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1. MIOACHUTEJ/IBHASA 3AIINCKA

[Iporpamma 001€00pa30oBaTEIHPHON YYCOHOW JTUCHUIIIMHBI «XHUMHs» TpEIHAa3HAYCHA IS
U3y4eHHs] XUMHHM B MpopecCHOHAIbHBIX oOpa3oBarenbHbix opranuzanusx CIIO, peanusyromumx
o0pa3oBaTelbHyI0 IpOrpaMMy cpeaHero ooOmiero oOpa3oBaHHMs B Ipeleiax OCBOCHHUS OCHOBHOMU
obpazoBarensHoii mporpammbl  CIIO (IIIICC3) Ha 6aze OCHOBHOTO 00ImIero o00pa3oBaHUS TIpH
MOJIMOTOBKE KBAJM(UIIMPOBAHHBIX CIEMUAINCTOB cpeaHero 3BeHa. [Iporpamma pa3zpaboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpegnero oOmiero o0pa3oBaHUs, MPEIBSIBISEMBIX K CTPYKTYpE, COACPKAHUIO U
pe3ysbTaTaM OCBOCHHSI Y4€OHOM TUCHUIUIMHBI «XHUMHS», B COOTBETCTBMM C PexomMeHmauusMu 1o
OpraHu3ali TOJYYEHHUsl cpenHero oOmiero oOpa3oBaHMsS B Ipeleiax OCBOCHHS 00pa30BaTEeNbHBIX
IporpaMM CpeaHero mnpodeccuoHanbHOro oOpa3zoBaHUs HAa 0a3e OCHOBHOrO 00IIero oOpa3oBaHMs C
y4eToM TpeOoBaHMH (eaepanbHbIX T'OCYAAPCTBEHHBIX O00pPa30BaTENbHBIX CTAaHAAPTOB M IOJIy4aeMOU
npodeccuu WM CHelUaIbHOCTU CPEJHEro mnpodeccuoHalbHOro odpasoBanus (mucbmo Jlemapramenra
rOCy/IapCTBEHHOW MOJUTUKHU B cepe moaroroBku padounx kaapos u 1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259, ¢ yuérom yTOouHEHH K pekoMeHaausam ot 25.05.2017r., mpotokoi Ne3).

Conepxanue nporpaMMbl «XHUMHUS» HAlpaBIeHO Ha JOCTIDKEHHE CICAYIOMIMX LeJeH:
dbopMupoBaHre y 00yJarOlMIMXCs YMEHHUS OICHUBATh 3HAUMMOCTh XMMHUYECKOTO 3HAHMS JUIS KaXJIOTO
4enoBeKa; (OpMHpPOBaHWE y OOYYAIOUIMXCS IENIOCTHOTO TPEICTABICHUS O MUPE W POJIM XUMHH B
CO3/IaHUU COBPEMEHHOM €CTeCTBEHHO-HAYUYHOI KapTUHBI MUPA; yMEHUsI 00BACHATH O0BEKTHI U MPOIECCHI
OKPY’KAIOIIEH JIEHCTBUTEIIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOM CpEBbl,
UCIIONB3YS JUIS 3TOTO XMMHUYECKHE 3HAHUS; Pa3BUTHE Y OOYYAIOIIMUXCS YMEHHH pa3nuyaTh (akThl U
OLIEHKH, CPAaBHUBAThH OLICHOYHBIC BBIBOJIBI, BUJETh MX CBS3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHEB C
OTIpeICIEHHOM CHUCTEMOM IIEHHOCTeH, (HOpMynHpoBaTh M OOOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;
npuolOpereHre 0O0y4YaIOIIMMUCS OMBITA PAa3HOOOpa3HOW AEATENBHOCTH, MO3HAHHUA W CaMOIIO3HAHUS;
KIIFOYEBBIX HAaBBIKOB, HMEIOLIUX YHHBEpPCAIbHOE 3HAYCHHE [UIsl PA3NUYHBIX BHJIOB JEATEIHLHOCTH
(HaBBIKOB pellleHus MpoOjeM, MPUHATUS pEIIeHUM, INOWUCKa, aHaiau3a W 00paboTku HHpOpMaLuH,
KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUN, COTPYAHHUYECTBA, O€30MacHOr0 OOpalieHus C
BEIIECTBAMH B MTOBCEHEBHOM JKU3HU).

B nporpammy BKIIOYEHO coOjepKaHHe, HampaBiIeHHOE Ha (OPMUPOBAHUE VY CTYIACHTOB
KOMIIETEHIIMHI, HeoOX0oauMbIX i KauecTBeHHOro ocsoenus ITIICC3 CITIO na 6a3e OCHOBHOI'O OOIIEIO
o0pa3oBaHMs C IMOJIYYEHHUEM CpEeIHEro o0Iiero o0pa3oBaHMsl; TPOTrPAMMbI MOATOTOBKHU CHEIHATUCTOB
cpennero 3sena (I[MIICC3).

[Iporpamma yueOHOM IUCHMIUIMHBI «XHMMHS» SIBISETCS OCHOBOM i Pa3pabOTKU paboumx
nporpaMM, B KOTOPHIX TpodecCHOHaNbHbIE 00pa30BaTENbHBIE OpPraHU3AlUH, PEaTH3YIOIINe
00pa3oBaTenbHyI0 MpOorpaMmy cpenHero oodmiero odpaszoBanus B npenenax ocBoenus [IIICC3 na 6aze
OCHOBHOT'0 0011ero o0pa3oBaHus, YTOUHSIOT COJiepXKaHHe y4eOHOro maTepuala, Mocjael0BaTeIbHOCTb
€ro M3y4YeHHsl, pacrpe/ie]ieHne yueOHbIX 4acoB, TEMATUKY pedepaToB, BUABI CAaMOCTOSTENLHBIX PadoT,
YYUTBIBAs CHEUU(UKY TPOrpaMM MOJATOTOBKH CIEHUATUCTOB CPEAHEr0 3BEHa, OCBAaMBAaeMOM
cnenuanbHocTH 19.02.10 TexHoa0rUs NPOAYKIMU 001ECTBEHHOT0 MUTAHNS.

[IporpaMma MOXET UCHONB30BAThCS JIPYTUMH  MPO(ECCHOHAIBHBIMU  00pa30BaTeIbHBIMU
OpraHU3aIMsIMHU, PEATU3YIOIIMMU 00pa30BaTEbHYI0 MPOrpaMMy CpEAHEro oO0miero oOpa3oBaHHUS B
npenenax ocsoeHus: OOII CITO na 6aze ocHoBHOTO 00111eTO 00pazoBanus (IITIICC3).

2. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUILINHBI «XUMUS»

X¥UMHg — 3TO HayKa O BEIIECTBAaX, MX COCTaBE M CTPOEHUHU, CBOMCTBAX U INPEBPAIICHUSX,
3HAUEHUU XUMHUYECKHX BEIIECTB, MAaTepUAIIOB M IMPOILIECCOB B MPAKTUUYECKOW JEATEIbHOCTH YEIOBEKa.
Conepxanme o001eo0pazoBaTeIbHON y4eOHOW TUCHMIUIMHBI «XHMHS» HAlpaBlIeHO Ha YCBOEHHE
00y4JaroIMMHUCS OCHOBHBIX MOHSTHUN, 3aKOHOB M TEOPHM XWMHUHU; OBJAJIEHHE YMEHHUSMHU HaOI0/1aTh
XUMHUYECKHE SBJICHUS, NPOBOAUTH XUMHYECKHH SKCIIEPUMEHT, NPOU3BOJUTH PpAacdyeTbl Ha OCHOBE
XUMHUYECKHX (POpMYJl BELIECTB M ypaBHEHUN XMMHUYECKUX peakuuid. B mpoiecce m3ydeHus Xumuu y
o0yJaroImuxcsi Pa3BUBAIOTCS I103HABATEJbHBIE HWHTEPECHl W HHTEIUIEKTyallbHbIE CIOCOOHOCTH,
NOTPEOHOCTH B CaMOCTOSTEIbHOM MPUOOpPETEHUS 3HAHUI M0 XUMUHU B COOTBETCTBUU C BO3HHUKAIOIIMMHU



YKU3HEHHBIMH MpoOIeMaMH, BOCIIUTHIBACTCS OEpeXKHOE OTHOLICHMS K MPHUPOJAE, TOHUMAaHHE 30POBOrO
o0pa3a xKHU3HU, HEOOXOAUMMOCTH MPEAYNPEKICHUS ABJICHUN, HAHOCAIINX BPE 3/I0POBBIO M OKPY>KAIOIIEH
cpene. OHM OCBaMBalOT MPUEMbI T'PAMOTHOIO, 0€30MacHOr0 MCIOIb30BAHMS XMMHUYECKHUX BELIECTB U
MaTepHajoB, MPUMEHIEMBIX B OBITY, CEIbCKOM XO3s5IHICTBE M Ha Mpou3BojacTBe. [Ipu cTpykTypupoBanuu
coJiepkaHusi o01ieo0pa3oBaTeaIbHON yueOHONW JUCIHUIUIMHBL ISl TPOoQecCHOHAIBHBIX 00pa30BaTeIbHbIX
OpraHu3alii, peaqTu3yrInuX 00pa3oBaTeIbHYI0 IPOTPaMMy CPEIHEro o0Iero o0pa3oBaHus B Mpeenax
ocsoerust OOIT CITO Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHMs, YYUThIBATACh OOBEKTUBHASI PEATBHOCTh
— HeOonpmol 00BbeM 4YacoB, OTHYIICHHBIX Ha HM3y4YCHHE XHMUU M CTPEMJICHHE MaKCHUMAaJbHO
COOTBETCTBOBATh HJAESIM pa3BuBaroliero odydenus. Ilosromy Teopernyeckue BOMPOCHI MaKCUMAIbHO
CMEIIEHBl K Hadalxy HW3y4YeHHs TUCIMIUIMHBI, ¢ T€M 4YTOOBI MOCIHEAYIOMNN (aKTHUECKUH Marepuat
paccMaTpuBalCs Ha OCHOBE U3YUYEHHBIX TEOPHUHL.

Peanuzanusi [EIyKTUBHOTO MOAXOAa K HM3YYCHHIO XHMHU CHOCOOCTBYET pa3BUTHIO TaKHX
JIOTUYECKHUX ONepaluii MBIIUICHHS, KaK aHaJu3 U CUHTE3, 0000IeHne U KOHKpETH3alus, CPaBHEHUE U
aHaJIOTHsl, CUCTEMAaTH3aIMs U KiIacCu(UKAIUs U Ap.

N3ydyenne xumuu B Mpo(ecCHOHANBHBIX O0Pa30BAaTEIbHBIX OPTraHU3ALUAX, PEATU3YIOLIUX
o0pa3oBaTeNbHYIO TIporpamMmy cpeHero oomiero oopazosanus B npeaenax ocsoerust OOIT CITO Ha 6aze
OCHOBHOTO o0miero oOpa3oBaHHs, HMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MpoQuis
poeCCHOHATBLHOTO 00pa3oBaHUsl. DTO BBIPAKAETCS B COJACPKAHUM OOYYCHHS, KOJIMYECTBE YacOB,
BBIJICTISIEMBIX HA U3YYEHHUE OTAEIbHBIX TEM IMPOrpaMMBbl, TNIyOMHE UX OCBOCHHUS 00y4aroIuMucs, oobeme
U XapakTepe MPaKTUYECKUX 3aHIATUH, BUaX BHEAYAUTOPHON CAMOCTOSTEIbHONW PaOOTHI CTY/ICHTOB.

IIpu ocBoenun crenuanbHocTeil CIIO  TexHuyeckoro mpoduiss 1podhecCHOHATHLHOTO
00pa3zoBaHus XUMHS U3ydaeTcs 6osee yrinyOiIeHHOo Kak npoduibHas yueOHast JUCIUTUIIMHA.

Crneundurka u3y4eHHS XUMUU TPH OBIQJACHUU CHEHUAIBHOCTSIMH TEXHUYECKOTO MPOQUIIs
OTpakeHa B KaxkJ1oi TeMe paszzgena «CoaepkaHue ydyeOHOU AUCUMILIMHBDY B pyOpuke «lIpodunbHbie u
npo(ecCHOHANBPHO 3HAUMMBIE JJIEMEHTHI COJCpXKaHUS». OTOT KOMIIOHEHT pealu3yercss Hpu
WH/IMBUIYAIbHOW CaMOCTOATENBbHON paboTe oOyuarommxcsi (HamucaHuu pedeparoB, MOATOTOBKE
COOOILIeHUH, 3alIUTe MPOEKTOB), B Mpollecce YUeOHOH AeITeTbHOCTH MO PyKOBOJICTBOM MPEIo1aBaTes
(BBITIOJTHEHUU XUMHUYECKOTO SKCIIEPUMEHTa — JTaOOPAaTOPHBIX OMBITOB U MPAKTUYECKUX PadOT, pEIICHUH
MPAKTUKOOPHUEHTUPOBAHHBIX PACUETHBIX 337124 U T.1I.).

B mporecce wu3ydyeHHsT XMMHU TEOPETUYECKHE CBEIACHHUS JOIOJHSIOTCS JIEMOHCTPALUSMH,
7a00paTOPHBIMU  OMBITAMU U MPAKTUYECKUMH  3aHATHSAMHU. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHYECKOMY OSKcrepuMeHTy. OH OTKpbhIBa€T BO3MOXKHOCTH (OpMHUpOBaTh y OOydYarOLIMXCS
CrelMalbHbIe MPEIMETHbIE YMEHHUS: pad0TaTh C BEUIECTBAMH, BBIIIOJIHATH MPOCTHIE XUMUYECKUE OTIBITHI,
yYUTh 0€30MacHOMY M OSKOJOTHYECKH TPAaMOTHOMY OOpAIleHHWI0 C BEIIECTBAMH, MaTepHajaMH |
nporeccaMu B OBITY M Ha IPOM3BOJICTBE.

Jlis  opraHu3anuy BHEAYAUTOPHOHW CAMOCTOSITENBHOM pabOThl CTYJAEHTOB, OBJIAEBAOLINX
crnenuanbHOCTIMU  CIIO TeXHHMYECKOTO M eCTECTBEHHO-HAaydyHOro mpoduiieir mpodeccruoHamIbHOro
o0Opa3oBaHusl, PEACTABIECH MPUMEPHBIN MepedeHb pedepaToB (I0KIaI0B), HHIUBUIYATbHBIX TPOEKTOB.

B mnpomecce u3ydeHuss XUMHH BaXHO (HOPMHUPOBATH HWH(POPMAIMOHHYIO KOMIIETEHTHOCTD
oOyyaromuxcs. [TosTroMy mpu opraHuzalMu CaMOCTOSATENBHOM pabOThl HEOOXOIMMO AaKIEHTUPOBATh
BHHMaHuE OOydarolluxcsi Ha Moucke MH(pOpMaluu B cpeicTBax maccMmenua, MHrepHere, yueOHOU u
CHEIMAbHON JHUTepaType C COOTBETCTBYIOUIMM OGOpPMJICHHEM U TMPEACTaBICHHEM pPE3yIbTaTOB.
Nsyuenue o61meo06pa3zoBaTeIbHON Y4eOHOM MUCIUIUIMHBI «XHUMHS» 3aBEPIIACTCS TOJABEACHIUEM UTOTOB
B Gopme nuddepeHInpoBaHHOTO 3aUeTa B paMKaxX MPOMEXYTOYHOHN aTTecTalli CTYIAEHTOB B Ipoliecce
ocsoerust OOIT CIIO ¢ nonyuenuem cpennero oomiero oopazosanus (IITICC3.)

3. MECTO YYEBHOMH JUCHUILJIUHBI B YYEBHOM ILIAHE

YyeOHasi AUCHUIIINHA «XUMUS» SBISETCS y4EeOHBIM MPEIMETOM IO BBIOOPY U3 00s3aTeNbHOM
npeametHoir obmactu «EctectBennbie Haykn» DI'OC cpemgnero oOmiero obpazoBanusi. B ®umnmane,
peanu3ylonieM 00pazoBaTeNbHYIO MPOTpaMMy CPETHEro o0IIero oOpa3oBaHHsS B MpefeliaXx OCBOCHUS
OOII CIIO na 6a3e oCHOBHOTO 001Iero oOpa3oBaHMs, ydeOHas MUCIUIUIMHA «XUMHS» WU3y4aeTcs B



obmeobpazoBatenbHoM 1ukie yueonoro miana OOIT CIIO na 6a3e ocHOBHOTO 00IIero o0pa3oBaHus ¢
noiydeHueM cpennero odbmero odpazoBanus (IIIICC3). B yuebnom mnane IITICC3 mecto yueGHON
JTUCIUTIIMHB «XUMHUS» — B COCTaBe 00Ie00pa30oBaTENbHBIX YUYE€OHBIX ITUCIUIUIMH IO BBIOOPY,
dbopMupyeMbIx U3 00s3aTelnbHBIX npeaMeTHbX obnacteir @I'OC cpenHero obmiero oOpa3oBaHus, s
crenranbHocTH CITO 19.02.10 TexHoJiorusi NpOAyKIHH 001IECTBEHHOT0 MUTAHUSA

4. PE3YJBTATHI OCBOEHHUS YUEFHOU JUCIIUILIAHBI

OcBoenue cojiepkaHus y4eOHON TUCHUIIMHBI « XUMUsD» 00eclieunBaeT JOCTUKEHNUE CTyIeHTaMU
CIIELYIOIIUX PE3YIbTATOB:

JIUYHOCHIHBIX:

» YyBCTBO TOPJOCTH M YBaXCHUS K HCTOPHHM U JIOCTHIKCHHUSM OTEYECTBEHHONW XMMHYECKOMN
HAyKU;

» XMMHUYECKH TPaMOTHOE TIOBEACHHWE B MPOPECCHOHATBHON MAEATEIBHOCTH W B OBITY IpH
oOpalleHnn ¢ XUMUYECKMMHU BELIECTBAMH, MaTepralaMH U IIpoLieccaMi;

» TOTOBHOCTb K IIPOJOJDKECHHIO 00pa30BaHuUs U MOBBIICHUS KBATH()UKALUY B U3- -
OpaHHOI NpodecCHOHAIBHON NesITeIbHOCTH U OObEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIUIH
B 9TOM;

» YMEHHE WCIOJIb30BaTh JOCTI)KEHHS COBPEMEHHOW XUMHUYECKOW HAyKH M XHMHYECKHX
TEXHOJIOTUH JUIsI TOBBIIMICHUSI COOCTBEHHOTO HWHTEIUICKTYaJbHOTO Ppa3BUTHS B  BBIOpaHHOU
npodeccuoHaIbHOMN 1S TeIbHOCTH;

MemanpeOMemetx:
> HUCIIOJIB30BaHHUC Pa3siIMYHbIX BHUJOB
IM03HABaTCIIbHOM JACATCIIBHOCTH M OCHOBHBIX HHTCJUICKTYAJIbHBIX onepaunﬁ (HOCTaHOBKI/I 3aJ1a4u,

dbopMynupoOBaHUs TUIIOTE3, aHAIW3a U CHHTE3a, CPAaBHEHHUs, 0000IEHNs, CUCTEMAaTU3aIl1H, BBIABICHUS
MPUYMHHO-CIICACTBEHHBIX CBS3€M, IOMCKA AaHAJIOTOB, (OPMYJIMPOBAHUS BBIBOJOB) IS pEIICHUS
MOCTAaBIICHHOW 3a/layd, TPUMEHEHHE OCHOBHBIX METOAOB IO3HaHUS (HAOIIOACHHS, HAay4HOTO
AKCIIEPUMEHTA) JUIsI U3YYCHHS PA3TUYHBIX CTOPOH XHUMHUYECKHX OOBEKTOB M IMPOIECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBATHCS B MPOPECCUOHAIBHOM cdepe;

» HCIIOJIb30BAHKUE PA3JIMYHBIX MUCTOYHUKOB JUISI TIOJTYYCHHUS XUMUYCCKOW MH(DOpMAIHK, YMCHHE
OILICHUTH €€ JIOCTOBEPHOCTD ISl TOCTHIKEHHS XOPOIIUX Pe3yIbTaToB B MpodeccuoHanbHoi chepe;
npeomemmuvix:

» C(pOPMHPOBAHHOCTH MPEJICTABICHUI O MECTE XUMHH B COBPEMEHHOW HAYYHON KapTHHE MUPA;

» TIOHMMAaHHE POJIM XUMUU B (POPMUPOBAHUU Kpyro3opa H (yHKIMOHAIEHON IrPaMOTHOCTH
YeJIOBEKa JJIs PEIICHUs TPAKTUYECKUX 3a]1a4;

» BIIQJICHUE OCHOBOIIOJIATAIONIUMH XUMHUYECKUMHU TOHSTHUSAMHU, TEOPHUSIMH, 3aKOHAMH |
3aKOHOMEPHOCTSMH;

» YBEpEHHOE T0JIhb30BAHUE XUMHUECKOW TEPMUHOJIOTHEH U CUMBOJIUKOIA;

» BIaJIcHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIIO3HAHUS, WCIOJIB3YEeMBIMH B XHMHH:
HaOII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

» yMeHue 00padaThIBaTh, OOBSICHATEH PE3YIIbTATHI MPOBEJACHHBIX OTBITOB H JICJIATh BHIBO/IBI,

» TOTOBHOCTh W CIIOCOOHOCTH MPHUMEHSATh METOJbI TO3HAHHWS TPU PEIICHUH TPaKTUYCCKUX
3a/1ay;

» c(hOopMHUPOBAHHOCTh YMEHHs JIaBaTh KOJIMYECTBEHHBIC OICHKH W MPOU3BOAMTH PACUYETHI IO
XUMUYECKUM (POpMYyJIaM U YPaBHEHUSIM;

» BIIaJICHUE MPaBUJIAMHU TEXHUKH OC30MACHOCTH MPU UCTIOIb30BAaHUN XUMHUYCECKUX BEIIECTB;

» C(HOPMHUPOBAHHOCTh COOCTBCHHOW MO3UIUM TI0 OTHOIICHHIO K XUMHYECKOH WH(OpMAIIHH,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.



5. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCITATIIUHBI
5.1. O0beM yueOHOM TMCUMILIHHBI M BUbI Y4e0HOi#i padoThI
Pabouas yueOnas mporpaMmma JUCHMILIHHBI TOCTPOSHA MO MOJYJIbHO-0J0YHOMY NpuHIMITY. B

Tabiuie 5.1 ykazaH 00beM BpeMEHH, 3allJIaHUPOBAHHBIA Ha PeaIM3aIliio BCEX BUAOB YUeOHOU pabOTHI.

Tabnuma 5.1 - O6beM BpeMeHH, 3allJIaHUPOBAaHHBIA Ha peain3aIliio BCEX BUIOB Y4eOHOH paboOThI

Bupa yueOHoii padoThl Oo0bem
4acoB
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 162
Oo0s13aTe1bHAs ayIMTOPHAs yueOHAs Harpy3Ka (Bcero) 22
B TOM YHCIJIE:
JabopaTopHbIC PAOOTHI
IIPAKTUYECKHE 3aHITHS 12
KOHTPOJIbHBIC PAaOOTHI 2
BHeayauTopHasi camocTosiTeJibHasi padoTa od0y4yawierocsi (Bcero) 140
B TOM YHCIIE:
HcclieJoBaTenbcKas padboTa
pabota ¢ nHGOPMAIMOHHBIMU UCTOYHUKAMU 50
pedeparuBHas paboTa 10
pacueTHO —Tpaduueckas pabora
TBOPYECKHE 3aTaHUs
MOJIFOTOBKA MPE3EHTAIIMOHHBIX MaTepHAJIOB 20
COCTaBJICHHE TaOJIHII, CXEM 10
COCTaBJICHUE OTIOPHBIX KOHCIIEKTOB, TE3HUCOB 50

ITpoBepka kayecTBa yCBOCHUS M3yUYEHHOI'O MaTepHaja OCYIIECTBIISAETCS C IPUMEHEHHEM
pPEUTHUHTOBOM TexHONOruH. TeKyiunii KOHTpoIib (1cemecTp) —KOHTpoOJIbHAS paboTa.
ITpomesxyTounas arrectanus (2 ceMecTp) MPOBOAUTCS 110 OKOHUYAHUM U3YYEHUS Kypca
JUCIUTUTHHBL B opme auddepennmpoBanHoOro 3auéra (KOMIBIOTEPHOE TECTHPOBAHNUE).

5.2. TemaTnueckmii NJIaH 1Mo AMCUMILIMHE B pa3pe3e MoayJieil

HanmenoBanue s < KonnyecTBo ayJuTOPHBIX 4acoOB
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Paznen 1. O6mas u 69 25 44 32 12
HEeOpraHu4YecKasi XuMusi
1 cemecTp
Mopayas 1. OcHOBHbIE TOHATHA U 8 2 6 4 2
3aKOHBI XUMHUH
Tewma 1.1. BBenenue 2 2 2 -
Tewma 1.2 OcHOBHBIE 3aKOHBI 6 2 4 2 2
xuMuH. OCHOBHBIC TIOHATUS XUMHH
Monyas 2. [lepuoanyeckuii 10 4 6 4 2
3aKOH M MePUOINYecKas CHCTeMa
XUMHYECKHUX )JIEMEHTOB
J.A.MeHnneseeBa




Tema 2.1
[lepronnueckuii 3aKOH U
NEpUOINYECKAsI CUCTEMA
XUMUYECKHUX HJIEMEHTOB
J.M.Mengeneena

Tema 2.2
CtpoeHue aTroma

Monyas 3.
CTtpoeHue BemecTBa

10

Tema 3.1.
HNonHas cBs3b;

Tema 3.2

KoBasienTHas nonsipHas u
HETOJIApHAs] XUMUYECKas CBSI3b.
Meramnueckas CBS3b M THUIIBI
KPUCTAJUIMYECKUX PEIIECTOK

Tema 3.3

ArperaTHple COCTOSIHHS BEIIECTB U
BOJIOpPOJHAS CBs3b. JlucriepcHbIE
CHCTEMBI

Monyan 4

Boaa. PacTBOphbl.
DJIEKTPOJIMTHYEKAs
AUCCOLMALUS

13

Tema 4.1.

Bopa. PactBopsl. PacTBopeHue.
MaccoBas 1011 paCTBOPEHHOTO
BEILECTBA B pacTBOPE

Tema 4.2.
DNEeKTPOIUTHYEKAs JUCCOLUALHS.
Hanucanue ypaBHeHui

XUMHNYCCKHUX peaKuHﬁ C TOYKH
3penus TO/1

Monyas S.

Kuaacenpukanus
HEOPraHU4YeCKHX COCAMHEHHH H
HX CBONCTB

10

Tema 5.1
KucnoTel m ocHOBaHUS, B UX
CBOMCTBA

Tema 5.2.
OKcHABI U COMH, UX CBOMCTBA.

4

O6o0marwmuii ypok 3a 1 cemectp

2

Hroro 3a 1 cemecTp:

o1

17

10

2 cemecTp

Moayasb 6
XuMHYECKHE peaKunu

8

4

Tema 6.1.
Knaccudukanus xumuaecknx
peakiuii. CKOpOCTh M 0OpaTUMOCTD

4

2




XUMHYECKUX PEaKIui

Tema 6.2
OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUH.

Moayasb 7
MeTaJJIBI 1 HEMETAJLIBI

10

Tema 7.1

MerTanel, uX KJIacCu(UKAIIHS.
CniocoOsI omydyeHus1, GU3nIecKre
Y XUMHUYECKUE CBOMCTBA METAIIJIOB

Tema 7.2

Hemeramnel. OKUCIUTENBHBIC U
BOCCTAHOBUTEIILHEIC CBOMCTBA
METAJJIOB B 3aBUCHMOCTH OT
MOJIOKEHUS B PATY
3JIEKTPOOTPHUIIATEIIBHOCTH

Pa3nen 2. Oprannyeckasi XuMusi

48

14

34

24

10

Mopyas 1

OcCHOBHbDBIE IOHATHSA
OPraHuYecKoil XMMHUH U Teopust
CTPOEHUSA OPraHUYeCcKHX
coeIuHeHu

10

Tewma 1.1.
[IpeameTr opraHM4ecKor XUMHUHU

Tema 1.2.
Teopust CTpOCHHSI OPraHUYECKHX
BEIECTB

Mopyas 2
YrieBoaopoabl U UX NPUPOIHBIE
HCTOYHUKH

16

10

Tema 2.1
AJKaHEbI

Tema 2.2
Ankensl. JlueHOBBIE
yrieBoopoasl. Kayuyku. AnKuHBI

Tema 2.3
Apensl. [TpupoHbIE HCTOYHHKH
YIJI€BOOPOIOB

Mopyas 3
Kucaoponocoaep:kaimue
OpraHuyecKue coeMHEeHus!

14

10

Tema 3.1
Cruptsl. DeHon

Tema 3.2
Anppaeruasl. KapOboHOBBIE
KUCJIOTEL.
Crnoxuble 3¢upsl. XKupsl.

