKEHUIO B MEPUOAMYECKOU
cucreme /.M. MenneneeBa

He.]'lb: XapaKTemeBaTb XUMHUYCCKUE DOJICEMCHTBI B COOTBETCTBHMM C HX IIOJJOKCHHEM B
HepHOI[I/I‘{CCKOﬁ CUCTEMEC XUMHUYCCKUX 3JICMCHTOB Z[I/I MeHneﬂeeBa 110 TUIaHY.

Ili1an xapakTepUCTHKH 3JIeMeHTa

1) Ha3Banue snemenTa;
2)XVUMHYEeCKUN CUMBOJ;
3)IlopsiakoBbIil HOMED;

4) ATomHas Macca;

5)Homep nepuona;

6) Homep rpynmnsl, BUJ IOATPYIIIH;
7)3apsp siipa aToma;

8)Hucno npOoTOHOB U HEUTPOHOB,;
9) O0111e€ YUCITO ITEKTPOHOB;
10)2nexktponHnas popmyna;

11) MeTann und HeMETaI;

12) Beicunii OKCHU/I, €ro XapakTep;
13)BonopoaHoe coequHeHue (eciu €cTh);



14)['mapokcui, ero Ha3BaHUE U XapaKTep;
15)YBennuenue paauyca aroma (B epuojie 1 A-rpyre)

BapuanTl. [laTh XapakTepUCTUKY JIIEMEHTOB C MTOPSIKOBBIMU HOMepamu 13,21
BapwuanT 2. J/IaTh XapaKTepUCTHKY JJIEMEHTOB C MTOPSAKOBBIMU HOMepamu 15,23

BapuanT 3. JIaTh XapaKTEpUCTHKY JIEMEHTOB C MOPSAKOBBIMUA HOMepamu 17, 25

Pa3nen 2. XumMu4ecKue peakuun

IpakTnyeckoe 3aHATHE Ne 3« THIIBI XUMHYECKUX PEAKIIHID».

Hean: KinaccuduuupoBaTh peakuuy HO CIEAYIOIIMM MPU3HAKAM: YUCIY M COCTABY HCXOAHBIX
BEUIECTB M NPOAYKTOB pEAKLUH, HW3MEHEHHIO CTENEHEH OKUCIEHMS XUMUYECKUX D3JIEMEHTOB,
00paTUMOCTH MPOLECCa, YIACTUIO KaTalln3aTopa, TEII0BOMY dPHEKTy

Bapmuanr 1.

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

2) Al + Fe203 —> AI1203 + Fe + Q

3) CaCO3 ->Ca0 + C0O2 - Q

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

Bapuanr2.

1)KCIO3 —>KCIl + 02 - Q;

2) N2+ 02 &NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapmuanr 3.

1) FeCI3 + AgNO3—> AgCl + Fe(NO3)3;

2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2 + 02 —>S03+Q

HpaKTI/I‘IeCKoe zanaTue Ned, «PacyéTsl o YPaBHEHUSIM XMMHUYECKUX PEAaKIUN C UCIIOJIb30BAHUEM
Macchl, 00béMa (HOpMaJTbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIISCTBAY.

Hean: O3HaKOMUTHCS C OCHOBHBIMH 3aKOHAMHU XUMHUH M HAYIUTHCS C X TIOMOIIBIO peIaTh JIEMEHTapHBIE
pacyeTHbIE 3a/1a4UH.

Oo6opynoBaHme: KaIbKYJISATOPHI; IEPUOANYECKAs CUCTEMa XUMIIeCKuX diieMeHToB [[.1. Menneneena,
tabnuna «OCHOBHBIE XUMHYECKHE (POPMYIIBI»;

Bapuanr 1.

1.TTonp3ysiCh 3HAYEHUSIMU aTOMHBIX BECOB AJIEMEHTOB U3 [lepuoandeckoil TabIUIlbl, pacCUUTalTe
MOJISIpHYIO Maccy (r/mMonb) s cnenyrouux BemecTB: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckoibko
MOJIEKYJI COZIEPKUTCA B 1 MOJIe KaXKJIOr0 U3 3TUX BEIEeCTB?

2. CxoJsibko Mouielt kuciopoja conepxkutcs B 128 r kucinopona?

3. Tlpu Tpo30BBIX paspsaax B arMocdepe mpoucxoauT ciemyromas peaknus: N2 + O2 = NO2.
Vpasusiite peakiuio. CKOJIBKO MOJIEH KACTOpOAa MOTPeOyeTCs IS TIOJTHOTO MpeBpamieHus 1 Mo
azota B NO2? Ckoibko 310 Oyner rpammoB kuciiopoaa? Ckonbko rpammoB NO2 oOpa3zyerca?
Bapmuanr 2.

1. B crakan Hamwm 180 r Bogsl. CKOJIBKO MOJICKYJ BOJIBI B ctakaHe? CkoJibko 310 Moseir H207?

2. BeluncnuTe Maccy BelecTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEpBI.

3. B maccaxupckuii camoiieT repex HadayoMm peiica morpy3win 200 kr mpoaykToB (Macca 0e3
ynakoBkn). Kak wu3MeHmnach Macca aBualaiiHepa IIOCJI€ TOro, KaK B TIOJETE MaccaXxupam
MPEJIOKUIN 00€] ¥ BCE MPOIYKThI ObUIH ChEIECHbI?

Bapuant 3.


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

1. Kpacuspiii mopomiok meau (6,4 T) cMemaau ¢ KEIThIM MOPOIIKOM cepbl (3,2 T) WM Harpeiu.
[Monmy4ynnu 4epHBI MOPOIIOK, HE COIEpIKAIIUN KPACHBIX KPYIMHHOK MEIW M JKEJITOTO IOPOIIKA
cepbl. KakoBa macca moJrydeHHOTO YepHOro nopoika? HamuimmTe ypaBHEHHE peakiiun

2. Kakoit 00beM npu HOpMaJIbHBIX YCIOBHSAX (H.y.) 3aHUMAIOT 56 T ra3000pa3Horo azora?

3. Tlpu Tpo30BBIX pa3psgax B arMocdepe MPOUCXOIUT cieayromas peakmus: N2 + 02 = NO2.
VYpaBusiite peakipro. CKOIbKO MOJICH KUCIOpOo1a TOTPeOyeTCsl ISl IIOJIHOTO MpeBpamnieHus 1 Mois
azota B NO2? Ckombko 310 Oyner rpammoB kuciopoaa? Cxosbko rpammoB NO2 obpa3syercs?

IIpakTuyeckoe 3ansiTueNe 5.

Hemn. Ha mnpaktuke yOemuThCsl B CYIIECTBOBAHWU THAPOJU3a; COBEPIICHCTBOBATH YMCHUS
HAOJIOIaTh XMMHUYECKHE SIBIICHUS; OOBSICHATh HAOIIOAaeMbIC SIBICHHS M pPE3YJIbTaThl OIBITOB;
pemarh Ka4eCTBEHHBIC 3a7a4l; COCTABJIATh YPAaBHEHUS XMMHUYECKUX PEaKIMid MOHHOTO OOMEHa ¢
y4acTUEM HEOPTaHUYECKUX BEIECTB.

BonpocsI 1J1s1 1onycka K J1adopaTopHoii padoTe

1. Chopmynupyiite 1enb MIaHUPYyEMOro SKCIIEPUMEHTA;

2. OOBsICHHUTE, KAaKOH MPOIIeCC HA3bIBAIOT THAPOIIM30M, KaKOI OH ObIBaeT?;

3.KakoBa poibs rupomnusa B npupoe?

4. OOBsSCHUTE, Kakue CYIIECTBYIOT CIIOCOOBI
HEOPraHMYECKUX U OPTaHHMYECKUX BEIICCTB;

5. O0OBsACHHTE, KaK COCTABIISACTCS YpaBHEHUE TUIPOIN3A;

6. O0BsicHuTe, yTo Takoe pH? Kak 3aBUCHT qaHHBIN TTOKa3aTeNb OT KUCIOTHOCTH WJIM OCHOBHOCTH
CpeIbl pacTBOpA;

7.O0BsSICHUTE XO/1 BBITIOJHEHHSI SKCIIEPUMEHTA MO PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;

8. TlepeunciuTe OCHOBHBIC AacCIEKThl COOJIOJCHUS TEXHHKH O€30MacHOCTH Ipu pabore C

J0Ka3aTcCjibCTBa CYHICCTBOBAHMA THAPOJIN3a

arpecCUBHBIMU peareHTamMu (TUAPOKCUI HATPUsL).

O6GopynoBanue u nocyaa PeakTuBbl

1. CrexnstHHBIE TPOOUPKHI 1. PactBop NaOH

2. lIratuB 1yt IpoOHPOK 2. Pactop Na2SO4

3. PactBop AICI3

4. Pactop Na2CO3

5. PactBop Cu(OH)2

6. KucioTHO-0CHOBHBINM UHIUKATOP

AJIropuT™ npoBeaeHus onbiTa Ne 1

Bonpocel u 3aganus

3ananue Ne 1. B Tpex nmpoGupkax moj
HOMEpPaMH HaXOoJISITCS PACTBOPBI TPEX COJICH:
XJIOpHUJIa aJIFOMHUHUS, CyJb(ara HaTpus,
kapOoHaTa HaTpus. He nmone3ysce apyrumu
peaKTHBaMU, OTPEEIUTE COCTAB KaXI0H
TIPOOUPKH.

1. /latb 00bsICHEHHE IPOBE/ICHHBIM OIBITAM.
2. CocTaBHUTh YpaBHEHHs peaKLui,
MPOTEKAIOUIHNX B IPOOHUPKE B MOJIEKYIISIPHOM
Y MIOHHOM BHJaX.

AJropuT™M NpoBeeHns onbITa No 2

Bonpocel u 3aganus

3aganue Ne 2. YUto nmpousonaeT, eciau
OXJIAZIUTh PacTBOp KapOoHaTa HATPHUS WK
n00aBUTH K HeMY ruApokcun HaTpus? 1.1.
Hanwuts B mpobupky 1-2 mit pactBopa
kapOonata Hatpus. 1.2. OmycTuTh IpoOUpKyY
B CTaKaH C OYEHb XOJOAHOU BOJIOMN WU
caerom. 1.3. IIpoBepuTs cpemy pacTBopa
TIPH ITIOMOIIH KHCJIOTHO-OCHOBHOTO
nHankaTopa. 1.4. JlobaBuTh K pacTBOpY

1.Kakoil nHAMKATOP JTy4Ille UCIOIb30BaTh
JUTSL OLIPEJIENIEHUs CpeAbI pacTBopa? 2.
CoCTaBUTh COOTBETCTBYIOIINE YPaBHEHUS
XUMHYECKUX PEAKINH, B MOJIEKYIIPHOM U
MOHHOM BHJIaX.




kapOoHaTa HATPUSI TUAPOKCU]] HATPHUSI.

AJITOPUTM NpPOBeaeHHs onbiTa Ne 3

Bonipocsl u 3ananus

3aganue Ne 3. [Ipob6aemusiii onsiT. 1.1. B
OJIHYy MTPOOHPKY C pacCTBOPOM CyibdaTa
meau (II) npunTh pacTBOp ruApOKCHAa
Hatpud. 1.2. Bo BTOpyto mpobupky ¢
pactBopoM cynbsdata meau (11) mpunute
pacTBop kapOoHata Hatpus. 1.3. CpaBHUTH
1BeT 00pa3ylomuxcs 0caakoB. 1.4.
OOpaTuTh BHUMaHHE Ha BBIICJICHHE ra3a B
OJTHOW 13 mpoOupok. 1.5. OnpeaenuTs,
OTKYJla MOJKET BBIIEIAThCA ATOT raz? 1.6.
IIpoBepUTh KaueCTBEHHBIN COCTAB Ta3a
ropsied IyduHkoi. 1.7. OObACHUTD
MIPOUCXOJISIIEE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOIINE YPaBHEHUS
XMMHYECKHUX PEAKIHH, B MOJIEKYISIPHOM U
WOHHOM BHJIaX.

AJITOpUTM NpoBeneHusi onbiTa Ne 4

BOHpOCLI H 3aJaHuA

3amanune Ne 4. [Ipobnemusrit onbiT. 1.1. K
pacTBOpy XI0pUaa aJTtOMUHHUS IIPUIUTH
pacTBOp KapOOHATa HATPHSL.

1. OOBSACHUTH IPOUCXOSIIEE SIBICHUE. 2.
CocTaBUTh COOTBETCTBYIOLINE YPaBHEHUS
XMMHUYECKHX PEaKInii, B MOJIEKYIIIPHOM U

MOHHOM BHaX. 3. OTBETUTH Ha BOMPOCHL.
JJ1s yero B MEAUIIMHCKOMN NPAKTHUKE
HCIIONIB3YIOT PACTBOP MUTHEBOM COBI JISI
MTOJIOCKAHWSI TIPH BOCTIAIUTENBHBIX
3aboneBanusx ropia? Kakosa ponb
ruaponusa B mpupoze? [louemy pactBop
MbLIa IIEHUTCS B BOJE?

BriBOIBI.

1.IIpoananu3upyiTe COOTBETCTBHE MOTYYEHHBIX PE3YJIBTATOB TUTIAM THposin3a. Cuenanrte
COOTBETCTBYIOLIME BBIBOBI.

2.ChopmynupyiTe BEIBOBI O 3aBUCUMOCTH THIIA TUIPOJIN3a U KUCIIOTHOCTH CpPEIbl pacTBOpA.

Pa3nen 3.CTpoeHue u CBOIMCTBA HEOPTAaHMYECKHUX BeIECTB

IIpakTuyeckoe 3ansitue Ne6 Knaccudukaius, HOMEHKIATypa U XUMHYECKUE (HOPMYJIbI
HEOPraHUYECKUX BEILIECTBY»

YueOHas 1eJib: 3aKPENUTh 3HAHUSI, YMEHUSI, HABBIKU 1O KJIaCCU(UKALIUK, HOMEHKIIAType , COCTaBy
HEOPraHUYECKUX BEIECTB.

AKTyanusanus 3HaHUH:

OpOHTAIBHBIN OMPOC.

1.Yto Ttakoe oxcunpl? Kakume ObiBatoT okcuiabl? Ilouemy HeconeoOpasyromue OKCHIBI Tak
Ha3bIBAIOTCA?

2.Yto takoe kucnotel? Kakue kucnotsl Bel 3Haete? Uto Takoe TpEXOCHOBHAs KUCI0Ta?

3.Yto Takoe ocHoBaHuA? Uto Takoe mémoun?

4. Yro Takoe conmu? IIpuBenure npumeps! comien.

5. IIpo6JiemHubIii Bonipoc. [loueMy 1 KMCIIOTHI U OCHOBaHMSI OObETUHSIOTCS B TPYIIITY TUAPOKCUIBI?
Yro y HUX OOIIEro U 4YeM OHU OTIINYAI0TCA?

BrinoJsiHeHue 3a1aHUi 10 BApUAHTAM

Bapuant Ne 1

1. HazoBute coemuuenus. Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaS0O4, KOH, HCI,
HNO3, CaO, KCI.



2. V3 3amanus Ne 1 einumuTe (hOpMysIbl OKCHIOB.

3. CoctaBbTe POpMYITBI BCEX BO3MOXKHBIX OKCHJIOB JIJIs clieAyronux s1emMenToB: Ca, S, O, Mg.

4. CocraBbTe (hOpMYIIBI CISIYIOUIMX coelnHeHui: okeua azota (l), ruppokcun Hatpus, cynbdaT
Oapwst, OKCHJI MarHusi, XJIOPU/I AITFOMUHUSI.

Bapuant Ne 2

1. Hazosute coemunenus: BaCly,, HSiOs, HsPOs BaO, H.SOsz AlCI;, Ba(OH),,
KNO3, CaCOs3, Fe(OH)2, Na2O, P2Os

2. N3 3apanus Ne 1 Bemmummmte GopMyIibl CoJieit.

3. CocraBbTe (hOpMYJIBI BCEX BO3MOYKHBIX OKCHJIOB JUTs ciieaytommux 3aementos: C, Al, N, Fe.

4. CoctaBbTe (OPMYIIBI CICIYIONUX COSTMHEHUI: PTOPOBOJOPOIHAS KHCIOTA, THIPOKCUT Oapus,
HuTpaT meau, okeun xenesa (I1I), okenn kpemuus,

Bapuant Ne 3

1. Hasosure coemunenus: Ba(NOs),, MgO, CO;, NaOH, HNO; 2ZnO, NaCl,
SO3, H2SO4, BaSO4, LIOH, HCI,

2. 3 3apanus Ne 1 BemmummmTe GopMyIIbl KUCTIOT.

3. CocraBbTe (hOpMYJIBI BCEX BO3MOXKHBIX OKCHJIOB /Ts cieayrommux 3iaementos: K, Cl, Mg, Ba.

4. CoctaBbTe (QOPMYJBI CICAYIOIIUX COCIUHCHUN: TUAPOKCH] IIMHKA, OKCH]l aJFOMHUHUSI,
CEPOBOJIOPOHAS] KUCIIOTA, OKCHJ] BOJIOPOJIa, HUTPAT MEIIH.