Tema 3.3
Yrnesoanl

MonayJs 4.
A3oTcoaepxxkanige OpraHu4ecKue
coeqnHenus. [loaumepsl




Tema 4.1 4 4 2 2

AMUHBI. AMHUHOKHUCIIOTEL. beku

Tembr 4.2 4 4 2 2

[Tonumepst

HTroro 3a 2 cemecTp: 66 22 44 32 12
117 39 78 56 22

5.3. TemaTnueckuii MJIaH U coJiep:KkaHue padoyeil yueOHOI MporpaMMbl TUCUUILITAHBI
Jiss  XapakTEepUCTHKH YPOBHS OCBOGHHUS y4eOHOro Marepuaja HCIOJB3YIOTCS — CIIEAYIOIINe
0003HaYeHHUS:
1 — o3HakOMUTENBHBIN (y3HaBaHUE PaHEE NU3YUYEHHBIX OOBEKTOB, CBOMCTB);
2 — penpoAYKTHUBHBIN (BBIIOJIHEHUE AEATEILHOCTHU MO 00pa3ily, HHCTPYKIIUU WIH O]l PYKOBOJICTBOM)
3 — NOpPOAYKTHBHBIN (IUVIAHUPOBAHME M CAMOCTOSTEIIHOE BBIOJHEHHE JEATEIBHOCTH, pPEUICHHE
poOJIEMHBIX 3a/1a4)

HanmenoBanwue paznenoB | ComepxaHue yueOHOTO MaTepHaa, O6bEM | YpoBeHb
MOAYJIEH U TEM nabopaTropHble, MPAKTUYECKUE, KOHTPOJIbHBIE | YacOB | OCBOCHUS
Y CaMOCTOsITeNIbHasl paboTa 00y4aroIIUXCsl.
1 2 3 4

Pazgean 1. O0masi m Heopranm4veckasi XMMus

MO}Iy.TIb 1. OcHOBHBIE IOHATHS ¥ 3aKOHbI XHMHH

Tema 1.1BBenenune Coaep:xanue o0yueHust 2 1
HayuHbie MeTOIbI TO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUN. Posib 3KCiepuMenTa u
TEOpUHU B XUMHH. MoJIeTupoBaHue
XUMHUYECKHUX TPOIIECCOB. 3HAYCHHE XUMUH
ripu ocBoennu npodeccuii CI10 u
cnenuanbHocteil CI1O TexHuueckoro
nipoduiis mpodeCCHOHATBEHOTO 00pa30BaHus

BemectBo. ATom. Monekyna. XuMudeckuit 2 1,2
anemeHT Asutorporwsi. [TpocTeie U CII0KHBIE
BelecTBa. KauecTBEHHBIN M KOJINYECTBEHHBIN
COCTaB BEIIECTB. XMMHUYCCKHE 3HAKH U
¢dbopmynbl. OTHOCUTENBHAS aTOMHAs U
MoJIeKyJIsipHast Macchl. KommuecTBoO BemecTa.
CrexuoMeTpusi. 3aKOH COXPAaHEHHS MacChl
BEIIECTB. 3aKOH IMMOCTOSIHCTBA COCTaBa
BEIIECTB MOJIEKYISPHON CTPYKTYpHI. 3aKOH
ABorajipo u cieAcTBUs U3 Hero. PacueTHbie

Tema 1.2 OcHoBHEBIE 3aJ]auu Ha HaX0XKJICHHE OTHOCUTEJIbHOM
3aKOHBI XUMUH. MOJIEKYJIIPHON MaccChl, OIIPEAEIICHUS
OCHOBHBIE TIOHATHS MacCOBOM JI0JIM JIEMEHTOB B CJIOKHOM
XUMHAHA BEIICCTBE.
IIpakTnyeckas padora Ne 1. Beinonnenue 2 2,3

PACUCTHBIX 3aaa4 Ha HAXO0KACHUEC
OTHOCUTENIbHON MOJIEKYJISIPHOM Macchl,
oTpesieNIeHue MacCOBOM JT0JIN 3JIEMEHTA B
CJI0KHOM BEIIIECTBE.

BueaynuTopHasi camocTosiTeibHAs paboTa 2 3
cryaenTa Ne 1. CocraBiieHUE TOHATHITHOTO
CJIOBaps K TeMe «AJUIOTPONHS JIEMEHTOBY.

Mogayas 2. Illepuoanyeckuii 3aK0H U IEPUOAUYECKAs] CUCTEMAa XMMHUYECKHUX
sseMeHTOB J[.M.MeHneneeBa




Tema 2.1.
[lepronnueckuii 3aKOH U
NEpUOINYECKAsI CUCTEMA
XUMUYECKHUX HJIEMEHTOB
J.M.MengeneeBa

Conep:kanue y4eOHOro MaTepuaa
Ilepnonnueckuit 3akon [[.11. Menneneesa.
Otkpsitue .M. MenaeneeBbsiM
IIepnonnueckoro 3akoHa. [lepuonnueckuit
3akoH B hopmynupoBke JI.M. Menneneena.
[Tepuoanueckas TabiMIIa XUMUYECKUX
AJIEMEHTOB — IpauIeCKOe OTOOPAKECHUE
nepuoandeckoro 3akona. CTpykrypa
MEePUOINYECKON TaOIUIIbI: IEPUOABI (Malble U
OosbIne), rpynnsl (TIaBHAsS U TOOOYHAS).

1,2

BHeayauTopHasi camocTosiTe/IbHAsI padoTa
cryaenta Ne 2. [TogroroBka cooOiieHuii u
npe3eHTalui kK TeMe «Ku3Hb U e TeNbHOCTh
J.1.Menneneea «llepuoaudeckomy 3aKOHY
Oyayliee He TPO3UT Pa3pyLICHUEM. .. »

Tema 2.2
Ctpoenue aToma

Conep:xaHue yueOHOro MaTepuasa
Ctpoenue aTomMa U EPUOINUECKUNA 3aKOH
J.. MenneneeBa. ATOM — CIIO>KHAs 4aCTHUIIA.
SInpo (MpOTOHBI M HEHTPOHBI) U IIEKTPOHHAS
obomnouka. M3otomnel. CTpoeHHE IIEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB MaJIbIX
neprno1oB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
OO0JIBIINX TIEPHOJIOB (TIEPEXOTHBIX
anemeHToB). [loHaTHe 00 opOUTANISX. S-, p- U
d-OpOuTanu. DineKTpoHHbIC KOH(DUTYpaLUU
aTOMOB XMMHYECKUX AJIEMEHTOB.
CoBpemenHas (opMyIHpPOBKA
NEePUOANYECKOT0 3aKOHA. 3HAYCHUE
MEPUOINIECKOTO 3aKOHA M MIEPHOANIECKOM
CHCTEMbI XMMUYECKHUX 31eMeHToB [1.1.
MeneneeBa A pa3BUTUS HAYKU U
MOHUMAaHUsI XMMUYECKOW KapTHHBI MHpa.

1,2

BueaynuTopHasi camocTosiTesibHAasi pa6oTa
crynenta Ne 3. [loaroroBka coobuieHuit u
npe3enTanuii k Teme «Vcnonap3oBanue
PaZIMOAKTUBHBIX U30TOMOB B TEXHUUYECKUX
nensix».CocTaBlIeHHE CXeM CTPOSHUSI aTOMOB
snemenToB |1l mepuona.

IIpakTnueckas padora Ne 2
Hanucanue cxem CTpoeHUsI aTOMOB,
ANEKTPOHHBIX U rpaduyecKkux Gopmys

2,3

Moayas 3. CtpoeHue BelecTBa

Tema 3.1.
HNounag cBsa3p

Coaep:xanue y4eOHOro MaTepuasa
WNonnas xumudeckast cBs3b. KaTHOHEI, UX
o0Opa3oBaHKe U3 aTOMOB B PE3yJIbTaTe
OKHWCJICHUSI. AHUOHBI, UX 00pa3oBaHue U3
aTOMOB B pe3yJIbTaTe Mpolecca
BoccTaHOBJIcHUS. MloHHAs CBSI3b, KaK CBA3b
MEXy KaTHOHAMHU M aHUOHAMH 32 CUET
AJIEKTPOCTATHYECKOTO MPUTIKEHHUS.
Kinaccudukanmst HOHOB: 10 COCTaByY, 3HAKY
3apsija, HAJIMYHIO THAPATHOW 000JI0UKH.

1,2




HonHble KpUCTAJUTMUECKUE PELIETKH.
CBoiicTBa BCIIECCTB C MOHHBIM THUIIOM
KPUCTAJUIMYECKON PEIIETKH.

BueaynuTopHasi camocrosiTesqibHAast paboTa
crynenTa Ne 4. OnpeziesieHue HOHHOU CBSI3H;
HaMMcaHue cxeM 00pa30BaHUs HOHHOW CBSI3H

Tema 3.2

KoBasienTHas nonsipHas u
HENOJIIPHAS. XUMUYECKas]
cBA3b Meraumueckas
CBSI3b U TUIIBI
KPUCTaJUIMYECKUX
pELIETOK

Conep:kanue y4e0OHOIro MaTepuasa
KopanenTHas xuMu4ecKas CBI3b. MeXaHu3M
00pa3oBaHMs KOBAJICHTHOM CBsI3M (OOMEHHBII
Y JOHOPHO-AaKIENTOPHBIN).
DIIeKTpOOTpUIIaTENBbHOCTh. KOoBanieHTHbIE
MOJISIPHAS ¥ HETIOJIsipHast CBsi3u. KpaTHOCTD
KOBAJICHTHOMU CBSI3U. MOJIEKYJISIPHBIE U
ATOMHBIE KPUCTAJUTMYECKUE PEILIECTKH.
CBolicTBa BEUIECTB C MOJICKYJISIPHBIMU U
ATOMHBIMH KPUCTALTMYECKUMH PEIICTKAMH.
Mertanueckas KpucTauimyeckasi u
METaJlJINYeCKas XUMUYISCKas CBS3b.
dusznyeckue CBOMCTBA METAILIIOB.

1,2

IIpakTnyeckas padora Ne 3.
OmnpeneneHne TUIIOB XUMHYECKOM CBSA3U U
HalucaHue cxeM 00pa30BaHHUs.

2,3

Tema 3.3

ArperaTHble COCTOSIHUS
BELIECTB U BOAOPOJHAS
cBaA3b. JlucnepcHsie
CUCTEMBI

Coaep:xanue yueOHOro MaTepuaJia
ArperatHble COCTOSIHUSI BEIIECTB U
BOJIOpOJIHAs CBsI3b. TBEpAOE, )KUIKOE U
razoo0pa3zHoe cocTostHUS BemecTB. [lepexon
BEIIIECTBA U3 OJHOTO arperaTHOrO COCTOSIHUS B
apyroe. BonoponHnas cBA3b.

Yuctele BemiecTBa U cMecH. IlonsTre o cMecn
BelecTB. ['OMOreHHbIE U reTepOreHHbIE
cmecu. CocTaB cMeceli:00beMHas U MaccoBast
JIOJI KOMIIOHEHTOB CMECH, MaccoBast JIOJIs
npumecen. JlucnepcHele cucremsl. [lonsatue o
nucrniepcHo cucreme. [{ucniepcHas daza u
nucnepcuonHas cpena. Knaccuduxarms
JTUCTIEPCHBIX cucTeM. [ToHsATHE O KOJIIIOUTHBIX
CHCTEMax

1,2

Mogay.as 4. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS TUCCONMAIIHSA

Tema 4.1.

Bopna. Pacteopsl.
PactBOopenue. MaccoBas
JI0JIsI PACTBOPEHHOTO
BEILIECTBA B paCTBOPE

Coaepixanue yueOHOro MaTepuasa

Bona. Pacteopsl. PactBopenue. Boga kak
pacTBopuTeb. PACTBOPUMOCTE BEIIECTB.
HacpleHHble, HEHACHIIIEHHEIE,
MIE€PECHIIIEHHbIE PACTBOPHL. 3aBUCUMOCTh
PacTBOPUMOCTH I'a30B, KUAKOCTEN U TBEPABIX
BEIIIECTB OT Pa3IMYHBIX PaKkTOpoB. MaccoBas
J10JI1 paCTBOPEHHOI'O BELIECTBA.

2

1,2

IIpakTnueckas padora Ne 4.
IIpuroTtoBneHue pacTBopa COJIM 3aaHHON
KOHIIEHTpauuu. Penienve 3aga4 Ha
OIIpEEIIEHUE MACCOBOM 10JIM PACTBOPEHHOTO
BEIIECTBA B paCTBOpE.

2,3

BaeaynuTopHasi camocTosiTesibHAasi padoTa
crynedHTa Ne 5. PemeHre pacyeTHbIX 3a/1a4 1O




Teme «PacTBOpbI BOKPYT Hacy.
[Ipe3eHTanuu Ha TEMBI:

1.0T1a yauBuTenbHasg Boia
2.1TamMsTh BOIBI

3.Cnenpl BOOEI

Tema 4.2.
DNEKTPOIUTHYECKAS
JUCCOLIMAIIHS.
Hanucanue ypaBHeHuUl
XUMUYECKHUX PEAKLUN C
Touku 3penust TO/]

Coaeprxanue yueOHOro MaTepuasa
ONEKTPOIUTHYECKAS AUCCOLUALIUS.
DNEKTPOIUTHI U HEITEKTPOIIUTHI.
ONEKTPOIUTHYECKAS AUCCOLUALIUS.
MexaHu3Mbl 3J1€KTPOJIUTUYECKON
JUCCOLMALMY IS BEIIECTB C PA3JINYHBIMU
TUIIAMHA XUMUYECKOU CBS3U.
ONEeKTPOIUTHYECKAs AUCCOL AU,
MIPOBEICHNE XUMHUECKUX PeaKkLnii oOMeHa
I'mppatupoBaHHbIE U HETUAPATUPOBAHHBIC
noHbl. CTeneHb 3IEKTPOIUTHUECKON
nucconnanuu. CusabHbIE U clladble
ANEKTPOIUTHI. OCHOBHBIE TIOJIOKEHUS TEOPUU
EKTPOIMTUYECKON Jucconuanuu. Kuciorst,
OCHOBAHMS U COJIN KAK DJIEKTPOJIUTHI.
Hanucanue ypaBHEHMI XMMHUYECKUX PEAKLIUN
¢ Touku 3perust TO/]

1,2

BueaynutopHasi camocTosiTeJibHAas padoTa
cryaeHnra Ne 6.

[ToxroroBka coOOICHHI U TTPE3CHTAINH K
TeMe «Boja kak peareHT u Kak cpeja Jis
XHUMHAYECKOTO TPOIIECCcay

Moayas S. Kinaccupukanusi HOpraHu4eCKUX CoeJUHEHU M UX CBOMCTB

Tema 5.1
Kucnotsl 1 ocHOBaHUS U
HUX CBOIMCTBa

Coaep:xanue yueOHOro MaTepuaJia
Kucnors! kak 37€KTpOIUTHI, UX
KJacCU(UKALKA MO Pa3TUYHBIM MPU3HAKAM.
XHWMHYECKUE CBOMCTBA KHCIIOT B CBETE TEOPUH
3IEKTPOJIUTUYECKON JUCCOLIMALINH.
Oco0eHHOCTH B3aUMOICHCTBUSA
KOHLEHTPUPOBAHHOW CEPHOU U a30THOMU
KHUCJIOT ¢ MeTaiuiaMu. OCHOBHBIE CIIOCOOBI
MOJIyYEHUS! KUCIIOT.

OcHoOBaHUS KaK 3JIEKTPOIUTHI, UX
KIaccupUKalusa O Pa3IMYHBIM MPU3HAKAM.
XHUMUYECKUE CBOWCTBA OCHOBAHUI B CBETE
TEOPHUH JIEKTPOIUTHUECKON TUCCOLUALIUN.
Paznosxenre HepacTBOPUMBIX B BOJIE
ocHoBaHUM. OCHOBHBIE CITIOCOOBI MOTYUEHUS
OCHOBAaHHII.

2

JlabopaTopuas padora Ne 1. UcnbiTanue
pPacTBOPOB KUCJIOT WHIUKATOPAMHU.
BzaumoneiicTBre METAJIJIOB C KHCIOTaMH.
Bs3auMoelicTBHE KUCIOT C OKCHUIAMHU
METaJI0B. B3auMoneiicTBUe KHCIOT C
OCHOBaHUSAMH. B3anMonencTBre KUCIIOT ¢
cosisaimu. McnibiTaHKe pacTBOPOB LIENOYEH
WHIMKaTopaMu. B3anmopaeincTeue menoyen ¢
cosisiMu. Pa3nokeHne HepacTBOPUMBIX

2,3




OCHOBaHUIA.

BHeayauTopHasi camocTosiTe/IbHAsI padoTa
cryaenta Ne 7. Onpenenenue pH pactBopa
COJIM JI1 KHCJOTHOM, IIEJIOYHOM,
HEUTPaAIbHOU Cpelbl paCTBOPOB.
Xapakrepuctuka noustiss pH pactBopa.

Tema 5.2.
OKcHIBI U COTHU, X
CBOMWCTBA.

Conep:xanue yueOHOro MaTepuaJia

Comu kak s5ekTposutsl. Coliu cpeHue,
KHCIbIE U OCHOBHBIE. XMMHYECKH CBOMCTBA
COJICH B CBETE TEOPHUH AJICKTPOJIUTUUECKOM
nucconuanui. CrnocoObl MOTydeHUs]
conen.I'naponus conen.

ConeoOpa3yrolye 1 HecoJIe00pa3yroIe
okcuabl. OCHOBHBIC, aM()OTEPHBIC U
KHUCJIOTHBIE OKCHJIbl. 3aBUCUMOCTH XapaKTepa
OKCHJIa OT CTENEHU OKHUCIECHUS 00pa3yroIIero
€ro MeTaura. XuMHUYECKHE CBOMCTBA OKCHIOB.
[Tonyuenue okcuaos. ['naponus conen.
Ompenenenue cpeabl pacTBOPOB COJIEH €
TMOMOIIBI0 UHJIUKATOPOB.

1,2

BHeaynnTopHasi camocTosiTeibHasA padoTa
cryaenta Ne 8. Hanncanue ypaBHeHuit
peaKkuurii, OTpaKaArIIMX XUMUYECKUE CBOMCTBA
KJIACCOB COE€IMHEHUN

2 cemecTp

Moaysib 6 XumMHYecKHe peakIiuu

Tema 6.1.
Knaccudukarms
XUMHUYECKHX PeaKIuii
CkopocTb 1 00paTUMOCTh
XUMHUYECKHX PeaKIuii

Conep:xanue yueOHOro MaTepuaJa
Knaccudukanmss XuMHUueCcKIX peakiiuid.
Peakuuu coennHeHus, pa3ioKeHus,
3amMmelenus, ooMena. Karanuruueckue
peakiuu. OOpaTtuMble U HeoOpaTUMBbIE
peakuuu. 'oMOreHHbIe ¥ FeTepOreHHbIe
peakuuu. JK30TEPMUUECKUE U
SHJOTEpPMUYECKHE peakuu. TeroBoin

3G (HEKT XUMUYECKUX PEaKIIHIA.
Tepmoxumuueckue ypaBHenus. [Ionarue o
CKOPOCTH XMMHUYECKUX PEAKIUil. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKUX PEAKIUIl OT
pa3NUYHbIX (PAKTOPOB: MPUPOIBI
pearupyomux BelecTB, UX KOHIEHTPaLuH,
TEMIIEPATYPBHI, IOBEPXHOCTH
CONPUKOCHOBEHHUSI U UX HCIOJIb30BAHUS
KaTaJan3aTopoB.

OO6paTUMOCTh XMMHUECKHUX PEAKIIHIA.
OO6patuMble U HEOOpaTUMBIE PEAKILINU.
XUMHYECKOE paBHOBECHE U CIIOCOOBI €ro

1,2




CMEILEHUSL.

BHueaynuTopHasi camocTosiTeibHAs padboTa
cryaenta Ne 9. [Toaroroska cooOmeHuii u
npe3eHTauuii Kk reme «HaHoTexHomorusa Kak
MPUOPUTETHOE HAMPABJICHUE PA3BUTHS HAYKU
Y NPOU3BOJACTBA B POy,

Tema 6.2
OKHCIUTEIHLHO-
BOCCTAHOBUTEILHBIE
peakuuu.

Conep:kanue y4eOHOIro MaTepuaa
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.
Crenenn okucieHus. OKUCIUTENb U
BOCCTaHOBJICHHUE. BoccTaHOBUTEIb U
OKHceHHEe. MeTo 1 AIeKTPOHHOTO OajaHca
JUTSI COCTaBJICHUS YPaBHEHUM OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHA.

1,2

BueaynuTopHasi camocTosiTesibHAs paboTa
crynenta Ne 10. Hanucanue ypaBHeHUM
OKHCIIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIINI
Y paccTaHOBKA KO3 PUIIMEHTOB METOIOM
9JIEKTPOHHOTO OajaHca

Moayab 7 MeTaiibl 1 HEMETAJIbI

Tema 7.1

Meramisl, ux
Kiaccuukarms.
Crioco0sb1 mosryueHws,
buzndeckue u
XMMHYECKHUE CBOMCTBA
METaJIJIOB

Coaep:xanue yueOHOro MaTepuaJia
Mertasmiel. OCOOEHHOCTH CTPOEHUS ATOMOB U
KpucTtayioB. Puznueckue CBOMCTBAa METAJLIIOB.
Knaccudukanys MeTanios 1o pa3inyHbIM
pu3HaKaM. XMMUYECKHE CBOMCTBA METAJIIOB.
DNEKTPOXUMHYECKUN Psiji HAPSLKEHUI
MeTauioB. Metamnotepmusi. O61ue crnocoobl
nosy4yeHus: Merawuios. [lonarue o
Metairypruu. [lmpomeramnyprus,
TUAPOMETAILIYPIUS U dJIEKTPOMETAILTYPI UL
CrninaBel YEpHBIE U LIBETHBIE.

JlaGopaTopHas padora Ne 2
BsaumopeiicTBie KUCIOT ¢ MeTalIaMu

BHeaynuTopHasi camocTosiTeibHast padoTa
cryaenta Ne 11. [ToaroroBka cooOmieHuii u
npeseHranui k reme «Mceropus
OTEYECTBEHHON YEPHOU METAJLIypriUm»

Tema 7.2

HemeTtamnsl.
OKuCIUTENbHBIE U
BOCCTaHOBHUTEIIbHEIC
CBOMCTBAa METAJLIOB B
3aBUCUMOCTH OT
MIOJIOKEHUS B PATY
3JEKTPOOTPULATENBHOCTH

Coaep:xanue yueOHOro MaTepuaJa
Hemetannbl. OcoOeHHOCTH CTPOEHUSI aTOMOB.
Hewmeramisl — mpocThie BemecTna.
3aBHCHMOCTH CBOMCTB IraJIOr€HOB OT UX
nonoxeHus B [lepuoanueckoii cucreme.
OKHCIUTEIBHBIC U BOCCTAHOBUTEIbHEIC
CBOICTBA HEMETAJIJIOB B 3aBUCUMOCTH OT HX
MOJIOKEHUS B Py SJIEKTPOOTPULIATETILHOCTH

1,2

BHeaynuTopHasi camocTosiTeJibHasi padoTa
crynenta Ne 12.IToaroroBka cooOIieHu 1
npe3eHTanuii k teme «IIpaktudeckoe
MIPUMEHEHHE AJIEKTPONIn3a: paduHUPOBaHUE,
rajJbBaHOILIACTHKA, FTAJIbBAHOCTET U

Pa3nea 2. Oprannyeckasi XMMHUs

Moayab 1 OcHOBHBIC IOHATHS OPrAaHUYECKON XMMHH U TEOPHUS CTPOCHUS

OPraHuYeCKUX COCAMHEHHU M

Tema 1.1.

\ Copep:kanue y4eOHOro marepuasa

1,2




[Ipenmer opranuyeckoit
XUMHHU

[Ipenmer opranmueckoit xumuu. [Ipuponassie,
HCKYCCTBCHHBIC )41 CUHTCTHYCCKHUC
OpraHu4ecKue BEIIECTBA. CpaBHeHue
OpraHn4Y€CKUX BCIICCTB C HCOPraHUYCCKHMHU.
BanentHocts. XuMHYECKOE CTpPOCHHE Kak
MOpAIOK COCAUHCHHUSA aTOMOB B MOJICKYJIbLI 110
BaJICHTHOCTH.

BueaynuTopHasi camocrosiTesibHAast paboTa
cryaenta Ne 13.IToaroroBka cooOmieHui Ha
teMy «Kparkue cBeneHus U3 UCTOPUU
BO3HUKHOBEHHMS M PA3BUTHUSI OPTaHUYECKON
XAMUN

Tema 1.2.
Teopus crpoeHus
OpPraHUYECKUX BELIECTB.

Conep:kanue y4eOHOIro MaTepuaa

Teopust CTpOCHHUSI OPraHUYECKUX COCIUHEHUMN
AM. bytmiepoBa. OCHOBHBIE TOJOKECHUS
TEOPUU XUMHUYECKOro cTpoeHus. M3omepus u
n3oMepbl. Xumuueckue (GopMylibl U MOJETH
MOJIEKYJI B OpraHNYeCKON XUMHUHU.
Knaccudukanus BemecTs MO  CTPOCHHUIO
YIJIEBOJOPOJHOIO  CKEJIeTa M HAJIUYHIO
GyHKIMOHANBHBIX ~ TIpynn. [omoiorm u
romodnorus. Hagana Homenknarypsr IUPAC.
Knaccudukanus pexknuii B OpraHHYecKOn
XUMUU: peakuuu
MpUCcOeANHEHUsI(THAPUPOBAHUE,
raJIOTEHUPOBAHUSA, THJIPOraJIOT€HUPOBAHMUS, ,
neruapartanuu. Peakuuun 3amemenus. Peakiun
M30MEpHU3ALUH.

Pemenne 3amau Ha ompezneneHue (HOpMyIIbI
OpPraHMYECKOI0 BEIECTBA

BueaynnropHasi camocTosiTe1bHasA padoTa
cryaenta Ne 14, [ToaroroBka cooOmieHu# u
pedepaToB Ha TeMy «Ku3Hb U 1€ TeNTbHOCTh
A.M.bytneposa. Butanusm u ero xpax».

1,2

2,3

MO}IyJ'[I) 2 YFJIGBOIIOPO)]LI U UX IIPUPOIAHBIC HCTOYHUKH

10

Tema 2.1
AJTKaHEBI

Coaep:xanue yueOHOro MaTepuajia
AJIKaHBI: TOMOJIOTUYECKHUN psAJl, U30MEPUS U
HOMEHKJIATypa aJIKaHOB. XHUMHUYECKUE
CBOICTBa aJKaHOB (M€TaHa, 3TaHa): TOPEHUE,
3aMeIIEHHE, Pa3I0KEHUE, NETHAPUPOBAHHE.
[IpumeHeHue anKkaHOB HA OCHOBAHUHU UX
CBOMCTB.

1,2

BHeaynuTopHasi camocTosiTeibHast padoTa
cryaenta NelS. [TpoBenenue

PoneBoit urpel Ha TeMy «DKOJOTUYECKHE
aCIEKThI UCIIOJIB30BaHUs YIIIEBOJOPOIHOIO
CBIPBSI»

Tema 2.2
Anxkensl. JIueHOBEIC

yraesogopoasl. Kayuyku.

AJIKVUHEBI

Conep:xkanue y4e0OHOIro MaTepuasa

AJKeHbl. DTUIIEH, €ro MOIyYeHUe
(meruapupoBaHUEM dTaHA, ACTIOTUMEPHU3AINCH
nosnaTHIIeHa). ['oMonornueckuit psi,
M30MepHsl, HOMEHKJIaTypa aJKEeHOB.

1,2




XHUMUYECKUE CBOMCTBA ATUJICHA: TOPEHUE,
KaueCTBEHHBIC peakiu (00ecIBeYBaHIE
OpOMHOM BOJBI M pacTBOpa MepMaHTraHaTa
kanus) [IpuMenenue 3TuieHa Ha OCHOBE
cBOMCTB. Jluensl u kayuyku. [lonstue o
JMEHAaX KaK YIrJIeBOJOpOax C IByMs
JNBOMHBIMU CBA3sIMU. COIPSKEHHBIE TUEHBI.
XuMmuueckue cBoiictea Oyraauena-1,3 u
u30IpeHa: obeclBeynBaHue OPOMHOM BOJIBI U
nojMMepusanus B Kaydyyku. HarypansHbii u
CUHTETUYECKHE Kayuyku. Pe3una.
XUMHUYECKUE CBOVMCTBA alIETUIIEHA: TOPEHUE,
obOecrBeunBaHUE OPOMHOM BOJIBI,
MIPUCOEIMHEHHE XJIOPOBOAOPO/IA U
ruaparauus. [I[pumMenenne aneruneHa Ha
OCHOBE CBOMCTB. MEKK1acCOBast U3OMEPHUS C
aJIKaJUEHaAMU.

JlabopaTopHnas padora Ne 3
[Tonmy4yeHne 3TUIICHA M U3YYEHUE €r0 CBOWCTB

BueaynuTopHasi camocTosiTesibHAasi paboTa
cryaenra Ne 16

PoneBast urpa Ha TeMy « 9KOHOMHYECKHE
ACTEeKThI UCIOJIb30BAHUS YTIIEBOJOPOIHOTO
CBIPbSI»

Tema 2.3

Apensl. [Ipuponssie
VCTOYHUKU
YII€BOIOPOAOB

Coaep:xanue yueOHOro MaTepuaJia
Apensl. ben3on. Xumudeckue CBOMCTBA
OeH30J1a: TOPEHHUE, PEAKIIUU 3aMEILECHHS
(ranoreHMpoBaHUE, HUTPOBAHUE).
[IpumeHeHne 6eH30/1a HA OCHOBE CBOMCTB.
[IpupoiHBIE HICTOYHUKH YIIIEBOJOPOIOB.
IIpuponHslii ra3: cocTas, IPUMEHEHHE B
kadectBe ToruBa. Hedts. CoctaB u
nepepabotka HeTH. [leperonka HepTu.
HedrenpoayKrsl.

1,2

Conep:xanue yueOHOro MaTepuaJa
O3HakoMIJIEHHE C KOJIJIEKIIMEH 00pa3IioB
He(TH U MPOAYKTOB €€ MepepadoTKHU.
O3HaKOMJICHHE C KOJUICKIINEH KaydyKOB H
oOpa3iamu u3aenuii u3 pe3suHbl

1,2

BaeaynuropHasi caMocTosiTe/IbHasi padoTa
crygenta Ne 17

[ToaroroBka JOKJIa0B U MPE3CHTALIUI Ha
TeMy

«X¥UMHUS yTIEBOAOPOIHOTO CHIPbS U MOSI
Oyaymas npodeccus»

Moayas 3 Kucjopomocoaepxamue opraHudeckne coeJMHEeHus1

Tema 3.1
Cnouptel. Genon

Conep:kanue y4e0OHOIro MaTepuaa
Crouptsl. [lonydyenne sTaHoNa OpoKeHUEM
TJIFOKO3bI ¥ TUApATAlMEn STUJICHA.
I'mapokcunbHas rpyrmna Kak
¢dbyakunonansHas. [ToHsTHE O TpeneTbHBIX
OJIHOATOMHBIX CIIUPTaX. XUMHUECKHE
CBOICTBA DTAHOJIA: B3aUMOJEHCTBUE C




HaTpueM, o0pa3zoBaHHE MPOCTHIX U CIIOKHBIX
3(UpOB, OKUCIICHNE B anbaeru. [Ipumenenue
9TAaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €T0
MOCJIEICTBUS U IpenynpexaeHue. [ nmuuepun
KaK MPEeJCTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KauectBennas peaxiivsi HA MHOTOAaTOMHBIE
cnuptel. [Ipumenenue riunepuna. GeHon.
du3ndecKue U XUMUYECKHE CBOMCTBA )eHOoa.
B3aumHoe BiausiHUE aTOMOB B MOJIEKYJIE
(dheHona: B3aMMOJCHCTBHE C THIPOKCHIOM
HATpHUs ¥ a30THOU KuciaoTou. [Ipumenenne
(eHosa Ha OCHOBE CBOWCTB.

1,2

JlabGoparopunas pabdora Ne 4. Vccnenoanue
CBOMCTB MPEACIIbHBIX OJTHOATOMHBIX CITUPTOB.
B3aumoneiicTBre raviepuHa ¢ BOAON 1
ruapokcuaoM meau(ll). Oxucnenue
STHJIOBOTO CIIUPTA.

BHeayauTopHasi camocTosiTeIbHAsi padoTa
cryaenta Ne 18

[ToaroTroBKa MOKIIAIOB ¥ COOOIICHHIA HA TEMBI
«Metanoma: xemoprHs 1 XeMohoOus»
«ITaHoJI: Bennyaiiiee 6Jaro u CTpairHoe
3710»

«AJKOTOJIM3M U €T0 MPO(HIaKTHKA

Ponesas urpa «Cyn Haa 3TaHOTIOM

Tema 3.2

Anwaeruasl. KapOboHOBBIE
KUCT0Thl. CII0KHbBIE
a¢upsl. Kupsl.

Coaep:xanue yueOHOro MaTepuaJia
[TonsTue 06 anpaeruaax. AnpaeruHas
rpymnmna kak ¢pyHKunoHaiabHas. ®opmManbaerus
U €ro CBOMCTBA: OKUCIICHUE B
COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBIICHHE
B COOTBETCTBYIOIMI ciupT. [lomyuenne
QJIBJIETUI0B OKHCIIEHUEM COOTBETCTBYIOIIUX
cnuptoB. [Ipumenenune Gpopmanpaeruaa Ha
ocHOBe ero cBoicTB. [ToHaTHE 0 KapOOHOBBIX
kucnorax. KapOokcunbHas rpynmna kak
¢byHkunoHanbHast. ['omonorunyeckuii psin
MpeieIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX
kuciaot. [lomyyenne kapOOHOBBIX KHCIOT
OKHCJIEHUEM aJIbJIETH1I0B. XUMHUUYECKHE
CBOMCTBA YKCYCHOM KHUCJIOTBI: 00IIHe
CBOMCTBA ¢ MUHEPATILHBIMU KHCIOTAMHU U
peakuus sTepudukanyu. [pumenenne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB.
Bericmne KupHbIE KUCIIOTHI HA IPUMEpPE
MaJIbMUTUHOBOW U CTE€apUHOBOM.

[Tonmy4yeHue cioxxHbIX 3(pUpOB peakuuei
stepudukanyu. CrnoxxHble 3QUpbI B IPUPOJIE,
uX 3HayeHue. [IpumMeHenne CioXHbIX A3PUPOB
Ha OCHOBE CBOMCTB. JKUPBI KaK CIOKHBIE
s¢upsl. Knaccudpukarms ;xupoB. XuMHUecKue
CBOMCTBA UPOB: THIPOJIU3 U TUIPUPOBAHHE
KUAKUX KUPoB. I [puMeHenue xupoB Ha

1,2




OCHOBE CBOMCTB. MbI1a

JlabopaTopnasi padora Ne 5

HccnenoBanue CBOMCTB KapOOHOBBIX KUCIIOT.
HccnenoBanue CBOMCTB CIOXKHBIX 3(DUPOB,
KHUPOB

BueaynuTopHasi camocTosiTesibHAas paboTa
cryaenTa Ne 19

IToaroroBka TOKIA0B U NIPE3CHTALMMI HA
TEMBI:

«OKupbI KaKk NpOAYKT MUTAaHUSI U XUMHUYECKOE
CBIPbE»

«3aMeHa KUPOB B TEXHUKE HEIUILEBHIM
CBIPbEM»

«MpL1a: IpoIuIoe, HacTosIIee, Oyaymiee)
«Cunrernueckue Moromue cpeactsa(CMCO):
JIOCTOMHCTBA U HEAOCTATKH).

Ponesas urpa «Onsate Bel He B Oenom? Toraa
MBI UEM K Bam!»

CocraBiieHHe BOIIPOCOB T€CTA K TEME.

Tema 3.3
Yrnesoanl

Conep:xanue yueOHOro MaTepuaJa
VYrieBonpl. YTriaeBoabl, X KiacCupUKaIU:
MOHOcaxapusl (TI0K03a, GPYKTO3a),
JUcaxapuibl (caxaposa) U IMoJIrucaxapu/bl
(kpaxmait u nesutrono3a). ['nmoko3a —
BEIIECTBO C ABOWCTBEHHOM QyHKIIMEH —
ANBJAETUAOCIUPT. XUMHYECKHE CBOMCTBA
[JIFOKO3bl: OKUCIIEHUE B TIIFOKOHOBYIO
KHCJIOTY, BOCCTAHOBJICHUE B COPOUT,
cnupToBOoe OpokeHue. [I[puMeHeHne rIIFoKo3blI
Ha OCHOBE CBOMCTB. 3HaU€HUE yTIEBOJOB B
KUBOM MIPUPOJE U )KU3HU uenoBeka. [lonsTue
0 peaKIMsIX MOJUKOHCHCAIIUU U THIPOJIN3a
Ha rpuMepe
B3aUMOTIIPEBPAILICHU : TITIOK03a— IO CaXapu/T
HccnegoBaHne CBOMCTB ITIOKO3bI

1,2

BHeayauTopHasi caMoCTOATEIbHAS
padoracryaenta Ne 20 [lonroroska
COOOIIIEHUH, JI0KJIa/10B, IPE3EHTALUN HA TEMBbI
« benkoBass ocHoBa ummyHutera. CIIMJ[ n
€ro MpoQuIaKTUKA

« eduuut Oenka B MUIIEBBIX MPOAYKTAX U
€ro MpeoJI0JICHNE B paMKax IN100aIbHOM
ITPOJIOBOJILCTBEHHON IPOrpaMMBbD»)

Monayab 4. A3orcoaep:kaunue oprannyeckue coennnenus. [lloanmepsl

Tema 4.1 AMUHEL
AMUHOKHUCIIOTHL. benku

Conep:kanue y4e0OHOIro MaTepuaa

Amunbl. AMuHokuciotsl. benku. I[Tonstue 00
amMuHax. AnudaTH4ecKue aMUuHbI, UX
KIaccupUKalus 1 HOMECHKIIATypa. AHUIUH
KakK opraHnyeckoe ocHoBaHue. [lomyueHnue
aHWINHA U3 HUTpoOeH3ona.. [[pumenenue
aHWJIMHA Ha OCHOBE CBOMCTB. AMHMHOKHCIOTEI
Kak am@oTrepHble TU(YHKINOHATbHbIE
OpraHWYECKUE COCANHEHUSI. XUMUUYECKHE

1,2




CBOICTBa aMUHOKHCIIOT: B3aUMOJIEUCTBUS CO
IeI04aMu, KUCIOTaMH U IPYT C
IpyroM(peakius MOJIUKOHICHCAIIUHN ).
[lentunnas CBsI3b U MOJIUNETITH/IBI.
[IpumeHeHre aMUHOKHUCIIOT Ha OCHOBE
CBOWCTB.

[lepBuuHas, BTopuyHasi U TpETUYHAS
CTPYKTYpBI OeJIKOB. XHUMUYECKHE CBOUCTBA
OeNKOB: TOpeHHe, JeHaTypalus, THAPOIU3,
[[BeTHBIC peakiuu. buonoruueckue GpyHkuuu
OCJIKOB.

JlabopaTopHasi padora Ne 6. 2 2,3
HccnenoBaHre CBOMCTB M KAUECTBCHHBIC
peakiuu OeIKOoB

Tewmsl. 4.2 Coaep:kanue y4e0HOro MaTepuasia 2 1,2
[Tomumepsl [TImactmaccel. [Tosryyenne nosmmmepoB
peakuuei NoJuMepu3aluy 1
MOJIMKOHACHCAIMH. TepMoIuIacTUUHbIE U
TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraBurenu mnacrmacc. BonokHa, ux
knaccudukanud. [Tomyuyenue BoIOKOH.
OTZ[GJII)HI)IG MpeaACTaBUTCIIN XUMHUYCCKUX

BOJIOKOH.
JlabopaTopnasi padora Ne 7. 2 2,3
Pacnio3naBanue miactMacc ¥ BOJIOKOH.

HToro no gucumMiviuze 117

B TOM YHCJIE! TeopeTHYecKoe o0yyeHHe 56
NpPaKTHYeCKHe 3aHATHUsI 8
JadopaTopHbie padoThl 14
BHeAY/IMTOPHAsi CAMOCTOsITeJIbHasI padoTa 39

HpnMepm,le TEMbI HHAUBUAYAJIBHBIX IPOECKTOB

1. buorexHomnorus U reHHas HHXeHepust — TexHoioruu XXI Beka.

2. HaHOTeXHOJI0rHs Kak MPUOPUTETHOE HAIIPABJICHNUE PAa3BUTHUS HAYKH U IPOM3BOJICTBA
B Poccuiickoit @enepanuu.

3. CoBpeMeHHbIE METO/Ibl 00€33apasKuBaHMsI BObI.

4. AnnoTtponusi METaJlIoB.

5. XKusnb u gesrenpHOCTh J[.M.Menneneena.

6. «IlepnognueckomMy 3aKOHY OyayIiee HE IPO3UT Pa3PYILICHUEM. . >

7. Cunres 114-ro snemenTa — TpuyM{Qp pocCUHCKUX (HPUZNKOB-SIEPIIUKOB.

8. Nzoromsl Boopoaa.

9. Hcnonb3oBaHKE paJHMOaKTUBHBIX H30TONOB B TEXHUYECKUX LIETISX.

10. PeHTreHOBCKOE M3ITyYCHHE U €r0 MCIIOJIb30BaHNE B TEXHUKE M MEIHUIINHE.

11. I1na3zmMa — yeTBepTOE COCTOSHUE BEIECTBA.

12. AmopdHbIe BemecTBa B MPUPO/IE, TEXHHUKE, OBITY.

13. Oxpana okpyxaroleit cpeibl OT XUMHUYECKOTo 3arpsisHeHus. KonnuecTBeHHbIe Xa-
PaKTEPUCTUKH 3arPSA3HEHUS OKPYKAIOIIEeH Cpeibl.

14. TlpumeHnenue TBepIOro U razoo0pa3Horo okcuaa yriepoza (IV).

15. 3amuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHNUS.

16. I'pyboaucnepcHbie CHCTEMBI, UX KIaCCU(pUKAIMS U HCII0JIb30BaHKE B Ipodeccuo-
HAJILHOU JIEATEILHOCTH.




17. KocmeTnueckue reinu.

18. IlpumeHeHue cycrieH3Ul U SMYJIbCHI B CTPOUTEIBCTBE.

19. MuHepaisl 1 TOpHBIE TOPOABI KAK OCHOBA JIUTOC(HEPHI.

20. PacTBOpBI BOKpYT Hac. THITBI pacTBOPOB.

21. Bopa kak peareHT U cpenia AJii XMMHYECKOro Impolecca.

22. Xuznb u gestenbHOCTh C.AppeHuyca.

23. Bxian oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPUH JIEKTPOIUTUYECKOM Tucconna-
1107078

24. YcTpaHeHHe KEeCTKOCTH BOJIbI Ha IPOMBIIIJICHHBIX MPEATNPUATHSX.

25. CepHas KHCIOTa — «XJI€0 XUMHUECKOW POMBIIIJICHHOCTHY.

26. Mcnonb3oBaHre MUHEPAIbHBIX KUCIOT HA MPEANPUATUIX PA3IUNYHOTO IPOdUIIS.
27. OKCHUIBI U COJH KaK CTPOUTEIbHBIC MaTEPUAIbI.

28. NcTopus rurca.

29. TloBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

30. MHoronukuii kKapOoHaT KaJbLKA: B IPUPOJIE, B IPOMBILUIEHHOCTH, B OBITY.
31.Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

32. BuptyalibHOE MOJICIIUPOBAHNE XMMHUECKHUX MPOIIECCOB.

33. DIeKTpoIIn3 pacCTBOPOB ICKTPOIHUTOB.

34. DneKTpoIn3 pacIuiaBOB AJIEKTPOIIUTOB.

35. [IpakTHueckoe MpUMEHEHHE IIEKTPOIn3a: pahUHUPOBAHKE, TATbBAHOIIACTHKA,
raJlbBaHOCTETUSl.

36. Mcropust moTy4eHus ¥ TPOU3BOJICTBA ATFOMUHHS.

37. DIeKTpoIUTUYECKOe oTydyeHUe U padhuHUPOBAHUE MEIH.

38. Xwuszub u nesrenbHOCTh . J[9BH.

39. Ponb MeTamioB B UCTOPUH YEIOBEUYECKOM NUBUIU3ALUU. McTOpHs 0TeuecTBEHHOM
yepHOU MeTauTypruu. COBpEMEHHOE METAJUTYPrHUECKOe TIPOU3BOJICTBO.

40. Hcropus 0Te4eCTBEHHOI IBETHON METaLTypruu. Polib METaIoB U CIJIaBOB B HAy4YHO-
TEXHUYIECKOM IIPOrpecce.

41. Koppo3us METauIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NneptHbIe WK O6JaropoIHbIE Ta3kI.

43. Poxnmaromiye cojau — rajJIOr€HbI.

44. Vicropust lIBEICKON CIIUYKH.

45. HcTtopust BOBHUKHOBEHHUS U PAa3BUTHS OPraHUYECKON XUMUH.

46. XXuzHb u nesrensHOCTh A.M.ByTiepoga.

47. ButanusM u ero Kpax.

48. Ponb 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTUN MUPOBOI OpraHMYECKON
XUMUH.

49. CoBpeMeHHbIE NPEACTaBICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

50. Dkonoruyeckue acreKThl HCIIOJIb30BAHMSI YTIIEBOAOPOIHOTO CHIPHSI.

51. DKOHOMHYECKHE acTEeKThl MEXTYHAPOJHOIO COTPYIHUYECTBA 110 MCIIOJIB30BAHHIO
YIJI€BOIOPOAHOTO CHIPBS.

52. Hctopus OTKpBITUS U pa3pabOTKU I'a30BbIX U HEPTIHBIX MECTOPOXKACHUN B Poccuii-
ckoit dexnepanumu.

53. Xumust yraeBoI0OPOAHOTO ChIPhs U MOs Oyaymias mpodeccus.

54. YTneBoaopoaHOe TOIUITMBO, €T0 BUIBI U HA3HAUCHHUE.

55. CuHTeTHYeCKHE KaydyKH: HCTOPHUS, MHOTOOOpa3ue U NepCHeKTHBHI.

56. PesnHOTEXHHYECKOE MPOU3BOJICTBO M €r0 POJIb B HAYYHO-TEXHUIECKOM IPOTpecce.



6. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU OBYYAIOIUXCHA

Coaeprxanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
CTYAE€HTOB
(Ha YpOBHe YUeOHBIX JeilcTBHII)

Baxxneime XxuMU4YeCcKue MOHIATHS

yMEHUE JaBaTh ONPEJICJICHUE U ONIEpUPOBATh
CJIEIYIOIIMMH XUMUYECKUMH MOHATHSIMU: BELLIECTBO,
XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHASI MacChl,
WOH, aJJIOTPONUSI, U30TOMbI, XUMUYECKas CBSI3b,
3JEKTPOOTPULATENBHOCTD, BAIGHTHOCTh, CTENIEHb
OKUCJICHUS, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00beM
ra3o00pa3HbIX BEIECTB, BEIIECTBA MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHUS, PACTBOPBI, AIEKTPOIUT U
HE3JIEKTPOJIUT, IIEKTPOIUTHYECKAS JUCCOLALMS,
OKHCIIUTENh U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBOH 3(pPeKT peakuuu,
CKOPOCTh XUMHUUYECKOU PEaKIIUM, KaTallu3, XUMUIECKOe
paBHOBECHE, YTIEPOAHBIN CKeNeT, GyHKIIMOHATbHAs
rpyIIia, U30MepHs, TOMOJIOTHUS

OCHOBHBIE 3aKOHBI XUMUH

@opMyNIHpPOBAHHUE 3aKOHOB COXPAHEHUS MACChI
BCIIICCTB U IIOCTOSHCTBA COCTaBa BEIIECCTB. Y CTAHOBKA
MPUYHUHHO-CIIC/ICTBEHHOMN CBSI3U MEXKIY COJAEPKAHUEM
9TUX 3aKOHOB U HAlMCAaHUEM XUMUYECKUX (popMyI u
YpaBHEHUH. Y CTAaHOBKA 3BOJIFOLIMOHHON CYL[HOCTH
MEH/IEJICEBCKOM U COBPEMEHHOM (HOPMYITUPOBOK
nepuoauyeckoro 3akona J[.M.Menneneena.
OO0ObsicHeHrEe (PU3HYECKOTO CMBICIIA CHMBOJIMKU
MePUONYECKON TaOIHMITbI XUMUUYECKHUX DJIIEMEHTOB
J.1.MenneneeBa (HOMEPOB 3JIEMEHTa, IEPHO/IA,
TPYIIBI) U YCTAaHOBKA MPUYUHHO-CIICJICTBEHHON CBSI3U
MEXK1y CTPOEHUEM aTOMa U 3aKOHOMEPHOCTAMH
W3MEHEHHUS CBOMCTB 2JIEMEHTOB U 00Pa30BaHHBIX UMHU
BEIIECTB B MEPUOIAX U Irpynnax. XapaKTepUCTHUKA
AJIEMEHTOB MaJIbIX U OOJIBIINX MEPUOIOB MO X
noJjokeHuto B [leproauyeckoii cucreme
J.1.MenneneeBa

OcHOBHBIC TCOpUU XUMHUN

YcraHoBKa 3aBUCMMOCTH CBOMCTB XUMUYECKHUX
BEIIIECTB OT CTPOCHHUS aTOMOB 00pa3yIoOIINX UX
XUMHYECKUX AJIEMEHTOB. XapaKTepUCTHKA
BAKHEUIINX TUIIOB XUMUYECKHUX CBSI3EU U
OTHOCUTEILHOCTH 3TON TUTIONOTHH. OOBICHEHHE
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAJUIMYECKHUX pemeTok. DopMynupoBka
OCHOBHBIX IIOJIOKEHUN TEOPHUH IEKTPOIUTHUECKOU
JIMCCOLMAIMU U XapaKTEePUCTUKA B CBETE 3TOW TEOPUHU
CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coeuHeHn. POpMyYITMPOBKA OCHOBHBIX MOJIOKEHHI
TEOPUU XMUMHUUYECKOTO CTPOEHUSI OPTaHUYECKUX
COEIMHEHMI M XapaKTEPUCTUKA B CBETE 3TOM TEOPUH
CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCTUHEHUN

Baxueliune BeniecTsa 1 MaTepuabl

XapaKTCpI/ICTI/IKa COoCTaBa, CTPOCHUA, CBOfICTB,




TOJTYYCHUS U TPUMEHEHUST BAKHEUINX MeTaiuioB (1A
u Il A rpynmn, antoMuHus, Keje3a, a B €CTECTBEHHO-
Hay4YHOM MPOQUIIe U HEKOTOPBIX d-3JIEMEHTOB) U MX
COEMHEHMI. XapaKTEPUCTUKA COCTaBa, CTPOEHUS,
CBOMCTB, MOJIyUYEHHUS U IPUMEHEHUS BaXKHEUIITNX
Hemetaiios (VIIL A, VIIA, VIA rpymnmn, a Takxke a3ora
u docdopa, yriepoa U KpeMHHS, BOJIOPOJIA) M X
COEAMHEHMI. XapaKTEPUCTUKA COCTaBa, CTPOEHUS,
CBOMCTB, MOJIyUYEHHUS U IPUMEHEHUS BaXKHEUIITNX
KJIACCOB YTJIEBOJIOPOIOB (AIKAHOB, IUKIIOAIKAHOB,
QJIKEHOB, AJIKHHOB, apPEHOB) M X HanboJiee 3HAYUMBIX
B HAPOJHOXO3SUCTBEHHOM IUTAHE TIPE/ICTABUTEIICH.
AHanoruyHas XxapakTepucThKa BaKHEHUIITNX
MIPEJICTAaBUTENICH JPYTUX KIACCOB OPraHUUECKUX
COEMHEHMII: METaHOJIa U 3TAHOJIA, CIIOKHBIX d(DUPOB,
KUPOB, MBLJ, aIbJACTHI0B ((OPMATBICTHIOB U
areTanabAeru/1a), KETOHOB (aleToHa), KapOOHOBBIX
KHCIIOT (YKCYCHOM KUCIIOTBI, JIJIsl €CTECTBEHHO-
Hay4YHOTO MPOQUIIS MPEACTABUTENCH IPYTUX KIACCOB
KHUCJIOT), MOHOCAXapuJ10B (TIFOKO3bI), JUCAXaPUJIOB
(caxapo3bl), monrcaxapuaoB (Kpaxmasia u
IIEJUTIOJIO3BI), aHWIIMHA, AMUHOKHUCIIOT, OCJTKOB,
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH,
Kay4IyKOB, TUIACTMACC

XHUMHUYECKUH A3BIK U CUMBOJIMKA

Hcnonws3oBanue B ydeOHOM U MPOPECCHOHATBHOM
JIEATEIIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3BaHue n3y4yeHHbIX BEIIECTB 10 TPUBUAIBHON WK
MEKIYHAPOAHOW HOMEHKIIATYPE U OTPAKEHHUE COCTaBA
3TUX COEIMHEHUH C MOMOIIBI0 XUMHUUECKUX (HOopMYyII.
OTpakeHre XUMHYECKUX MPOIECCOB C MOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKIINN

XUMUYECKUE PEAKIINU

OObscHEHNE CYITHOCTH XUMUYECKUX MPOLIECCOB.
Knaccudukanus XuMH4ecKux peakiui o pa3inyHbIM
MpU3HAKaM: YUCIIy U COCTaBY IPOAYKTOB U PEareHTOB,
TerIoBoMY 3G eKTy, HalpaBleHUIo, (pa3e, HATUUNIO
KaTajan3aTopa, U3MEHEHHIO CTETIEHEN OKUCIIEHUS
3JIEMEHTOB, 00pa3yloIUX BEIIECTBA. Y CTAHOBKA
MIPU3HAKOB OOIIETO U Pa3IMYHOTO B TUIIOJIOTHH
peaKLuil 11 HEOPraHUYECKON U OpraHu4eCKOn
xumun. Knaccuunukanus BemecTs U IpoLeccoB ¢
TOUYKH 3PEHUSI OKUCIIEHUS-BOCCTAHOBJICHHUSI.
CocrapneHue ypaBHEHUHN PEaKIIUi ¢ TTOMOIIBIO
MeToa EeKTpoHHOoro O6ananca. OObsICHEHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakluy 1
I0JIO’KEHHSI XMMHUYECKOTIO PABHOBECHS OT PAa3IMUHBIX
(hakTopoB

XUMUYECKUN IKCIIEPUMEHT

BrinosnHeHne XUMHUYECKOT0 SKCIIEPUMEHTA B ITOJIHOM
COOTBETCTBHUHM C IIPAaBUIAMU O€30IaCHOCTH.
Habmtonenue, pukcanus u onucanue pe3yibTaToB
MIPOBEJIEHHOT'0 SKCIIEPUMEHTA

Xumuueckas “Hpopmarus

HpOBeZ[CHI/IC CaMOCTOSITEILHOIO ITOMCKA XUMUYECKOM
I/IH(bOpMaI_H/II/I C UCITIOJIb30BAHUEM Pa3JINYHBIX
HCTOYHHUKOB (Hay‘lHO-HOHYJ'IHpHLIX I/IS,Z[aHPlﬁ,




KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA).
Hcnonb30BaHnE KOMIIBIOTEPHBIX TEXHOIOTHM IS
00paboTKH U TIepeiadi XUMHUIECKON HH(POPMAIINH 1
€e MPEACTABIICHUS B PA3IMYHBIX opmax

Pacuets! o xumMudyeckuM popmynam u
YPaBHEHHAM

YcTaHOBKa 3aBUCMMOCTH MEXly KAUECTBEHHOHN U
KOJINYECTBEHHON CTOPOHAMU XMMUYECKUX OOBEKTOB U
npoueccos. Pemenne pacyeTHbIX 3a1a4 110
XUMHAYECKHM (hOpMyJIaM U YPaBHEHHUSIM

[TpodunsHOE U podheccHoHaTIbHO 3HAYMMOE
coJiepyKaHue

OObscHeHrnEe XUMUYECKUX SIBJICHUMN, TPOUCXOASAIIUX B
IIpUpoAe, OBITY U Ha Mpou3BoAcTBe. OnpeneneHue
BO3MOYKHOCTEHN NPOTEKAHUS XUMHYECKUX
MIpEeBpaILEHHH B pa3In4HbIX ycinoBusax. Cobmronenue
MIPaBUJI HKOJIOTMYECKU IPAMOTHOTO NIOBEJACHUS B
oKpyxaroiei cpene. OneHka BIUSHUS XUMUYECKOTO
3arpsi3HEHUS] OKPYKAIOILEH Cpeibl HA OpraHUu3M
YeJI0BeKa U JIpYyrue KuBble opranu3mbl. CoOtoaenne
MpaBmJI 0€30MacHOro o0palleHus: C TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU, JIaA0OPATOPHBIM
obopynoBanuem. [ToaroroBka pacTBOpOB 3aJaHHON
KOHIICHTPALIMHU B OBITY U Ha MIPOU3BOJICTBE.
Kpurnueckas ouieHKa JOCTOBEPHOCTH XUMHUUYECKOU
nH(OpMAINH, TOCTYIANIEH U3 pa3HBIX HCTOYHHKOB




7. YCJAOBUS PEAJIN3ALIMA YYEBHOM MPOT'PAMMBI JJUCIHUILJINHBI

71 Jna  peanusauyuu  npozpammel  y4eOHOU  OUCUURIUHBL  «AcmpoHOMUA)
npeoycmompeHnsl cedyloujue CneyuanbHovle NOMeu|eHuA:

1. KaGuneTr XuMuM, OCHAIIéHHBbIN 000py/10BaHUEM:

- [IOCa/I0YHbIE MECTa M0 KOJMYECTBY 00y4aronuxcs (CTObI, CTY/bs 10 YUCTY MOCAI0UYHBIX MECT);

- pabouee MecTo npernojaBaress (CTol, CTy);

- y4eOHO-METOIMYECKUI KOMILIEKC M0 TUCHUIUIHHE (paboune mporpaMMel, KaJleHAapHO-TEeMaTHICCKUE
IUTaHBI, pa3padOTKH YPOKOB M0 JUCHUIUIMHE, YIeOHO-METOAMYECKOe 00ecTieueHre K KaKI0MY YPOKY,
B T.4. MIPE3CHTALIMH K YPOKaM, KOMIUIEKT BUJIEOYPOKOB, KOMILJIEKT KOHTPOJIbHO-OIIEHOUHBIX CPEICTB
U ap.);

- IEMOHCTPALIMOHHBIN CTOJ;

- BBITSDKHOU 1Kad;

- yueOHO-HarJIsAHbIe TOCOOUS 110 XUMUU:

- 1aboparopHoe 0b6opyaoBaHHE (TIEpUOIUYECKAsi CHCTeMa XUMHUYeCKuX dnemenToB J[.M. Menneneesa,

PS HANPSOKEHWM METasIoB, PNl AJIEKTPOOTPHUIATEILHOCTH HEMETANIOB, Ta0JiMlla PacTBOPHUMOCTH

COJICH, KUCJOT M OCHOBaHWH B BOJE, IUIAKAThl MO OOIIEH U HEOPraHWYECKOW XUMUU; IUIAKaThl 1O

OpraHMYECKON XHMHH, XHUMUYecKas I[OCylda, XHUMHYECKHE pEaKTUBBI, J1abOpaTOpHbIE BeChl U

pasHoBechl, Koyuekuuu:«Metamibly, «l'opHble mOpoabl», «llmacTtMaccsl M BOJIOKHA», MOJETH

OpPTaHUYECKUX BEIIECTB).