Bapuanr Ne 4

1. Hazoure coeaunenus: KoO, P03 MgCly, H>SOs | H3POgs :Na,COs, Fe(OH)3ZnO,
H2S04, FeCls, Ca(OH)2, NaNOs

2. N3 3apanus Ne 1 Beimummmte popMysibl OCHOBAHHUH.

3. CocraBbTe (HhOpMYJIBI BCEX BO3MOYKHBIX OKCHJIOB IS CiieAyronux 3mementos: Si, Al, N, Li

4. CocraBbTe (POPMYIIBI CICAYIOIIUX COSAMHEHUI: TUAPOKCH] atoMuHUs, okcup yriepoaa (1V),
KapOOHAT KaJIbILIKs, OKCH HATPHs, XJIOPOBOIOPOIHAS] KHCIOTA

IIpakTnuyeckoe 3anaTHeN?7 «CBONCTBa, COCTaB, IOIy4eHHE U O€30MACHOE MCIIOJIB30BAaHHE
BO)XHEHIINX HEOPraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YETOBEKaY.

IIpakTuyeckas padora Ne8. UnenTudukanns HeopraHmyeckux BeliecTs

Henn: C noMoIIb0 Ka4eCTBEHHBIX pPEeaKIIMi HAa MOHBI pacClO3HATh NMPEAJI0KEHHbIE HEOPTaHUYECKHE
BEIIECTBA.

PeaktuBbl: pactBopbl: xsopupn sxeneza (III), xmopuna amMMoHMs, cynbdaTa HATpHUs, XJIOPHUJ
HaTpUsl, TUAPOKCH]] HATPH, XJIopuaa 6apusi, HUTpaT cepedpa, 10%—Hbli pacTBOp poJaHHuIa Kanus
KSCN

OmnbiT 1: HMcnonb3ys BbIJaHHBIE PEAaKTHUBBI, IPOBEIUTE XapaKTEpHbIE pEaKUUHU HAa HOHBI U
JIOKa)KUTE KaueCTBEHHBIN cocTaB xyopuaa xenesa (I1I).

AJITOPUTM BbINIOJTHEHUS JAHHOTO ONbITA

s BBIMOJHEHHUS] JAHHOTO OIbITa COAEPKMMOE MNPOOUPKU pa3ienuTe Ha JBe HpooObl. [ns
orpenieNieHusi KaTHOHOB kene3a Fe+3 mpuneiite B onny mpobupky pomanun kamus KSCN. Yro
HaOmonaete? s ompenenenus anuoHoB xjopa Cl - mpuneidite B Apyryro mpoOHpPKY HUTpAT
cepebpa AgNO3. Uro nabmogaere? Pe3ynpTaThl onbITa 3aHECUTE B TaOJIUIy. Y PaBHEHUS peakluid
3aMUIINTE B MOJIEKYJISIPHOM, MOJTHON MOHHOM U COKpAaIlleHHOW HOHHOM (opMax.

OnwiT 2. B Tpex mpoHymMepoBaHHbIX npoOupkax (1, 2, 3) maHbl BemiecTBa: XJOPHJ aMMOHUS,
XJopull HaTpus, cyibdar HaTpus. C TOMOIIbIO KaYeCTBEHHBIX peaklUii Ha MOHBI pacro3HaiTe, B
KaKoH 13 MPOOHPOK HAXOAATCS JaHHBIE BEIIECTBA.

AJITOPUTM BBINIOJTHEHHUSI JAHHOI'O ONbITA:

J171s BBITIOJIHEHUSI TAHHOTO OIIBITa COAEPKUMOE KaKJ10M MPOHYMEPOBAHHON MPOOUPKH pa3ieauTh
Ha Tpu mpoObl. s ompeneneHusl XJIOpUAAa aMMOHHUS HEOOXOAMMO IPOBECTH KaueCTBEHHYIO
peakuyio Ha MOH aMMOHHUS - B TpU HPOOBI MPUIUTHh PacTBOP TUAPOKCUAA HATpUs, HArpeTh B


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

miamMeHu crnupToBku. Yrto HaOmomaere? Jlns omnpeneneHus cyiabdaTa HATpUsS HEOOXOIMMO
MIPOBECTH KAYECTBEHHYIO PEaKIMIO Ha Cyiab(paT-UOH - B JIBE€ MPOOBI MPUIUTH PACTBOP XJIOpUIa
Oapus. Uro naGmomaere? s MOATBEP)KICHMSA, YTO B TPEThed MpPOOMpPKE HAXOIAMTCS XJIOPHI
HATpUs, TPOBEIUTE KAUECTBEHHYIO PEAKIINIO HA XJIOPUA-UOH — J00aBbTE PacTBOpP HUTpaTa cepedpa.
Uro nHabmogaere? Pe3ynbrarel ombITa 3aHECHTE B TAaOMUIy. YPaBHEHUS pEaKUil 3aluIINTe B
MOJIEKYJIIPHOM, MOJTHOM MOHHOW W COKPAIICHHOW HOHHOM (hopMax.

BriBoj k padore:

Pa3nen 4. CtpoeHune M CBOICTBA OPraHUYeCKHX BelleCTB

IIpakTnyeckoe 3ansaTue Ne9. IIpakTnueckoe 3aHsaTHe Ne9. «XMMMUECKOE CTpPOEHHE Kak
MOPSAOK COEAMHEHHUS aTOMOB B MOJIEKYyJIe COIVIACHO MX BAJIEHTHOCTU (M30MEpBI, TOMOJIOTH),
HOMEHKJIaTypa OpIaHUYECKUX COEAMHEHUH OTIENIbHBIX KJIACCOB, COCTABJICHUE TOJHBIX H
COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTJEJIbHBIX KJIACCOB.

Hesb: 3aKpenuTh YMEHHS Ha COCTABICHHME NOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpMyl
OpPraHWYECKUX BEILECTB OTAEIIbHBIX KJIACCOB, OHIATHUS U30MEPhL, FTOMOJIOTH, HAa3bIBaTh BEIIECTBA T10
HomenknarypelUPAC.

Bapuant nepsblii. 3 npenioxkeHHOro mepedHs BbIOEpPHUTE JBa BEIIECTBA, KOTOPHIE SBISIOTCA
uzomepamu: 1) 3-metuirekcen-1; 2) rekcen-2; 3) MeTuiukIorekcan; 4) rekcaaues-1,5; 5) rexcan;
6) MeTHI0EH301.

Bapuaunt BTOpoii. U3 npemyioxkeHHOro nepedHsi BEIOEpUTE J1Ba BEIIECTBA, B MOJIEKYJIAX KOTOPBIX
MPUCYTCTBYET JIBOMHAs CBSI3b MEXIY aTOMaMH yriepojaa U Kuciopoza:l) meraHois; 2) yKcycHas
kucioTa; 3) penon; 4) rmiepun; S) aleTox,;

Bapuant Tpermii. U3 npennokeHHOro mepedHs BHIOEPUTE JIBa BEIIECTBA, KOTOPBIE SIBISIOTCA
romojioramu nieHTana: 1) CaHg; 2) CsHio; 3) CaHg; 4) CsH1o; 5) CeHe.

BoiBoa mo pabore.

IpakTnueckoe 3ansaTueNel(0«CBolicTBa OpPraHMYECKUX COCIUHEHUN OTACIbHBIX KJIACCOB,
COCTaBJICHUE YPAaBHEHUN XUMUYECKUX PEAKIUN C YHACTUEM OPraHMYECKHX BEIIECTB HA OCHOBAHUU
HX COCTaBa U CTPOCHUS».

eJsb: 3aKkpenuTh CBOMCTBA OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS.
BapuaHnt mnepBblii. /3 mpeniokeHHOro mnepeyHs BEIIEeCTB BBIOEpPUTE BCe CBOWCTBA, KOTOpPbHIE
XapaKkTepHbI Kak i (eHosa, Tak ¥ UIs YKCYCHOM kucioThl: 1) ObeciiBeunBaeT OPOMHYIO BOAY;
2) BzaummoneiictByeT co mienouamu; 3) B3aumopeiictByer ¢ kanwem; 4) Berymaer B peakiuio
stepudukanmu; 5) OKUCIAETCS TePMAaHTAHATOM KaJHsL.

Bapuant BTOpoii. I3 TpemIoKEHHOro IepeyHs BbIOEPUTE BCe BEIIECTBA, C KAKIBIM U3
KOTOPBIX B3aUMOJICUCTBYeT meHTaH: 1) xmop (cBer); 2) KMnOs (p-p); 3) OpomHas Boja;
4) KOH (p-p); 5) xucmopog (t).

Bapuant Ttpetmii. M3  mpeasioKEHHOTO — MepedyHst  BhIOEpUTE  BCE  BEHIECTBA,  KAKAOE W3
KOTOPBIX B3aUMOJEiiCTByeT ¢  ykcycHod  kmemoroi: 1) NaOH  (p-p); 2) NaxCOs(p-p);
3) CsHs; 4) CH30H; 5) Cu(OH)..

BriBoa mo patore.

IIpakTuyeckoe 3ansitue Nell. «CocraBieHHe CX€M pPEAKUUN(B TOM YHCIE MO MPEATIOKCHHBIM
[EMI0YKaM TPEBPAICHHI), XapaKTepU3YIOIIMX XHMHYECKHE CBOWCTBA OpPraHUYECKUX  COCTMHCHUI
OT/ICNTBHBIX KJIACCOB, COCOOBI MX TOJMYYCHUS H HAa3BAHHE OPTaHUYECKUX COCTMHECHHI MO TPHBUAIBHON HIIH
MeXIyHapoIHOW cucTeMatudeckoit HomeHkiIarype [UPACH.

Henp paGoThl: 3aKpenUTh 3HAHUS O B3aMMOAEWCTBHU KJIACCOB OPTaHMYECKMX BEIIECTB MEXIy COOOW Ha
OCHOBaHUHM XUMHYECKHUX CBOHCTB M CITOCOOAX MOTYIECHHUS.

BapuanT nepsblit
1. OcywectButb npeBpalleHme Beuwects: CH4 — X — Y — C6H5NO2



Onpenenure, Kakue U3 YKa3aHHBIX BELIECTB ABISIOTCA BellecTBaMu X M Y, HA3BaTh UX 110 HOMEHKJIAType
IUPAC: 1) xnop6ensour; 2) 6en3oi; 3) aneruieH; 4) alieToH; 5) rekcaH.
2. OcyIIecTBUTh TPEBPAIICHHUE BEIIECTB:

X Y
C2Hs0OH — C,HsCOOC;Hs — C2HsCOONa.
Onpenenure, KakMe W3 yKa3aHHBIX BCINECTB SBIAIOTCS BemiectBamMu X W Y, Ha3BaTh HX II0
HOMEHKJIaType IUPAC:
1) CoHsCOOH; 2) C2HsOH; 3) NaOH; 4) Na2SOgs; 5) Na
Bapuanr BTopoii
1. OcyIIecTBUTh MPEBPAIICHUS BEIICCTB:

H.SOy, t

CHzZCHz — X - Y — Csz-O-Csz

Onpenenure, KakKue U3 YKa3aHHBIX BEIIECTB SIBISIOTCS BenecTBaMu X U Y, HA3BaTh UX MO HOMEHKJIAType

IUPAC: 1) CH3-CH»-OH,; 2) CHCI-CH:CI, 3) CH3-CHjs; 4) CoHy;
5) CHsCH:Br.

2. OcyI1ecTBUTh MPEBpALLICHUS BEILIECTB:

CH30H

YKCYyCHas KHCIIOTa — X — TITUIAH — Y

Onpenenure, KaKue ¥ yKa3aHHBIX BEIIECTB SBISIOTCSA BemiecTBaMu X W Y, Ha3BaTh MX MO HOMEHKIATYpeE

IUPAC: 1)  xJOpyKCyCHas  KHCIOTa; 2) amerar = HaTpHS; 3)  arerwieH;

4) METUJIOBBIH 3(UP YKCYCHOU KHCIIOTBI; 5) METHIIOBBIH 3()Up aMUHOYKCYCHOM KHCIIOTHI.
BriBoa nmo patore.

IIpakTuyeckoe 3ansitueNel2. «llonydeHue ITUIICHA U U3YYCHUE €TO CBOMCTBY.

Pe3yabTaT 00yuenusi. Y CTaHABINBATH 3aBUCHMOCTh (DU3UKO-XHMHUYECKUX CBOMCTB OPraHUYECKUX BEIICCTB
oT ctpoenus moJekyn. O6mmue komnerenmmu OK 01, OK 02 OK 04

1. Bompocs! 1 1omycKa K MpakTHIecKoi paboTe: a) chopMyIupyiTe 1eilb TNIAaHUPYEMOTO SKCIIEPUMEHTA,;
0) OOBsICHUTE, K KaKOMy KJAacCy OPTaHWYEeCKHX BEIIECTB OTHOCHUTCS OSTWIICH; B) OOBACHUTE, KaKUMHU
XUMHAYECKHUMHU CBOMCTBaMH 00JaJlal0T BENIeCTBAa JAHHOTO Kiacca, KaKhue KadyeCTBEHHBbIC PEaklUH Ul UX
00HapYKEHHS UCTIOJIB3YIOTCS; T) O0BSICHUTE, KAK MOXKHO ITOJIYUHTh BEIIESCTBA JAHHOTO KJIacCa COCIMHEHHIM
B JTA0OPATOPHBIX YCIOBUSX; ) OOBSICHUTE, U3 YETO COCTOUT MPUOOP IS TIOIYICHHUS Ta30B; €) MEePEUUCINTE
OCHOBHBIC aCIHeKTBl COOJIOJICHUS TEXHWKH Oe3omacHocTH mpu pabdore c¢ JIBX (9TunoBblid crupT),
arpecCUBHBIMU peareHTtamMu (KOHIIEHTPUPOBAaHHAs CEpHAs KHCJIOTa), HarpeBaTelbHBIMH MpUOOpaMu
(cimpToBKa).

2. IlpoBenenne onbITOB

Oo6opynoBanue u mocyaa PeakTuBbI
1. CrekmnsiHHBIE IPOOUPKH 1. Konnearpuposanusbiii pactBop HoSO4
2. lItatuB 1y1st IpoOHPOK 2. DTHJIOBBIN CITUPT
3. CnmproBka 3. PactBop KMnO4
4. Cninuku 4. bpomHas BoJa
5. Ilecok

AJITOpUTM NpoBeneHust onbiTa Ne 1 Bomnpocsl u 3aganus

1. IloxyunTh 3TUIIEH eruaparanyeii STuioBoro cnupta, | 1.Yro mpoucxoaut B mpodupke? YUrto
00HAPYXHUTh €T0, U3YIUTh ETO CBOWCTBA. Habmomaete?
1.1. B npoOupky HanuTh 2—3 MJI 3TUIIOBOTO CIIAPTA U 2.K xakoMy THITy XHMUYECKUX PEaKIii
OCTOPOXXHO 100aBUTH 6—9 MJI KOHLIEHTPUPOBAHHOK OTHOCATCS 3T npouecchl? Kak
CEPHOU KHCIIOTHL. 3aT€M BCHITIATH HEMHOTO HAa3BIBAIOTCS?




MPOKAJICHHOTO TIecKa (MECOK MM MEJIKUE KYCOUKH 3.Kak meHsieTcst okpacka pacTBOpOB?
MEM3BI BBOJISIT JUISl TOTO, YTOOBI PEIOTBPATUTh TOMUKK | [Touemy?

YKUJKOCTH MPHU KUIICHUN). 3aKPBITh MPOOUPKY MpoOKoit | 4. KakuM rraMeHeM roput STUIIeH?

C Ta300TBOJHOM TPYOKOIi, 3aKPEIUTh €€ B IIITATUBE U [ouemy?

OCTOPOYKHO HATrPETh COASPKUMOe IPoOHpKH (puc.1) 5.CocTaBUTh YpaBHEHHUS ITPOTEKAIOIITIX
MIPOIIECCOB.

CyH;0H
H,S0,
(komir.) 7

==

Bry (p-p) KMnOy (p-p)
C,H.,OH = C,H, + H,0

Mprbop Ana nonyyeHUs TuneHa

1.2. OcTopoxHO, pABHOMEPHO HATPETH CMECh.

1.3. B npyryro npobupky Hamneiire 2—3 M
pa30aBIeHHOrO pacTBOpa NEpMaHraHara Kauus, 1
MIPOILYCTUTE Yepe3 Hero Ias.

1.4. B TpeTbio NpoOUpKY HAMUTH 2—3 MJ OpOMHOM
BOJIbI, OIYCTHTH FA300TBOIHYIO TPYOKY /10 JHA 3TOU
MPOOHUPKH U TIPOIYCTUTH Yepe3 OPOMHYIO BOIY
BBIIEIIAIOIIHNICS Ia3.

1.5. BeIHYTh ra300TBOIHYIO TPYOKY M3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTHEM KBEPXY, OHKEUb
BBICTISTIONIHIACS Ta3 (puc.2).