¢ TEXHUYECKHMHM CPeICTBAMU 00y4YeHHUs:

- KOMITBIOTEP C JTUIEH3MOHHBIM MPOTPAaMMHBIM 00ECIICUeHUEM;

- BJIEKTPOHHAs 0a3a HOPMATUBHOM JTOKYMEHTAIIUH;

- MYJIbTUMEUAIPOCKTOP;

- IHTEPAaKTUBHAS JIOCKa

2. KaOuner nHpopManMOHHO-KOMMYHHUKANMOHHBIX CHCTEM, OCHAIIEHHbI 000py10BaHHEM:
- MI0CAJOYHbIC MECTa M0 KOJMYECTBY OOydarolMXcs (CTOJBI, CTYJbs IO YHMCIY IOCAJAOYHBIX
MECT);

- pabodee MecTo npenoaasarens (CToJ, CTyn);
- KOMIUIEKT Y4eOHO-HAIJISIAHBIX TTOCOOUH;
- TaOJNMIIbI, TIAKATHI.

€ TEXHMYECKUMHM CPeACTBAMU 00y4eHH:

- KOMIIBIOTEP C JIMLIEH3UOHHBIM MPOTrPAMMHBIM O00ECTIEUEHUEM;

- JIIEKTPOHHAs 0a3a HOPMATHUBHOMN JIOKyMEHTAIINN;

- MyJbTUMEUANIPOEKTOP;

- UHTEpaKTUBHAS JOCKA

7.2 Unugpopmayuonnoe obecneuenue peanusayuu npozpammol

Jnst peanu3anuu mporpaMmbl OMOIMOTEYHBIM (OHJ  (uauasa UMeEeT T[edYaTHble W /WU
JIEKTPOHHBIE 00pa3oBaTeIbHbIE PECYpPChl, pEKOMEHIyeMble IJi1 MCIOJIb30BaHUS B 00pa30BaTEIbHOM
nporecce

7.2.1. Dnekmponnvie pecypcol

OcHoBHas JuTEpaTypa:
1. T'muaka, H.JI. O6mas xumus : yaeoHoe nmocooue / I'muaka H.JI. — Mocksa : KnoPyc, 2019. — 748
c.. https://book.ru/book/932114

JlonmonHuTeIbHASA JIUTEpaTypa:



https://book.ru/book/932114

1. KOposckas, M.A. XuMusi apoOMaTHYECKUX TETEPOIUKIMYECKUX COCAMHEHUN : ydeOHOe
nocobue / IOposckas M.A. 2-e wu3zn. — MockBa : JlabGoparopuss 3HaHmid, 2020.
https://book.ru/book/936448

2. Tepenun, B.U. [IpaktukyM mo opraHuveckoid xumuu : yuebnoe mocobue / Tepenun B.U.,
JluBannoB M.B., Jluanmora JI.U. u ap. 4-e uzn. — Mocksa : JlabopaTopus 3unanuii, 2020. — 569 c.
https://book.ru/book/936424

HNuTepHer - pecypcesbi:

OBC «BOOK.RU» https://www.book.ru
3BC «tOpaiit» www.biblio-online.ru
OBC «JIAHb» https://e.lanbook.com

3.3. O0uue TpeOGOBaAHUA K OPraHU3aANUM 00Pa30BaATEIBLHOIO Mpolecca

OcBoenne 00y4YarONIMMHUCS AUCIUILUIMHBL MTPOXOAMUT B YCIIOBHSX CO3JaHHON 00pa3oBaTeiIbHOI cpe/bl
Kak B y4eOHOM 3aBEJECHUHM, TaK U B OpraHU3alUAX, COOTBETCTBYIOIIUX MNPOQWI0 H3ydaeMon
JUCHATIINHBI.

N3yueHne JUCHUIUIMHBL «XHUMUS» IPEIIECTBYET OCBOCHUIO AUCHUILINH NPO(ECCHOHAIBHOIO LIUKJIA.

3.4. KaapoBoe o0ecnieuenne 00pa3oBaTeJIbHOTO NMpouecca

1.MarycoBckas A.K. — okonunna xumuueckuit pakynsrer IBI'Y B 1972 1., crax pabotsl - 37 jer,
BbICIIAsl KBATM(HUKALIMOHHAS] KATErOpHUs.

8. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM JUCHUILJIAHBI

8.1. KonTpo.ib M oleHKa pe3ylbTaTOB OCBOCHHS JUCIMIUIMHBI OCYIIECTBIISIETCS TPENO/aBaTeIeM B
MPOILIECCE BHIMOTHEHUH JOMAITHUX 33JaHUi, BHIMOTHEHHUS BHEAYTUTOPHOM CaMOCTOSITENbHOM paboTHl,
KOHTPOJIBHBIX Pa0OT, TECTUPOBAHMS, a TAaKKE BBINOJHCHUS OOYUYAIONUMUCS WHIUBUIYATHHBIX
TBOPYECKHUX 3aJaHUH.

Tabmuna 8.1.- ®opmbl 1 METOABI KOHTPOJIS U OLIEHKH PE3yJIbTaTOB O0yUeHUs

PesyabTaThl 00yueHus ®opMBbI M METOABI KOHTPOJIS U
(1MYHOCTHBIE, METANPEIMETHBIE, NpPeIMeTHbIE) OLICHKHU Pe3YJIbTATOB 00y4YeHHUsI

JAUYHOCMHBIX

» YyBCTBO FOPJOCTH U YBa)KEHHS K UCTOPHH U ¢bpoHTanbHas Oecena;
JOCTUKEHHUSIM OT€YECTBEHHON XMMUYECKON HayKHU; MPaKTUYECKUE 3aHATHS

(mo Temam);
yueOHbIe AUCKYCCUU

» XMMHYECKH I'PaMOTHOE TIOBE/ICHHE B ¢bpoHTanbHAsA Oecena;
npohecCuOHATILHON NESTEbHOCTH U B OBITY IIPU MIPaKTUYECKHUE 3aHATHS;
0OpaleHnn ¢ XUMUYECKUMHU BEIIeCTBAaMH, MaTepralaMu U OLICHKA BBIITOJIHEHUS
IIPOLIECCAMY; CaMOCTOSITENIbHOM (BHEAYITUTOPHOIN)

paboTHI

TOTOBHOCTD K IPOJIOJKEHUIO 00pa30BaHMsI U MOBBILICHUS YCTHBII onpoc (PpOHTANBHBINH);
KBaJTM(UKALUU B U3~ - OLICHKA BBIITOJIHEHUS
OpaHHOI MpodeccroHaIbHON 1eATEIbHOCTH U 00bEKTUBHOE CaMOCTOSITENILHON U (BHEAYIUTOPHOMN)
OCO3HAaHUE POJIM XMMUYECKUX KOMIIETEHLIUH B 3TOM; paboThI

» yYMEHHUE HCIOJIb30BaTh JOCTIKEHUS COBPEMEHHOH e  YCTHBI{ OTIpOC;
XUMHUYECKON HAYKH U XMMHUYECKUX TEXHOJOTUH /IS e  OIIEHKA NMCbMEHHBIX paloT;
MOBBILIEHHS] COOCTBEHHOT'O MHTEIIEKTYalbHOIO Pa3BUTHUS B e  TECTUPOBAHUE;
BBIOpaHHOW PO ecCHOHATBHOM 1€ TeIbHOCTH; e INPAKTUYECKUE 3aHATUS

» WCIOJIBb30BAaHNE Pa3INYHbIX BUIOB e  YCTHBIH OIIpOC;
MO3HABATEJIbHOM J1€ATEIbHOCTH U OCHOBHBIX e  OlEHKa NUCbMEHHBIX padoT;
MHTEJJIEKTYaJIbHBIX Olepanuil (MoOCTaHOBKU 3a/1auH, e  TECTUPOBAHUE;
(dbopMynupOBaHUs TUIIOTE3, AHATM3A U CUHTE3a, CPAaBHEHMS, e TPAKTUYECKUE 3aHATUS



https://book.ru/book/936448
https://book.ru/book/936424
https://www.book.ru/
http://www.biblio-online.ru/
https://e.lanbook.com/

000011IeH s, CHCTEMaTH3aIMH, BBISIBIICHHS IPHIUHHO-
CJICZICTBEHHBIX CBS3€H, IOMCKA aHAJIOTr OB, (POPMYJIMPOBAHUS]
BBIBOJIOB) JIUISI PEILICHHUSI TOCTABICHHOM 3a/1a4, PUMEHEHH(
OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOICHUS, HAYIHOTO
IKCIIEPUMEHTA) JJIsl U3yUCHHs PA3IMYHBIX CTOPOH
XAMHUYECKHX O0BEKTOB U mponeccoB, ¢ KOTOPbIMU
BO3HHUKAET HEOOXOUMOCTh CTAJIKHBATHCS B
npodeccuoHaIbHOM chepe;

Memanpedmemubtx

HCIOJIb30BAHUE PA3IMYHBIX BUJOB [103HABATEIBHOM
JIESITEIBHOCTH U OCHOBHBIX ~ HMHTEJUIEKTYaJIbHBIX OIllEepalu]
(mocTaHOBKH 3a/1a4M, (OPMYIUPOBAHUS TUIIOTE3, AaHAIM3A U
CUHTE3a, CPaBHEHUS, 0000IIEHNs, CUCTEMATU3ALUH,
BBISIBJICHHSI IPUYMHHO-CIICICTBEHHBIX CBSA3€EH, OMCKa
aHaJoroB, (POPMYIMPOBAHHUS BBIBOAOB) JUIS PELICHHS
IIOCTaBJIEHHOM 3a1auyl, IPUMEHEHHE OCHOBHBIX METO/I0B
NO3HaHUs (HAOJIOJeHNS, HAYYHOTO SKCIICPUMEHTA) JUIS
U3y4YEHHsI pa3IMYHbIX CTOPOH XUMHUUECKUX OOBEKTOB U
IPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOA0CTh
CTAJIKUBAThCsl B PO ecCHOHAIbHOMU cdepe;

YCTHBIN OIPOC;

OLIEHKa MMCbMEHHBIX paboT;
TECTUPOBAHUE;
MPAKTUYECKHE 3aHATHS

UCIIOJIb30BaHUE PA3IMYHBIX HICTOYHUKOB JUIS TIOJTyYECHUS
XUMHYECKON MH(POPMAIUH, YMEHUE OIICHUTH €€
JIOCTOBEPHOCTD ISl TOCTHIKEHHUSI XOPOIINX PE3YJIbTaTOB B
npodeccuoHanbHOM chepe

YCTHBIH OIpOC;

OLICHKA MMCbMEHHBIX paloT;
TECTUPOBAHUE;
MIPaKTUYECKUE 3aHATHS

npeomemHvix

c(hOopMUPOBAHHOCTD MPEACTABICHUI O MECTE XUMHUU B
COBPEMEHHOI HAyYHOU KapTUHE MUPAa;

MPAKTUYECKUE 3aHATHUS;
OIICHKA BBITIOJIHEHUS
BHEAYJAUTOPHOM (CAaMOCTOSATEIHHOI)

paboThl

» TIOHUMaHHE POJIM XUMHUH B (POPMUPOBAHUH
Kpyrozopa M (pyHKIIMOHAJIBHOW I'PaMOTHOCTH
yeJioBeKa I PellieHusl MPaKTUUECKUX 3aj1ay;

MPAKTUYECKUE 3aHATHUS;
OIICHKA BBITIOJIHEHUS
BHEAYJTUTOPHOM (CaMOCTOATEILHOMN)

paboThI

> BJIaJCHHUEC OCHOBOIIOJIarartommMmn XuMHYCCKNUMHU
MOHATHUAMU, TCOPUIAMU, 3dKOHAMHU U 3aKOHOMCPHOCTAMU;,

YCTHBIH o1poc ((ppOoHTANIbHBII);
MIPaKTUYECKUE 3aHATHS;
OIICHKA BBINIOJIHEHUS] BHEAYUTOPHOU

(camocToATENBHOM) PabOTHI

» YBEPEHHOE MOJIb30BaHNE XUMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

YCTHBIH ompoc ((PpOHTANIBHEII);

MIPAKTUICCKHUEC 3aHATHS;

OIICHKA BBITIOJIHEHUS
BHEAYJTUTOPHOM (CaMOCTOATEILHOMN)
paboThI

> BJIaACHUEC OCHOBHBIMH MCTOAAMU HAYYHOTI'O
IMMO3HaHHUsA, UCTTIOJIb3YCMbIMU B XUMUU: Ha6J'IIOI[eHI/ICM,
OIMMCAHUEM, UBMCPCHUCM, DKCIICPUMCHTOM;

YCTHBIH o1poc ((ppOoHTANIbHBII);

MIPaKTUYECKHUE 3aHATHS;

OIICHKA BBIMTOJIHEHUS
BHEAyIUTOPHOH (CaMOCTOSATEIBHON)
paboTsl

» yMeHHe 00padaTbiBaTh, OOBSICHATH PE3yIIbTaThI
IIPOBEJICHHBIX OIBITOB U JI€1aTh BHIBOJIBI;

YCTHBIH o1poc ((ppOoHTANIbHBII);

MIPaKTUYECKHUE 3aHATHS;

OLICHKA BBIMTOJIHEHUS
BHEAyIUTOPHOH (CaMOCTOSATEIBHON)
paboThl




» TOTOBHOCTH U CITOCOOHOCTH IMPUMCHATH MCTOABI yCTHblf/'I OIIpoC;
MMO3HAaHUA IMPU PCUICHUU IMMPAKTUYCCKUX 3a1daY, OII€HKA IMUCHhPMEHHEIX pa60T;

TCCTUPOBAHUC,
IIPAKTUYCCKHUEC 3aHATH,

HWHJMBUYAJIbHBIN OIPOC.

» c(hOpMUPOBAHHOCTh YMEHUS J1aBaTh UHAMBUYaJIbHBIN OIIPOC
KOJIMYECTBEHHBIE OLICHKH U IIPOU3BOIUTH PACUETHI IO
XMMHUYECKUM (hOpMYJIaM U YPaBHEHHUSIM;

OLICHKAa ITMCbMCHHBIX pa60T;
TECTUPOBAHUC,
IMPAKTUYCCKUC 3aHATUSA

> BIlaJieHHe [IPaBUJIaMU TeXHUKU 0€30IaCHOCTH 1P MHAMBUIYAIbHEIH OIPOC
KCIOJIb30BAHUN XMMHUUYECKHUX BEILCCTB;

OLIEHKA MMCbMEHHBIX PadoT;
TECTUPOBAHUE;
HPaKTHYECKHUE 3aHITUSL

8.2.0neHKka HHAUBHAYATbHBIX 00Pa30BaTeJbLHBIX JOCTHKEHUH M0 pe3yJIbTaTaM TeKYIIero
KOHTPOJISI U IPOMEKYTOUYHOM aTTecTalul

Tabnuma 8.2.- Kpurepuii peiitunropoii onenku. OO1iee pacmpeneneHie 6anios:

Ne Buasr pator 3a cemectp — 100 6as110B
Tekymas CemectpoBas Tekymas Hrorosas
aTTecTanus lc. aTTecTanus 2c.
Ic. 2c.
3HaHUS | KOMIIE | 3HAHMS M | KOMIIE | 3HAHUS | KOMIIE | 3HAHUS | KOMIIE
YMEHUS | TCHIIMM | YMEHMsI | TCHIIMH | YMEHHS | TEHUIHUHU | YMEHHUS | TCHIUU
1 | PaGora Ha ypoke 1 1 2 2 1 1 2 2
2 | Koncnekr 4 4 4 4 4 4 4 4
3 | BCP 5 5 5 6 5 5 5 6
4 | Dnddepenunpo 3 3 10 10 3 3 10 10
BaHHBIN 3a4€T,
(KOHTpOJILHAs
padorta)
5 | MocemaeMocTh 2 3 2 3
6 | TBopueckasn 5 7 6 8 5 7 6 8
pabdora
Hroro: 40 60 40 60

Ta6n1/1ua 8.3.- OI_IGHKa HHAWBUAYAJIBbHBIX O6pa3OBaTeJ'IBHLIX JOCTHIKEHUM 110 pe3yjibTaTaM TEKYIICTO

KOHTPOJISL ¥ POMEKYTOYHOM aTTECTAllMKI

IIpoueHT pe3yJIbTATUBHOCTH
(mpaBHJIBHBIX OTBETOB)

KauecTBeHHasi 01leHKA HHAMBUIYAJIbHBIX
0o0pa3oBaTe/IbHBIX JOCTHXKEHU I

a1 (oTMeTKA) BepOaIbHBIH aHAJIOT

91 - 100

5 OTJIUYHO




76 - 90 4 XOpOIIIO

61-75 3 YIIOBJIETBOPUTEIHHO

MeHee 61 2 HEYJIOBJIETBOPUTEIBHO

9. TJIOCCAPAUM OCHOBHBIX TEPMMHOB W OIPEJEJIEHHN, U3YUYAEMBIX I1O
JAUCHUITVIMHE «KACTPOHOMMSA»

AJIJIOTPOIIMS - sgBneHue CylIECTBOBAHUS XMMUYECKOTO 3JIEMEHTA B BUJE ABYX WM HECKOJBKHUX MPOCTHIX
BCLIECTB, pPAa3IMYHBIX II0 CTPOCHUIO U CBOICcTBaM. OTH IMPOCTHIC BEIICCTBA, PAa3JIMYHBIC IO CTPOCHHUIO H
CBOWCTBaM, Ha3bIBAIOTCS AJUIOTPONHBIMU (OPMaMH WM AJTIOTPONHBIMU MoandukanusiMu. Hanpumep, rpadur n
anMa3 - JBe auloTporHble (GopMbl (MoaM(pUKAIMK) YIiepoja, MOJEKYJSIPHBIA KHCIOPOA W O30H - JBE
aIIOTponHbIe MoauduKauu kucinopona. [Ipu ompeneneHHBIX YCIOBHSX aUIOTPOIHBIE MOIU(PHUKAINUNA MOTYT
NEePeXOAUTh OPYT B IpyTa.

AMOP®HOE BemecTBO - HE KPHUCTAJUIMYECKOE BELIECTBO, T.€. BEIIECTBO, HE MMEIOIIEE KPUCTAILIMYECKOU
pewerku. [Ipumepsl: Oymara, miacTMacchl, pe3uHa, CTEKJIO0, a TAKKe BCE KHUIKOCTH.

AM®OTEPHOCTDB - cnocoOHOCTh HEKOTOPHIX XUMHYECKHX COEAMHEHWH TPOSIBIATH KHCIOTHBIE WIIN
OCHOBHBIC CBOWCTBa B 3aBUCHMOCTH OT BEILECTB, KOTOPBIE C HUMH pearupyroT. AM(OTEpHbIE BellecTBa
(amdoauTel) BeayT ce0s KaK KUCIOTHI MO OTHOIICHUIO K OCHOBAaHUSM M KaK OCHOBAaHHUS - MO OTHOIICHHUIO K
KHCJIOTaM.

AHMOHBI - oTpuniatensHo 3apsKeHHbIE HOHBI.

ATOM - menbuaiilnasi 4acTHIIA XMMHUYECKOTO AJIEMEHTA, COXPAHSIOLAs €ro XUMHYECKHE CBOMCTBA. ATOM
MOCTPOEH M3 CyOAaTOMHBIX YaCTHII - IPOTOHOB, HEUTPOHOB, AIEKTPOHOB;

ATOM - HanMeHbIIIee KOJIMYECTBO JIEMEHTa, KOTOPOE TOJBKO MOXKET COJIEepPkKaThCs B MOJIEKYJIax 00pa3yeMbIX
UM COEIUHEHUM.

ATOMHAS MACCA - (B HayuHoii juTepaType Takxke ymnotpe6mnsior tepmun ATOMHbBIA BEC). [ns
YCTAHOBJICHWS] €IWHOW WIKalbl Macc aTOMOB BBIOpaH YCIIOBHBIH STallOH, C KOTOPBIM MOXHO OBUIO OBl
CpaBHUBATb MacChl BCEX OCTAJbHBIX aTOMOB. TakuM 3TaJOHOM BBIOpaHBI aTOMBI YIJIepoJa ONpeAeIeHHON
MAacchl, Ha3bIBaeMble yriepoaoM-12 (6 mpoToHOB u 6 HEHTPOHOB B SApE), KOTOPHIM IMPUIHCHIBAETCS aTOMHAs
macca 12,0000. Harmpumep, eciu ¢ IOMOIIBIO XHMHYECKOW PEAKIMH WM APYTUM CIIOCOOOM yCTAHOBJIEHO, YTO
aTOMBl KaKOTO-THOO 3JIEMEHTAa MMEIOT Maccy BiABOe OoJbllle, YeM Macca aToMOB yriepona-12, To sTomy
3JIEMEHTY MpPUITUCHIBaeTCs aroMHasi macca (atromublid Bec) 24. PosHo 1/12 wacte Maccel atroma yriepona-12
naspiBaercss ATOMHOM EJIMHULIEN MACCHI (COKpalieHHO a.e.M.) - B JTHX EIMHMIAX BBIPAKAIOT
ABCOJIIOTHYIO ATOMHYIO MACCY Bcex anemenToB. OTHOCHUTEJIBHAAA ATOMHAS MACCA —
be3pasmepuas BenmuunHa (Macca Kakoro-nubo aroma jgenutcss Ha 1/12 wacTh Maccel atoma yriepona), B
upciaenHoM BolpakeHnn ABCOJIIOTHASI, OTHOCUTEJIBHAS aromnas macca 1 ATOMHBIH BEC
paBHBI MEX]Ty COOOIA.




ATOMHBIUN BEC - TpaguioHHOe Ha3BaHHE OTHOCUTEIHLHON aTOMHOW MacChl B XMMHUYECKOU ureparype. To
X&e, 4To “oTHOCHTeNbHast aToMHast Macca” (cM. ATOMHASA MACCA).

ATOMHBIM HOMEP - 10 3Xe, 4YTO MOPAAKOBBIH HOMEp oayeMeHTa B Ilepuoanueckoil cucreme
J.M1.MenneneeBa. ATOMHBIN HOMEp YHCIEHHO PaBEH MOJOXKUTEILHOMY 3apsAay AApa 3TOrO JIEMEHTA, T.€. YUCITY
IPOTOHOB B SIIPE AAHHOT'O 3JIEMEHTA.

BAJIEHTHOCTD - 4ncio 3JIeKTpOHHBIX Iap, ¢ IOMOINBIO KOTOPHIX aTOM MaHHOTO 3JIEMEHTa CBsI3aH C
JIPYTHUMHU aTOMaMH.

BEHIECTBO. B ecrecTBO3HaHWHU CYIIECTBYET Psii MOHATHH, KOTOPBIM TPYOHO AAaTh CTPOTOE OMpeAeiicHHE.
BemecTBo - 0qHO W3 TakuxX MOHATHI. B 00IIEM CMBICIE OHO HCIIONB3YETCS JUIsi OOO3HAYCHHS TOTO, YTO
3aMoNHACT MPOCTPAHCTBO M MMEET Maccy. B Ooyiee y3KOM CMBICIE - BEIIECTBO 3TO TO, U3 HYEro COCTOST
OKpYy’KaroIre HAC TPeAMeThl. B XuMuy 4aie ncroib3yeTcs MOHITHE KOHKPETHOTO BEUIECTBA - XJIOPHL HATPHS,
cynb(aT Kaiblus, caxap, 0eH3uH U T.7. CM. Takxke "TpocToe BemecTBo", ""ClI0KHOE BenlecTBO", ""cMech".

BOJOPOJHAS CBSA3b - oauH U3 BHIOB MEXKMOJEKYSIpHBIX CBsizeil. OOycinoBieHa B OCHOBHOM
ANEKTPOCTATHUECKUMH CHIaMU. [1J11 BOSHUKHOBEHHsI BOJOPOIHOM CBSI3U HY)KHO, YTOOBI B MOJIEKYJiEe ObLT OJUH
WIN HECKOJBKO aTOMOB BOJOPOAA, CBSI3aHHBIX C HEOONBLIMMH, HO 3JICKTPOOTPULATEIBHBIMH ATOMaMH,
Hanpumep: O, N, F. BaxxHo, 9T00BI Y 3THX 3JEKTPOOTPHUIIATEIHHBIX aTOMOB OBLIN HEMOISIICHHBIE 3JICKTPOHHBIE
napel. BoopoiHbIe CBS3M XapaKTEpHBI Ui TaKUX BellecTB, Kak Boga H»O, ammuax NHs, ¢propoBomopon HF.
Hampumep, monexynst HF cBsizansl Mexmy co0oif BOZOPOIHBIMHU CBSI3SIMH, KOTOPBIE Ha PHCYHKE IMOKa3aHbBI
MYHKTUPHBIMH JIMHUSAMHU:

Bopoponnas cBs3p nmpubausutensHo B 20 pa3 MeHee mpoyHas, 4eM KoBaJieHTHast. [Ipu e€ BOSHHKHOBEHHUH YUCIIO
cBs3eill, 00pasyembix atToMoM H, npeBblimaeT ero popManbHy0 BaTeHTHOCTb.

BOCCTAHOBJIEHHUE (BemecTBa) - XUMHYECKas PEaklus, MPH KOTOPOI AIIEKTPOHBI TEPEAaAl0TCA TaHHOMY
BEILIECTBY.

BOCCTAHOBMUTEJIb - BemiecTBo, criocoOHOE OTAABATh MJIEKTPOHBI IPYTOMY BELIECTBY (OKHUCIUTEIIO).

I'ETEPOI'EHHBIE PEAKIIUUM - xumuueckue peakuu MEXAYy BEIIEeCTBAMU, HAaXOIALIUMUCA B PAa3HBIX
(hazax (pa3HbIX arperaTHbIX COCTOSHUAX BellecTBa). Hampumep, peakius ropeHust yris - rereporeHHas peakius
MEXJy TBEPIbIM YTJIEPOJOM M Ta3000pa3HBIM KHCIOpOAOM. Peaknus B3aUMOJEHCTBHS IMHKA C COJISTHOM
KHCJIOTOW - TeTeporeHHasl peakius MeXay TBepAsiM IWHKOM u pactBopoMm HCI. T'eteporeHHble peakiuu
MPOTEKAIOT HEe B 00beMe, a Ha TpaHHie paszaena ¢a3 - B 3TOM HUX [PUHIUIHAIBHOEC OTJIHYUE
ot  OMOI'EHHBIX peaxuuii.