C:H;OH (aTHjo-
BBI¥ CIIMIPT)

HzSO4

3. OdpadoTka pe3y1bTATOB ONLITOB

1.Ilpoananu3upoBaTh COOTBETCTBHE IOJYYEHHBIX pE3YyJIbTaTOB CIOCO0aM IOJyUYeHHUs] HeIpeneibHbBIX
YIJICBOJIOPOIOB psifa 3TujieHa (ajikeHoB). CueniaTh COOTBETCTBYHOIIMKA BBIBO. 2.CHOPMYIMPOBATh BBIBOJ O
(hbUBHKO-XMMHUYECKUX CBOUCTBAX dTHIeHA. 3.ChopMynupoBaTh BEIBOJ O criocobax 00HApYKEHUS JTHIICHA.
IIpakTuueckoe 3anatueNeld. «neHTudukanuss OpPraHUYECKUX COEAMHEHUN OTIENIBbHBIX
KJIACCOB»

I.Ie.]]b P a00ThBI: 3aKpCIUTH 3HaHUA 00 I/II[eHTI/I(bI/IKaI_II/II/I HN3YYCHHBIX OpPraHn4YEeCKHX COCZ[HHCHHﬁ,
COBCPUICHCTBOBATH YMCHHUS PCIIATh SKCIICPUMCHTAJIbHBIC 3aJa4u.

[pemnaraemasi paboTa OXBaTHIBAET KUCIOPOJOCOJEPIKANINE COCTUHEHUS: CIIUPTHI, albJIETUbl, KUCIOTHI ,
YTJICBOABI.

1. C nomouipio XapakTepHbIX peakiii paclo3HaiTe, B KAKOH U3 MPOOUPOK HAXOIATCS BOJHBIC PACTBOPHL: a)
3TaHoja; 0)yKCYCHON KHCIIOTHI; B TIIIOKO3bI; I')[JIMLEPHHA



2. C moMoIibio XapaKTepHBIX peakiuii pacliO3HANTE, B KAKOW U3 IPOOUPOK HAXOSTCS BOJHBIC PACTBOPBI:
a)deHosa; 0)riuneprHa; B)hopMabIeruia; I) rIFOKO3bIL.

3. C nomonipro XapakTepHBIX peaKIUil pacrio3HalTe, B KaKOH U3 MPOOUPOK HAXOSITCS BOJAHBIC PACTBOPHI:
a)IIHLEpuH; 0) pacTUTENBHOE MaJo; B) MAIIMHHOE MAacJIo, MOJy4YeHHOEe 13 He(TH;

r')caxapHbIi CHPOIL.

4, Pacmo3HaiiTe ¢ MOMONIBIO OJTHOTO M TOTO K€ PEAKTHBA, B KaKOW M3 MPOOMPOK HAXOISATCS BOIHBIC
pacTBOpHL: a) peHoATa HATpUs, 0)3THIIaTa HATPHSI; B)alleTaTa HATPHS; T) KapOoHaTa HATPHS.

5. Pacmo3HaiiTe ¢ TOMOIIBIO OJJHOTO M TOTO K€ PEaKTHBAa, B KaKOH M3 MPOOMPOK HAaXOAATCS BOAHBIC
pacTBOPHI: a)MbIIa; 0)0eNKa; B)COMBI.

6. iconb3ysi OiHYy M Ty’K€ PpeaxiHio, HO pa3Hble YCIOBHS €€ MPOTeKaHUsl, paclo3HanTe, B KaKol U3 TPEX
NpoOUPOK HAXOTCS paCTBOPHL: a)ruiepuHa; 0)hopmanina; B) Genka.

7. Jloka)xuTe ONBITHBIM ITyTEM, YTO KapTodenb U Oenblil Xj1ed coaepikar Kpaxmall, a Cresioe s0JI0K0O
— [JIIOKO3Y.

Odopmure oTdeT, 3aMOTHUB TAOTHILY:

Yro genanu Yro Habmronaiu BriBozb!

BriBox:

Pa3nen. 5. Kunernueckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUS XUMHYECKUX
peakumi

IIpakTuyeckoe 3ansaTue Nel4 «CKOpOCTh XMMUYECKUX PEAKIIMI U XUMHUECKOE PAaBHOBECUE.
Iesan padoThl. M3yyeHne BIusHUSA pa3aIMuHbIX (AKTOPOB Ha MPOTEKAHHE XMMUYECKUX PEAKLUH,
00OCHOBaHME WM3MEHEHHSI CKOPOCTH TEUYCHHS XHMMHYECKHX pEaKnud, HuX OOpaTUMOCTH.
Ocob6enHoctu xuMuueckoro pasHoBecus. Oomnme komrerennuu OK 01, OK 02

OOopynoBaHMe M peaKTHUBBI: IITaTUB C MPOOUPKAMHU, 3aKUM JIJIsl MPOOUPOK, TOpeEiKa, pacTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pactBopsl iHoma M Kpaxmana, KpUCTAJUIMYECKUN
denondranenH.

ITopsinok BeINOJIHEHHS PA0OTHI

OnpiT 1. BiusHue KOHIEHTpALUU pearupyromirx BeIIecTB Ha XMMUYECKOE paBHOBECHE

B stoM ombiTe nM3ydaerca oOpatumasi peakius Mexay pactBopamu xjopuaa xenesa(lll) FeCl3 u
ponanuga kamuss KCNS. PactBop mnpuoOperaer KpacHYIO OKpacKy BCIEICTBHE 00pa3oBaHUs
ponanmnaa xene3a(lll) Fe(CNS)3. Tlo u3aMeHeHNI0 MHTEHCUBHOCTH OKpPAIIUBAaHUSI pacTBOPa MOXKHO
cienath BbIBOJA 00 m3MeHeHnu KoHleHTpauuu Fe(CNS)3, a, 3HauuT, U O CMELIEHUH PaBHOBECHUS
00paTuMoro mpoiiecca.

1 B nmpobupky BHecuTe no ase-Tpu kamiau pactBopoB FeCI3 m KCNS. OtmersTe nmpoucxossimue
WU3MEHEHMSL.

2 JloBenute O0OBEM MOJYYEHHOTO pacTBOpa NpUOIU3UTENbHO A0 2/3 mnpobupku. JI€rkum
B30aJThIBAaHHEM IIEpeMelIaiiTe pacTBOpP 10 OJHOPOJIHOTO OKpaIIMBaHWs M pa3eliuTe ero Ha
YeThIpe MPOOHPKH.

3 B omny m3 mpobupok mo karumsiMm j106aBeTe pactBop FeCl3, Bo BrOpyro — pactBop KCNS, B
TPETbI0 — HECKOJBbKO MuKpommnarened kpucramummueckoro KCI o mnosiBieHus BHIUMBIX
M3MEHEeHUH. VI3MeHeHe NHTEeHCUBHOCTH OKpAalllMBaHUs PAacTBOPOB JIETKO 3aMETUTh CPaBHEHHEM C
OKpacKoi pacTBopa B 4eTBEPTON MpoOUpKe.

4 Pe3ynbTaThl HAOJIOACHUH 3aHECUTE B TAOIHITY

Ne HobaBnsiemMblii peareHT W3MeHeHne NHTEHCUBHOCTH Hanpasnenue
OKpaIINBaHMs PacTBOPA CMEIIeHHNS] PaBHOBECHS

1 FeCI3

2 KCNS




|3

| KCl | | |

5. 3amummute ypaBHeHue peakuuu Mmexay FeCI3 m KCNS, cocraBbTe BbIpak€HHE KOHCTAHTBI
paBHOBecHsl 3TOI peakuuu. B BpIBOJax OTMEThTE, B KAKOM HalpaBICHUHM CMEIIAETCs] paBHOBECHE
Py YBETUYEHUH KOHLEHTpaluii ucxoiusix BemiectB? IlpomyktoB? [laiite oOBsicHEHHE 3TOMY
ABJICHUIO ¢ Touku 3peHus npuHuumna Jle [llarense. Biuser nu usmeHeHue naBieHusl Ha CMEIIEHUE
paBHOBECHSI B HCCIIEyEMON cucteme?

OnbIT 2. BiusiHue cpelibl Ha CMEIIeHuEe XUMUYECKOT0 PaBHOBECHS

1 B npoGupky nomectute 5-6 kamnens pacrsopa K2Cr207.

2 K aTomy pacTBOpy 0 KaruisiM 100aBIsiTe KOHIIEHTPUPOBAHHBINM PacTBOP IIENOYH U HAOII01alTe
MU3MEHEHUE OKPACKH.
3 Korpa pactBop craHeT kENThIM, 100aBbTE M0 KaIUIsIM KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY U
Ha0JII0/JalTE MOSBIEHUE OPAHIKEBOI OKPACKHU.
OnbIT MOXKHO MOBTOPATH HECKOJIBKO pa3. CrenaiiTe BBIBOJ O BIMSHUM KHCIOTHOCTH CpElbl Ha
YCTOMYMBOCTb XpOMaT- U OUXpOMaT-HOHOB.

OnbiT 3. BiusiHue TemnepaTypbl Ha XMMHUYECKOE paBHOBECHE
[Ipu B3aumozeiicTBUM Hoxa C KpaxmajoM oOpa3yercs CHUHEE BEILIECTBO CJIOXKHOIO COCTaBa
(Momokpaxmai) Hoxa + Kpaxmall < HOoAoKpaxMa

1. B npobupky Hanente 3—4 mMn pacTtBopa Kpaxmana n gotasbrte 2-3
Kanau pacTtBopa noga (0o nosaBsieHNA CUHEN OKpPACKW).

2. Harpeiite mpoOupky U HaOnromaiiTe M3MEHEHUE OKpamIuBaHus pacTBopa. Oxiaante mpoOHpKy
BOJIOHM, OTMETHTE IPOUCXOASIINE U3MEHEHUSI.

3.Cnenaiite BbIBOA O TeruioBoM 3ddekre AH peaknuum oOpa3oBaHus HOmOKpaxmamia. DK30- WM
SHAOTEPMHUECKUM SIBIIsSIETCA 3TOT mpouecc? Jlaiite 0ObsICHEHHE 3TOMY SIBICHUIO C TOYKHU 3PEHUS
npunuuna Jle-Illarense

3ananus

1.Bo cKOJIBKO pa3 yBEIMUUTCS CKOPOCTh PEAKIIMK B3aUMOJEHCTBHS BOOpOIa U Opoma

H2 (r) + Br2 (r) 2HBr (1), ecnu KoHLIEHTpaly UCXOIHBIX BEIIECTB YBEJIUUUTD B 2 paza?
2.Konneatpariuu NO u O2, obpasyrommx NO2, 6butn coorBerctBenHo paBHbl 0,03 u 0,05
MoJb/aM3. UeMy paBHa CKOPOCTh peakiuu?

3.Bo ckoNbKO pa3 yBETMYHUTCS CKOPOCTh PEaKIMH, €CIM TeMmIeparypa moBbicuiack Ha 30°, a
TemreparypHblii ko3 duuneHT pasex 37

Paznen 6. PacTBopsbl
IIpakTuyeckoe 3ansaTue Nel5 «I[IpurotoBneHue pacTBOPOB pa3TUUYHBIX BUIOB KOHIICHTPAIHI)
Hennb: OBnajicHHe HABBIKAMU TPUTOTOBJICHHUSI PACTBOPOB OIPEICIICHHOW KOHIICHTPAIlUU, C
COOJIIOZICHHEM MPaBUJI TEXHUKHU 0€30MaCHOCTH.
OoopynoBanme: Xmopua Hatpust  (NaCl), 60%  koHueHpupoBaHHass  CepHas  KHCJIOTa,
JTUCTHIITMPOBaHHAs BOJIA, BECHI, OIOKCHI, MepHas koiba (100mm).
TeopeTuvyecKkue 0OCHOBbI

PacTBOp — roMoreHHas cucrema, COCTOSIIAs U3 PACTBOPEHHOTO BEIIECTBA H PACTBOPUTEIS.

[Tpu perreHnn 3a1a9 MOJIB3YIOTCS (DOPMYITAMH:

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 pacTBOpeHHOTO BEIIECTBA, T.

m HO — macca Bogpl, T.

WP.B. - maccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

10% pactBop BemectBa coaepxut 10r pactBopenHoro BemectBa U 90r Boasl B 100r
pacTBopa.

Hampumep: Omnpenenure MaccoByO OO0 pPacTBOPeHHOro BemiectBa, ecnu 10 T ero
conepxutcsa B 100 r pactBopa. Kakast Macca BOABI COJIEPKHUTCS B PAaCTBOPE.

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



Haritn: W P.B.; m H.O

Pemenue:

1. WPB.=;WPB.==01

2. mH20 = mp-pa — mp.B.; ma20 =100—-10=90r

Orser: 0,1; 90 .

Iopsiiok BbINOJIHEHHS PAGOTHI:

1.ITpuroroBnenue 2% pacTBOpa COJH.

B3BecbTe B OrOKCe 2r XJIOpUa HATPUS M MEPECHITBTE Yepe3 BOPOHKY B KoyOy Ha 100muit.
3arem B KosIOy 100aBbTe BOABI 10 MeTkH. [lomyueHHsIit pactBop umeeT 2% konueHtpanuio NaCl B
100r pactBopa niu 0,02 maccoByro gomo NaCl B 100r pactBopa.

2. [Mpurorosnenue 100 mur 10% pactBopa cepHON KUCIOTHI.

PactBop roroBsT u3 60% KOHLIEHTPHUPOBAHHOTO PAaCTBOPA CEPHOI KUCIOTHI MJIOTHOCTHIO 1,5
r/mit. J{ns atoro mensypkoii ormepsitoT 11 mut 60% koHIETpUpOBaHHOW CEPHON KUCIOTHI M MEPHBIM
numuHApoM 100-11=99 Mn Boasl. Boay BbUIMBaOT B KOJIOy, a 3aTeM JOOABISIIOT M3 MEH3YpPKH
kucnoty. [lonyuennsiii pactBop conepxkut 0,1 maccoByto gomo H2SOa.

KoHnTpoJbHbIe BONPOCHI

1. Yro Takoe pacTBOpbI?

2.U3 yero ckimagpiBaeTcs Macca pactBopa?

3. Kak onpenensiercs MmaccoBasi 10Jis pACTBOPEHHOT'O BEIIECTBA B pacTBOpeE?

4. Kak npurotoButh10% pactop memnoun NaOH? Kakas macca NaOH u BozbI conepkuTcs
B TaKOM pacTBope?

6. IIpuMepbI O1LIEHOYHBIX CPEACTB /IJIs MPOBeeHHS MPOMEKYTOUHOH aTTecTauun

6.1. KoHTpoJibHBIE padoThI 10 pa3aesiam.
KonTpoasnas padora Nel
Pa3nen 2. Xumuueckne peakiun. « XuMHYeCKHE PeaKIUm».
3ananue 1. Tect ¢ BLIOOPOM 0JHOT0 BEPHOT0 OTBETA
1. O mpocTOM BEHIECTBE, @ HE 0 XMMHYECKOM 3JIEMEHTE KHCIIOPOJIE UAET PEUb B BBIPAKCHUU:
A) BCEM JXUBBIM CYIIECTBAaM JJIsl IbIXaHUsI HEOOXO0UM KUCIOPOJ;
b) xucnopos BXOAUT B COCTAB INIMHBI U TIECKA;
B) xucnopoa BXoAUT B COCTaB BOIbI;
') KuCIOpO BXOAUT B COCTAB OKCHJIOB,;
2. OWIBTPOBAHUEM MOXHO Pa3JICIUTh CMECh, COCTOSIIYIO:
A) U3 BOJIBI U caxapa;
b) u3 GensuHa u BOJIBI,
B) u3 pactTutensHOro Macia u BOJbL;
I') U3 ruHBI 1 BOJIBI
3. dusHvecKoe siBJeHne — 3TO.
A) T'openue cBeun;
b) nouepHenne MeIHOM MIACTUHBI IPU HATPEBAHUU Ha OTHE;
B) 3amep3anue BojbI,
I') nporyxanue siina;
4. CrakaH, TBO3/Ib, TO’KKa, MPOOUPKA OTHOCSITCS K:
A) BeniecTBam;
b) pusnueckum sBraeHUsIM;
B) ¢pusnueckum Tenam;
I') xuMuyecKkuM SIBICHUSAM
5. CJ10:kHO€ BelecTBo — 3TO:
A) Bos0pOS;
b) consnas kucnora;
B) cepa;
I') xucnopop;



6. OTHOCUTENBHAS MOJICKYJISIpHAS Macca HanOOJIbIIAsl y BEIIeCTBa ¢ (hOPMYIIOii:
A) NHzs;
B) N2Os;
B) NO2;
I') NaNQsg;
7. 3anuch 4N2 o3Hauaer:
A) 2 MoJIeKyJIbI a30Ta;
b) 4 monekybl a3ora;
B) 6 atomoB a3ora,;
I') 8 aromoB a3ora;
8. Cepa mposiBisieT HauOOJIBIIYIO BAJICHTHOCTh B COSTMHEHUU C (DOPMYJION:
A) HzS;
b) SO;
B) SOs;
I') NazS;
9. MaccoBas noist kucinopoja B cynbhare Harpust NaxSO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Bogopo koIu4ecTBOM BEIIECTBA S MOJIb (H.y.) 3aHUMAeT 00BEM:
A) 11,2 m
b) 112 m;
B) 89,6 m;
I') 22,4 n,
11. ®opmMyITbl OCHOBHOTO OKCH/IA, KHCIIOTHOTO OKCHUA, KHCIIOTHI, COJIM COOTBETCTBEHHO 3aIHCAHBI
I0]T HOMEPOM:
A) CaO, CO2 ,HCI, NaCl,
b) CuO, SiO2 ,NaNQO3 , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
IBaO, SO3, FeSO4 ,H3POs.
12. PacmpeneneHue 3JEKTPOHOB IO YPOBHSM aToMa BBIpakeHO psaoM uucen 2,8,2. Kakomy
XUMHYECKOMY AJIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemHuto;
B) xucnopony;
I') yrnepony.
13. Kucnopon B 1abopaTopun MO>KHO TIOJTYYHTh:
A) paznokeHrueM NepoKcua BOJOPOIa;
b) paznoxxenunem xjopara Kanus;
B) paznoxxeHreM nepMaHraHara Kajus;
I') Bcemu mepevncIeHHBIMU CIIOCO0aMH
14. Oxcun docopa (V) pearupyer c:
A) Hatpuewm;
b) okcumom cepsi (1V);
B) cepnoit kucnoToi;
I') runpokcuiom HaTpus
3aganue 2. [Ipu ropenun 46,5 r docdopa odpazoBancs okcua dochopa(V). Beraucoure ero
Maccy.
3ananue 3. PacctaBpTe KO (DUIIMEHTHI B yPaBHEHUSAX PEAKINN, YKOKUTE THIT PEaKIINH:
1. FeCl; + Cl2 — FeCls; 2. Al(OH)3 — Al203 + H20; 3. FeCls + NaOH — NaCl +
Fe(OH)3



3ananme 4. Hanummre ypaBHEHUs peakiuid, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
creayromme mnpespamienus. PaccraBbre kodddummentel. FerOs3— Fex (SOs)z—
Fe(OH)z — Fe203

3aganue 5. CocraBbTe IEKTPOHHYIO U rpaduueckyro GopMyity A XUMHYECKOTO 3JIEMEHTa MO/

HOMepoMm 13.

KonTposbHnas padora Ne2
Pa3nen 3. CTpoeHue u CBOIiCTBAa HEOPraHNYeCKUX BelecTB. «CBoiicTBa HEOPraHUYECKHX
BeleCTB»
Bapuantl

1. Brimucatp U3 CHrcKa BEIIECTB OKCUIbI, OCHOBAHUS, KUCIOTHI , COJIM U Ha3BaTh uX: H2SO4
, Cu(OH)2,K3P04, Ca0,

2. CocraButh (popmyisl coeaunenuit: a) okcuaa yriaepoaa( 1) ,0) rumpokcuaa menu, B)
XJIOPOBOAOPOTHON KHUCIIOTHI, T') Cylib(haTa HATpUs

3. Hanucatp ypaBHenus xumuueckux peakuii: a) H2SO4 + Mg; 6) Na2O + HBr; B) SO2 +
Ca0; r)CaCOs3 + HCI; x) AICl3 + AgNO3 .Yka3ars Ha3BaHHS [TPOAYKTOB PEAKIIHH.

4. 3apaua. Kakas macca HaTpus noTpeOyercs Ui peakuu B3auMoAecTBUA ¢ 16 T cephl,
€CIIM B pe3yJbTaTe peakuuu o0pazoBaiics cynbhug HaTpus?

5. Ocy1ecTBUTh MEePeXobl: Kaauil— OKCHJI Kalus— TUAPOKCU Kalus — cylbdat Kaaus
Bapuanr 2

1.Bemucarh U3 CIIMCKa BEIECTB OKCHUIbI, OCHOBAHUS, KUCIIOTHI , cou U Ha3BaTh ux: NaOH
, H3POy4, SO> , CaCO3

2. CocraButh (hopMmynbl coeauHenuii: a) okcuaa asora ( V) ,0) ruapokcuma Kajius, B)
XJIOpUAa HaTpus, T) cynbduaa oapus

3. Hamucares ypaBHeHus xumuueckux peakimii: a) HCl + K; 6) K20 + HBr; B) CaCOz +
H2SO4; r) CO2 + CaO; 1) Ba(OH)2 + SiO2 .Yka3arh Ha3BaHUS IPOIYKTOB PEAKIIHH.

4. Beruncnute 00beM ra3000pa3Horo XJiopa, KOTOPBIA BCTYIUT B PEAKIUIO C HATPUEM, IS
nosyuenus 11,7 r xnopuna HaTpus.

5. OcyuwecTtBuUTb nepexoabl: cepa— okcupg, cepbl (IV) —cepHuctasa

KucnoTta —cCylbMuUT HaATpUS

KonTpoJubHnas padora Ne3
Paznen 4. CrpoeHue M cBoiicTBa opraHuyeckux BemiecTB. «CTpoeHHe W CBOMCTBa
OpPraHHYeCcKHX BellecTB)
1. Tunm XUMHYECKOW CBS3M MEXIYy aTOMaMHU YTJIepoJia B MOJIEKYJie BEIIECTB, (POPMYIIbI KOTOPBIX
CsHs u CH4
A) OpuHapHas v 1BOMHas;
b) JIBoiiHas u oguHapHas;
B) Tpoiinas u nBoiiHas;
I') Tpoiinas u oguHapHasi.
2. O6mas gopmymna CnH2n cooTBeTCTBYET:
A) AnkaHawm;
b) Ankenawm;
B) Ankwuna;
I') Apenawm;
1) Luxnoankanam.
3. MonekysipHasi popMyJia yriIeBO0POIa C OTHOCHTEIIBHOH ITIOTHOCTHIO 110 BOJIOPOIY paBHa 28:
A) C4Hao;
b) C4Hs;
B) CsHs;
I') CsHs;
J1) C3He.



4. Bemecta, popmynsl kotopsix CHz = CH2 1 CH2 = CH — CH2 — CHzs, siBistitoTes:
A) BemectBamMu pa3HbIX KJIACCOB;
b) l'omonoramu;
B) Uzomepamu;
I') OnHuM U TeM ke BEeIIeCTBOM.
5. YcTaHOBHUTE COOTBETCTBHE.

DopmyJia coeMHEHUS Kaacc coequnenus
A. C17H3sCOOH 1. Ankanbl
b. CsHs 2. AJKeHBI
B. HCHO 3. AnTKuHEI
I'. C;HsOH 4. Apensl
. CsHio 5. Anbaerunst
E.CH4 6. KapOOHOBBIE KHCIIOTHI
K.CsHa 7. CnupThl

6. JlonmoJaHuTh. Peakuus neruapupoBanus — 3T0. ...

7. MaccoBas nons yriepona B nponwiene C3H6 pasHa: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KommgecTBo BemniecTBa 3TaHa Mmaccoit 1,6 T paBro: A. 1,5 moine. b. 1 mois. B. 0,05 mons. I, 0,1
MOJTb.

9. MaccoBas nomst Bogopoa B yraepone 14,3%, oTHocuTenbHas INIOTHOCTD IO BOJOPOIY paBHa 21.
Omnpenenure hopmyiy.

10. BeiBemuTe HCTHHHYIO (hOpMYITy OpraHMYecKOro coeAnHeHus, coaepsxkaiero 40,03% C, 6,67%
H, u 53,30% O. Monsapnas macca g1aHHoro coequHenus paBHa 180 r/moib. HazoBuTe BemiecTBo.
11. K xakoMy THITy OTHOCST peakiuio, ypaBHeHue koropoit npuseneno? CHz —CHz—CH2=CH; +
H2

12. CocraBbTe cTpyKTYypHBIE (hopmyiel m3oMepoB coctaBa CsHio. HazoBuTe BemecTna.

O1eHOYHBIE CPENCTBA MPOMEKYTOYHOM aTTecTalluu Mo AucuuIimiuHe «Xumus» [Ipomexyrounas
aTTeCTalus MO TUCIUTUINHE «XUMUSD» MPOBOIUTCS B hopMme nudepeHIInpoBaHHOTO 3a4ETa.

6.2 TecThl MO pa3aenam
Pazgen 1 OcHoBBI CTPOEHMS BelecTBa
Tema 1.1 Tect Nel «CTpoeHue aTOMOB XHMHYECKHX 3J1€eMEHTOB M MPHUPOIAa XMMHYECKOMH
Bui0epuTe o1MH NpaBUIbHBIN OTBET:
1. Atombl C u Si IMEIOT OJTMHAKOBOE YHCIIO:
A) HEUTPOHOB B AIPE;
b) sHeprernueckux ypoBHel;
B) a51eKTpoHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE;
') anekTpoHOB.
2. B psany xumudeckux anementoB Li-Be—B—C merammnueckue cBoiicTBa:
A) ycunuBaroTcs;
b) ocimabeBarot;
B) He menstorcs;
') u3MeHsAI0TCS TEPHONYECKH.
3. K s-anmemenTam oTHOCHTCSL:
A)K;
b)S;
B) Fe;
I') Br.
4. TTyrem coenuHeHus aToMoB oy HomepoM 11 u 17 oOpa3syeTcst BeecTBO ¢ XMMUYECKOH CBSA3BIO:
A) MoHHOI
b) xoBaneHTHOI MospHOIA
B) koBaneHTHOM HenmosIpHON
I') Metannuueckoit



5. {KOIMYECTBO 3JEKTPOHOB B aTOME; KOJHYECTBO JHEPrETHUYCCKHX YpPOBHEW; KoauuecTBO 11
JJIEKTPOHOB Ha IMOCJIEAHEM 3HEPreTHYECKOM YPOBHE, KOJIMYECTBO MPOTOHOB B sjpe atoma}
COOTBETCTBYET

A) HOMEpY meproaa

b) Homepy rpynmsl

B) nopsimkoBoMy HOMEpY
6. {xnmopuy 6apus, aMasy, aMMHUaKy, CEpHON KHCIIOTE}COOTBETCTBYET:

A) HOHHAs XUMUYECKas CBSI3b

B) xoBaneHTHas NOJISIpPHAS XUMHYECKAs CBSI3b

B) koBasieHTHAsI HETIOJIIPHASI XUMUYECKAs! CBS3b
7. {cBs3b, 0Opa3oBaHHas 32 cUeT 00Opa30BaHMsI OOLIMX JIEKTPOHHBIX Iap; CBsI3b, 00Opa3oBaHHAs 3a
cdeT 0000IIEeCTBIICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBS3b, 00pa30BaHHAs 3a CYET AIEKTPOCTATHYCCKHIX
CHJI IPUTSDKCHUS } HA3bIBACTCS

A) noHHou

b) Merannuyeckoii

B) xoBasieHTHOM
8. {B mopsiaKe BO3pacTaHWs METAUTMYECKHX CBOMCTB; B MOPSJAKE yObIBAaHHS pajuyca aTOMOB; B
HOPSIIKE BO3pAcTaHHs KHUCIOTHBIX CBOWCTB JICTYYHUX BOJOPOIHBIX COCITUHEHHUH }IIEMEHThI
PacCIIOI0KEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1
9. Kakoe u3 cyxaenuit BepHo /st 3i1emeHToB {VA rpymmst , [IVA rpymsr, [A rpymnmsi}

A) obmast popmyia JieTydero BogopoaHoro coequHenus RH4

b) He 00pa3yloT JieTyunx BOJOPOJHBIX COCIUHEHUN

B) 1o 3aBepiieHus SHEPTeTUYECKOTO YPOBHS HE XBAaTACT TPEX IEKTPOHOB
10. Cpenu BemtecTB, ykazanusix B psaay {NHs, Oz, HCI, SO2; CaO, HNOs3, Cl,, CO2; H2SO4, HI,
CuCly, CH4, NH3} xomu4uecTBO COEIMHEHH ¢ KOBAIICHTHOM MOJIAPHOM CBS3BI0 PABHO

A) Tpem

b) nBym

B) uersipem
11. Xumudeckasi CBA3b B MOJIeKysiax {030Ha W XJOpHIAa KAaJbIUs; CEPHON KHUCIOTHI U XJIOpHIA
AMMOHUSI; CEPHOM KUCIIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJICHTHasI MOJISIPHAST K MOHHASI

b) koBanieHTHAast OJsIpHAS U KOBAJCHTHAs HEMOJSIpHAsT

B) koBajieHTHas1 HETIOJIIPHASL U HOHHAS

Tema 1.2. Tect Ne2 «Ilepuoanyeckuii 3aK0H M NIepUOANYECKAS] CHCTEMa XHMUYECKHX
ayeMenToB /I.1. MeHaeneeBay

Bapuant Ne 1
12. 'V aroma cepbl 4HCIIO 3JIEKTPOHOB Ha BHEIIIHEM YPOBHE U 3apsi siipa paBHbI COOTBETCTBEHHO

1) 4 u +16 2) 6 u +32 3) 6 u+16 4) 4 u +32
13. CxoHOE CTPOSHHE BHEIITHETO AIICKTPOHHOTO CJIOSI UMEIOT aTOMbI MBIIIbSKA K
1) dbochopa 2) cenena 3) repmanus 4) BaHaMs

14. B psany XUMHUYECKUX JIEMEHTOB:
IIOMUHUH—KpeMHUi—(ocop—cepa
BbICIIIAsl CTENIEHb OKUCICHUS

1) yBenuuuBaercs 3) He U3MeHseTCs
2) yMEHbLIAeTCS 4) cHayana yBeIMYHBACTCS, a IOTOM
YMEHBIIIAeTCS

15. TlpuTskeHue 3IEKTPOHOB BHEIIHETO CIIOS K APy YBEJIIMUUBACTCS B PSITY
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K



16. B psiny Be-B-C-N npoucxonut
1) yBennyeHue paanyca aToMOB
2) yBEIMUCHHUE CUIIbI IPUTSDKCHUS BAJICHTHBIX 3JICKTPOHOB K SIPY
3) yMeHbIIIEHHE JIEKTPOOTPULIATSIIBHOCTH
4) yMEHbBIIICHUE YKCIIa BAJICHTHBIX 3JICKTPOHOB
17. B nopsiike yCUIICHUS] HEMETAUTMYECKUX CBOMCTB PACIIOI0KEHBI

1) S-Se 2) Se-Br 3) Br-I 4) I-Te
18. HaubGomnpimmii paguyc y atoma

1) 6poma 2) 1MHKa 3) KambIHs 4) repmaHus
19. HanbosbIteli BOCCTaHOBUTEILHOM aKTUBHOCTELIO 00J1aaeT

1) Si 2) P 3)S 4)Cl1

20. Beicimii okcua coctaBa D0 00pa3yroT BCE JIEMEHTHI
1) IV A rpymmbt 2) IIA rpymrisl 3) IV neprona 4) 1l nepuona
21. Tlo HOMepY MepHo1a MOYKHO OIPEICITHTh
1) KoIMYECTBO 3JICKTPOHOB HA BHEIITHEM YPOBHE aTroMa  3) 3aps/l aapa aToMa
2) KOJIMYECTBO BCEX DJICKTPOHOB B aTOME 4) 9HCII0 SHEPTETUUECKUX
YpOBHEHN B aTOMeE
22. CKOJIbKO DHEPTeTHYECKUX YPOBHEH B aTOME CKaHIHs?
N1 2) 2 3)3 4)4
23. OueHuTe NPaBUIBLHOCTD CYKICHHIMA
A. MeTtauimdeckre 1 BOCCTaHOBHUTEIbHBIE CBOWCTBA YJIEMEHTOB B IVIABHBIX IMOATPYIINAX C
POCTOM 3apsijia siipa YBEITUIUBAKOTCSI.
Bb. B nepuoae ¢ pocrom 3apsiaa s1pa OCHOBHBIE CBOMCTBA OKCUIOB U TUAPOKCHJIOB
YBEITHMYMBAIOTCSI.
1) BepHO TOJNBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxxaenus  4) o6a
CYXJICHUS] HCBEPHBI
24. Haubosnee cHIbHBIMA OCHOBHBIMH CBOMCTBaAMH 00JIaaeT THIPOKCHUT

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnorHsle cBoiicTBa HanOOJIE€ BRIPAKEHBI Y
1) Br207 2) SeO3 3) As205 4) GeO2

26. B psiny xumudeckux snemeHToB Na — Mg— Al:
1) yMEHBIIAOTCSI 3apsIbI SI/ICP ATOMOB
2) yBEIMYUBACTCSI YHCIIO AIEKTPOHOB BO BHEIITHEM 3JICKTPOHHOM CJIOE
3) yMEHBIIAETCS ANEKTPOOTPHULIATEILHOCTD
4) yMEHBIIAETCS PAINyC aTOMOB
5) ycuIMBaroTCs METaNTHYECKUE CBOMCTBA
27. B psany xumMu4eckux sinemMeHToB F— Br — I
1) Bce 211eMEHThI UMEIOT BBICIIYIO CTEIICHb OKUCIICHUSI, PABHYIO HOMEPY TPYIIIIbI
2) ociabeBarOT HEeMETAUIMYECKUE CBOHCTBA
3) yBenu4MBaeTCs BBICIIAsI CTETIEHb OKUCIICHUS
4) yBeTMUMBACTCS PAJILYC aTOMOB
5) 00pa3yroT JeTy4ne BOJOPOIHbIE COSANHEHNUS ¢ 00mel popmynoi HD

Ipumeuanue: 3amanus Al-Al4 onennBarorcs 1 6amiom. 3aganust Bl u B2 onenuBatores 2
6amnamu. CraButcs 1 6ann, ecnu B oTBeTe AomyleHa ogHa ommbka. CraBurcs 0 6anmos, ecinu: a) B
OTBETE JIOMYIIEeHO OoJiee 0/1HOM omKOKH; 0) OTBET OTCYTCTBYET.