IF'NBPUN3ALIUSA. TeopeTnueckoe MpeACTaBICHHUE, C MOMOIIBI KOTOPOTO YJAETCs CBS3aTh MEXIy COOOM
(hM3UUECKyI0 KapTUHY CTPOCHHS aToMa U OIpeNeisIeMyl0 ONBITHBIM IIyTEM TIE€OMETPHIO MOJEKYT
(em. PEHTTEHOCTPYKTYPHbBIM AHAJIM3). Hanpumep, atoMm yriepoja HMMeeT s- U p-OpOMTaId, HO B
monekyine CHs He yJanock ONBITHBIM ITyTeM OOHapYKUTh OTACIBHBIX CBSI3el, 0Opa30BaHHBIX S-JIEKTPOHAMHU H
OTIENBbHBIX CBS3€il - 00pa3oBaHHBIX p-ayiekTpoHaMu (Bce cBsis B CH4 ommuakoBer). Ilostomy mpuHsATO, YTO
OJlHAa S- M TpU p-opOuTaiu “cMmemmBaioTcs’ (TMOpUIM3YIOTCS), 00pa3yst 4 HOBBIE, COBEPILEHHO OJWHAKOBBIC
op6utamy (detbipe spi-ruOpuaHbie opoutanm). OTH 4 TUOPHIHBIE OPOUTAIUIICPEKPBIBAIOTCS C JIEKTPOHHBIMU
obosoukamu 4-x atomoB H. ['eomerpuueckyio Gopmysry o0pa3oBaBLICHCS MOJICKYJIbI MPEACKA3bIBAIOT HCXOIS
U3 MpaBuJjia, YTO THOpUIHBIE OPOUTATM B MOJIEKYJIE CTPEMSITCSL PACIIONOKHUTHCS HA MAKCUMAaJIbHOM PAaCCTOSIHUU
Ipyr ot npyra. Hampumep, mist 4-x ruOpuaHbIXopOHUTaiei 3To TeTpadap. B Tex ciydasx, Korja oaHa WiH JIBE p-
opOuTanyM He yyacmeyrom B THOPUAM3AINN, OHH OCTAIOTCA B HETHOPHIM30BAaHHOM BHIE M JHOO HE HECYT
3JIEKTPOHOB, JHOO YYacTBYIOT B CBSI3bIBAHHH JAPYIOTO THIA (IBOHWHBIE U TPOMHBIE CBSI3H). DTO COOTBETCTBEHHO
sp?>- wu  sp-rubpuamsaunn. HEIIOJEJIEHHBIE >nextponnsie IIAPhl To)Xe yd4acTBYOT B TMOPHIM3ALNH.
Hanpumep, ammuak:NH3- sp3-rubpuamsanus atoma N, Monekyna umeeT (opMy TeTpasapa, OAHA U3 BEPIIMH



KOTOPOTO - HENO/IeJIEHHAs 1apa 3JIEKTPOHOB, OCTaBLINeCs TpH - aToMbl H. B pasnuunbix rudpuausanusix BMecTe
C S- W p-opOMTAIAMH MOTYT Yy4acTBOBaTh Takke M d-opburann (sp’d- m sp’d®-rubpuamsanmm). Tun
TUOPUAM3AIMY aTOMA YaCTO ONPEACTSIOT ¢ moMotbio ero OPEUTAJIBHOW JIUAT'PAMMAI.

IT'NJAPATALIMS - cBs3piBaHuE MOJIEKYJ (AaTOMOB, MOHOB BEIECTBA) C BOJIOW, HE COMPOBOXITAIOIICECS
pa3pyIIeHneM MOJIEKYJT BOJIBI.

TUIPATDBI - coenuHeHusi BeliecTBa C BOJIOM, HMMEIOIIME IIOCTOSIHHBIM WIJIM TEPEMEHHBIM COCTaB U
o0pa3yromuecs: B pe3yJibTaTe THApaTaIHH.

I'nJPOKCHU-TPYIIIIA - rpynna OH.

TI'OPEHHUE - OvIcTphIii mpoIlecC OKHCICHHS BEIIECTBAa, COIPOBOXKIAIOIIMMACS BBIACICHHEM OOJIBIIIOTO
KOJIMYECTBA TEIUIOTHI U, KaK MMPaBUJIO, CBETA.

IF'OMOTI'EHHBIE PEAKIIUM - xumuuYeckue peakiluu, MPOTEKAalolue B oMHOponHOW (aze. OObIYHO 3TO
peakuuu 100 B Ta30BO (hase (peakiuu MEXKIy Ta3aMu), JU00 B KUIAKOW (ase (PeakIuu MEXy pacTBOPaMH).
I'oMoreHHBIE peakmuy MPOTEKAIOT BO BCEM OOBEME PEAKIIMOHHOTO COCyAa - B 3TOM WX NPUHIUIHAIHHOE
otinuue ot [ ETEPOI'EHHBIX peakuuid.

JAE®EKT MACCHI - ymeHbllIeHHE MacChl aTOMA [0 CPABHEHUIO C CYMMApHON Maccoil BCEX OTAEIBHO B3SITBIX
COCTaBJIAIOIINX €T0 3JIEMEHTapHBIX YacTHIll, 00yCIOBIEHHOE SHEPIrUeil UX CBA3U B aTOME.

JAUCTUILJIALIUA - To xe, uto IIEPETOHKA.

ANO®DY3UA - (ot narunckorodiffusio — pacmpocTpaHeHHE) — CaMOIPOW3BOJIBHOE BhIPABHUBAHUE
KOHIICHTPAIMH BEIIECTB B CMECH, 00YCIIOBJICHHOE TEIJIOBBIM JIBMKEHHEM MoJieKyi. [lepeHoc yacTuil BemiecTsa,
NPUBOJIAIINN K BRIPABHUBAHHIO €T0 KOHICHTPAIIUH B MEPBOHAYAILHO HEOTHOPOMHOM cucTeMe. VIcKycCcTBeHHOE
NepeMelTMBaHIe CMECH JICHCTBYET B TOM K€ HAIpPaBJICHUU.

JOHOPHBIE (3JJEKTPOHOJOHOPHBIE) CBOMCTBA - crioco6HOCTb aTOMOB 3JIEMEHTA OTAABATh CBOM
3JIEKTPOHBI APYrUM atomaM. KojauuecTBeHHON Mepoil TOHOPHBIX CBOHCTB aTOMOB, 00pa3yrOIIUX XUMHUYECKYIO
CBSI3b, SIBIISIETCS UX JIEKTPOOTPHUIIATEITHBHOCTD.

3AKOH ABOTI'A/IPO. PaBHble 00beMBI TIOOBIX TA30B (IIPH OAMHAKOBBIX TEMIIEPATYPE U IABICHUH) COIEPKAT
paBHoe yrcio Monekys. 1 MOJIb iro0oro ra3a npu HOpMaJIbHBIX YCIOBUSAX 3aHUMAET 00beM 22,4 I1.

3AKOH COXPAHEHMHMSA MACCBI. Macca BemecTs, BCTYNAOIIAX B XUMHUYECKYIO PEAKINIO, paBHA Macce
BEILIECTB, 00Pa3yroIIUXCs B pE3yIbTaTe PEAKLIUY.

SAPSAN AJAPA - moNOXUTENBHBIN 3apsii aTOMHOTO Spa, PABHBIM YUCIIY MPOTOHOB B SIPE JAHHOTO DJIEMEHTA.
ITopsaxoBelii HOMEp XUMHUYECKOro 3nemeHTa B llepuogudeckoit cucreme [[.M.Menneneesa paBHseTcs 3apsany
AJIpa aTOMa 3TOTO JIEMEHTA.

MN30TOIIbI - aTtoMHBIE PAa3sHOBUAHOCTH OJHOTO M TOTO XK€ 31eMeHTa. M30TOmbl COCTOAT U3 aTOMOB C
onuHakoBeIM 34PA/{OM A/[PA (TO ecTh ¢ ONMHAKOBBIM YHCIIOM IPOTOHOB), HO C Pa3HBIMU OTHOCHTEIHHBIMHU
aTOMHBIMH MaccaMmH (TO €CTh C Pa3HBIM YHCIOM HEHTPOHOB B sjpe). OUueHb MHOTHE DJIEMEHTHI B MPUPOJIE
HAaXOJIATCS B BUJIE CMECHU U3 HECKOJIBKO U30TOIOB.

HNHI'MBUTOPBI - BemiectBa, 3aMeASAIONINE XUMUYECKUE PEAKIIIU.

HNHAUKATOPDI (kucIOTHO-OCHOBHEIE) - BEIIECTBA CIIOKHOTO CTPOCHUS, MMEIOIIHE Pa3HYI0 OKPacKy B
pacTBopax KHCJIOT M OCHOBaHHWU. BBIBAIOT MHIUKATOPHI W IUIS JPYTHX BEIIECTB (HE KUCIOTHO-OCHOBHBIE).
Hampumep, kpaxmai - UHIUKATOP Ha MOSBICHUE B PACTBOPE HOJA (1aeT CHHIOI OKPACKY).



HNOHHAS CBSI3b - npenenpHBIA Ciydail MOJMSPHOW KOBaJICHTHOW CBS3W. CBsI3b MEXIY IBYMS aTOMaMH
CUMTAETCS HOHHOM, €CITH Pa3HUIla ICKTPOOTPHUIIATEIIBHOCTEH ITHX aTOMOB OOJIbINIE WK paBHSIETCS 2,1.

HNOHBI - oTpuniaTeTbHO WM MOJIOKUTEIEHO 3apsSHKCHHBIC YaCTHUIIBI, 00pa3yIoIuecs MPpH MPUCOCTUHECHUH WIIN
oTJaue dIEKTPOHOB aTOMaMH JJIEMEHTOB (MM rpymnmnaMu atoMoB). MoHbl OpIBatoT ogHo3apsansie (1+ wim 1-),
IByX3apsiaHble (2+ win 2-), Tpex3apsaHbie U T.0. CM. Takxke "KaTHOHBI"' U "aHUOHBI'".

HUIONMAK (IUPAC) - MexayHapoaHblii COH3 TEOPETUYECKOH (YHCTOH) ©  MPHKIATHOH XUMHHU
(InternationalUnionofPureandAppliedChemistry). Oprannzanusa, co3manHas B 1919 romy. Bxomut B
MexIyHapOIHBI COBET HAy4YHBIX COHO30B. KoopauHHpyeT uCClIeOBaHUs, TPEOYIOIUE MEKIYHAPOIHOTO
COTJIACOBaHWsI, KOHTPOJIS ¥ CTAHJAPTH3AINHN, PEKOMEHYET U YTBEPKIACT XMMUYCCKYIO TEPMUHOJIOTHIO.

KATAJIM3ATOPBI - BemiectBa, cocOOHBIE YCKOPSITh XHMHYECKHE PEAKLIUH, CaMH OCTaBasChb HPU 3TOM
HEU3MEHHBIMH.

KATHOHBDBI - 110710XUTENBHO 3apsSKEHHbIE HOHBI.

KBAHT - ompenenennoe kommdecTBO ("moprms") SHEpTHH, KOTOpPOE CIIOCOOHA OTAATh WM IOTJIIOTHUTH
(usnueckas cuctema (HalpuMmep, aToM) B OJJHOM aKTe€ U3MEHEHHS COCTOsHMS. KBaHT cBeTa - MOPIMs CBETOBOM
SHEPTUH - Ha3bIBAETCSI (POTOHOM.

KBAHTOBBIE YN CJIA - oIUCBIBaIOT COCTOSTHUE KOHKPETHOTO 3JICKTPOHA B 3JICKTPOHHOM 00JIaKe aToMa:

- [TTABHOE (n) - noka3pIiBacT, Ha KaKOM 3JICKTPOHHOM YPOBHE, HaunHas oT Ommkaiero k sapy (1, 2, 3, ...)
HAaXOANTCS JaHHBIA 3JIEKTPOH;

- BCIIOMOI'ATE/TIBHOE unu OPBHTAJIBHOE () - noka3piBaeT BHJ TOIYPOBHS (S-TIOMYpPOBCHb, P-
MOTypOBEHb, d-TI0TypOBEHB, f-ITOTypOBEHB);

- MATHUTHOE (M) - yka3bIBaeT KOHKPETHYIO OpOHTAITh (S-OpOHTAlIb, Px-OPOUTAIID, Py-OpOHTAII U T.]11.);

- CITHHOBOE (S) - noka3pIBaeT, Kakoe M3 JBYX BO3MOXHBIX (Pa3pelIeHHbIX) COCTOSHUN 3aHUMAET SIICKTPOH
Ha JaHHOW OpOUTaIH.

KHUCJIOTA - cioXHOe BEIIECTBO, B MOJIEKYJIE KOTOPOrO UMEETCS] OJUH WJIM HECKOJbKO aTOMOB BOAOPO.A,
KOTOpPBIE MOTYT OBITh 3aMEIIeHBl aToMaMHu (MOHamMHu) MeTauioB. OcTaBmIasCsS YacTh MOJEKYJBI KHCIOTHI
Ha3bIBaeTCsS KUCIOTHBIM OCTaTkoM. Elle 0IHO ompe/ienenre: KUCIOThI — BEIIECTBO, pACIIaIatoleecst B pacTBOPE
¢ obpazoBanueM HOHOB Bojopoaa H*. **KwucioTHble CBOWMCTBAa BEIIECTB HE 00S3aTEIBHO HMCYEPIIBIBAIOTCS
CIIOCOOHOCTBIO JIaBaTh B PaCTBOPE MOHBI BOJIOPOJIA.

KOBAJIEHTHASI CBSA3b - ces3piBaHME aTOMOB C IOMOIIBIO OOMIMX (MOACICHHBIX MEXIY HHMH)
3JIEKTPOHHBIX Tap. HemonspHas KoBajieHTHas CBsA3b 00pa3yeTcs MEXIy aTOMaMHu OJHOro Bujaa. llosspHas
KOBAJICHTHAs CBS3b CYIIECTBYET MEXIY JABYMS aTOMaMH B TOM CIy4dae, €CIH MX JJICKTPOOTPHUIIATEIEHOCTH HE
OJIMHAKOBEI.

KOHLIIEHTPALUS -  oTHOCMTENbHOE  KOJIMYECTBO  KaKOro-nuOo  BemecTBA B PAacTBOpE.
Hampumep, IIPOIJEHTHAA KOHIEHTPALUA - 10 xe, uto u MACCOBAA J]OJIA PACTBOPEHHOI O
BEIJECTBA - OTHOIIEHHE MAacChl pPAacTBOPEHHOIO BEUIECTBA K MAacce€ pacTBOpPa, BBIPAKEHHOE B
npoueHtax. MOJIAPHAA KOHIJEHTPAL[HU/I - oTHOIIEHWE YrCa MOJISH PAaCTBOPEHHOTO BEIIECTBA K 00IIeMy
00BbemMy pacTBopa (€IUHHUIIA - MOJIB/JT).

KOOPJINHALIMOHHOE UNCJIO - x KaXI0¥ 4acTHIle, HAXOIAIIEHCS B KPUCTAILIE, MPUMBIKAET BIUIOTHYIO
TOJIBKO ONPEIENIEHHOE YWCIIO COCETHUX YACTHIl. DTO Pa3IMYHOE JJIS Pa3HBIX KPUCTAJUIOB YHCIIO COCETHHX
YaCTHUL HAa3bIBAETCSl KOOPAUHAIIMOHHBIM YHCIIOM.



KPUCTAJLI - TBepmoe BEMIECTBO, B KOTOPOM aTOMBI, HOHBI MM MOJICKYJIBI PAcIOJIOKEHBI B MPOCTPAHCTBE
PEryIsSIpHO, TPAKTHYECKU OECKOHEUHO MOBTOPSIFOIIUMUCS TPYITIaMH.

KPUCTAJUIN3AIIUAS - crioco0 OYMCTKHM BEIIECTBA IMYTEM OCAXKACHUS €r0 W3 HACHIIEHHOTO PacTBOPA.
OOBIYHO HACHIIIEHHBIA PAcTBOP BEIIECTBA TOTOBUTCS IPH MOBBINICHHON Temnepatype. Ilpu oxiaxaeHuu
pacTBOp CTAHOBHUTCS IIEPECHIIMIEHHBIM W YHCTHIE KPUCTAJUTHI BBIMAAAIOT B OCaaoK. llpuMecu, mo KOTOPBIM
PacTBOp OCTAETCS HEHACHIMIEHHBIM, OCTAIOTCS B PACTBOPHUTENE U OT(PUIBTPOBBIBAIOTCA OT KPHUCTAILIOB.

KPUCTA/VIMYECKAS PEHIETKA. Kpucrammdeckass CTpyKTypa XapakTepu3yeTrcs MpaBHIbLHBIM
(peryispHbBIM) PACIIOJIOKEHUEM YaCTHI[ B CTPOTO OMPEACICHHBIX TOYKAaX NPOCTPAHCTBA Kpuctaia. [lpu
MBICTIEHHOM COEIWHEHUH 3THX TOYEK JIMHUAMH MOJTYYaroTCs MPOCTPAaHCTBEHHBINH KapKac, KOTOPHIN HA3bIBAIOT
KpUCTaJUIMYECKOH pemeTkol. ToukH, B KOTOPBIX pa3MELIeHbl YaCTULbI, HA3bIBAIOTCS y3IAMH KPUCTANINYECKON
peuieTkd. B y3max MOTYT HaXOIUTHCS MOHBI, aTOMBI MJIM MOJIEKYJbl. Kpucrammudyeckas peiieTrka COCTOUT U3
COBEPIIICHHO OJIMHAKOBBIX 3JIEMEHTAPHBIX siueeK (CM. "3JIeMEeHTapHas ssueika').

KPUCTAJJIOTUAPATDBI - xpucramummueckue TUApaThl (COCIUHCHMS BEIISCTBA C BOJOW), HMEIOIIUE
MTOCTOSTHHBIN COCTaB. BRIIEISIIOTCS M3 pacCTBOPOB MHOTHX BEIIECTB, OCOOCHHO COJICH.

MACCOBOE YUCJIO (A) - cymma yucna npoToHOB (Z) u HelTpoHoB (N) B smpe aToMa Kakoro-Tuoo
anemenTa (A =7+ N).

METAJUVIMMECKASA CBA3b - xumudeckas CBs3b B KpHCTaUIE MEXIY MOJOXKUTEIBHO 3apsKEHHBIMHU
MOHAMH METaJlla TOCPEACTBOM CBOOOTHO MepeMemaromuxcsi (o BceMy 00beMy KpHCTalia) SJIEKTPOHOB C
BHEIITHUX 000JI0YEK aTOMOB MeTallIa.

MOJIEKYJIA - HauMeHbIIIas 4acTHIIA KAaKOro-aIu00 BEIIECTBA, ONPECIIAIoNIas ero XMMHUUECKUE CBOMCTBA U
CIOCOOHAs K CAMOCTOSITETTHHOMY CYIIIECTBOBaHMIO. MOJIEKYIIBI COCTOSIT U3 ATOMOB.

MOJIEKYJISIPHASL OPBUTAJIb - »smektpoHHOEe 007aKko, oOpasylomieecs NpW CIUSHUM BHEIIHUX
9NIEKTPOHHBIX 000J0YEK aTOMOB (aTOMHBIX OpOHuTanel) mpu oOpa3oBaHUM MEXKAY HUMH XUMHYECKOW CBS3H.
MonekynsipHble OpOUTaIH O0pa3yrOTCS MpPU CIUSHUM ABYX WM HECKOJIBKHX aTOMHBIX opOutanei. Uucio
MOJIEKYJIAPHBIX OpOUTANel BCcera paBHO YMCIY B3aMMOJIEHCTBYIOIIMX aTOMHBIX opOuTaneil. Bece BaneHTHBIE
3JIEKTPOHBI CBA3BIBAIOIMXCS] AaTOMOB PACIIOIaratoTCsl HA BHOBb 00Pa30BaHHBIX MOJIEKYJIIPHBIX OPOUTAIISIX.

MOJIEKYJISAPHOCTD PEAKIHNMU - uncino UCXOAHBIX YacTHL (HAIIpUMEpP MOJICKYJI, HOHOB), OZIHOBPEMEHHO
B3aMOJICUCTBYIONIUX APYT C IPYTOM B OJTHOM DJIEMEHTAPHOM aKTe peakiuu. MOJIeKyIIPHOCTh PEaKIIUH MOXKET
coctaBsiTh 1, 2 miu 3. CootBerctBenHo paznmmuaror MOHOMOJIEKYJISIPHBIE, BUMOJIEKYJISAPHBIE u
TPUMOJIEKYJIAPHBIE peakiuun. WuHorma (HO He Bcerga) MOJNEKYJSPHOCTh pPEaKIUU  COBIAJAET
¢ IIOPAIKOM PEAKIIHUU.

MOVJIb - KonM4ecTBO BemecTsa, paBHoe 6,022:10%% cTpyKTypHBIX €IMHUIL JAHHOTO BEIIECTBA: MOJEKYI (ecin
BEII[ECTBO COCTOWUT W3 MOJIEKYJ), aTOMOB (€CJIM ATO aTOMAapHOE BEIIECTBO), MOHOB (€CIH BEIIECTBO SBISCTCS
HOHHBIM COSAMHEHHEM ). Yncio 6,022-10% Ha3pIBaeTCS MMOCTOSHHON ABorazpo uiy 4ucioM ABOrazpo.

MOJISAPHAS MACCA - macca 0AHOTO MOJIS BELIECTBA B 'paMMax Ha3bIBACTCS MOJISIPHOM Maccoi BELIECTBA
WA TpaMM-MoJIeM (pa3MepHOCTh I/MOIb). UnClIeHHOE BRIpaXKEHNE MOJISIPHON Macchl (IpaMM-MOJIs) B TpaMMax
COBIAJAET C MOJICKYJISIPHBIM BECOM (MJIM aTOMHBIM, €CJTH BEIIIECTBO COCTOUT M3 aTOMOB) B €TUHUIIAX a.€.M.

MOJISIPHOCTD (pactBopa) - KOHIIEHTpAIHsI PacTBOPa, BRIPAKCHHAS B MOJISIX PACTBOPEHHOTO BEIIECTBA Ha 1
mutp pactBopa. O6o3Havaercs 6ykBoir M. Hampumep, 1M NaOH - sto pactBop NaOH c konmentparueii 1
MOJIB/II.

MOHOKPHUCTAJIJI - kpuctajul BemectBa, BO BceM o0Obeme Kotoporo KPUCTAJUVIHYECKAA
PEIIETKA onHOpoaHa, TO ecTh He nMeeT AedekToB. MOHOKpPHCTAJUIB YacTO MPO3padHbl U OOBIYHO HMEIOT
MPaBHIBHYIO (opmy.



HEUTPOH - oiexkTpudeckw HEWUTpalbHAas OJJIEMEHTapHas (T.e. HepasmeiamMas) dYacThIla C MacCou
1,67-100 ' ? xr. HelTpoHBI BMECTE ¢ MPOTOHAMHU BXOJIAT B COCTaB aTOMHBIX S/IE.

HEINIOJAEJIEHHAS IIAPA 5nekTpoHOB - BHEIIHAA OJIIEKTPOHHAs Iapa aroMma, HE YydYacTByloIlas B
00pa30BaHUU XUMHUYECKOH CBS3H.

HOPMAJIbBHBIMHU YCJIIOBUSIMMU (n.y.) HazsiBatoT Temmeparypy 0 °C (273 K) u naBnenue 1 atm (760 mm
prytHOro cton6a mnu 101 325 I1a). He mytats co CTAHHAPTHBIMU Y CJIOBUAMU!

HYKJIOHBI - sneMenTapable 9acTHIB! (TIPOTOHBI M HEUTPOHBI), BXOASIIHE B COCTaB SApa aToMa.

OKUCJIEHHUE (BemectBa) - XMMHYECKash pEakius, MPHU KOTOPOH JIEKTPOHBI OTOHWPAIOTCS Y ITAHHOTO
BEIIIECTBA OKUCITUTEIICM.

OKUCJIUTEJID - BenecTBO, CIOCOOHOE OTHUMATH IEKTPOHBI Y APYTOTO BEMIECTBa (BOCCTAHOBHUTEIS).
OKCHUDI - crioxxHbIE BEIIECTBA, COCTOSIIEE U3 aTOMOB JABYX 3JIEMEHTOB, OJMH U3 KOTOPBIX - KUCIOPOZ.

OKCUADbI KUCJIOTHBIE - okcuibl, KOTOphIe B3aUMOJIEHCTBYIOT C OCHOBAaHUSMH C OOpa30BaHUEM COJH U
BOJBI.

OKCH bl OCHOBHBDBIE - okcubl, KOTOpbIe B3aUMOACHCTBYIOT C KUCIIOTAMH C 00pa30BaHUEM COJIH U BOJBI.

OPBUTAUJIb - mpoCTpaHCTBO OKOJIO sApa, B KOTOPOM MOXXHO OOHApy>KHTh 3JEKTPOH. 3a IpelneiraMhi 3TOTO
MIPOCTPAHCTBA BEPOSITHOCTh BCTPETUTH AJIEKTPOH JOCTaTOUHO Maja (MeHee 5%).

OPBUTAJIBHASA TUAT'PAMMA - 10 xe, uro DJIEKTPOHHAA ®OPMYJIA snementa, HO 3amucaHHas C
MOMOIIIBIO HapuCOBaHHBIX 0T pYKuIJIEKTPOHHABIX AYEEK, BHYTPH KOTOPBIX 3JEKTPOHBI H300PaXKAIOTCS
BEPTUKAIBHBIMHU CTPEIKAMH.

OCHOBAHHE - cioxHOe BemecTBo, B KOTOPOM aToM (HIIM aTOMBI) METallla CBSA3aHbI C THIPOKCH-TPYIIIIaMU
(OH-rpynnamn). PacTBopuMble OCHOBaHMSI MOTYT pacHalaThcs B pacTBOpE ¢ 0Opa30BaHUEM T'HIPOKCH]-HOHOB
OH'. **OcHOBHbBIE CBOICTBA BEIIECTB HE 0053aTEILHO UCUEPITBIBAIOTCS CITOCOOHOCTHIO JIaBaTh B PACTBOPE HOHBI
OH-.

OCHOBAHUE AM®OTEPHOE - crnoxxHOE BemecTBO, CIIOCOOHOE MPOSBISATh KaK KHUCIIOTHBIE, TaK U
OCHOBHBIE CBOIMCTBA B 3aBUCHUMOCTH OT MapTHEPA IO peakiui. AM(oTepHOEe OCHOBaHHE CIIOCOOHO OT/IaBaTh KaK
HOHBI BOgOpoja H' B peakiusx ¢ OOBIYHBIMH OCHOBAaHHWSMH, Tak W THAPOKCH-Tpymmsl OH B peakmmsax ¢
00bryHBIMH KucsIOTaMH. CM. Takxke "amporepHocTs” U "amdonuTs'.

HEPEI'OHKA - crioco06 04rCTKH BemecTB (KaK MPaBWIIO, KUAKOCTEH) IMyTeM UX HCIIAPEHUS B OJTHOM COCYIe U
KOHJICHCAITUN TapoB B JpyroMm cocyje. [leperoHkoil MOXKHO pa3fensiTh >KHIKOCTH, €CIU HX TeMIIepaTypbl
KHUTICHUS OTINYar0TCSI.

MEPEXOJJHOE COCTOSIHUE (1o xe, uro AKTUBMPOBAHHbBIN KOMIIJIEKC) - KOpOTKOXHBYIIAs
MOJIEKYJIa, BO3HUKAIONIIAS B XUMHUYECKON pPEaKIMU MpU TEPEeXojJe OT HAYaJbHOTO COCTOSHHS (pearcHThl) B
KOHEYHOe (TMPOMYKTHI). OHEPrUs W TEeOMETpPHS IEePEXOJHOTO COCTOSHHS COOTBETCTBYIOT —BEpIIMHE
SHEPTEeTHUYECKOTO Oapbepa, pa3AeisIoniero peareHTsl U mpoaykThl (cM. Takke JHEPT' U AKTUBAIIUN).

MEPUOJUYECKHM 3AKOH J.M. MEHJEJEEBA. CBoiicTBa 371€MEHTOB NMEPHOINYECKH M3MEHSIOTCS B
COOTBETCTBHH C 3apSIIOM SIFIep UX aTOMOB.

MOAOBOJOYKA (to xe, uro IIOJVPOBEHD) - 9acTh 3JIEKTPOHHONW OOOJOYKH, COCTOSINAs U3 opOUTaei
onHoro Buaa. Hanpumep, msare d-opOutaineii cocrapisitoT d-1o1000104uky (d-oypoBeHs), Tpu p-opOuTau - p-
1o1000JI0YKY (P-TIOAYPOBEHB) | T.1.



IMOJIMUKPUCTAJIJI - MHOXECTBO CpPOCIIMXCS MOHOKPHCTAUIOB KPHUCTATMYECKOTO BemecTBa. Hambonee
pacnpocTpaHeHHas (opMa CYIIECTBOBAHUS KPUCTALTUUSCKUX BemecTB. Hampumep, ObITOBas moBapeHHAs COJb.

NNOJIAPU3AIIUS - pa3neneHne NOJOKUTENBHBIX U OTPUIIATENBHBIX 3apsI0B.