MakcuManbHBIH 0alll 3a BBIOJHEHHE BCEX 3aJaHUi cocTaBiseT 18 Oaios.

Pa3nen 2. Xumnueckue peakuuu
Tema 2.1.
28. UTO OTHOCUTCS K XUMHUYECKUM SIBIICHHSIM?
1) ucniapenue BobI



2) ropeHHe APoB
3) neperonka HedTH
4) rIaBJICHUE 0JIOBA
29. Yem xapakTepu3yeTcst SK30TepMUYECKast peaKiiusi?
1) oHa cOMPOBOXKACTCS MOTIIOIICHUEM TeILIa
2) teruioBoro 3¢ dekra He HabIoaaeTCs
3) OHa COMPOBOXKIACTCS BBIJCIICHHUEM TeIlIa
4) TaKuX peakiuii HeT
30. Kak Ha3bIBaeTcst peakius, B pe3yJibTaTe KOTOPOil U3 OJTHOTO CIIOKHOTO BEIIECTBAa 00pa3yeTcs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakiust CoeAMHEHUS 3) peakiust oOMeHa
2) peakius 3aMeICHUsI 4) peakius pasioKEeHHsI
31. Yemy paBHa cymma ko3¢ dunmentos B ypapaenunu peakiuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
1)4
2)6
3)5
4) 12
32. Kakast macca Boztel 00pasyeTcst pu B3aumoaeictsuu 0,5 Mo Botoposia ¢ kucimopogaom?
H45r
2)9r
3)18r
4)18r
33. Kakoe BelwecTtBOo 0603Ha4Y€HO CMMBOJIOM X B CXeMe npespawleHum Li —
X —LiIOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBUE.
Tun xumuveckoit peakiun  CxemMa XUMHUYECKOHM PEaKIUH
1) MgCO3 — CO21 + MgO
A. Peakiiust pa3ioxeHus 2) CuO + Al — Cu + AlI203
b. Peakiust oOMeHa 3) NO + 02 — NO2
B. Peaxmust 3amenienus 4) ZnO + H2 — Zn + H20
I'. Peakuus coequHeHUs 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHoBHTE IpaByIO YacTh ypaBHEHHUSI PEAKIIMH 10 €0 JIEBOW YaCTH.
Jleas yacTh ypaBHeHus [IpaBast 4acTh ypaBHCHHS

1) Cu + H20
A. Cu(OH)2 = 2) CuCl + H20
B. CuO + 2HCI = 3) CuS
B.CuO +H2 = 4) CuCI2 + H20
ICu+S= 5) CuO + H20

6) Cu20 + H20
36. CocTaBbTe ypaBHEHHE pEaKIMM IO ONHUCAHHUIO, JTAliTe XapaKTePUCTUKY YpaBHEHMs PEaKLUu:
cynbdar xenesa(lll) + ruapoxcun xkanus = rugapokcun xxene3a(lll) + cynpdar xanus.

C2. CocraBbTe ypaBHEHHs peaknui 1mo cxeme mpeBpamenuii: S — SO2 — SO3 — H2S04 —
Na2SO4.

Tema 2.2.
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B xaxkiom Bompoce BBIOSpUTE OJIMH MPABIIIBLHBINA BAPHAHT OTBETA.
37. VI3 mepevnCIeHHBIX AJIEKTPOJIUTOB YKAKHUTE CIIa0BIN JICKTPOIIHT:

a) TUJIPOKCHUJ] KaJbLUs B) CEpHas KUCIOTa
0) IIaBUKOBAs KUCJIOTA T') TUAPOKCH]T HATPHSI
38. U3 mpeacTaBieHHBIX YaCTUL BHIOEPHUTE CYIIb()UT-HOH:
a) S= 6) SO3>
B) SO3 r) SO4*
39. Kakoe coenHeHre B MOHHOM YpaBHEHUH 3aMHCHIBACTCS B BUJIE MOJIEKYJIbI?
a) a30THAsA KUCJIOTa 0) optodochopHas Kkucnora
B) TUAPOKCHU]I 1I€3Us 1) CUJIMKAT HATPUS
40. TTpu auccormaryi 3 MOJIb KaKOTO COeTUHEHUS 00pazyeTcs 9 MOIb aHHOHOB?
a) HUTpATa aJTIOMUHUS 0) xnopuna xenesa (II)
B) cynbdara HATpuUs T) cynbhuaa Kamus
41. Tlpu B3anMOIeHCTBUH KaKOH Tapbl BEIECTB BBIICIUTCS ra3?
a) TUIPOKCHJI MarHusl U a30THAsI KUCIIOTa 0) Cynb(GUT KaIHsI U COJISTHAS KUCIIOTa

B) HUTpAT HaTpus U oprodocdopHas kucmora  r) ruapokcus xenesa (1) u cepras kucmora
42. C pacTBOpOM KaKOTO COCTMHCHUS POPEarupyeT THAPOKCHUT ITTHKA?

a) TUJIPOKCHUIA KaIus 0) cynbdaTa HaTpUs
B) XJIOpUa Maruus I') HUTpaTa Kajus
43. Kakoil oKcH]l U3 IepEUUCICHHBIX pearupyeT U ¢ THAPOKCUIOM HATPHS, U C A30THOM KUCIIOTOM:
a) OKCUJ| MarHus 0) oxcua kpemHuus (IV)
B) OKCHJ] OepHILIN T') OKCHJT KaJIbIIHS

44. Coxpamennoe nousoe ypasuenue 2H+ + CO3% = H,0 + CO2 COOTBETCTBYET B3aUMOIEHCTBHIO
a) kapOOoHaTa KaJbIHs U a30THOW KUCIIOTHI
0) kapOoHaTa KaJlus ¥ YKCYCHOU KHCIIOTbI
B) okcuaa yriaeposa (1V) u ruapokcuga HaTpust
') KapOOHaTa HaTPUs U CEPHOM KUCIIOTHI
45. Ocanok oOpa3syeTcs B pe3yIbTaTe B3auMOICHCTBUS
a) arieTaTta HaTpus U COJISTHOM KUCIIOTHI
0) cynbuna kanus u mutpara cunmna (I1)
B) 0pT0hOCPOPHON KUCIOTHI U TUAPOKCUIA HATPUS
r) okcuza cepsl (IV) u rugpokcna xanus
46. Kuciast coJib MOKET 00pa30BaThCs IPH B3aUMOJICHCTBUY THAPOKCUIA HATPUS U ...

a) XJIOPOBOAOPOTHOM KHCIOTHI 0) a30THOM KHCIIOTHI

B) OPOMOBOJIOPOTHOM KUCIOTHI T') CEpHOM KUCIIOTHI
47. Tlpu noGaBieHUH K PacTBOPY XJIOpHUAa ATFOMUHUS U30BITKA pacTBOPA TUAPOKCH 1A HATPUS
oOpazyercs

a) AI(OH)3 6) NaAIO;

B) Na[AI(OH)4] r) Al,O3

Paznen 3. CTpoeHue u cBOHCTBAa HEOPraHNYECKUX BEIIECTB
Tema 3.1 Kimaccupukanusi, HOMEHKJIATYpa U CTPOEHHE HEOPTaHUYECKUX BelleCTB

Tect ¢ BBIOOPOM NPaBHILHOIO OTBETA.
48. KucnoTHBIMH OKCHIAMH SIBIISIIOTCS BCE BEIIECTBA B Tpymie: 12

a) ZnO, SO2 , H2S04 6) SiOz, Cl,07, P2 Os B) CO2, Al203, Fe203 1) Li2O, NO, FeO
49. BemecTBo, Ha3Banue koToporo Hutpar xenesa (11), umeet popmyay:

a) FeN 6) Fe(NOz)z B) Fe(NO2)2 1) Fe(NO3)2
50. ConsaMu SBJISFOTCS:

a) Al2S3, NH4Cl, H2SiO4 6) Al203, NHsNO3, K2SiO4 B) AI(OH)3, NH4Cl, NazSiOs 1) Al2Ss,

NH4ClI, K2SiO4

51. K OCHOBHBIM OKCHJIaM OTHOCHUTCS I'PYIINa BEIIECTB:

a) SO3,HCI, CuO 6) CuO, Na20, Ca0 B) Ca0, BaO, SiOz r) SiO2, OF2,Al,03



52. K KkucnoraM OTHOCHUTCS TPYIITa BEIIECTB:
a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 B) NH3, HNO3 , HJ r) NaOH, H2SO4 , H2S
53. BemiectBo, Ha3BaHKE KOTOPOTO CYyIb(MUT HATPUS, UMEET (popMyIy:
a) NaxSO3 6) Naz SO4 B) Naz S 1) NaHSO4
54. OCHOBHBIM OKCHIOM U OCHOBHOM COJIBIO SIBIISIFOTCS:
a) FeO u FeS0O4 6) CaO u CaClz B) BaO u Ba(NOz3)2 1) CaO u (CuOH), COs
995. OCHOBaHHUEM U KHCIIOTOM COOTBETCTBEHHO SIBJISIFOTCSI:
a) HNO3z u (NH4)AI(SO4);2 6) H2S 1 NaNO3 B) K2SO3 u Ca(OH). r) KOH u HaP207
56. OCHOBHBIM MPHU3HAKOM, IO KOTOPOMY CJIOKHOE BEHIECTBO OTHOCST K KHUCIIOTaM, SIBIISETCS
HaJIMYUE B €r0 COCTABE:
a) KMCIOTHOIO OCTaTka 0) aTOMOB KHCJIOpOJa B) aTOMOB BOJOPOAA I') TMJIPOKCHIIBHOM

IpYyIIIbI
57. K am¢poTepHbIM COETUHEHUSM OTHOCUTCS TPYIIa BEIIECTB:

a) Al2Os, SiO2 , Ba(OH). 6) Zn(OH)2 ,Ca0, P20s B) ZnO, Zn(OH), , Ca(OH). r) AI(OH)s ,
Zn0O, Zn(OH),
58. Okcup MeTauia, KOTOPBI B3aUMOJICHCTBYET U C OCHOBAHUEM, U C KUCIIOTOM, SBJISICTCS:
a) ampoTepHBIM 0) HECOIE00Pa3yIONINM B) OCHOBHBIM T') KHCIOTHBIM
59. BemecTBo, B KOTOPOM BaJIeHTHOCTH cephl |1, 310!
a) CEPHUCTBHIH ra3 0) cepoBOIOPO B) Cyibdar kamus r) okcua cepsl (1V)
60. [TpupoagHOMY COCTMHEHHIO KaJIbIIHsI, HA3IBACMOMY MpPaMOp, COOTBETCTBYET OpMyJia:

a) Cas (PO4 )2 6) CaCO3 B) Ca(OH)2 r) CaSO4
61. YrapHbIM ra3oM Ha3bIBaIOT:

a) okcup yriepoaa (IV) 6) oxcun cepst (IV) B) okcun yraepona (I1) r) okeun azora (1)
62.0cHOBaHHUsI COOTBETCTBYIOT XUMHUYECKUM 3JICMEHTaM, UMCIOIIUM CJICIYIONIUE MOPSIKOBBIC
HOMEpa B TIEPUOIUICCKON CUCTEME:

a) 20,16,12 6) 12,20,19 B) 13,14,15 1) 6,11,12

Tema 3.2 ®U3NKO-XUMHYECKHE CBOIICTBA HEOPTAaHMYECKHUX BelECTB
Pesynprar 00ydyenus KiaccupuimpoBath HEOPraHWYECKHE BEIIECTBA B COOTBETCTBUU C WX
CTPOCHUEM

63. BuHapHOEe COCIMHEHHE XMMHYECKOTO 3JIEMEHTA C KHUCJIOPOJOM B CTETICHH OKWUCICHHS —2, B
KOTOPOM CaM KUCJIOPO/I CBS3aH TOJIBKO C MEHEE IEKTPOOTPHUIIATEIEHBIM SJIEMEHTOM:
a) okcu + 0) coib B) kuciota 2. OcHoBHBIE OKcHIBL: a) okcul cepbi(VI) SO3
6) oxcua Hatpus Na2O + B) okcun azota(IV) NO2
64. OCHOBHBIC OKCH/IBI:
a) okcun azota(IV) NO2
0) oxcux cepol(VI) SOs3
B) okcua meau(Il) CuO) +
65. KuciioTHsle OKCHIBI:
a) oxcua cepoi(VI) +
0) oxcua meau(1l) CuO)
B) oKcH/I ITuHKa ZnO
66. KuciioTHbie OKCHTBI
a) okcuy amomuHus Al1203
0) okcun 1uHKa ZnO
B) okcun azoTa(IV) NO2 +
67. AMdoTepHbIe OKCUIBI:
a) okcun azota(IV) NO2
0) okcun nuaka ZnO +
B) okcua HaTpus Na,O
68. AmdoTepHbIe OKCUIBL:



69.

70.

71,

12.

73.

74.

75.

76.

7.

78.

79.

80.

81.

a) okcua menu(Il) CuO)
0) oxcun azota(IV) NO2
B) okcua amomunus AlO3 +
['ie HaxoIATCS HYKJIEMHOBBIE KUCJIOTHI B 9yKapHOTaxX:
a) B MUTOXOHJPUSIX
0) B MeMOpaHe
B) B sazipe + 9.
Yto Takoe HyKJIEMHOBAs KUCIIOTA:
a) Guormonumep +
0) pacTBOp
B) HEOPraHUYECKOE COECAMHEHNE
Bce KucinoTel B CBOEM COCTaBe UMEIOT KUCIOPO/I, TaK JIH 3TO:
a) na
0) Her +
B) HE U3YUEHO
Kucnoram cooTBETCTBYIOT CEAYIOIIEE COSTUHEHHE:
a) HBr +
6) HOH
B) NaOH
Kucnoram cooTBETCTBYIOT CIeAyIOIIEe COSTUHEHHE:
a) NazS0q4
0) H3AIO3 +
B) NaOH
Kucnoram cooTBETCTBYIOT CeAyIOIIEe COSTUHEHHE:
a) CH3COOH +
0) KsPOg4
B) HOH
Kucnotsr 006pa3yroTcst mpu B3aUMOICHCTBHUH:
a) KHCIIOTHOT'O U OCHOBHOT'O OKCH/JIa
0) OCHOBHOT'O OKCHJIa M BOJIBI
B) KHMCJIOTHOTO OKCHJIa U BOJIBI +
B3anmoneicTere 0OCHOBaHUs € COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH)2 +
6) NaOH + HNOs= HOH + NaNOs
B) NaOH + CO, = NaHCO3
®opmyna, COOTBETCTBYIOIIAS COJH:
a) CH3COOH
6) NaHCOs3 +
B) H3AlO3
®opmyna, COOTBETCTBYIOIIAS COJH:
a) HBr
6) CHsCOOH
B) Mg(OH)CI, +
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr;
0) KoS +
B) K20
OcCHOBaHHSI MOTYT BCTYIIATh B PEAKIIHIO C:
a) OCHOBHBIMU OKCHJIaMU
0) co BceMU HEOpraHUIECKUMH BEIECTBAMHU
B) KUCJIOTHBIMH OKCHUJAMH +
KucnoTtHbie OKCUIBI MOTYT B3aMMOJEHCTBOBATH C:



a) OCHOBaHHEM
0) conpio +
B) KHUCJIOTOM
82. KucnoTHbIe OKCHIBI MOTYT B3aUMO/ICHICTBOBATH:
a) C OCHOBHBIM OKCHIOM +
0) ¢ KHCJIOTOM
B)C OCHOBAHHUEM.
83. OKcHIBI COCTOSIT U3 KHCIOPOA H:
a) IByX 3JIEMEHTOB
0) oJTHOTO 3IeMeHTa +
B) TPEX 2JIEMEHTOB
84. BribepuTe rekcaruapokcodeppar HaTpHs:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Naz[Fe(OH)g] +
85. Hutpart ajnroMuHHUs B pacTBOPE B3aUMOJICHCTBYET C:
a) Ca(OH)2 +
0) Fe(NOs).
B) KCI
86. I'mupokapOOHAT HATPHUS pearupyer ¢ KaXJIbIM U3 3TUX BEIIECTB:
a) O2u CO2
6) NaOH u HCI +
B) CaClz u NaOH
87. Mexy co0oil pearupyror:
a) runpokcun meau (1) u consiHas kucnora +
0) kapOonat 6apus u ruapokcun meau (I1)
B) THJpOKcH]] Maruus u Hutpat ceunua (1)
88. OcHoBanuss — 3T0:
a) CIIO’KHBIE BEIIECTBA COCTOSIINE U3 METaJJIa M KUCIOTHOTO OCTaTKa
0) cII0XHBIE BELIeCTBA COCTOSAIIME U3 BOJOPOa M KMCIOTHOTO OCTaTKa
B) CJIOKHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METaJlIa U TUAPOKCOTPYIIIBI +
89. Kakoe 13 npuBeICHHBIX HUKE BEIIECTB SBISETCS OCHOBAHHEM:
a) Fe(OH) +
0) CaO
B) Na:SO4
90.Yro obpasyetcs npu Bzaumoseiicteun NaOH ¢ COz:
a) CoJib M Boja +
0) COJIb M KHCIIOTa
B) OCHOBaHHE U OKCH/T
91. OcHOBaHUE TUCCOLIUUPYET HA:
a) KaTHOHBI BOJIOPOIa M aHUOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI METAIJIa U TUAPOKCHUI aHUOHBI +
B) KATHOHBI METaJIJIa U aHUOHBI KHCJIOTHOTO OCTATKA.

Pa3nen 4. CTpoeHune M CBOWCTBa OPraHMYeCKUX BellleCTB
Temad.1. Knaccuduxanus, ctpoeHne 1 HOMEHKJIaTypa OPraHUYECKUX BEILECTB



Bonpoc 102

VYkaxuTe cripaBeyIMBbIC YTBEPXKACHUS. B yrieBoaopoie co CTpyKTypHOH (hopMyInoi

CH,
|
H,C —CH—CH—C —CH;
| | | |
H,C — CH,CH; CH;

BapuanTbl 0TBETOB

A. 4YHCIIO0 NEpBUYHBIX aTOMOB C paBHO CyMMeE BTOPUYHBIX U YETBEPTUUHBIX
B. 4MCII0O BTOPUUHBIX aTOMOB C paBHO UMCITY TPETUYHBIX

C. uyucio TpeTuuHbIX aToMoB C B 2 pa3a 00JbIlIe YMCIIa YeTBEPTUYHBIX

D. uucno nepBuuHbIX aToMoB C B 2 pa3a 0oJibllie YnCila TPETUYHBIX

Bonpoc 103

B OpTraHUYCCKUX BCIICCTBAX BAJICHTHOCTL ATOMaA YIJICpOJa, KaK IIPaBUJIO, paBHA:

BapuaHTBI OTBETOB;
a)l;
o)1l
B)IIL;
4HIV
Bomnpoc 104

VYkaxuTe 4nciao aTOMOB BOOOpPOJa, KOTOPOEC BXOOUT B COCTAB MOJICKYJIbI, CKCJICT KOTOpOﬁ HUMECT
CTpOCHUC

Bonpoc 105

3anummuTe, CKOJIBKO YIII€BOJA0POI0B H300PAKEHO C TTIOMOIIBIO CIEAYIOIINX CTPYKTYP YIIEPOTHOTO
ckeera?

C-cC _Cc— c C

C _c | (lj F (lj L
C—C C—C—-C C_C

c - ~C | CcC C cC |
C C—_C

Bonpoc 106

B uncno nonokeHnit TEOPUM XMMHUYECKOTO CTPOSHHSI OpraHUYECKUX COCTMHEHUI HE BXOAUT
YTBEpKIEHHE:



BapuanTbl 0TBETOB

A. OpraHMYecKHe BEIIeCTBA HE MOT'YT OBITh MOIY4YEHBI U3 HEOPTaHUUECKIX

B. aTOMBI U I'PyIMIbI aTOMOB B MOJIEKYJIaX B3aUMHO BIIUSIOT APYT Ha JIpyra

C. OJHOM M TOM ke MOJIEKYIIpHOU (HOPMYIIO MOXKHO OMKCATh COCTAB PA3IMYHBIX BEILIECTB

D. aTOMBbI B MOJIEKYJIaX CBSI3aHbI B OIIPEAEIEHHOMN MOCIEN0BATEIIBHOCTH COTJIACHO UX
BaJICHTHOCTHU

Bomnpoc 107
[To cTpykTypam yriepoaHOTO CKeJieTa YIriIeBOIOPOIOB YKAKUTE OJMHAKOBBIC BEICCTBA!

BapHaHTbI 0OTBETOB

C C . ¢ c -

| | T > c-c Le—C C C
C — —

C—C C—C

Bonpoc 108

N3oMepsl oTirgaroTes MeX Ty co00ii: a)(hu3nuecKUMU CBOMCTBAMHU; 0)XUMUYECKIMH CBOHCTBAMU;
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMU MaccaMu

Bonpoc 109. /s u3o0MepoB OJIMHAKOBEI: a)MOJISIpHAS Macca; 0)(u3nuecKrue CBOWCTBA;
B)KOJIMYECTBCHHBIN U KAYeCTBEHHBII COCTAB;T)CTPOCHHE MOJICKYJIbI

Bonpoc 110. M3omepaMu 1o OTHOLIEHUIO APYT K APYTY SABJISIOTCS YTIEBOAOPOIBI CO CTPOSHUEM
YTJIEPOIHOM LEnu:

BapuaHTtel oTBETOB

C
= C
C s _C—-C-C
C
C—C— C
| |
c-Cc-Cc-cC C C
[
[
c— CC —
~C. _C |
C C (=
[
|
(lj c—Cc—cC
[
c-c-Cc-C -
Bonpoc 111

CKOJIBKO BEIIECTB H300pakeHO C MOMOIIbI0 (hopMmy



Cl1 Cl1 H H

H=C=F H_C_-H E=C—=Cl H=iC=F

BapuaHThl 0TBETOB:

a) J1Ba;
0) 01HO;
B)TpH;
T') 4YeThIpe
Tema 4.2. «CBoiicTBa OpraHnyecKuX coeTNHEHHN»
112.TIponecc pa3noxeHus yriieBoA0Opo0B HeTH Ha OoJiee JeTy4re BeulecTBa Ha3bIBaeTCs:
a) KPEKUHIOM;
0) neruIpUpPOBAHHEM;
B) TUJPUPOBAHUEM,;
T) Jeruaparanuei
113. I'opeHue 3TUIaMHHA COMPOBOKAAETCA 00pa30BaHUEM YIJIEKUCIIOIO T'a3a, BOAbI U:
a) aMMHaKa;
0) azora;
B) okcuza azorta; (1)
r) okcuza azota (1V).
114. Peakuus, TOKa3bIBaIOIas HEMIpeIeIbHBINA XapakTep KayuyyKa
a) peakIus TaJIoreHUPOBAHMS;
0) peakuus ruporaJoreHUPOBAHUS;
B) peakuMsl MOJIMMEPU3aLUY;
r) okucienue pactBopoM KMnOgy
115.Peakuus "cepeOpsHHOTO 3epKaja’ XxapakTepHa:
a) IS IpOTaHaIs;
0) OyraHoma-2;
B) OyTeHa-2;
r) OyTHHa-2.
116. IIpu B3auMoieficTBUM KapOOHOBBIX KUCIIOT U CIIUPTOB 00Pa3yIOTCS:
a) MpocThie 3PUPHL;
0) cnoxxHbIe 3(DUPBHI;
B) aJIbJCTU/IbI;
I') aMUHOKHCIIOTBI.
117. IlpoxykTom peakiuu OyTeHa-1 ¢ XJI0poM sBisieTcs:
a) 2-xyopOyTen-1;
0) 1,2-nuxnopOyraH;
B) 1,2-nuxnopbyren-1,
r) 1,1-muxnopOyraH.
118. Cno>xHBIH 3P MOKHO MOTYYUTh IPU B3aUMOECHCTBUU KapOOHOBOM KUCIIOTHI C:
a) alleTHIICHOM;
0) XJIOPOBOAOPOAOM
B) OTUJICHOM,;
') METAHOJIOM.
119. JIns npeaenbHbIX OJTHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMOJIEHCTBUE C:
a) NaOH (p-p);
6) Na;
B) Cu(OH);
r) Cu.
120. Koaddunuent nepen kucnopoom B ypaBHeHnu C2HsOH+O2,— paBeH:



a) 3;

0) 4;

B) 1,

r) 2.
121. Cymma ko3¢ duirienToB B ypaBHeHuu nonydenus CoHz u3 kapbunia kaiabiius, paBHa:

a)2;

0) 3;

B) 4,

r)5.
122. Tlpu mosHOM OKHMCIIeHUU 1 MOJIb MpoTaHa KUCIOPOIOM BO3TyXa 00pa3yeTcs:

a) 1 Mons CO2 u 1 Mons H20

6) 3 Mosie CO2 u 4 Monb H20

B) 2 Moabs CO2 u 3 Moas H20

r) 4 Monb CO2 u 6 Mosis HO
123. 3anuiuTe Ha3BaHue BenlecTBa X (MO0 CUCTEMAaTUYECKOM HOMEHKIIATYpE) B IIETH MIPEBPALCHUI:
KpaxMmai — TJII0K03a — X — 3TUJIEH
124. Dtanon maccoit 13,8 r okucnunu 34 r okcuna meau (I1). [loxyunnu anbaerun maccoii 9,24 r.
Uemy paBeH npakTudeckuil Boixo[ ( B %) anpaeruna’?

Pasznens.Tema 5.1

125. W3 mpeanoeHHOTO CIUCKAa XMMHYECKHX pPEaKIuil BRIOEpPHTE BCE, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS TPH MoBbIIeHHH AaBienus: 1) N2 + 3H2 = 2NH3 2) CO + 2H; = CH30H

3) Zn + 2HCI = ZnCl; + H2 4) 2Na+ S = NazS 5) C + Si = SiC

126. U3 npenyokKEeHHOro CIHCKAa XUMHUYECKUX peakluil BeIOEpUTe BCE, CKOPOCTh KOTOPBIX
yMeHblIaercs npu  noHmxeHuu gasnenus: 1) Ca + 2HCI — CaCl2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + C12 — C6H5C1 + HC1 4) H2+S — H2S 5) C+2N20 — CO2 +2N2

127. V3 npeuioxEeHHOr0 MepeyHsl BRIOCPUTE BCE PEAKIHH, AJIsi KOTOPBIX YBEIHYCHHE JaBJICHHS He
NPUBOIHUT K yBenuueHuto ckopoctu peakiun: 1) 2P + 5Clyry = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba + 2H20p = Ba(OH)2 + H2 4) Fe20s3 + H2 = 2FeO + H2O  5) 2NaOH + H2SO4 =
Na2SO4 + 2H:0.

128. I3 mpensoKeHHOro CIHCcKa XUMHYECKMX pEaKIUil BbIOEpUTE BCE, CKOPOCTb KOTOPBIX
YBEJIMYMBACTCS MIPH MOBBIICHUH KOHIIeHTpaiuu Bogopoaa: 1) N2 + 3H2 = 2NHs

2) CO+2H2=CH3OH 3)Zn+2HCI=2ZnCl,+H, 4)C+HO0=CO +H>
5) C3Hs + H2 = C3Hg

129. U3 mpeuioKeHHOTO CIUCKA XHMHUYECKHX DEaKIMii BBIOEPUTE T€, CKOPOCTh KOTOPBIX
YMEHbBIIACTCS MPH MOHIKeHUU KoHIeHTparmu kuciaotel: 1) Ca + 2HCI = CaClz + Hy

2) H20 + N2Os = 2HNO3  3) CeHs + HNO3 = CeHsNO2 + H.O 4) NH4H2PO4 = NH3 + H3PO4
5) SO3 + H20 = H2SO..



130. U3 mpeasoXEeHHOTO CIHCKAa XUMHYECKHX pEeaknuil BBIOEPHTE T€, CKOPOCTH KOTOPBIX
yBeJIMYMBaeTcs npy mnoBbieHnn aasiaeHus: 1) 2NHz =Nz + 3H2 - Q 2) CO + 2H; = CH30H + Q

3)Zn+2HCI=2ZnCl,+H2+Q 4)Ca+S=CaS 5) CaO + CO; = CaCOs

131. U3 mnpeanioXEeHHOTO CIMCKA XUMHYECKHX pEaknuil BBIOEPUTE T€, CKOPOCTH KOTOPBIX
yBEJIMYMBACTCS NIPH MoBbIIeHHH aaBienus: 1) No+ 3H2 = 2NHs 2) CO + 2H, = CH3OH

3) 2Mg + CO2 = 2MgO + C 4) 2Na+ S = NazS 5) CO + Cl, = COCl;

132. U3 mpemIoKeHHOrO CIUCKAa XHMHUYECKHX pEaKUUd BBIOEpPUTE Te, CKOPOCTh KOTOPBIX
yMeHbIaercs npu noumwkenuu aasiacaus: 1) Ca + 2HCI = CaClo+ Hz 2) 2H20 + 4NO2 + Oz =
4HNO3 3) CeHs + HNO3 = CeHsNO2 + H20 4) Ho+ S = HpS 5) C + 2N20 = CO2 + 2N

133. M3 TpeIOKEHHOTO CHHCKAa XWMHUYECKHUX pEaKIUil BBIOCPUTE T€, CKOPOCTh KOTOPBIX
yBEJIMUYMBACTCS MIPU MCIOJIb30BaHuu Katanuzatopa: 1) C + O2 = CO. 2) CO + 2H, = CH30OH

3)Zn +2HCI =ZnCl; + H, 4) 2Na+ S =NaxS 5) N2 + 3H2 = 2NHs,

134. V13 npeU10’KeHHOI'0 CHHUCKa BO3JEHCTBHMI BBIOEPUTE TE€, KOTOpPbIE NMPHUBOIAT K YBEIUUYECHUIO
CKOPOCTHM XMMHYECKOM peaklMd MarHusi C pPacTBOPOM CEpPHOM KHUCIOTHI: 1) MOBBILICHHUE
TEMIEPATypbl 2) MOHMKEHUE JIaBJICHUS B CUCTEME 3) yBEJIIMUYCHHUE JABICHUS B CUCTEME

4) nobGaBjicHUE MarHus 5) yBeIMUCHHE KOHIICHTPAIIUU KMCIIOTHI.

Pa3znen 6.PacTBopbI
Tema 6.2.

135. YkaxuTe pacTBOPUMOE B BOJIE BELIECTBO:

A)kxapOoHaT Kanblus; B)cynbdar amomunus;
b)xnopun cepebpa; Drunpoxenn sxenesa (111).

136. 13 psipa dopmyn H2S, NaBr, H2SO4, CuO, H2COgz, H20 BeiOepuTe T€, KOTOpPBIE COOTBETCTBYIOT
CWJIbHBIM 3JIeKTposuTaM. Hanummre ypaBHEeHUs AMCCOLUAIIMY 3TUX COEIMHEHUM.

137. 3aKOHUNTE ypaBHEHHUS PEAKLIN:

A)NaCl + AgNO3 —;

b)CaCOs3 + HCI —;

B)HNO3 + Cu(OH)2 —.

PaccraBbre K03 punmentsr. Hanummure 11 Kax10i peakiuu HOHHbIE YPaBHEHUS.
138.PaccunTaiiTe MONSPHYIO KOHIIEHTPAIIMIO pacTBOpa, B 250 cM® KOTOPOTOo coNepKuTCs 4 T
TUAPOKCUAA HATPHSL.

139.PaccunTaiiTe 00BeM constHON KHCIOTHI ¢ KoHneHTpanuedr HCI1 0,1 MOJTB/IM°, KOTOPBIN
notpelyeTcst [y ocaxieHus: HOHOB cepeOpa u3 20 r pacTBopa HUTpaTa cepedpa c MacCOBOM Joei
AgNO3 5%.