HOPAJOK PEAKIUMH - no naHHOMY BEIIECTBY - MOKA3aTENb CTEICHH MPU KOHIIEHTPAIIUU ATOrO BEIIECTBA B
KHHETUYECKOM ypaBHeHHWU. CymMMa TMOPSJIKOB IO BCEM BEIIECTBAM HAa3bIBAaeTCs OOIIMM WM CYMMAapHBIM
nopsakom peakiuu. Harpumep, s peakuun 2 NO + O, = 2 NO2: kunerudeckoe ypasaenue v = k[NOJ?[O,];
BTOpoit mopsimok 1o NO, mepBbrii mopsimok 1o Oz, oOmuit (cymMMapHBIA) TOpsSAoK peakmuu 3. s
SJIEMEHTAPHBIX PEAKIUN MOPAJOK - LEeTOYUCICHHAs BenuuyuHa, cosmnagawomas ¢ MOJIEKY/IAPHOCTHIO
PEAKLJUY. JIns apyrux peakuuil MOPSAKU OIMPENENSIOTCS TOIBKO JKCIIEPHUMEHTANBHO, MPUYEM OHU MOTYT
MMETH KaK IeJIOUHCIICHHOE, TaK U IPOOHbIE (1 Ta)Ke HYJIeBOE) 3HAUCHHE.

MOCTOSITHHASI ABOT'AZIPO - 6,022:10% (cMm. “mois”).

IMPABUJIO T'YHJA. Ilpu 3aceneHun opOHTaNed ¢ OOWHAKOBOHM 3Heprueit (Hampumep, nsatu d-opOuraneii)
3JIEKTPOHBI B TIEPBYIO OYEPEIb PACCENSIFOTCS MOOJAMHOYKE Ha BaKaHTHBIX ("MyCTHIX'") OpOUTAIAX, IMOCIE Yero
HAYMHAETCS 3acelIiCHUE OpOUTAJIC BTOPBIMH 3JICKTPOHAMMU.

MMPABUJIO OKTETA. ATOMBI 3JIEMEHTOB CTPEMSATCS K HanOojee yCTOHUMBOM AJIEKTPOHHON KOH(UTYpaLIUH.
Camas pacrpocTpaHeHHasl YCTOWYHBAsI JIEKTPOHHAS KOHMOUTYpars — C 3aBEpPIICHHON BHEITHEH 3JIeKTPOHHON
000I109KO# U3 8 AIEKTPOHOB (C OKMenmom dIEKTPOHOB).

NPUHUUIT NAYJWU. (BAIIPET [IAVJIA). Hukakue [1Ba OSICKTPOHa B OJHOM aTOME HE MOTYT
XapaKTepU30BaThCs OIMHAKOBBIM HA0OPOM BCEX UETHIpEX KBAaHTOBBIX UKMcen n, |, m u s.

MMPOBAJI JIEKTPOHA - T0 *%e, 4To "MPOCKOK 3JIEKTpoHA".

MPOCKOK 2JIEKTPOHA - otcrymienust ot oOmiei st OONBIIMHCTBA 3JIEMEHTOB MOCIEA0BATEILHOCTH
3aIlOJIHEHUS AJEKTPOHHBIX 0o0osouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak manee), CBSI3aHHBIC C TEM, YTO OTH
"HapyIeHus TpaBuiI’ OOECIIEYNBAIOT aTOMaM HEKOTOPBIX AJIIEMEHTOB MEHBIIYIO SHEPTHIO 10 CPaBHEHHIO C
3aII0THEHNEM 3JIEKTPOHHBIX 000109€eK 1o mpaBmiam”.

IHPOCTOE BEHIECTBO - BemiectBo, KOTOPOE COCTOUT U3 ATOMOB TOJIBKO OJJHOTO 3JIEMEHTA WIH U3 MOJIEKYIL,
MOCTPOEHHBIX U3 aTOMOB OJHOTO 37eMeHTa. [IpuMepsI: xKene30, KUCIOPO/I, aiMas, aproH, MeIb U T.1.

INPOTOH - ycroliuuBas sneMeHTapHas (T.e. HEpa3AeauMas) JacTHUIla ¢ DJIEMEHTapPHBIM (T.€. HANMCHBIIIUM U3
BO3MOXKHBIX) TIOJIOKUTEIBHBIM OJJIEKTPHUECKMM 3apsiaoM u Maccoi 1,67-1001 2" xr. TIpoToHBl BMeECTE ¢
HEHUTPOHAMH BXOJST B COCTaB aTOMHBIX sjep. 1lopsaKoBEIil HOMEp XUMHUYECKOTO 3neMeHTa B llepuomndeckoit
cucreme J[.M1.MeHeneeBa paBHIETCS YUCITY POTOHOB B SJIPE aTOMa 3TOT0 JIEMEHTA.

PACTBOPUMOCTD - cnocoOHOCTH BeImIecTBa PacTBOPSTHCS B TOM WM HHOM pacTBopurene. Mepoit
pacTBOPUMOCTH BEIECTBA MIPH JIAHHBIX YCIIOBUAX SIBIISIETCS €r0 COJIEpKaHUe B HACHIIIIEHHOM PacTBOpE.

PACTBOPUTEJIb. U3 nByx WiIW HECKOJBKHX KOMIIOHEHTOB PAacTBOpa pPAaCTBOPHUTENIEM HA3BIBACTCSA TOT,
KOTOPBIN B3AT B OOJIBIIIEM KOJMYECTBE  IMEET TO )K€ arperaTHOe COCTOSHUE, YTO U Y PacTBOpa B IIEIIOM.

PACTBOP HACBIHNIEHHBIN - pactBOp, B KOTOPOM JaHHOE BELIECTBO IMpHU AAaHHOW TeMIlepaType yiKe
Oonpiie He pacTBOpsieTcs. HachIeHHBI pacTBOp HAXOAWTCS B JIMHAMHYECKOM pPaBHOBECHU C
HEPaCTBOPUBIIIUMCS BEIIECTBOM.

PACTBOPBI. IIpocroe onpenenenne: OMHOPOAHBIE MOJIEKYJISIPHBIE CMECH M3 IBYX WIIM OoJjiee BemecTB. bomee
IIOJIHOE OIIpEJIeNIeHHEe: pacTBOpaMH Ha3bIBAIOT (DU3UKO-XUMHUECKUE OJJHOPOJHBIE CMECH IIEPEMEHHOI'0 COCTaBa,
COCTOSIIIIME U3 IBYX WM HECKOJIBKHUX BEIIECTB U MPOJYKTOB UX B3aUMOAEHCTBUS.



PEAT'EHTDI - ucxonHble BellleCTBa B XUMHUUYECKON peakiuu. PopMysibl peareHTOB 3alliChIBAlOTCS BCEr/a B
JIEBOM YacTU YpaBHEHUS XUMUUYECKON PEaKIUU.

PEHTTEHOCTPYKTYPHBINA AHAJIN3. DKCIepHMEHTATBHBIA METOJ ONMpEIeH s CTPOSHHS KPUCTAIIOB
U TEOMETPHUM MOJIeKyJ. PEHTreHOBCKOe W3JIyueHHe HeceT eme Ooliee  BBICOKYIO  JHEPIHIO,
ueM VJIBPTPADOHUOJIETOBOE, mo3ToMy MOXET TpPOHHKATh BIIyOb ‘‘Hempo3padHbIX’ TBEpAbIX Ted. Ecmm
peHTreHOBCKUM  m3nydeHueM  obmyunte MOHOKPHUCTAJL/I kakoro-nnbo BemiecTBa, TO BHYTPH €ro
PEHTTCHOBCKHE JIy9H PacCEUBAIOTCS M OTPAXKalOTCS OT aTOMOB, PAcHOJIOKEHHOM B CTPOTOM MOpSIIKE, NaBast
TOXKE ymopsiodeHHoe n3o0pakeHne Ha Qororienke. [lomydenHoe ¢oronzodbpaxkenne MOXHO pacmndpoBaTh
TakuM 00pa3oM, YTO TIOJIy4arOTCs KOOPAMHATHL X, Y, Z JUId KaXIOro aToMa KpHUCTalja B TPEXMEPHOM
npoctpancTBe. CoeAuHssT HaWJCHHbIE TOYKM JHHHUSIMH, IONY4Yal0T TOYHBIE T€OMETpPHYECKHE H300paXKeHUs
MOJIEKYJ BEIECTBA.

CKOPOCTbh XUMHWUYECKOMN PEAKIHUM - KOJMYECTBO BEIIECTBA, BCTYMAIOMIETO B PEAKIUIO WU

00pa3yromerocs: Mpu peakiuy 3a eANHAIy BPEMEHH B eIWHUIle 00beMa cucTeMbl. ViIMeeT pa3MepHOCTh MOITB/JI
-1

CeK ™.

CJIOKHOE BEHIECTBO - BemectBo, KOTOPOE COCTOWUT M3 MOJIEKYI, ITOCTPOCHHBIX M3 aTOMOB Pa3HBIX
aneMeHTOoB. [Ipumepsr: coib, caxap, TUOKCHJ yIiieposa, OCH3MH, BOJa U T.A.

CMECD - BemiecTBo, COCTOSAIIEE U3 MOJEKYI UM aTOMOB JIBYX MJIM HECKOJBKUX BEIIECTB (HEBAYKHO - MMPOCTHIX
WM CIIOKHBIX). BemecTBa, U3 KOTOPBIX COCTOUT CMECh, MOTYT OBITH pa3feneHbl. [IpuMepsl: BO3AyX, MOpCKas
BO/JIa, CIUIaB JIByX METAJJIOB, PACTBOP caxapa M T.I.

COJINA - cnoxHbIE BEUIECTBA, B KOTOPBIX aTOMBI METAJJIa CBSI3aHbI C KUCIOTHBIMU OCTATKAMH.
COJIA KUCJIBIE - conu, KOTOpble MIOMUMO HOHOB METajlJIa U KUCJIOTHOT'O OCTATKa COAEPKaT HOHBI BOAOPOIA.

COJIN OCHOBHBIE - conu, KOTOpple NOMHMO HOHOB METaJyla WU KHUCJIOTHOTO OCTaTKa COJEpKat
ruapokcuibHble Tpynmel (OH-rpynmsr).

CTAHJAPTHAS SHTAJIBIINSI OBPA3OBAHMSI BEHIECTBA - remnoBoit oddext peakuuu
o0pa3oBaHMs [aHHOTO BeIECTBAa U3 JJIEMEHTOB INpU oOmpeeneHHbIX YycioBusx. Cwm. Tawke TEII/IOBOU
OODEKT, CTAHHAPTHBIE YCJIOBHA v DHTAJIBITHA.

CTAHJAPTHBIE YCJIOBUSA, CTAHIAPTHBIE COCTOSIHUS (we uyrate ¢ HOPMAJIBHBIMU
VCJIOBUAMH!) - cocrosaue Bemectsa mpu 25 °C (298 K) u 1 arm (1,01:10° [1a), a mis mpOCTHIX BELIECTB,
KpOMe TOTO, COCTOSIHME B Hawbolee yCTOWuMBOH mpu 3Tux ycnoBusxAJLIOTPOITHOH MOIJUDHUKALIIIM.
Hanpumep, 1uis yriaepoia CTaHIapPTHBIM COCTOSIHUEM SIBIIICTCS TpaduT, HO He anMa3. OT MPOCThIX BEIIECTB B UX
craHmaptHoM cocTosiHud  oTcunthiBatoT CTAH/JAPTHBIE H3MEHEHHA OHTAJIBITHHU (I 'Hgs) 1pu
00pa3oBaHMH CIIOKHOTO BEIIECTBA.

CTAIIUOHAPHBIE OPBUTBI - B KBaHTOBOH TEOPUH - IJIEKTPOHHBIE OPOWUTHI BOKPYI aTOMHOTO Spa,
HaXOsICh Ha KOTOPBIX AJIEKTPOH MOKET CYIIECTBOBATh, HE M3JTydyasi U HE MOTJIOINIAs SHEPTHIO.

CTEIIEHb OKHUCJIEHMSI. Tlpu o6pa3oBaHUM XUMHYECKUX CBSA3E€H MEXIY aToMaMH AJIEKTPOHBI YaCTUYHO
NePeAal0TCsl OT MEHEE 3JIEKTPOHOAKLENTOPHBIX aTOMOB K 00Jiee 3JIEKTPOHOAKIENTOPHBIM aroMaM. KonuuecTBo
OTJIAaHHBIX WJIH NPUHATBHIX aTOMOM JJIEKTPOHOB Ha3bIBAECTCA CTENEHBIO OKUCIIEHUs aromMa B Mousekyne. [Ipu
CBSI3BIBAHWUHM PA3HBIX aTOMOB CTENCHb OKHUCICHHS paBHA 3apsily, KOTOpbIM mpuoOpen Obl aToM B STOM
COEJIMHEHHH, €CIIM ObI OHO MOIJIO COCTOSITh U3 OJJHUX UOHOB. OIHUCHIBAET COCTOSHUE aTOMa B MOJIEKYJIE.

CTPYKTYPHBIE ®OPMYJIbI - n3o0pakeHue MOJIEKYJIbl, B KOTOPOM ITOKa3aH MOPSIOK CBA3BIBAHUS aTOMOB
MEXIy co0oi. XMMHUYECKHE CBA3HM B Takux (opmynax o0o3Ha4aloTCsi YepToukamu. Hampumep, cTpyKTypHbIE
¢dopmynsr: Cli1 Call Cl (monekyna CaClz), O C'1 O (monekyna CO2) u T.1. PekomeHIyeTcss B CTPYKTYPHBIX
hopmyiax uzobpaxars taxxke u HEIIO/[EJIEHHDBIE ITAPbI 31eKTpOHOB.



CYBATOMHBIE YACTHUIbI (oneMeHTapHBIE YacTUIBI) - PsAI  Pa3IUYHBIX 110 CBOWM CBOWCTBaM
MUKPOYACTHII, U3 KOTOPBIX COCTOSAT aToMbl. Ha3panue "smeMeHTapHbIe" OBLUIO MPUHATO B CBS3U C TEM, YTO TH
YACTHIBl CYHMTAIHNCh HEPA3I0XKHUMBIMH Ha COCTaBHbIe 4acTh. OJHAKO, 3TO CBOWCTBO CyOaTOMHBIX YaCTHIL
YCIIOBHO, T.K. B HACTOSAIIEE BPEMS YCTAHOBIICHO, UYTO OHH TOXKE SBIISIFOTCS CIIOHBIMH (DPU3UIECCKUMH 00BEKTaAMHU.

TEIIJIOBOM S®®EKT PEAKIIMM - Teriora, BbIACJICHHAS WM MOIVIONICHHAS IIPH IIPOTEKAHHH
XUMUYecKol peakmuu. OOBMHO o00o03Hawaercs cumBomamMu Q wmm [JE. Ilpm MOCTOSIHHOM JaBICHHH
TEIUIOBOM D®®EKT PEAKIUN ([ E) paBen wm3menenmio DHTAJIBIIMHM ('H). B TepMOXMMHYECKO#
CHCTEME 3HAKOB ITOJIOKUTEIBHBIM CUMTAETCS TEIUIOBOU 3((HEKT SK30TEpMUUIECKON peakiuu (B KOTOPOU TEIUIO
BbIIENsIeTCS "HapYKy'"). B TepmommHaMIUecKoi cructeMe 3HaKOB TEIIOBOH AP (EKT SK30TEPMHUUECKON pEeaKIiui
cuutaercs oTpunaTenbHeM (Q = -1 1H).

THUITbl XUMUYECKUX PEAKIIUN:

- COE/IHUHEHHUA - worma nBa (wnm Oonee) BelIeCTBa-pearcHTa COCIUHSIOTCS B OJHO, OOJiee CIIOKHOE
BEIIIECTBO;

- PA3JIOJKEHHAL - xorja OJHO CIIOKHOE MCXOJHOE BEIISCTBO pasjiaraeTcsi Ha J[Ba WJIM HECKOJBKO Ooliee
MPOCTHIX;

- OPMEHA - xoraa peareHTsl 0OMEHUBAIOTCS MEXIY COO0H aToMaMy WU EJIBIMU COCTABHBIMU YaCTSMHU CBOUX
MOJIEKY.

- 3AMELEHUA - peakuiun oOMeHa, B KOTOPBIX YYacTBYET KaKoe-THOO MPOCTOe BEIIECTBO, 3aMEMIA0NIee OTUH
U3 3JIEMEHTOB B CJIOKHOM BEIIECTBE;

- HEUTPAJIM3AIJUY - (BaxHas pasHOBUAHOCTh peakiuii oOMeHa): peakiuM OOMeHa MeXTy KHCIOTOH H
OCHOBAaHHUEM, B Pe3yJIbTaTe KOTOPBIX 00pa3yeTcs coilb U BOJA;

- OKUCIIUTEJIBHO-BOCCTAHOBHUTEJIBHBIE - peakuuu BceX MEPEUYUCICHHBIX BBIIIE TUIIOB, B KOTOPBIX
NPOMCXOANT U3MEHEHHE CTEIICHH OKHCIICHUS KaKUX-TM00 aTOMOB B PEarupyroLIUX MOJICKyJax.

TUTPOBAHHUE - cnocod onpenenenust MOJIIPHOCTH pactBopa BemiectBa A ¢ HMOMOLIbIO  PacTBOpa
BelecTBa b, KOTOpoe pearupyer ¢ BenectBoM A. K TouHo oTMepeHHOMY 00beMy HCCIieayeMoro pacTsopa A mo
KamsiM ~ J00aBIAOT  pactBop b useecmmuoil  konyenmpayuu. OKOHUAHHE PEAKLIUHM  ONPENEISIIOT  C
nomoutsio HHIJUKATOPA. 1lo o6beMy HM3pacxoJOBaHHOIO pacTBopa b cyaar o umcie Mojei Bemecrsa A B
otoOpaHHOH Npobe 1 BO BCEM pacTBope 4.

YJIbBTPA®UOJIETOBOE U3JIYUEHHME - s5ekTpoMarHUTHOE M3Ty4deHue (CBET), JUIMHA BOJHBI KOTOPOTO
KOPOY€ JUIMHBI BOJIHBI BUIUMOTO (DHOJIETOBOTO I[BeTa. CM. TaKkke "IjIMHa BOJIHBI",

OU3BUYECKHUE SIBJIEHUSI - sBrneHus, He COMPOBOXKIAIOIINECS MPEeBpaIeHUEM OJHUX BEIIECTB B JPyTHe
MyTeM pa3pbiBa 1 00pa30BaHUs CBA3EH B MX MOJIEKYJIaX.

XUMHUYECKHUE SIBJIEHUS - sBieHusi, npu KOTOPBIX OJHU BEUISCTBA, OO0JAJNAIONIME ONpPEACICHHBIM
COCTaBOM W CBOWCTBaMH, NMPEBPAIIAIOTCS B APYTHE BEIIECTBA - C JPYTUM COCTaBOM W APYTUMH CBOMCTBaMHU.
IIpu 3TOM B cocTaBe aTOMHBIX siflep M3MEHEHH HE IMPOUCXOAUT. XWMHUYECKUE SBIICHUS HAa3bIBAIOT HHAYE
XUMUYECKUMH PEAKITASIMH.

XHNMMS - Hayka 0 BellleCTBaX M 3aKOHAX, M0 KOTOPBIM MPOUCXOJSAT UX MIPEBPAIEHUS B IpYTHE BELIECTBA.

ITEJIOYb - pactBopuMoe B Boje cuibHOe ocHoBauue. Bee menoun (NaOH, KOH. Ba(OH),) B pactBOpax
pacmagaroTcs Ha KaTHOHBI METAJUIOB U THAPOKCHA-nOHBI OH .

SK30TEPMUYECKHUE PEAKHMWHM (oT rpeyeckoro €xo - BHE, CHAapyXH) - XHUMHYECKHE pPEaKIHH,
MIPOTEKAIOLINE C BBIJICJICHUEM TEIUIA.



IKOJIOT'US (ot rpedeckoro oikos - mpeObiBanue u 10gos - CJIOBO, MOHATHE, YUCHUE) - HayKa, M3yJaroIias
B3aMMOOTHOIIICHUS KUBBIX OPTaHU3MOB C OKPYKAOIIEH Cpeou.

IJIEKTPOH - ycroiiunBas sneMeHTapHas (T.e. Hepa3AeanMasi) JyacTula C dJIEMEHTapHBIM (T.€. HAUMEHBIIUM
W3 BO3MOMHBIX) OTPHIATENLHBIM SJIEKTPHYECKHM 3apsaoM u Maccoit 9,11-100 1 3 kr. DieKkTpoHbl ABIAIOTCS
COCTaBHOH YacThIO aTOMOB BCEX 31eMeHTOB. O01a1al0T CBOMCTBAMH KaK 4aCTHIL, TAaK U BOJIH.

SJIEKTPOHHASA KOH®UI'YPALUS - pacmpeneneHne 5SIEKTPOHOB 10 DJHEPTETHUECKHAM YPOBHSM,
CYIIECTBYIOIIIUM B DJJIEKTPOHHOM OO0JIake aToMa. OJEeKTPOHHYIO KOH(HTYpalui0 OMUCHIBAIOT Pa3HBIMHU
Croco0aMu: a) ¢ MOMOIIBIO IEKTPOHHBIX (POPMYII, 0) C MTOMOIIBI0 OPOUTATBHBIX AUArPAMM (CM. ‘“DJIEKTPOHHAS
(hopmyna”, aJeKTpOHHAS STUeiKa”).

SJIEKTPOHHAS ITAPA - nBa 35€KTpOHA, OCYILIECTBISIIOIINE XUMUYECKYIO CBsI3b. CM. Takxke "HemoJeneHHast
mapa'.

SJIEKTPOHHAS ®OPMYJIA - 3anuch pacupeleicHHs HMEIONUXCS B aTOME DJJEKTPOHOB 10
9HEPreTUUECKUM YpOBHAM M opOuTansMm. Hampumep, snexktpoHHas ¢opmyna Kuciopona (3JIEMEHT HoMmep 8,
aToM COJEPKHT 8 3J1eKTpoHOB): 152 252 2p*.

YJIEKTPOHHAS SIUEMKA - M300pakCHUE aTOMHOM OpOWTaliM B BHJIE KBaJpaTHKa, B KOTOPOM
pacmonaratoTcss (MM HE pAaClojararoTcs) OJJIEKTPOHBI B BHJAC BEPTHKAIBHBIX CTpEloK. Mcmonb3yroTes
B OPBUTAJIbHBIX JTUATPAMMAX.

SJIEKTPOOTPULHATEJIBHOCTD - orHOocuTenbHas CHOCOOHOCTh aTOMHBIX SJep NPUTATHBATH K cede
JNEKTPOHBI, O00pa3ylolMe XUMUYECKYI0 CBs3b. XapaKTepuU3yeT CIOCOOHOCTh aToMa K HOJISpU3aluu
KOBAJICHTHBIX CBS3€i. QHCKTpOOTpI/IL[aTCHI)HOCTB Pa3INYHbIX ATOMOB MOKXHO OLCHUTH KOJIMYCCTBEHHO - CM.
tabmuity 3-3 B maparpade 3.5.

SJIEMEHT - BemiecTBO, COCTOSINEE U3 aTOMOB OJHOTO BUA (M3 aTOMOB C OJMHAKOBEIM 3apsIoM sijpa). Yacto
3JIEMEHT COJIEP’KUT B CBOEM cocTaBe Heckonbko M30TOIIOB.

SJIEMEHTAPHAS AYEUKA kpuctajuimueckas - MHOTOKPATHO MOBTOPAIOIIEECS B KPUCTAIJIE COYETAHUE
aTOMOB, MOJIEKYJ WJIM HOHOB. M300pa3uB sneMeHTapHYyI0 SUEHKy, MBI TeM CaMbIM Kak Obl M300pa)kaeM Bech
KPHCTaJlI, HOCKOJIBKY OH COCTOUT M3 TaKHUX SIYEeK.

OHAOTEPMUYECKUE PEAKIIUU (ot rpeueckoro endon - BHYTpH) - XUMHUYECKHE DPEaKLUH,
NPOTEKAIOLINE C MOTTIOIIEHUEM TeIlIa.

DHEPI'USI AKTUBAILIUU (E,, nnorna o6o3nadaercs kak | |E*) - 510 Ta nononaurensHas sHeprus (K cpenHei
9Hepruu E cTanKuBaroImuxcsi YacTHIl), KOTopas Heo0XoanMa, YTOObI CTONKHOBEHHE MPUBENIO K XHUMHUYECKOH
peaxknuu. DHEPrui0 aKkTHBAIMU WHOT/A HA3bIBAIOT TaKKe dHepreTHdeckuM OapbepoM. Kakmas Xxumudeckas
peaKnusl UMEET CBOIO PHEPTHI0 aKTHBALMH. 3HaueHUs E, And peakuuil MeXIy HEHTpalbHBIMU MOJIEKYJIAMHU
COCTaBISIOT, Kak mpaBwio, oT 80 mo 240 x/lx/mMoms. Ha Benmmumny E. He BimseT TemmepaTypa, HO MOXET
noBnuATh npucytctBue KATAJIM3ATOPA.

IOHTAJIBIIUSA - "remnocoaepxanue" pearupyromux BemecTB. OOo3HaudaeTcst kak [ |H. Ilpu moctossHHOM
JaBIeHUN (eCIM peakius HWIeT He B 3aMKHYTOM COCYJle) M3MEHEHHE JHTAIBIIMU B IPOIECCe XUMHUYECKOH
peakuuu paBHo €€ TEII/IOBOMY SOPEKTY.

AJEPHBIE PEAKIIUU - npespaiieHue OJHUX BEIIECTB B ApPYrHe, HO HE IyTeM pa3pbiBa U 00Opa3oBaHUS
XUMHYECKHX CBSI3€H, a MyTeM U3MEHEHHUS CTPOCHHS Aep JIEMEHTOB, YYaCTBYIOIINX B TAKUX PEAKIIHAX.
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1. O6wue nonoxeHus

KontponbHo-ouenounsie cpenctsa (KOC) mnpeanasHaueHbl Juisi KOHTPOJISE U OLEHKHU
00pa30BaTeNbHbIX JTOCTHXKEHUN CTYIEHTOB, OCBOMBIIMX IPOTrpamMMy MOATOTOBKH CHEIMAIMCTOB
cpenHero 3BeHa 1o yueonou aucrurumae [1)1.02 Xumus

KOC BkI0OUYalOT KOHTPOJBHBIE MaTepHalbl [UJIsi MPOBEJACHUS TEKYIIEro KOHTPOJsA U
IPOMEXYTOYHOU aTTecTanuu B popme TudepeHIIMpOoBaHHOTO 3a4eTa.

KOC pa3pabotaHbl B COOTBETCTBHH C:

IPOrpaMMOi MOATOTOBKH CIIEUATNCTOB CPETHETO 3BEHA 0 CIIEUAIBHOCTH:
19.02.10 TexHoMOTHUS MPOAYKIUN OOIIIECTBEHHOT'O TUTAHUS

paboueii mporpaMmoii yueOHON TUCIUTUTMHBI «XUMUS.
2. Pe3yabTaThl 0CBOCHHS Y4eOHOM UCHUILIMHBI, MOJIeKALIHE IPOBEpPKe:
2.1. B pe3ynbTaTe arTecTauy no yueOHON AUCIUIUIMHE OCYIIECTBIISICTCS KOMILJIEKCHAS IPOBEPKA

CIIEYIOIINUX YMEHUHN U 3HAHUI, a TaKkKe TuHAMUKa (POpMUPOBAHMS OOIIMX KOMIIETEHIIUN

Tabmuua 1.1

Pe3yabTarsl 00yueHusi: yMeHus, IHoka3arenu oueHKH DopMa KOHTPOJIA U
3HAHHUA U 00IIHe KOMIIeTeHIIHH pe3yJabrara OllecHHUBaHHUS

YMmeTh:

V 1. Ha3biBaTh: U3yUyeHHBbIE BellecTBa | BrlnosiHeHue, onpeieneHue, CamocrosTenbHas

10 TPUBHAJIBHON MJIM MEXIYHApPOJHON | BBIJIEICHUE, pEUICHUE, pabora,
HOMEHKJIaType. MOJIyYEHHE. g hepeHIMPOBaHHBIC
OK 8. CamocTosITebHO ONPEAEITh KapTOYKH, TECTOBBIN
3a/1a4u MPOPECCUOHAITBHOTO U KOHTPOJIb

JINYHOCTHOT'O Pa3BUTHUS, 3aHUMATHCA
CaMOO6p2130BaHI/ICM, OCO3HaHHO
IJIAaHUPOBATH IMMOBBIIIICHUC

KBaJTU(DUKALIHH.

VY 2. OnpeaensiTb: BaAJICHTHOCTb U O6ocHoBanue, popmMupoBaHue, JuddepenurpoBaHHbIe
CTENeHb OKUCIICHUS] XUMUYECKUX BBITIOJITHEHHE, PEIlIEHUE, KapTOYKH, TECTOBBII
3JIEMEHTOB, TUIl XUMUYECKOM CBA3M B | ONpPEJIENIEHUs, 10Ka3aTeIbCTBA KOHTPOJIb, IPAKTUYECKast
COCTMHEHUSIX, 3apsi/l NOHA, pabora,
IIPOCTPAHCTBEHHOE CTPOCHUE camocTosTeNnbHas padboTa

MOJIEKYJI, TUIl KPUCTAJUIMYECKOM
PEILIETKH, XapaKTep CPeAbl B BOJHBIX
pacTBopax, OKUCIUTENb U
BOCCTaHOBUTEIb, HAIIPABIICHUE
CMEIIIEHUS PaBHOBECHUS 10/ BIUSHUEM
pa3INYHbIX (PAKTOPOB, U30OMEPHI U
TOMOJIOTH, TPUHA]JIEKHOCTD BEILIECTB
K pa3HbIM KJIaccaM HEOPraHUYECKUX U
OpPraHMYECKUX COECIUHEHUM; XapaKTep
B3aMMHOT'O BJIMSHHS aTOMOB B
MOJIEKYJIaX, TUIIbI peaKkluii B




HEOPraHUYECKOM M OpraHu4YeCcKoi
XUMUH.