6.3 BonnpochI 17151 MOATOTOBKH K MPOMEKYTOUYHOI aTTecTAluH

Pazgen Opranunyeckasi XuMust



1. TIpenmer oprannueckoil xumuu. OpraHndeckue BellecTBa U X OTJIIMYUE OT HEOPTaHUYECKUX
BEIIIECTB.
OcHOBHBIE MOJOXKEHUS TEOPUH XUMUUYecKkoro crpoerust A.M. Byrieposa.
Ankansl: 00mas popmyia, roMOJIOTHYECKU psij, Gr3HuecKue CBOWCTBA
N3omepus ankaHoB (Ha mpuMmepe NMeHTaHa, TeKcaHa, renTaHa).
XHUMHUYECKUE CBOMCTBA AJIKAHOB.
AJIKeHBI: onpeiesieHne, N30Mepusi, XAMUYECKHE CBOMCTBA.
AJIKUHBI: OTpe/ielieHne, U30MEpHsl, XUMUYECKHE CBOMCTRA.
bensoun: nonyyenue u XuMU4YeCKUe CBOMCTBA.
CnupTsl: onipeseneHue, Kiaccuuranus, IpuMepbl, XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE.
. DEeHOJIBL: OlpeIeNICHHE, XUMUYECKHE CBOMCTBA, MOTyYeHHE.
. AnbJierupl: onpeaeeHue, XMuMU4eckiue CBONCTBA, MOTyYeHHE.
. KapOoHoBBIE KUCIIOTHI: OnpeaeneHue, KiacCupuKaius, IpuMepbl, XAMUIECKIE CBOMCTBA.
. YTieBoAbl:  OmpeleneHue, KiacCUpUKaIMs, TMpuMeppl © UX OHOJNOTHYecKas  poJlb.
Monocaxapunbl, ducaxapuasl, [Tonucaxapuabl
14. Amunsbl: onpenenenue, knaccudukays, npumepsl. Peakuus H. H. 3ununa
15. AMUHOKHUCIIOTBI: OTIPEIEIICHIE, OCHOBHBIE XUMHUYECKHE CBOMCTBA.
16. ITonsaTre 00 a30TCOAEPIKALIUX METEPOLMKINYECKUX COSTUHEHHSIX
17. benku.KauecTtBenHbie peakiiuu OEIKOB.
18. HykienHoBbIe KUCIOTHI
19. TToHsITHE O BRICOKOMOJICKYJISIPHBIX COCHMHEHHSIX
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Pazgen O0masi u Heopranuyeckasi XuMus

20. XMUYEeCKHUH 3JIEMEHT

21.3aK0H MOCTOSIHCTBA COCTAB:

22.3aK0H COXPAaHECHHS MacChl BEIIECTB

23.Ilepuoaunueckuii 3akon J[.M.Mennenena

24.BajneHTHOCTh U BAJICHTHBIC BO3MOXXHOCTH B aTOMOB
25.0OCHOBHBIE THITBI XUMHYECKOI CBS3U

26.JlucriepcHbIE CUCTEMBI

277.TUTibl XUMUYECKHUX PEaKIUit

28.CkopocTtb xumMuieckux peakuuid. Karamus

29.06paTUMOCTh XMMHYECKHUX PEaKIIHA.

30.Xummnueckoe paBHOBecHe XMMHUECKOE paBHOBECHE
312neKkTpoauTHYecKas JUCCoanus

32.I'maponu3

33. Kinaccudukanus HeopraHu4eckix BeLIecTB

34 Knaccuduxanus opraHn4ecKux BELIECTB

35.Metansl

36.Koppo3sust MeTasios

37.9nexTponus

38.HemeTasl

39.0kcuapl HEMETAIIIIOB

40KucnoTslopraHuyecKre U1 HEOPraHUYECKUE

41AmdoTepHbIe OpraHUYECKUe U HEOPTaHUYECKHE COCIMHEHUS
42I'eHeTnyecKkas CBSI3b MEXIY KJIaCCaMU OPraHMYECKUX U HEOPTAaHUYECKUX COCTUHEHUN
43.Xumust ¥ IpOU3BOICTBO

44 Xumus 1 CeNbCKOE X035HCTBOXUMHUS U TIPOOIEMBI OXPaHbI OKPYKAIOIIEH CpeIbl

45 Xumus u IIOBCCAHCBHAA »XKHM3Hb YCIIOBCKaA



6.4.Keiicol

Keiicbl MCIIONIB3YIOTCS B KaueCTBE OLIEHOYHOI'O CPEJCTBA B pas3jeie 7 MPUKIAJZHOTO MOAYJS, MX
collep)kaHue ompenenserca ¢ Y4€ToM MpodeccHOHANbHON HaIlpaBIeHHOCTH 00pa30BaTeIbHOU
nporpammsl CIIO.

IIprMepbl BO3MOKHBIX T€M KelCOB:

1.ITorennenue KIMMaTa U BEICBOOOKCHHE ra30BBIX THIPATOB CO JHA OKEaHa.

2.bynymue Matepuansl Ui aBUa-, MallHO- ¥ IPUOOPOCTPOCHHUSL.

3.HoBble MaTepuabl Ui COTHEUHBIX OaTapeil.

4.JIexapcTBa Ha OCHOBE PACTUTEIIBbHBIX [TPENApaATOB.

5. XUMHUYECKHE PTIEMEHTBI B )KU3HHU YEIIOBEKA.

6.Boagopoanas sHepreTuka.

Keiic Nel. «BogopoaomoOuiu — mar B Oyayuiee»

Aromobunmn Honda FCX Clarity Ha BOJZOPOAHBIX TOIUIMBHBIX JJIEMEHTaX €34T IO J0poram
EBponier ¢ 2009 roga. B 2011 romy Honda mnpucoenuHumack K €BpPOMEHCKOMY MapTHEPCTBY
sxonornunoii sHeprun (Clean Energy Partnership), mocie wero BbIBena Ha TEpBBIA IUIaH
MIPOU3BOJICTBO SKOJIOTHUECKHU YHCThIX aBTOMOoOMiei. A Ha [Istom MockoBckoM MexnyHapoaHOM
aBTocasione BA3 mpeacTaBui cBOI0 HOBUHKY «Jlama-AHTam» ¢ 6asioHaMHu BOAOPOAa M KUCIOPOa.
3aganus:

1.Iloyemy MHOTHE aBTOMOOWJIbHBIE KOMIAHHMU pa3pabaTHIBAIOT aBTOMOOMIIH, padoTaroniue Ha
BOJIOPOJAHOM TOILIMBE?

2.Kak BbIXJIONHBIE T'a3bl aBTOMOOMIIEH, paOOTAIOIMX Ha YIJIEBOJAOPOAHOM TOIUIMBE, BIMAIOT Ha
310pOBbE YeJIOBEKa?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOAOMOOHIIEH?

4. HaiiuTe NOMOIHUTEIbHYIO0 HH(OPMALIUIO 00 UX YCTPOUCTBE.

5.Ecnu B Bamel cemMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIH, IOACYUTAMNTE, CKOJIBKO
NpUOIU3UTENBHO IMTPOB OCH3MHA, ra3a U KAaKOH MapKH UCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemiectBa MU B KakOM KOJIMYECTBE MOTYT HAaXOJUTHCS B BBIXJIOMHBIX TIa3axX BallUX
aBTOMOOMIIEH?

Keiic Ne2. «X710p B :KU3HU YeJIOBEKA

B Snonun oObequHEHHBIMU cHiiaMud HarmoHambHOTO MHCTUTYTa 310poBbs U IlpedextypHoro
yHuBepcuTera CUA3yokHu ObLIO NMPOBENEHO MCCIIEI0BaHUE. YUEHbIE BBISICHWIN, YTO €CTECTBEHHbIE
OpraHMYecKHe BELIecTBa BCTYMAIOT B PEAKIMIO C XJIOPUPOBAHHOM BOMOM M3-TOJ KpaHa, 0Opa3ys
OIIACHbIE COEIMHEHUS, KOTOPbIE MOTYT CIYXUTh NMPUUYMHOMN paka. Takue coeTnHEHUs: Ha3bIBAIOTCS
MX, To ectb «MyTtareH ukcy» unu «Hen3BeCcTHbIN MyTareH».

3ananus:

1.IIpeanoxute cniocoObl YMEHBIIECHUS SA0BUTOTO BIMSHUS XJI0pa B MUThEBOM BO/IE HA OPraHU3M
YyeJioBeKa.

2.Wcxonst w3 cBoell  KM3HEHHOM  MNpPaKTUKW, TNPUOIM3UTENBHO  paccUMTaiiTe, CKOJIBKO
XJIOPUPOBAHHOMN BOJIBI Bbl UCIIOJIB3YETE B TEUEHHUE JTHS M JUIS KAKUX Liesei?

3.Kakue opransl uenoBeka 0oJiblIe BCETO CTPAJAl0T OT BO3/ecTBUS Xopa?

4. Kaxk BAMsIeT XJIOpUpOBaHHAsI BOJa HA YEJIOBEKA MPU KyITaHUU?

5.HaiinuTe nononHUTENbHYI0 HHPOPMALIMIO O 3aMEHE XJIOpa Mpu 00e33apaKMBaHUU BOJIBI.
6.Uccnenyiite pasnuvHble TOBAaphl OBITOBOM XuMUU B CBOEM jJoMe. CocTaBbTe CITMCOK
XJIOPCOJIEPKAIUX COSTMHEHUH, YKaKUTe Mepbl 0€30I1aCHOCTH IpU paboTe ¢ HUMH.

Keiic Ne3. Meran

[ToBbIlIeHNEe KOHILEHTpPAIMM HEKOTOPHIX ra30oB B arMochepe MOXKET HMPUBOAUTH K INI00ATbHOMY
MOTEMJICHUIO - TaK Ha3blBaeMOMY «mapHUKOBOMY 3¢dekty». [lokanyil, Hauboiee Ba’KHBIMU
«napHUKoBbIMU razamu» sBisitoTcs CO2 m CHs. MeTaH BO3HHKaeT Hpu aHa’poOHOM (T. €.
MIPOUCXOAIIEM B OECKUCIOPOIHOW Cpesie) pacnaje OpraHWYEeCKUX BEIIECTB; My3bIPhKU METaHa
00pa3yloTcsi B OOJIOTHCTBIX MECTHOCTSIX, 32 YTO OH IOJY4YMJI Ha3BaHHE «OOJIOTHBIM ra3.
3aToruieHHbIe oSl (HapUMep, PUCOBBIE TIOJIS BO BpPEMs CEBa) SIBJISIFOTCSI UICTOYHUKOM OOJIBIIIOTO



KOJIMYECTBAa MeTaHa. J[pyruM HMCTOYHMKOM MeTaHa SBIIAIOTCS JKBayHbIE >KMBOTHBIC, TaKUE, Kak
KOpPOBBI, OBLBI U KO3bl, MHIIEBAPUTEIbHASI CUCTEMA KOTOPBIX YCTPOEHAa OCOObIM 00pa3oM s
nepeBapruBaHUs TPABSIHON MUIIM: KOHEYHbIE MPOIYKTHI METaboJM3Ma COAEp)KaT METaH, KOTOPBIN
BbIJIEJIAETCSL B aTMocdepy. DTO NMPUPOAHBIA MPOLECC, XOTS KOJIUYECTBO JOMAIIHUX KMBOTHBIX
3aMETHO BBIPOCJIO 34 IOCJIEIHME J1BA CTOJIETHS. boiiee TOro, COCTaB KOPMOB CYLIECTBEHHO BIIUSAET
Ha KOJIMYECTBO 00pa3yroIlerocst MeTaHa.

3aganuns

1.Copmynupyiite runore3y BeIACICHHIS METaHa JI0bMU. 2. Kak KoIMuecTBO MeTaHa, 3aBUCUT OT
KOJINYECTBA HaceseHus miaHeTsl? 3.UTo aBiseTcss HCTOYHUKOM BBIZICTICHHUSI METaHa B atMocdepy?
Keiic Ne 4.

B mnavane XIX Beka B AHMIHMM CTaIM MOJHBIMU IUIAllM M3 BOJIOHEIPOHUIIAEMON TKaHH,
Ha3bIBaCMble MAaKMHTOLIAMHU. OTO HA3BaHWE OHU IIOJYYWIM B 4YECThb AHITIMHCKOTO XUMHKA U
nzoOperatenss Y. MakuHTOLIA, MPENIOKUBLIETO IPONUTHIBATh ILIAIIEBYI0 TKaHb PACTBOPOM
HaATypaJIbHOTO Kaydyka. OJHaKO Ha COJHIE TaKHe IUIAIIA CTAHOBWINCH JIMIIKHMHU, & B MOPO3HYIO
IIOro/ly — JOMKMMM. DTH HEJOCTAaTKU yCTpaHWI Jpyroi Belaarouuiics anrinudadud Y. Uyneup. 1.
3ananus. [Touemy riameBast TkKaHb UMeNa Takue HexoctaTku. 2. [peanoxute crocod ycrpaHeHus
ux, noeropuB otTkpbiTue Y. I'yapupa. 3. Kak Ha3piBaeTca 3710 coenuHenue? 4. Hanumwnre
CTPYKTYPHYIO (JOPMYILy 3TOrO BEIIECTBA.

Keiic Ne5 «HenmonpaBumasi ommokay
B ¢upme TOO «Kackan-2» mpu 3akauke raza B OaJJIOHBI, He JOOABUJIM BEIIECTBO, KOTOPOE
npuaeT 3amax JomaliHemy ra3y. ['a3 ObL1 IOCTaBiIeH B OJHY M3 KBapTUp U NPH 3TOM OaJuIOH
nporyckan. Yepes CyTKU Bce )KHIIIbLIBI OKa3aJIiCh B OOJIBHUIIE
Bonpocsl.1. meer nu npupoaHbiii Ta3 npomnad u Oyta 3anax? 2. Kakyio HenonpaBuMYyrO OIIHOKY
coBepUIMJIM PaOOTHMKU Ta30BOM CTaHIMU TNpU 3akauke ObiToBoro raza? 3. Kakoe BemiecTBo
npuaaeT 3amnax joMaiiHeMmy rasy? 4. Moxer i1 oOOHsSHUE YelloBeKa YJIOBMUTH rasz 0e3 3amaxa? 5.
Kakum npubopoM MOKHO 10Ka3aTh MPUCYTCTBUE raza B KBApTUPE, €Ciii OH 0e3 3amaxa?
6.5 Pemenue 3a1au

3agaua Nel. Beraucimte Maccy 3THICHA KOJTUYECTBOM BEIIECTBA 3 MOJTb.

3apauya Ne2. Cmemanu 0,2 moib xene3a u 0,3 Monb cepbl. Onipeaenure Maccy noay4eHHOU
cmecu. Paccumraiite maccy monydeHHoro cynbduma sxeneza(ll), yuuTeiBas, 4TO 3TH 3JIEMEHTHI
COEJIMHSIOTCSA B MACCOBOM OTHOIICHUU 7,4.

3apaua Ne 3. Xmopun Gapusi maccoit 6r pactBopuind B 250 mut Bojbl (TUIOTHOCTH BOJBI
npuHATH 3a 11/Mi1). Yemy paBHa MaccoBast 10711 COJIU B ITOJIy4€HHOM pacTBope?

3agaua Ne4. B 100 r Boas! pacTBopuiu 2 Moiib cynb(dara kanusi. Paccunraiite MmaccoByro
JIOJIF0 PaCTBOPEHHOTO BEIIECTBA.

3apaua NeS. Paccuumraiite maccy cynbdara Kamus ¥ BOJbI, KOTOPHIE HAI0 B3STh IS
npurotoBieHust 60 T. pacTBOpa ¢ MacCOBOM JI0JIel pacTBOPEHHOTO BeriecTBa 15%.

3agaya Ne6. CkoyIbKO HalO B3ATh HUTpaTa Kajus Uil MIPUTOTOBJIEHHS 3 KI pacTBopa ¢
MaccoBoi aojeit conu §%.

3agaua Ne7. B naGopaTopun BOCCTaHOBJIEHHEM HUTPOOEH30i1a Maccoil 61,5r. momyuuin
aHWUIUH Maccoi 44 r. Onpeaenute MaccoByIO 010 (B%) BBIXOJIa aHUJIMHA OT TEOPETUUECKOTO.

3agauya Ne§. Ompenenure Maccy YKCYCHOHM KHCIIOTBI, KOTOpasi pacXoayercs JJIsi CHHTE3a
YKCYCHO-3TUJIOBOTO 3¢upa, eciu nosnydenHas macca 70,4 r. cocrasiser 80% OT TEOPETUUECKOTO.

3agaua Ne 9. Bogasblii pactBop, coxpepkamuil ¢GochopHy KHCIOTY Maccoid 19,6r.
HEUTpaNTM30BAIM TUIPOKCUIAOM KaibItusi Maccoil18,5r. Ompenennre maccy 00pa3oBaBIIETOCS
npeuunurata CaHPO4 2H>0.

3amaua Nel0. [Ins peakuum amoMuHusi ¢ cepoid Beiaenwioch 509 k/[x suepruu. Kakoe
KOJINYECTBO TEIUIOTHI BBIACTUTCS B PEAKLIUH, U1 KOTOPOH B3sATHI 81 r amoMunus u 128 r cepsl.

3agauya Nell. TepmMoxuMu4eckoe ypaBHEHHE PEAKIUU TOPEHUS YIIEpOJa UMEET BUL:

C +02—CO; + 394 xJIx



PaccuuraiiTe Maccy yriepoaa, BCTYIHUBIIETO B peakiuio, eciau Beiaeamwnochk 1970 xJ[x
TEIUIOTHI.

3apaua Nel2. [lpu cropanuu KajiblHsi MaccOM 8r. KOJIUYECTBO BBIJCIMBIICIHCS TEIIOTHI
coctaBwio 127 k. CocTaBbTe TEPMOXUMHUUECKOE YPABHEHHUE PEAKIIUH.