OK 4. Ocy1iecTBasATh NOUCK U
UCTIOJIb30BaHUE UH(OPMAIIHH,
HeoOXxoauMoM 17151 3((HEKTUBHOTO
BBITIOJTHEHUSI TPO(ECCHOHATBHBIX
3aja4, Ipo(hecCUOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSL.

V 3. Xapakrepu3oBarb: S-, p-, d-
DJIEMCHTHI 110 UX ITOJIOKCHHUIO B
[Tepuognueckoii cucreme .M.
MeHnesneeBa; o0IIMe XUMHUYCCKUAEC
CBOMCTBa METAJIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX U
OpTaHUYECKUX COCTUHEHUHN; CTPOCHHUE
U CBOMCTBA OPraHUYECKUX
COeIMHECHUH (YTIIeBOIOPO/IOB,
CIIUPTOB, EHOJIOB, AJTJICTHJIOB,
KE€TOHOB, Kap6OHOBI)IX KHCIIOT,
aAMHUHOB, aMUHOKHCJIOT U yTJIEBOJIOB).

OK 1. [lonumaTe CymHoCTb U
COLMAIIBHYIO 3HAYMMOCTh CBOEH
Oynyuieil mpodeccuu, mposBIATh K
HEl yCTOMYUBBINA UHTEPEC.

BrimonHeHue, co3manme,
dbopMynupoBanue, 000CHOBaHUE,
pelicHuHe.

HuddepenunrpoBanHbie
KapTOYKH,
CaMOCTOSITeNIbHAS
pabota, KOHTpOJIbHAS
pabora.

V 4. O0BACHATD: 3aBUCUMOCTD
CBOMCTB XMMHWYECKOTO 3JIEMEHTA U
00pa30BaHHBIX UM BEIIECTB OT
nosnoxkeHus B [lepuoanueckoi
cucreme /I.. Mennaeneena;
3aBUCHMOCTE CBOMCTB
HEOPraHWYECKHUX BEIIECTB OT UX
cocraBa u crpoeHus. [Ipupony
XUMHUYECKOH CBSI3U (MOHHOM
KOBAJICHTHOH, METaJNIMUECKON 1
BOJIOPOJIHOM ), 3aBHCUMOCTb CKOPOCTH
XUMUYECKON PEaKLUU OT Pa3IMUHbIX
(bakTOpOB, U MOJOKEHHE XUMHUECKOTO
paBHOBECHSI OT Pa3IUYHBIX (PaKTOPOB,
PEaKIIMOHHON CITOCOOHOCTH
OpPTraHUYECKUX COETMHEHHH OT
CTPOEHHUSI X MOJIEKYIL.

OK 3. [IpuHumats pemieHus B
CTaH/IAapPTHBIX U HECTAHAAPTHBIX
CUTYallMsX U HECTH 32 HUX
OTBETCTBEHHOCTb.

Haxox(neHHe, JO0Ka3aTcJIbCTBO,
OIIPCACIICHUC, PCIICHUC.

TecToBbIN KOHTPOIIb,
pakTHyeckas padora,
CaMOCTOATEIIbHAS
pabora.

Y 5. BbINOJHATH XUMHYECKUH
IKCIEPUMEHT: 110 PaClO3HABAHUIO
BOKHEUIITNX HEOPTAHUYECKUX U
OpPTraHUYECKUX COETMHEHMI;
MOJTYYCHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIIUXCS K U3YYEHHBIM KJlaccaM
COCIUHECHMI.

OK 6. PaboTaTh B KOJUIEKTUBE U
KoMaHzie, 3(eKTUBHO 00IIATHCS C

Joxa3arenbcTBa, ONpeiesieHue,
pelIeHue, BHINOIHEHHE,
JIEMOHCTpAIIHS, TIOTyYEHHUE,
M3TOTOBIICHHE.

[IpakTuyeckas padora,
CaMOCTOSITeNIbHAS
paboTa, TeCTOBBIA
KOHTPOJTb.




KOJIJIETAaMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

VYV 6. OcymiecTBJIATH
CaMOCTOSATENLHBII MOUCK XUMHYECKOM
UH(OPMALIUHU C UCTIOIB30BAHUEM
Pa3TMYHBIX UCTOYHUKOB (HAY4HO-
HOMYJSPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
WHTepHera); NCIOIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTHH IS
00paboTKH U Tepelaud XUMUIECKOIH
uH(pOpMaINK U €€ IPEACTaBICHUS B
pa3IUUHBIX (OpMax.

OK 5. Ucnonb3oBarhb
MH()OPMaIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH B IPOPECCUOHATILHON
NeSITeTIbHOCTH.

Haxoxnenue, onpenenenue,
JI0Ka3aTeNIbCTBA, PELICHUE,
BBIIIOJIHEHHE, CO3/IaHNE.

CaMocTosTenbHast
pabota, mpaKTH4decKas
pabora.

VYV 7. Pemiatb: pacyeTHBIE 33/1a4U 10
XUMHAYECKHM (hopMyIam u
YpaBHEHUSAM; POBOAUTH: PACUETHI IO
XUMHAYECKHM (hopMyTIaMm u
YPaBHEHUSM pEaKIUil.

OK 6. PabGotath B KOJUIEKTHBE U
KoMaH1e, 3 (HEKTUBHO 00IIATHCS C
KOJIJIETaMH, PYKOBOZICTBOM,
MOTPEOUTEIISIMHU.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTb
3a paboTy WICHOB KOMaHIbI
(MOAYMHEHHBIX ), PE3yIbTaT
BBITMIOJTHEHMSI 3a/1aHUH.

Buvinonnenwne, co3manue,
MMOJIYYCHHEC, HAXOXACHUC,
penieHue.

Pemrenne pacueTHbix
3aja4, MpaKTHIecKas
pabora,

Qg depeHIMpOBaHHbIC
KapTOUKH.

VY 8. CBsA3bIBaTh: U3yYEHHBIN
MaTepHuall co CBOEH
npodecCHOHATBHOMN 1S TETbHOCTBIO.
OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
JeSITeNIbHOCTh, BHIOMPATh TUIIOBBIE
METO/bI U CLIOCOOBI BBIMOIHEHUS
poeCCHOHANIBHBIX 3a]1a4, OIIEHUBATh
uX 3((PEeKTUBHOCTH U Ka4ECTBO.

Jloka3aTenbcTBO, OMpeieleHue,
HaXxoXJeHre, 000CHOBaHHE.

CamMocTogTenbpHas
paboTa, mpakTH4ecKast
pabora.




VYV 9. Ucnoab30BaTh NpUuoOpeTeHHbIE
3HAHHUS M YMEHHSI B IPAKTHYECKOI
NeATeIbHOCTH U TIOBCETHEBHOM
JKU3HU.

OK 4. Ocy1iecTBiATh MOUCK U
UCTIOJIb30BaHUE HH(OPMAIIHH,
HeoOxoaumon st 3¢ dexkTrBHOTO
BBITOJIHEHUS TPO(HECCHOHATBHBIX
3az1a4, mpoecCuoHaILHOTO
JMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonb3oBarhb
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH B IPOPECCUOHATILHON
NeSITeTIbHOCTH.

Haxoxnenwue, BBIIOIHEHNE,
dbopmynupoBanue,
JI0Ka3aTeIbCTBO, PEIICHHE,
HOJyYCHHE.

[IpakTrueckas padora,
CaMOCTOSITeNIbHAs
pabora.

3HATh:

31.

BaKHEHIIIE XMMHUYCCKHE IIOHATHA,
TCOPHUHU U 3aKOHBI XUMHH.

dopmynrpoBaHUE, HAXOXKICHHE,
BBITIOJIHCHHE, TTOJTyYEHUE,
pelieHue.

TecToBbIl KOHTPOJIb,
Qg depeHIMpPOBaHHBIC
KapTOYKHU, IPAKTUYECKast
pabora.

32.

KJIacCU(UKALIMIO U HOMEHKIIATypy
HEOPraHUYECKUX U OPraHUYECKUX
COCIMHEHU;

BrlimontHeHue, onpeienieHue,
BBIJICJICHHE, PEIICHHE,
MOJTyYCHHE.

CamocTosTenbHas
pabora,
muddepeHIpOBaHHbBIC
KapTOYKH, TECTOBBIN
KOHTPOJIb

33.

BaKHEHUIIIHE BCIICCTBA U MaTCpHaJibl

OnpeneneHHe, BBIACIICHUC,
ACMOHCTpanus, BBIIIOJIHCHUC,
CO31aHuC, PCIICHHUC.

JuddepennrpoBanHbie
KapTOYKH, TECTOBBIN
KOHTPOJIb,
CaMOCTOSITeNTbHAS
KapTO4Ka, MpaKTUYeCcKas
pabora.

34.

Oe3omacHoe oOpaleHye ¢ TOPIOYUMHU U
TOKCHUYHBIMH BEILIECTBAMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

Brinenenue, neMoHcTpanusi,
ompeneneHne, peleHue,
MOJTyYCHHE.

[IpakTuyeckas pabora,
CaMOCTOSITeITbHAs
pabora,

35.

IMPUT'OTOBJICHUS PACTBOPOB 33.IlaHHOI71
KOHLCHTpPAIUN B 6BITy " Ha

Boinenenue, neMoHcTpanus,
OmpeieTIEeHUE, peIlIeHue,
MOJIyYEHHE.

TecToBBIN KOHTPOIIB,
nudhepeHIMPOBaHHBIN
KOHTPOJIb, TPaKTHYECKasI

MIPOU3BOICTBE pabora.

36. JloKa3arenbCTBO, BhIIEIEHHUE, CaMocTrosTenpHas
KpUTHYCCKHU OLICHHUBATh OMpCACIICHNUEC, HAXOXKICHUC, pa60Ta.
JIOCTOBEPHOCTh XMUMMYECKOM obocHOBaHHeE.
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Pa3sHBIX HCTOYHMKOB

37. Brizenenue, onpeeneHue, CaMocTosTenpHas
POJIb XMMUM B €CTECTBO3HAHKH, €€ HaXO0KJEHHE, 000CHOBAHUE. pabora.

CBsA3b C IPYIr'UMHU €CTCCTBCHHBIMU
HayKaMH, 3HAYCHUC B KU3HU
COBpPCMECHHOTI'O 06LI.[CCTB8.;




38.

nepepadoTKy;

MMPpUPOAHBIC HCTOYHHUKH
YIrJI€BOAOPOAOB U CIOCOOBI BX

Brinosninenue, geMoHCTpanus, Pemenue pacueTHbIx
BBbIJICTICHUE, MTOJIyYEHHUE, PEIICHUE. | 3a/1a4, TECTOBBIN
KOHTPOJIb,

Qg depeHIMpoBaHHbIC
KapTOYKH, IPAKTHIECKas
pabora.

2. Pacnpeuenelme OLCHUBAHUSA PE3YyIbTATOB Oﬁy‘leHI/IH Mo BUAaM KOHTPOJIsA

DJieMeHT yueOHOMH

(I)OprI H METOAbI KOHTPOJIA

AUCHMUILINHBI
Texkyuuii KOHTPOJIb Py0e:xHbIii KOHTPOJIb IIpomeskyTouHas
arrecraums
®opma IIpoBepsie | @opma IIpoBepsie | ®opma IIpoBepsiem
KOHTPOJIA mbie OK, KOHTpOJs | mble OK, koHTpossn | bie OK, VY, 3
y,3 Y,3

Paznen 1 Koumpons | V1, Jugpgepen | VI,

O6mas u Has V2,V3,V4V | yupyemuoui Y2,¥V3,¥4, V5,

HeopraHu4ecKast paboma 5,V6, 3auem. Ve,

XUMUs Nel V7, V8,V9, V7, V8,9,
31, 32, 31, 32,
34,35,36,37 34,35,36,3738
38, :

OK1,0K3,0 OK1,0K3,0K
K4, a,
OK6,0K7,0 OK6,0K7,0K
KsS. 8.

Mooyns 1

Tema 1.1.1 OK 1,2

Brenenne

Tema 1.1.2 Yemuowi onpoc | V2, V7,

OcHoBHbIE NOHATUS | [Ipakmuueckas | 32,37, 38,

Y 3aKOHBI XUMUHU. paboma Nel OK I, OK

Hupepenyupos | 2, OK 4,
aHHble OK7
Kapmouku

Tecmuposanue




Camocmosamernw
Has paboma

Monyisb 2

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U IEPUOJUYECCKasd

cucTeMa XuMHYecKux sineMeHToB J[.J11.Me

HIEIeEBa

Tema 1.2.1 Yemuoui onpoc | V1,V3.V4,
[Tepunoanueckuit Juggepenyupos | 3 1,3 2,3 7,3
3aKOH U auHvle 8,
nepuoarnIecKas KapmouKu OK 1, OK 2
cucremMa Tecmuposanue OK6,0KS,
XUMHUYECKUX Camocmosimens
anemeHToB /l. . nas pa60ma
MenpeneeBa
Tema 1.2.2 Yemuwu onpoc Vi,
CTpOGHI/Ie aroma. TecmupogaHue YV2,V5, V6,
Camocmosimens | 31,32, 38,
Has paboma OK I, OK
Huggpepenyupos | 2,
aHHvle OK 3, OK7
KapmouKu
Mopyns 3. CTpoeHue BelecTBa
Tema 1.3.1 Yemnwoiti onpoc | V1,V2,V4,V
XHUMHYECKast CBI3b Tecmupogayue 5
H CTPOCHHUC Camocmosmens | 31,32,37,3
BIICCTBA. Has paboma 8,
Wonnas cBs3b. Tugppepernyupos OKS8
aHHvle
KapmouKu
Tema 1.3.2 Yemuwiti onpoc | V1,V2,V4,V
KoBanentnas Tecmuposanue 5
MIOJIsIpHAsA U Camocmosmensv 31,32373
HEMNoJIsIpHas CBA3b. Has pa60ma 8,
Meraunueckas Hugppepenyupos | OKS8
CBA3b U THUIIBI AaAHHble
KPUCTAITTNYECKUX Kapmouku
PCIICTOK Ilpakmuueckas
paboma 2
Tema 1.3.3 Yemuwoiti onpoc | V5,V7,V8,V
ArperartHbie Ipakmuyeckas | 9,
COCTOSIHUSI BEIIECTB | paboma Ne3 3
M BOJOPOOHAsA CBsI3b ﬂu¢qbepe}-“4upog 1,32,34,35,
HucnepcHbie aHHble 36,38,
CUCTEMBI. KapmouKu OK1,0OK4
Tecmuposanue
Camocmosmens

Has paboma

Moayns 4. Boma. PacTBOpEI. DNeKTpoauTHYECKAs IUCCOLMAIUA.




Tema 1.4.1 Yemuwi onpoc V1.V2,V4V
Bo;[a. PaCTBOpBI. TecmupogaHue 7,
PacrBopenne. Camocmosmens | 31, 32,37,
Maccosast nosnst Has paboma OK1,0K4,0
PacTBOPEHHOTO Tlugppepenyupos | K6
BCIISCTBA B anHbIe
pacTBope Kapmouku
Ilpakmuueckasn
paboma Ne3
Tema 1.4.2 Yemuwu onpoc V5L,V2,V3V
Kiaccsr Jugpepenyupos | 4,
HEOpPraHM4eCKUX anunvle V5, Ve,
COCI[I/IHGHI/Iﬁ Ha KapmouKu 3 ],3 2, 3
OCHOBE TCOPHUH Tecmuposanue 3,35,
BJICKTPOIUTHICCKOR | Camocmosmens | 3 8,
JACCOLMAIUNA U nas paboma OK1.0K4,0
OKHUCJIUTEILHO — K6,
BOCCTAHOBUTEILHBIX
MIPOIIECCOB.
Monyis 5. Knaccudukanus HeOpraHHIECKUX COSAMHCHUN U MX CBOMCTBA
Tema 1.5.1 Yemuwii onpoc V1LV2 V3V
Kucnotsl u Jugpgpepenyupos | 4,
OCHOBAHHUS U UX anmvie V5,V6,
CBOMCTBA Kapmouxu 3132 3
Tecmuposanue 3,35,
Camocmosamens | 3 8.
nas paboma OK1,0K4,0
Jlabopamopnasa | K6,
paboma Nel
Tema 1.5.2 Yemuwoiti onpoc | V1,V2,V3,V
Oxcuabl ¥ comu | Jugpghepenyupos | 4,
HUX CBOICTBa aHHbvle V5,V6,
Kapmouxu 31,323
Tecmuposanue 3,35,
Camocmosmens | 3 8.
Has paboma OK1,0K4,0
Jlabopamopnas | K6,
paboma No2

Mopynb 6. XuMHUECKHE PEeaKIuu

Tema 1.6.1

Knaccudukanus
XUMHYECKHUX
peakuuii. CKOpoOCTh
U 00paTUMOCTb
XUMHYECKHX
peakuuii

Tema 1.6.2

OKHUCIIUTETBHO-
BOCCTAHOBUTEIILHBIE




peakuuu

Moayns 7. Metaiuibl

1 HEMCTAJJIBI

Paznen 2 Koumponw | VI, Jughghepen | V1,
Has V2, V3,¥4)V | yupyemoii | V2,V3,V4,V5,
paboma 5, 3auem. V7.V8 V9,
Ne2 V7,V8,V9, 31, 32 33,
31, 32, 33, 34,35,38,
34,35,38, OK1,0K4,
OK1,0K4, OK3,
OK3, OK6,0KS.
OK6,0KS8.
Tema 1.7.1 Yemmuwiti onpoc Vi,
MeTasuisl, UX IIpaxmuueckas | ¥Y2,Y4,V5,V
Kiaccu(pUKaLus. paboma Ne6 8,9,
CnocoOs1 TecmupogaHue 31, 32, 33,
HOJTyICHN, Camocmosmens | 3438
(buznveckue u Has paboma OK 1,0K5
XHMUHECKHe JlaGopamopnas |, OK 6
CBOHCTBA METAIOB | 1,50 No3
Tema 1.7.2 Yemuwii onpoc V3,V6,Y7 Y
Hemeranibl. Tecmuposanue 8,
OKUCIIUTEIIBHBIE U Camocmoamens | Y9,
BOCCTAHOBHUTENIBHBIE | nas pa60ma. 31,34,38,
CBOHCTBA METAIOB | [Tpaxmuueckas | OKI,OK4
B 3aBHCUMOCTH OT paboma Ned
MIOJIOKCHHUS B Py
ANEKTPOOTPHIIATEh
HOCTH
Paznen 2 Konmpono | V1, Hugpghepen | V1,
Opranuveckas Has YV2,V3,V4V | yupyemuviu Y2,¥V3,V4, V5,
XUMUS paboma S, 3auem. V6,Y7,¥8, V9,
Ne3 V6,Y7,V8,Y 31, 32, 33.34,
9, 35.38.39.
31 32, OK1,0K 3,
33.34, OK 4,
35.38.39. OK35,0K6,0
OK1,0K 3, K7.
OK 4,
OK5,0K6,0
K7.

Monaynb 1. OCHOBHBIE TOHATHSI OPTraHUYECKON XUMUH 1

TEOpHUsI CTPOCHUS OpraHuyde

CKHX COETMHECHUH

Tema 2.1.1
IIpeamer
OpraHnu4ecKou
XUMUMU.

Yemuwiu onpoc
Tecmuposanue

Camocmoamens
Has paboma.

HHugdepenyupos

Vi,
Y2,¥3,V4,Y
5,

Y7,V8,

31 32,




aHHvle 33,34,35
Kapmouku OK 3, OK7
Tema 2.1.2 Camocmosamens | V1,¥2, V3V
Teopus crpoeHus Has paboma. 5,
OpraHUYECKUX Hupgepenyupos | V6,V8,
BEIIECTB. amHvle 31,
Kapmo4ku 32,33,3839,
Pewenue 3a0au | OK1,0K4,
Yemuoii onpoc | K6,

Ilpaxmuueckas
paboma Ne5
Ipakmuueckas
paboma 6

Monyib 2 YrieBogopo/ibl ¥ UX NPUPOAHBIE HICTOUHUKHI

Tema 2.2.1 Camocmosmens
AJKaHBI Has paboma.
Hugpepenyupos
anHble
Kapmouku
Pewenue 3a0au
Yemmuwiti onpoc
Tema 2.2.2 Camocmosmenw
Arnkensl. JlueHoBble | Has paboma.
YTJIEBOJIOPOIBI. HHugppepenyupos
Kayuyku. AnkuHbl. | aHHble
KapmouKu

Pewenue 3a0au
Yemuwiu onpoc

Jlabopamopnas

paboma No4
Tema 2.2.3 Camocmosmens
Apensl. [lpupoansie | Has paboma.
HCTOYHHKU Juggepenyupos
yTJIEBOJIOPOIOB aHmble

Kapmouxu

Pewenue 3a0au
Yemmuwiii onpoc
Jlabopamopnas
paboma Ne 5

Moayns 3. Kucnoponoconepxaiire opraHuuecKiue COeIuHEHUs

Tema 2.3.1
Kucnoponoconepxa
1I1Ee OpraHu4YeCcKue
BemiecTBa. CupThI.
denon.

Camocmosmens
Has paboma
Yemuwiu onpoc
Tecmuposanue
Juggepenyupos
aHHvle
KapmouKu
Jlabopamopnas

VLV2, V3V
7,

V8,V9,

31,
32,33,35.38
39,
OK1,0K4




paboma Ne6

Tema 2.3.2 Camocmosmens
AJIBIETHIBL. Has paboma
Kap6oHOBbIE Yemmuwiti onpoc
kucnotel. Cnoxsble | Tecmuposanue
3¢upsl. Kupsl. Juggepernyupos
amHbvle
KapmouKu
Tema 2.3.4 Camocmosmens
VrieBopL. Has paboma
Yemmuwiti onpoc
Tecmuposanue
Hugpepenyupos
anHbvle
Kapmouku

Monynb 4. A3oTcoaepxaliyue opraHuiec

KHEC BCIICCTBA

Tema 2.4.1 AMUHEL.
AMUHOKHUCIIOTEL.
benxku.

Yemmuwiii onpoc
Tecmuposanue
Hugpepenyupos
aHHvle
KapmouKu
Camocmosmens
Has paboma.
Jlabopamopnas
paboma Ne 7

V1,V2,V3yV
6,

Y7,
31,32,33,34,
38,

OK35,

Tema 2.4.2
[Tonumepst

Yemmuwiti onpoc
Tecmuposanue
Huggpepenyupos
anHvle
KapmouKu
Camocmosmenw
Has paboma.
Jlabopamopnas
paboma Ne 8




IMacnopT KOMILJIEKTa KOHTPOJIbHO-0LeHOYHBIX CPEACTB.
B pesynbrare ocBoeHUs yueOHON AUCHUIUIMHBI XUMUN 00yJaroIUiics TOoIDKeH o0iaaaTh
npexycmorpenabiMu @I'OC cienyromumMy yMEHUSIMH, 3HAHUSAMH, KOTOpPbIE (POPMHUPYIOT
npodeccCHOHATbHYIO KOMIIETCHIIUIO, U OOIMMHU KOMIIETCHIIUAMHU:

Ymers:
Ha3bIBATh: U3yUCHHbIC BEIIECTBA 10 TPUBUAIBHON WM MEXIYHAPOIHON HOMEHKIIATYpE;
onpeaeJsiTh: BAJICHTHOCTh U CTETICHb OKUCJICHHUS] XUMUUECKUX 3JIEMEHTOB, THI XUMUUECKOU
CBSI3U B COEIMHEHUSX, 3aps] MIOHA, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, THII
KPUCTAJUIMYECKOMN pPEIIETKH, XapaKTeP CPebl B BOJHBIX pacTBOpPaxX, OKUCIUTENb U
BOCCTaHOBUTEJIb, HAIIPABJICHHWE CMEILIEHUSI PABHOBECHUS IO/ BIUSHUEM PA3IUYHbIX (DaKTOPOB,
M30MEpPBbI U TOMOJIOTH, IPUHAIJIEKHOCTh BEIIECTB K Pa3HbIM KJlIaccaM HEOPTaHUYECKUX U
OpPraHUYECKUX COCIMHEHUM; XapaKTep B3aUMHOT0 BIUSHUS aTOMOB B MOJIEKYJIaX, TUITbI
peakiuii B HEOPraHM4YeCKOM U OPraHM4eCKON XUMHUH;
XapaKkTepH30BaTh: S-, P-, d-3JIEMEHTEHI 10 MX MMOJIOKeHHIO B [leproanueckoii cucreme [1.1.
MemeneeBa; 00IIME XUMHUECKUE CBOMCTBAa METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX U OPraHMYECKUX COCUHEHMI; CTPOEHUE U CBOWCTBA OPraHUYECKUX
COeMHEHMH (YTIeBOIOPOI0B, CIUPTOB, (PEHOIOB, AJIbJIETHI0B, KETOHOB, KAPOOHOBBIX
KHCIIOT, aMUHOB, aMUHOKHCIIOT U YTJIE€BOJIOB);
00BACHATH: 3aBUCHMOCTb CBOMCTB XUMHUYECKOTO JIEMEHTa U 00pa30BaHHBIX UM BEIECTB OT
nonoxxenusd B [lepuoanueckoni cucreme J[.1. MenneneeBa; 3aBUCUMOCTb CBOMCTB
HEOPraHMYECKUX BEIIECTB OT UX cOCTaBa U cTpoeHus. [Ipupony xumudecko B3 (MOHHON
KOBaJICHTHOM, METAJUIMYECKON U BOAOPOIHOI), 3aBUCUMOCTh CKOPOCTH XUMUYECKOUN peaKiiuu
OT Pa3NUYHBIX (PAKTOPOB, U MOJOKEHUE XUMUIECKOTO PAaBHOBECHS OT pa3IMYHBIX (DaKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUM OT CTPOCHUS UX MOJIEKYJ;
BBINOJIHATH XUMHYECKHUI IKCIIEPUMEHT: 110 PaCllO3HABAHUIO BAXKHEUILINX HEOPraHUYECKUX
Y OPTraHUYECKUX COCIMHECHHI; MOMYYeHUIO KOHKPETHBIX BEIIECTB, OTHOCSIINXCS K
M3y4YEHHBIM KJIaccaM COEIMHEHMIA;
OCYLIECTBJISATH CAMOCTOSITENIbHBII MOMCK XUMUUYECKON MHPOpPMALMK C UCTIOTIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYJISPHBIX H3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTEepHETA); UCTIOJIB30BATH KOMITBIOTEPHBIC TEXHOJIOTHH JIJIs1 00pabOTKH 1
nepeaadyd XuMUYeCKor HH(OPMAIIUHY U €€ TPEICTABIICHUS B PA3JIMUHBIX (PopMax;
pemaTh: pacueTHhIE 33J]a4H M0 XUMUYECKUM (POpMYJiaM U YpaBHEHUSIM;
NPOBOJMTH: PACUETHI 10 XUMUYECKUM (HOpMyIiaM U YPaBHEHHSIM PEaKIIN;
CBSI3BIBATH: U3YUCHHBIN MaTepual co cBoed MpoheCCHOHATBLHOM NesTeNIbHOCThIO;
HCNO0JIb30BATH NPHOOPEeTEHHbIE 3HAHUS M YMEHHUS B HPAKMUYECKOU 1eTeTbHOCTH H
MOBCeHEBHOI *KU3HU: U1 TOHUMAHUS IN100ATBHBIX IPOOJIEM, CTOSIINX Tepes]
YeII0BEYECTBOM; IKOJIOTUYECKUX, SHEPTETHUECKHUX U ChIPbEBBIX; TSI OOBSICHEHHUS
XUMHUYECKUX SBJICHUU, TPOUCXO/ISIINX B IPUPOJIE, OBITY U HA TIPOU3BOJICTBE; OMPEICTICHUS
BO3MOKHOCTH ITPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUAX U OLICHKU UX
MOCJIEAICTBHI; 3KOJIOTUYECKH T'PAMOTHOTO MOBEACHMSI B OKPYKAIOLIEH cpesie; OLEeHKH
BJIMSIHUSI XUMHUECKOTO 3arpsA3HEHUs OKPYIKAIOIIEH cpeibl Ha OPraHru3M YeslOBeKa U JIpyrue
KHUBBIE; 0€30MMacHOM pabOTHI ¢ BElleCTBAMH B JabOpaTopuu, ObITY U Ha POU3BOJICTBE;
pacrmo3HaBaHUs U UACHTH(PHUKAIIUN BaXKHEUIITNX BEIIECTB U MAaTEPUAJIOB.