3agauya Nel3. Kakoit 00b€M BO31yXa pacXodyeTcst Ha OKHCICHHE MPONIIaMHHAa 00bEMOM
20m.

3agaua Ne 14. Kakoii 00bEM KHCIOpPOJa pacxoIyeTcsi Ha OKHCIEHHE  METHJIaMHHA
00BEMoOM 51?

3apaua NelS. Kakoit 00bEM ameTuiieHa MOXHO TMOJYYUTh M3 KapOuja KaJbLMs Maccoi
10kr, MaccoBas 1o npuMecer B Kotopom 15%7?

3agaua Nel6. Kakoii 00béM MeTaHa MOXKHO MMOTYYHTh U3 KapOuaa amomuaus maccoi 30r.,
€CJIM MaccoBas 10J1s npumecei cocrasisieT 15%..

3agaya Nel7 Ha HeliTpanuzaluio cMecH YKCYCHOM KHCIOTBI U MYPAaBbHUHOW KHCIIOT
Maccoiil0,8T pacxogoBaiy rupokcu HaTpus Maccor 8r. OmnpeaenuTe Maccy KaxKJ0h KUCIOThI B
CMECH.

3amaya Nel8. Ilpu B3auMojelcTBMM CMeCH 3TaHOJIa M MpornaHoja Maccou 10,6r c
METaJUIMYEeCKUM HATPUEM BBIJCIWICA BOJAOPOJ 00bEMOM 2,241, Ompenenutre MacCoBYIO OO
Ka)KIOr0 CHUPTa B CMECH.

3agauaNel9. B kauectBe aHTH(PHU30B B OXJIAJUTEIBHBIX CHUCTEMax JBUTATENICH
UCIOJIB3YIOT OJIMH U3 MHOTOATOMHBIX CHUPTOB. MaccoBasi 10Jisl 5JIEMEHTOB B CIIUPTE COCTABIISET:
yraepona 38,75%, Bogoponaa 9,68, kucnopoaa 51,51%. [InoTHOCTh MapoB BemiecTBa Mo BOJAOPOIY
paBHa 31. BeiBenute popmynny BemiecTsa.

3agaua 20. [ns yHUYTOKEHUSI MUKPOOOB M OaKTEpUii MOYKHO UCIIOIB30BaTh TUOKCH]I CEPHI,
€ro Tak)ke MPUMEHSIOT B Ka4eCTBE KOHCEPBUPYIOIIETO CPEACTBA MPH CYILIKE YEPHOCIUBA U JPYTHUX
(bpyKTOB.

3ananue: Borurciure, kakoit 00beM 3aiimyT 1, 5 Mosib AnokcHaa cepsl (H. y. ).

3agaya 21. B npouwiom ObulM YacThIMU CIIyyau OTpPAaBIEHUS JIOJEH B YrOJbHBIX IIaxTax
yrapabsiM Ta3oM. llockonbpky okcup yraepona(ll) me mmeer 3amaxa, TO OMACHOCTH MMOJACTYIMala
He3zaMmeTHo. [llaxTepsl, cryckasch B axXThl, Opajiu ¢ co0oi B KauecTBe CBOEOOPa3HOro MHANKATOPA
KaHapehKy B KJIETKe: KaHapeWKH MaaaoT B 0OMOPOK OT IPUCYTCTBUS B Bo3ayxe cienos CO.

3ananme: Beruucnute, kakoit 00beM (H. y. ) 3aiimyT 0, 5 moas CO; 56 T CO.

22.3amaya 6e3 pacuyéTos.

B nauane XX cronerus reosioru 3amm@poBbIBAIA Ha KapTaX MECTa OTKPBITUS Py LEHHBIX
METAaJUIOB MPHU MOMOIIY KOOPJMHAT XUMUYECKUX 31eMeHTOoB B [lepuonndeckoit cucreme. ApaGCckoit
nugpoii ykaspIBaIM HOMEp MEpUoJia, a pUMCKOH — HoMmep rpynmnbl. KpoMe Toro, B 3amucsax Obuin
emte OyKkBbI pycckoro angasuta — A unu b. Ha onHoii n3 crapeix kapT Hauui ob6o3HaueHus: 4VI b,
4VII B2, 61 b, 611 b. Paciuudpyiite 3amnucu reonoros.

3agaua23. «Caxapnasa kucaora». B 1779 r. Hemeuxuil ceHaTop, anTekapb M XHMHK
Norann Xpuctuan Burne® momeicTBOBaN W3BECTKOBOW BOJOW Ha COKHM MIABEIS M KHUCIHIIB,
coJlepiKallie «KHCIUYHYIO KHCIOTY», M 3aMETHJI, YTO U3 pacTBOpa BhIManaeT Oemblii OCaIoK.
Opnaxo coctaB ocagka BurieOy yctaHOBUTH He yaanock. Uepes HATh JIET HIBEACKUI anTekapb U
xuMuk Kapn Bunerensm Illeene pemmsi mocMOTpeTh, YTO MOJIYYUTCS, €CIM TPOCTHUKOBBIA caxap
00paboTaTh KOHIIEHTPUPOBAHHOM a30THOM KuciaoToi. OH OOHAPYKWI, YTO MPU STOM BBIJENAETCS
KpacHO-OypeIli Ta3 W o0pa3yeT MpO3payHbIi pacTBOp, KOTOPHIA OKpalIMBAaeT CHHUN JIAKMYC B
kpacHblii 1BeT. Korma Hleene mo6aBui k 3TOMy pacTBOPY M3BECTKOBYIO BOJY, MOJYy4YMJ OenbIi
0CaJIOK, OYeHb IOXOXKMH IT0 CBOMCTBAM Ha 0OCaJOK, BEIAcICHHBLINH Burneoom. Kakoe BemecTBo
oOHapy>xunu Burne6 u Illeene?

3anaya24. KAHTHXJIOP»

[Tocne otGenuBanms TpeOyercs oOsi3aTenbHas oOpabOTKa TKaHW IS YAQJICHHS XJIOpa,
MHaye ee BOJIOKHA MOTEPSIIOT MPOUYHOCTh. Kakue BemecTBa MOKHO UCIIOJIb30BATh KAK «aHTUXIIOP»?

3agaua 25.B peakmnuio, TepMoxuMudeckoe ypaBHeHne kotopoid S + Oz = SOz + 297 k/Ik,
BCTynuia cepa maccoii 1 r. KonndecTBo TemnoThl, BBIAEINBIIEECS IPU ITOM, PABHO:



A) 9,28 x/Ix; b) 74,25 x/Ix; B) 29,7 xk/Ix.

3apava 26.YKaxuTe cojb, BOJHBINA PACTBOP KOTOPOW MMEET MIEIOYHYIO CPEay:

A) cynwdart xanust; b) xmopun anromunus; B) kapOoHaT Kamus.

3agaua 27.0npenenuTe Ha3BaHUE BEIIECTBA, IVIABHAS IIEMTb KOTOPOTO COCTOMT U3 YETHIPEX
aTOMOB YTJIEPOJa, COACPKUT KapOOKCUIIBHYIO TPYIIIY U OAHY JBOMHYIO CBS3b, @ TAKXKE PaJUKAIIbI
METHJI U ATHIT:

A) 3-meTni-3-3THI0yTeH-3-0Bast KMCIIOTa;

b) 3-metmin-2-3tun0yTen-3-oBas KUCIOTA,

B) 2-metnn-3-3tunbyren-3-oBasi KUCIOT.

3agaua 28. Maruumii KonM4ecTBOM BemecTBal,5 mMonb coxrim B kuciopozae. Omnpenenure
Maccy MOJIYUEHHOTO OKCHJIa MarHus., yKaKuTe THUIl PeaKIiu.

3amaya 29. Hamnummrte ypaBHEHHsS peakUUid MeEXIy AJIIOMUHHEM | CIEIYIOIMMHU
BEIIIECTBAMH: Q) XJIOPOM; O)KHCIOPOJIOM; B)CEPOM(IBYXBAJICHTHA); I')ii0JIOM OTHOBAJICHTEH.

3anaua 30. Kakue TUIIbI XUMUYECKOH CBSI3U CYILECTBYIOT B CIEAYIOIIMX BemecTBax: a)Lil,
N2, BaCl; ,CHa.

3agauya 31. Kaxoil BelcIIMII OKCHJ W TUAPOKCUZ 00pa3yeT XMMHUYECKUH DJIEMEHT C
MOpsAIKOBBIM HOMepoM 32? Kakue cBoiicTBa Oy1yT MPOSIBISITH 3TU COSAMHEHUS?

3agaya 32.C kakuMU U3 MEPEUUCICHHBIX HIKE DOJIEMEHTOB TIepMaHuil OyneT HMETb
HauboJIbIlIee CXOACTBO, @ C KAKUM HaUMEHbIIEe: KaJMU, TaQHU, CBUHEL.

3agaya 33. Cxema peakuuu: CuClz+ KOH — Cu(OH)2 + KCI, paccraBbTe
KOA((UIIMEHTHI U YKAKUTE TUI peakluu

3agaua 34. Paccuutaiite 00BEM BOJOpOJA, W3MEPEHHBIM IPU HOPMAIbHBIX YCIOBMSIX,
KOTOPBIA MOKET 00pa30BaThCs MPU PACTBOPEHUHU B CONSTHOM Kuciaore 10,8T amoMuHUS.

3agaua 35. Ilpu HarpeBaHMM HHTpaTa HATpUs 0OpaszoBajics Kuciaoponx oobéMom 280
Mi(HOpMambHbIe yenoBusi) Kakas macca conu moaBepriiach pa3iokeHuo?

3agaua 36. Kakue u3 mepeducieHHBIX cojiedl OyayT moaseprarbes rujpoinusy: a) KBr,
6)KNO3 B)NazS. Hanumure ypaBHEHUS.

3apaua 37. Cpemu npennoxeHHbIX  (GOPMYNT  BEIIECTB,  PACIOJIOXKEHHBIX B
NPOHYMEPOBAHHBIX suelkax, BbiOepute Gopmyinbl: A) kuciaoi conu; b) kucnmotHoro oxcuna; B)
JIETY4ero BOJOPOIHOTO COETMHEHHUSI.

1 2 3
CrOg NaH CrO,Cl,
4 5 6
NH,CI NH; CcoO
7 8 S
K[AI(OH),] HIO, Ca(H,PO,),

3anava 38. Cpeau npeuioskeHHbIX (POPMYIT U Ha3BaHUH BEILIECTB, PACHIOJIOKEHHBIX B
IIPOHYMEPOBAHHBIX siUeiKax, BeIOepUTe (hOpMyIly WM Ha3BaHUE, COOTBETCTBYIOLIEE: A)
pacTBOpUMOMY OCHOBaHUI0, b) kucnoii conu, B) Heconeobpasyromiemy okcuay.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKXCHI 5 6
CH, co
JIATHA
7 8 9
Cr(OH), Mg,N, ZnO

3axaua 39. CocTaBUTb ypaBHEHUA peakunin Npu NoMoLLM KOTOPbIX MOXHO
ocyuiecTBUTb npeBpaweHna: Ca—CaO—Ca(OH)2 —Ca(NO3):

3agaua 40. CocTaBuTh ypaBHCHHS PEAKIUil MPU MOMOIIA KOTOPHIX MOXHO OCYIIECTBHTh
npespaierus: Na2O— NaOH —Cu(OH),—Cu(SOa4)



3apauya 41. B nByx mnpoOupKax HAXOIATCS PACTBOPHI THUAPOKCHAOB KaIMs W KaJbIIUA.
Harnumuire ypaBHeHHs peaKIui, Py MTOMOITH KOTOPBIX MOXKHO Pa3IUYUTh 3TH PACTBOPBHI.
3agaua 42.B nByx npoOupkax HaTUTBl PAaCTBOPBI CEPHOM KHUCIOTHI M CyJibdara HATpUs
[IpennioxuTe nBa criocoda Mpu MOMOIIHM KOTOPBIX MOKHO Pa3IuYUTh 3TH PACTBOPBI.
3amaua 43. [loabepuTe K TeKCTY NPABUJILHBI TEPMHH ONpeeIeHHs IOHATHS:
a).- BEIIECTBA, OJIMHAKOBBIC 110 COCTABY, HO Pa3HBIC 110 CTPOCHHMIO.
0) .- 9TO PsIi COSAMHEHUM, CXOJHBIX IO CBOEMY CTPOCHHUIO M XMMHYECKHM CBOWMCTBAM,
KOTOPBIC OTJIMYAIOTCS JIPYr OT JApPyra IO COCTaBy MOJICKYJ Ha OJHY WJIM HECKOJIBKO
rpynn CH2.
B) - 3TO M30MEPHI, OTIMYAIOIINECS OPSIKOM COSAMHEHUS aTOMOB.
I.. PEACTaBIsET COO0I COBOKYITHOCTh HECHCTEMATUICCKUX UCTOPHUSCKU CIIOKUBITUXCS
Ha3BaHWN OPraHUYECKUX COCITMHECHHM.
I)..- 3TO SIBJICHHWE CYIIECTBOBAHUS BEUICCTB, MMECIOIINX OJUHAKOBBIA KAUYECTBEHHBIA U
KOJIMYECTBEHHBIN COCTaB, HO Pa3IMYHOE CTPOCHHE U Pa3HbIE CBOMCTBA.
3agaua 44. Hanumure cTpyKTypHBIe GOPMYJIbI COCIMHEHHIT 110 MX HAZBAHHUSIM:
a) 2,5-TuMeTUITeKCceH-3;
0) 2-MOHOMETHII-3,5-TUTTPOITMIIHOHAH;
B) 2,5 - IMMETHI - 3-HUTPOTEKCaH;
r) 2,3-TUXJIOPreKCaHOBasi KMUCIIOTA;
) 2 - aMUHOOYTaH.
3anaua 45. 3anoanure TadauIy

30Mmepus 30Mmepus M30Mepus
MesxkaccoBast o
BemectBo ['omomor  |yrieponHoro BOMeDISL [TOJIOKEHUS (YHKLIMOHAIbHOM
CKeneTa p KpaTHOM CBA3H |[PYIIIBI
[lenTan
['excen-2
byranon-1

3anaua 45. Kak pa3znuuuth KpaxmMalibHbIi KielicTep U rauuepun? Hanummure ypaBHeHUs peaxiuii?
3agaya 46. Kak onbITHBIM MyTEM pa3IuuUTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
peaKLuii.

3agaua 47. CoCTaBUTb ypaBHEHUS peakKumnin Npy NOMOLLM KOTOPbIX MOXHO
ocyLecTBnTb npeBpaweHnAa: metTaH— aueTurnieH— 3TaHallb —3TaHOJ1
—>6pOM3TaH —>3TUNEeH —3TaHOJ1— 3TaHallb.

3agaua 48. OcylecTBUTb NpeBpaLlleHnsa: auertaT kanma — 3taH — X —

3TaHon — anatunosBbin 3dunp. HasesaTb BeuwecTBo X.

3agauad9. Cxopocts xummueckoii peaxiuu mpu 20°C paBHa 1 Mons/n . BeramciuTe ckopocTh

s1o#t peakuuu mpu 60°C, ecriu TemmepaTypHBIit KodG(HIMEHT paBeH 3.

3agaua 50. Kak Hafj0 M3MEHHUTH KOHIIEHTPAIMH BEIIECTB, AaBJICHHE U TEMIIEpaTypy TOMOTEHHOMN
cucremsl PCls<>PCl3+Cl2 -129 x]Ix.

3agaya 51.Bo mHOrue coBpeMeHHbIE CTHpalibHbIE MOPOLIKK J100aBIsAIOT O€3BOJAHBIN Cynbdar
HaTpUs JUISl COXpAaHEHHs ChIIydecTH 3a cy€T KakKoro Ipoliecca 3Ta COJb MPeloTBpaliaeT
CJIEKMBAEMOCTb ITOPOLIKOB?

3apauya 52.Uto0bI cemeHa ¢/X KyJabTyp XOPOIIO COXPAHSUIHCh OHHU JOJKHBI UMETh BIAQKHOCTH HE
6onee 15 %. BrpicymuTe cemMeHa He Bcerja MpoOCTO, TaK KaKk HarpeBaHUE NPUBOAUT K MOTEpe
BCcxokecTH. [loaTOMy NPUMEHSIOT XMMHUYECKYI0 CYUIKY: CMEIIMBAlOT ceMeHa C Oe3BOJAHBIM
cyib(aromM HaTpus. DTa COJb JIETKO 00pa3yeT O4eHb MPOYHBIA KPUCTAJUIOTUIPAT, MOITOMY IpHU
CMEIIMBAHUM €€ C BIAKHBIMM CEMEHaMH OHa OTHHUMAaeT OT HUX BOJAY U CBS3bIBaET €€ B
kpuctamoryapar NaxSO410H20. Paccuuntaiite, CKOJIBKO HYKHO cynabdaTa HaTpus s
BhICymMBaHUs 10 KT CeMSH, UMEIOIINX BIXXHOCTH 25%, 10 KOHAUIIMOHHON BiIakHOCTH 15%