3HaTh:
BaKHelilIMe XUMHYeCKHe MOHATHSA: BELIECTBO, XMMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB M MOJIEKYJI, HOH, PaJNKal, aJUIOTPONUS, HYKJIUIbl M U30TOMbI, aTOMHBIE S-, P-,
d-opOuTanu, XuMUYecKas CBsI3b, JCKTPOOTPHUIIATEIIBHOCTD, BAJICHTHOCTD, CTCTICHb
OKUCJIEHUs, THOpHUIM3anus opOuTasiell, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI, MOJIb,

MOJIIpHAs Macca, MOJISIpHBIA 00beM ra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYJISPHOIO U
HEMOJIEKYJISIPHOT'O CTPOCHHUS], KOMIUIEKCHBIE COEIUHEHUS, TUCTIEPCHBIE CUCTEMBI, ICTUHHBIE



PacTBOPBI, AJIEKTPOIUTHUECKAS TUCCOLMALINS, KUCIOTHO-OCHOBHBIE PEAKIIMH B BOJHBIX
pacTBopax, THAPOJIU3, OKHCIEHUE U BOCCTAHOBIIEHUE, SJIEKTPOIHN3, CKOPOCTh XUMHUECKOMN
peaKIuu, MEXaHU3M PEaKIuu, KaTallu3, TETIOBOM A(h(EeKT peakinu, SHTaIBINS, TEII0Ta
o0pa3oBaHMs, SHTPOIUS, XUMUIECKOE PAaBHOBECHE, KOHCTAHTA PABHOBECHUS, YTIICPO IHBIH
cKkener, (QyHKIMOHANIbHAS TPYIINa, TOMOJIOTHS, CTPYKTYpHAasi U MPOCTPAHCTBEHHAS U30MEpHS,
WHIYKTUBHBIA U Me30MEPHBIN 3G (HeKThI, 371eKTpodui, HyKIeo(us, OCHOBHBIC THIIBI PEaKIIHii
B HEOPTaHUYECKOW U OPraHUYECKON XMMUH;

OCHOBHBI€ 3aKOHBI XMMHMU: 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH MMOCTOSHCTBA COCTaBa
BemiecTB, [lepuoanueckuii 3akon .M. Menaeneena, 3akoH ['ecca, 3akoH ABorajipo;
OCHOBHbIE TEOPUU XMMMU; CTPOCHHSI aTOMa, XUMHUECKOH CBSI3U, DJIEKTPOIUTHUECKON
TUCCOIMAIIH, COJIEH KHUCIIOT M OCHOBAHHI, CTPOCHHSI OPraHUIECKIX U HEOPTaHUIECKUX
COCIUHEHUH (BKIIIOYAs CTEPEOXUMHUIO), XUMUYECKYIO KHHETUKY U XUMUYECKYIO
TEPMOJUHAMHUKY;

KJIaccuPUKANUI0O M HOMEHKJIATYPY HEOPraHM4EeCKUX U OPTraHNYeCKUX COeIMHEHUM;
BaKHeiilMe BelecTBA M MATEPHAJIBI: BAXHEHIIINE METAJUTBI M CIIABBI;, CEpHAsi, COJISTHAS,
a30THAsl U YKCYCHasl KHCIIOTHI; OJIATOPOIHBIC Ta3bl, BOJOPO, KHCIOPOI, TaIOTEHBI,
IeJIOYHbIE METaJlJIbl; OCHOBHBIE, KUCIOTHBIE U aM(pOTEpHbIE OKCHIBI U TUAPOKCUIBI, IIETI0YH,
YTJIEKUCIBINA U YrapHBIi ra3bl, CEpHUCTHIN ra3, aMMHuak, BoJia, IpUPOIHBIN I'a3, METaH, 3TaH,
STHWJICH, alleTUJICH, XJIOPU]] HATpHsl, KapOoHAT U THIpOKapOOHAT HaTpus, KapOoHat u ocdar
KaJbIUs1, OCH30J1, METAHOJ M 3TAHOJI, CIIOKHBIE 3(DUPBI, KHUPHI, MbLIIa, MOHOCAXAPHIBI
(riroko3a), qucaxapupl (caxaposa), moaucaxapuiabl (KpaxMai u HeIUT0I03a), aHUIHH,
aMUHOKHCIIOTBI, O€JIKH, HICKYCCTBEHHBIE U CUHTETHUUYECKHE BOJIOKHA, KAyYyKH, MIIACTMACCHI;
BIIUSTHUE XUMUYECKUX BEIECTB HA OPTaHU3MBI;

0e3omacHoe o0palieHe C TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMU H Ta0OPaTOPHBIM
000pyIOBaHUEM;

NPUTOTOBJIEHUS] PACTBOPOB 33JJaHHON KOHIICHTPALUU B OBITY U Ha MIPOU3BO/ICTBE;
KPUTHYECKH OIIeHMBATh JJOCTOBEPHOCTh XMMHYECKOH MH(POPMAIMH, TOCTYAIOIICH 13
Pa3HbIX UCTOYHUKOB

POJIb XHMHH B €CTECTBO3HAHNH, €€ CBSI3b C IPYTUMH €CTECTBEHHBIMH HayKaMH, 3HAUCHHE B
KU3HU COBPEMEHHOT0 OOIECTBa;

NPHUPOAHbIE HCTOYHUKHU YTIIEBOJIOPOIOB M CLIOCOOBI UX MEpepadOTKH;

OK 1. IloHumars CyniHoOCTb U COLMANIbHYIO 3HAUMMOCTb CBOEH Oyayiel npodeccuu, mposBiIsTh K HEeil
YCTOWUYMBBINA UHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTD, BEIOUPATh TUIIOBBIE METO/IBI U CIIOCOOBI
BBITOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTb U Ka4ECTBO.

OK 3. [IpunumaTh penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalMsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh NOUCK U UCIOJIB30BaHNE HHPOPMAIH, HEOOX0IUMOM 15 3 PEeKTUBHOTO
BBITNIOJIHEHMSI TPOPECCUOHAIBHBIX 3a/1a4, MPO(eCcCHOHATBHOTO U IMYHOCTHOTO PA3BUTHS.

OK 5. Hcnonb3oBaTh MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH B PO eCcCHOHATBbHON
JEATEIIBHOCTH.

OK 6. PaGoTtate B KOJUIEKTHBE U KOMaH 1€, 3 (PEeKTUBHO 00IIaThCs C KOJUIEraMu, pyKOBOJICTBOM,
HOTPEOUTENIMHU.

OK 7. Bpatp Ha cebs OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaH bl (IIOJYNHEHHBIX ), pe3yIbTaT
BBITTOJIHEHUS 3aJITaHUH.

OK 8. CamocTosiTeIbHO ONPEACTATh 3aa9u MPOPECCUHOHATHPHOTO W IMYHOCTHOTO Pa3BUTHS,
3aHUMAThCA CaMO0Opa30BaHUEM, OCO3HAHHO TIJIAHUPOBATH MOBBINNIEHNE KBATHU(PUKAIINH.

OK 9. OpI/ICHTI/IpOBaTBC}I B YCJIOBUAX YacTOM CMEHBI TEXHOJIOTHI B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTU.

dopmoii aTTecTanuu 1Mo yueOHOM TUCIUITIMHE ABISeTcs Iu(depeHIIMPOBAHHON 3a4eT.




3. OueHka ocBoeHMsI Y4eOHOM JUCUMIIIIMHBI:
3.1. ®opMbI U MeTOAbI OLIEHMBAHUS

Kpurepun oneHuBanus 00y4arommxcs

OCHOBHEBIE ITOKa3aTEIN Bbamner YpoBHH
OTtcyTcTBHE Ha YpOKE 0

I'oToB k ypoky 0,5

Crnyman, nepenuchBaI 1,0-1,4 Ouens ci1abo
Bemmonnsin no anroputmy wiu oopasuy | 1,5-2,0 Cnabo

(6e3 00BsicHEHUT)

YacTuuHO 3Ha0 MaTepHual, HO 2,1-3,0 ITocpencTBeHHO
MIPUMEHUTH U OOBSICHUTH HE MOTY

3ajaHne BBIIOIHSIIO C IOMOIIBIO 3,1-4,0 VY noBieTBOpUTEIHH
YUHUTENS UM C TTOACKA3KOMU 0
OIHOKJIACCHUKOB

OOBSICHIO U MOTY BBITIOJIHUTH 4,1-5,0 Henocrarouno
OOJIBIIIYIO YaCTh 33aJaHUS XOpOIIIO
CaMOCTOSTEIHHO

Mory 00BSICHUTh CBOU OILIMOKHU U 5,1-6,0 Xopo1o
YCTPAHUTh UX C TIOMOIIBIO YUUTEIS

XOpol1110 3HaI0 TEOPETUIECKUI 6,1-7,0 Ouens xopo1io
MaTepuai, MOTY CBSI3aTh TEOPHIO C

MPAKTUKOM

CaM MOry yCTpaHUTbh CBOM OIIHOKH, 7,1-8,0 OTn4HO

MOTY BBITIOJIHUTH TBOPUYECKYIO paboTy
C ITIOMOUIBIO YUUTEIIA

[IpexkpacHo ycBOMI T€OpHIO, paboTy 8,1-9,0 IIpexpacHo
BBITIOJTHSIO aKKYPAaTHO M TOYHO

OpuruHaIbHO, HE CTAHAAPTHO MOTY 9,0-10,0 | Bemukonemnuo
NPUMEHHUTD 3HAHUS Ha TPAKTHKE, MOTY
aTh OOBSICHEHUS

OO0wwui 6ayut 3a 3aHATHE

MexaHu3m KOHBEPTAIIUU OIICHKHU 110 TUCHMIIIMHE B OLICHKY ITO Tpazmuuommﬁ HIKaJIe

OtHonieHue Ha6paHHOI7I CYMMBI OaioB 3a AUCHUIIIIMHY K OI_ICHKa 10 JUCHHUITIIMHE I10 4-x

MaKCHMaJIbHO BO3MOKHOM OaJUIBbHOM IIIKalIe

90% u Gonee

80-89%

75-79%

65-74%

60-64%

N W w| & & O

XoTs Obl OAWH U3 MOAYJEH orieHeH Ha "2"




BxoaHoii KOHTPOJIB
Yacrs 1.

1. Vkaxurte napy XMUMUUYECKUX 3JIEMEHTOB, B aTOMaxX KOTOPHIX Ha BHEIIHEM 3JIEKTPOHHOM CJIO€ MO TPH
AJIEKTPOHA:
O N, B;
O B, Al;
O, S;
C,N
P, N

ooao

2. Kakoil u3 nepeuncieHHbIX 3JIEMEHTOB IIPOSIBIIACT HAMMEHEE SIPKO BbIPaKEHHbIC METAININYECKUE
cBoiicTBa?

Kanpnmii;

MarHwui;

ATIOMUHMIL,

Harpuii;

Kammii

Oooooo

Vkaxute (opMyITy BEIIECTBA, B KOTOPOM CTENEHb OKHUCIICHUS XJIopa +5:
HCI;

Cl207;

CaCly;

KCIOs3;

HCIO.

ooooo®

VYKaxkuTe BUJ XUMUYECKOH CBS3H B coequHeHnu Gpropun kanus KF:
Honnas;

KoBasieHTHas1 HenossIpHas;

Mertannunueckas;

KoBasienTHas1 nonsipHas;

Hu oguH U3 nepedncieHHbIX.

ooooo#*

Vkaxure popmyity ruapokcuia xeiesa (11):
FeCI3;

Fe(OH)2;

FeSOqy;

Fe(OH)s;

FeO.

ooooo>

6. BzanmMopeilicTBHEM KaKoH U3 YKa3aHHBIX Map BELECTB MOYKHO MOJIYUYUTh CyJIb(aT HAaTpHs:
NaOH u H2SOq;

Na u H2SO3;

Na20 u H2S;

NaCl u BaSOx;

Na2O u CaSOa.

Kakas u3 ykazaHHBIX Map BEIIECTB OTHOCUTCS K KUCIOTHBIM OKCHJAM:
SiO2 u H2SiOg3;

P20s u HPOg;

Na2SO3 u Na20;

CuO u H20;

SOz u CO;. P=5

OOOoOoOo0000ooo



1.

Yacrts 2.

K xakoMy THIy OTHOCUTCS peakliys, IPOTEKaroLIas 10 ypaBHEHUIO:
SiO2 + Ca0 = CaSiOs

O Coenunenus;

[0 Pasnoxenus;

[0 3amenienus;

[0 O6meHa;

O Hu x ogHOMY U3 TIEPEUMCIIEHHBIX.

2.

ooooo = 0OoOooogd
NERERE N

ooooo#

ooooo*

6.
O
O
O
O
O
7.

Kucnora oOpa3yercs mpu B3aUMOCHCTBUH MTaphl BEIICCTB:
CoHo u Oz;

H> u CuO;

Mg u CuCly;

Na2SiO3 u H2SOq;

CuSO4 u NaOH.

. Uemy paBeH K03 GUIIMEHT X B ypaBHEHUU PEAKIINH:

2AI(OH)3 + 3H2S04 = Al2(SO4)3 + xH20

HeoGpatuMas XuMuUecKas peakiys IIPOM30HIeT IIPH CAMBAHUM PACTBOPOB:
Cu(NO3)2 u HCI;

CaCl; u K2COg3;

KCI u CuSOg;

CuCl, u KNOg3;

Ca(NOz3)2 u AlCls.

Ypasaernuro peaknun 2SO, + Oz = 2503 COOTBETCTBYET CXeMa MPEBPAIICHUH:
s — 8"

S+4 — S+6;

$° — s

S* g0

S* 82,

Kaxoe BelecTBo MOKHO MCIOJIB30BaTh /ISl OOHAPYKEHHUS B PACTBOPE XJIOPHI-HOHOB:

Ag2SOy4;

Ag20;

AgNOs;

Na2COs;

Ag.

Kaxkoe konuuectBo Bemecta okcuaa meau (11) oGpasyercst npu B3aumoieiicTBHN Krciopoaa ¢ 6,4 T

MeJIM COoTJIacHO ypaBHeHuto peaknuu 2Cu + Oz = 2CuO:

O
O
O
O
O

2 MOIJIb;
0,01 momns;
0,2 MoIIB;
0,1 momb;
0,6 MOJIB.



2. KOMIUIEKT OIIEHOYHBIX CPECTB

2.1. 3apanus 191 NpoBeleHUs TEKYIIero KOHTPOJIs.

BBenenue
Pazgea 1. O0mas u HeopraHuveckass XuMus
1.1. OcHOBHBIEC MOHATHA U 32AKOHBI

3AJIAHME Nel
TEKCT 3AJIAHUSA:
Cocmasnenue 0oxknaoa.
1. Poap XMMUHU B CEJIBCKOM XO3SMCTBE
2. Ponp XMMHU B MHUIIEBON MPOMBIIUIEHHOCTH

Yc10BHS BbINOJIHEHHUS 32IaHUS

1. Mecto (BpeMs1) BBITIOJTHEHHUS 3a1aHHUs :_3aIaHUE BBIMOIHIETCS BO BHEAYJIUTOPHOE BPEMS
2. MakcuMaiabHOE BpEMSI BBITIOJIHEHHUS 3aaHuUs: 60 MHH.

3. BBI MOeTe BOCIIOIB30BaThLC YUEOHUKOM, IT100aIbHOM CETBIO

IIIkaJ1a OLIEHKH 00pa30BaTeJbHbIX JOCTHKEHHIA:
Kpurepuu :

- yMeH#e chopMyITHpPOBaTE 1eNIb PabOTHI;

- YMEHHeE M0A00paTh HAYYHYIO TUTEPATYPY M0 TEME;
- MIOJTHOTA U JIOTUYHOCTH PACKPBITUS TEMBI;

- CAMOCTOSITEJIbHOCTD MBIIIIECHHS;

- CTUJIMCTUYECKAS TPAMOTHOCTD MU3JIOKEHUS;

- KOPPEKTHOCTb BBIBOJIOB;

- IPaBWIBHOCTH O(hOpMITCHUS PAOOTEHI.

Kputepun ounenku:

- OLIEHKa «OTJIMYHOY» BBICTABISAETCS 00y4arOIIeMycsi, €CJIU BBIIIOJIHEHBI BCE
BBITICTICPEUNCIICHHBIE TPEOOBAHUS K U3JIOKEHHUT0, 0()OPMIICHHIO, U TIPEJICTABJICHUIO TBOPUYECKOM
paboThl (T0KIaaa).

- OLIEHKA «XOPOIIO» BBICTABISAETCS 00YJaroeMycsl, €CIIU TONMYyIEHbl HE3HAYUTENbHbIE
MOTPENIHOCTH B 0(OPMIICHUH U TIPECTABICHUN PAOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIHLHO»BBICTABIISAETCS O0YUaIOLIEMYCS, €CIIN JOIMYIIEHbI
HE3HAYUTENbHbIEC MMOTPEIIHOCTH B COACPKaHUH, OPOPMIICHUHU U TPECTaBICHUU PaOOTHI.

- OLIEHKa «HEYJIOBJIETBOPUTEIHHO) BBICTABISETCS 00yUaroeMycs, €clid IpecTaBlIeHHas padoTa
HE COOTBETCTBYET TPEOOBAHUSIM.

3AJJAHMUE (rabopamopuas paboma) Ne2
1. MoaeanpoBanune nocrpoenusi [lepuonnueckoii TadIuIbI XUMHUYECKUX 3JIEMEHTOB.
Hean padoThI:
® U3YYUTH CTPYKTYPY U COCTaB MEPUOANUECKON TaOIUIIBI XMMUYECKUX JIEMEHTOB;
e yMEHHE JIaBaTh XapaKTePUCTUKY DJIIEMEHTOB 10 MECTY UX HAaXOXKIACHUS B TaOIHUIIE.
® 3aKpENUTh MPEICTABICHUE O CTPOCHUH BEUIECTBA.
3aoanue No 1
Bocnons3yiiTece npuiioKeHUEM 1, OTBETHTE HA BOIIPOCHI:
1. Yro MeHueneeB cuuTal TJIABHOM XapaKTEpPUCTUKOW aToMa TpU TOCTPOCHHH
MEPUONYECKON CUCTEMBI?
2. CKOJBKO BapUaHTOB MMEET MEPUOIUYECKAsi CUCTEMA HIEMEHTOB?
3. H3yuuTe NIMHHBIA W KOPOTKWH BapwaHT TaOiuibl MeHueneeBa. Hamummre, yeM OHH
OTJINYAOTCS?



4. TlpensioxxuTe CBOIO CTPYKTYPY MEPUOANIECCKON CUCTEMBI Ta0IuIlsl MeH ieneena.

3aoanue Ne 2.
OnpenenuTh BaJIGHTHOCTH cieAyromux 3meMeHToB: Na,S0s, NaxHPO4, CaCOs, CaSOs,
KCOs, P20s.
3aoanue No 3.
OrnpenenuTh OTHOCUTENbHYIO MOJIEKYJISIPHYIO MacCy U MOJISIpHYIO Maccy BeriecTB: KNOs,
NazSi0s3, H;PO,, A12(S04)s.
3aoanue No 4.
OnpenenuTs YMCI0 MPOTOHOB, HEUTPOHOB U AJIEKTPOHOB JIJIS CJICTYIOIINX AJIEMEHTOB: |,
Fe, Na, CI, Ca, Al, S, P.
3aoanue No 5.
CocTaBUTh CXEMBI CTPOEHHS aTOMOB, 3JIEKTPOHHBIE (POPMYIIbI U TpaduyecKue
nu300pakeHus creayronmx xumudeckux snementos: Na, Cl1, K, C, Sr, Cd, Al, S, P.
3aoanue No 6.
HaiiTu MmaccoBble OTHOIICHHS MEXKTY SJIEMEHTAMU 10 XUMUYECKOU (popmyIie CII0KHOTO
BerrectBa Ca(OH)2, KNO3, NaHP04, H3PO4, Na2Si0s.
Hanpuwmep:
1) Haiitu momnsipuyro maccy Ca(OH)..
M cionp =40 + (16 + 1) * 2 = 74 1/ Mmonb
2) HaiiTi MaccoBBIC OTHOIICHHUS MEKAY KalIbIIMEM, KHCIOPOIOM, BOJOPOIOM.
Ca:O0:H=40:32:2=20:16:1
3aoanue No 7.
CocTaBuTh (POPMYJIBI BEMICCTB M PACTIPEICTUTh MX O KJIacCaM: KHCJIOThI, OCHOBAHUS,
COJIU, OKCH/IBI.

O3 NHa4 (NHa4)2 (OH):
Si Naz COs H2
Cl C Oz Na
H 0) Ca Ba

YciaoBus BbIIOJIHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJTHEHHUS 3a1aHNs :_3a/1aHUE BBIMIOIHSIETCS HA 3aHATHE B ayJIUTOPHOE BpeMsI
2. MakcruMaabHO€E BpeMsl BBITIOJTHEHUS 3a/1aHUs: 90 MUH.

3. Bbl MOXeTe BOCII0JIb30BaThCSI_yU€OHMKOM, KOHCIEKTOM JIEKIIUH

IlIkaJj1a oleHKH 00pa30BaTeJbHbIX JOCTHKEHMIA

Kpurtepum ounenku:

Brimonnenue npaktuyecku Beeit paboThl (He MmeHee 70%) — MoIoXKUTeNbHas OIICHKa
3AJJAHHUE Ne3

TEKCT 3ATAHUA:

3aoanue 1 1lpocTeie BellecTBa COCTOST U3 aTOMOB .... BUJIA
OT1anoH(bl) OTBETA: OJTHOTO



3aoanue 2 Ci0>XHBIE BEIIECTBA COCTOIT U3 ATOMOB .... BUIIOB
OtanoH(bl) OTBETA: PA3HBIX

3adanue 3 OTMETHTE MPOCTHIC BEILIECTBA:

ONaCl, H,O, ENO;
002, Ha, Y3
DBH Clg, KCI, H3P04
ON3. KC1, O,

3aoanue 4 CioXHBIMU BEIIECTBAMH SIBJISIIOTCS :
OHy. Oy My, 5

ONaCl, H,O, HzPOs4

OZn(OH),, NaCH, Hy S0,

ON2, KECl 04, ., Cu

3aoanue 5 ... 3TO MeJNbUANIINE XUMUYECKU HEJICITUMbBIC YACTHIIBI, U3 KOTOPBIX COCTOSAT MOJICKYJIbI.
OtanoH(bl) OTBETA: aTOMBI

3aodanue 6 .... - 3TO MellbYalIlIne YaCTUIbI BELIECTBA, COCTAB KOTOPBIX U XMMHUECKHUE CBOICTBA TaKHe
e , KaK ¥ Y JaHHOT'O BeIlecTBa

OtanoH(bl) OTBETA: MOJIEKYJIbI, M*I€KYJIbI

3aoanue 7 XUMAYECKUN DIIEMEHT - 3TO ... OJHOI'O U TOr'O K€ BAIA
DranoH(bl) OTBETA: aTOMBI

3aoanue 8 AtoMHas enuHHUIIA Macchl - 3T0 1/12 mMaccel aTroma ... , Macca KoToporo 12 a.e.m.
DtanoH(bl) OTBETA: yriaepoaa

3aoanue 9 Macca oHOH a.e.M. paBHa

Olr _
167 .10%r
1,66 . 10“* kr

2,66 . 104 kr
O

3aoanue 10 ... aTOMHON MacCOM 3JIEMEHTA HA3bIBAKOT OTHOLIEHUE MACChl JAHHOTO 3jeMenTa K 1/12
Macchl aTOMa yriiepo/ia
OtanoH(bl) OTBETA: OTHOCUTEIBHOM

3aodanue 11 OTHOCUTENIBHOM ... MACCOM BEILIECTBA HA3bIBAETCSI OTHOLLIEHUE MACCHI €70 MOJIEKYJIBI K 1
a.e.M.
OtasioH(bl) OTBETA: MOJIEKYJIIPHOMN

3adanue 12 OTHOCUTENBHAS MOJIEKYJISIpHASI Macca BEILIECTBA BEJIMUMHA ...
OranoH(bl) oTBETa: OE3pazmMepHas

3adanue 13 Macca Beniectna , B3SITOrO B KOJIMYECTBE | MOJIb HA3bIBAETCA ... .... U BBIPAXKAETCS B
rpammax / MOJb

OranoH(bl) OTBETA: MOJIIPHOM Maccoi

3aoanue 14 1 Monib aMMuaKa COJIEPKUT :



[0 4 mous aTromMoB a3zora
O 2 moab aTroMOB Bo0pOIa
M 3 Mo aTOMOB BOIOpOIA
M 1 mMonb aToMOB a3ora

3aoanue 15 3axon nocrosincta cocrara ( K.IIpycr, 1799) . Beskoe unctoe BemecTBo He3aBUCUMO OT
croco0a ero NoJy4YeHHUs BCeTa UMEET MOCTOSIHHBIM ... U .... COCTaB
OtanoH(bl) OTBETA: KAYECTBEHHBIN, KOJTMUYECTBECHHBIN

Yci0BHS BLINOJHEHUS 321aHUS

1. Mecro (BpeMmsi) BBIITOJTHEHHUS 3a/IaHKsI . 3aJaHUE BBIMIOJHSICTCS HA 3aHATHE B ayIUTOPHOE BpEeMs
2. MakcuManabHOE BpeMsl BBITIOJIHEHUS 3aaHusI: 30 MUH.

3. Bel MokeTe Bocmoas30BaThes Taoaunei .M. MeHaeneesa, KOHCIEKTOM

IllkaJja oueHKkH 00pa30BaTENbHBIX JIOCTUKCHUI:
Kpurepun onenkn:

«5» - 100 — 90% npaBUIbHBIX OTBETOB

«» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee MpaBUIIbHBIX OTBETOB

Hepuoauveckuii 3akon u lleprnoanyeckas cucrema XumMmu4ecKux jiemenTos . A.
MeHaeneeBa U CTPOEHNE ATOMA

3AJJAHUE 4

TEKCT 3AJTAHUWS:

Cocmasnenue koncnekma (paboma ¢ yueOHuUKoOM):

CoBpemenHas (HOpMyIHPOBKA MEPHUOANUECKOTO 3aKOHA.

3HaueHue NepUoIMYECKOro 3aKOHA U IEPUOANYECKON CUCTEMbl XUMUYECKHX AieMeHToB J[.1.
Menzeneesa s pa3BUTUSA HAyKU U IOHMMAHNS XMMHYECKON KapTHHBI MUpA.

Ycj0oBUS BLINOJHEHUS 321aHUSA

1. Mecto (BpeMmsi) BBITTOTHEHUS 3a/IaHUsI . 3aJaHUE BBIMOJIHAETCS BO BHEAYIUTOPHOE BPEMSI
2. MakcuMaibHOE BpeMsl BBITIOJIHEHUS 3a/IaHUS: 90 MMH.

3. Bul MOKeTe BOCIOIb30BaThC YYEOHUKOM, TJI00aIbHON CETHIO

IIIkaJ1a OLIEHKH 00pa30BaTeJbHbIX JOCTHKEHMI:
Kpurepuu :

- yMeHue chopmMyIupoBaTh 11eIb padOThI;

- YMEHHeE MM0A00paTh HAYYHYIO TUTEPATYPY 1O TEME;
- IOJTHOTA U IOTUYHOCTH PACKPBITUS TEMBI;

- CAMOCTOSITEILHOCTD MBIIIJICHHST

- CTUJIMCTUYECKAS TPAMOTHOCTD MU3JIOKEHUS;

- KOPPEKTHOCTb BBIBOJIOB;

- MPaBWJIBHOCTH 0(OPMIIEHUS PAOOTHI.

Kpurtepum ounenku:

- OLIEHKA «OTIMYHO» BBICTABIISAETCS 00YUaIOIIEMYCsl, €CIIU BBIIOJIHEHBI BCE
BBIILIETIEPEYUCIICHHbIE TPEOOBAaHNUS K U3JI0KEHNI0, 0OPMIICHHUIO, U TIPECTABICHNIO KOHCIIEKTA.
- OLIEHKA «XOPOILI0)» BBICTABISETCS 00YUAIOLIEMYCs, €CIIH JOMYIIeHbl HE3HAYUTEIbHbIE
MOTPEIIHOCTH B 0OPMIICHUH U TIPECTaBICHUN PaOOTHI.



- OLICHKA «YJIOBJICTBOPUTEIHHONBBICTABISIETCSI 00YJAIOIIEMYCs, €CITH JOMYIICHBI
HC3HAYUTCIIbHBIC MMOTPCIIHOCTHU B COACPIKAHUU, Oq)OpM.HCHI/II/I " NpCACTaBJICHUN paGOTBI.

- OLICHKA «HEYIOBIECTBOPUTEIFHOY» BBICTABISACTCS 00YJaAIOMIEMYCsl, €CITU MPECTaBIEeHHAs paboTa
HE COOTBETCTBYET TPEOOBAHUSM.

3AJAHUE NeS
TEKCT 3ATAHMA:
3aoanuel ...... - Ha3bIBAETCS CBOIMCTBA AIIEMEHTA IPUCOCTUHATD K ce0e CTPOro ONpeIeIeHHOE YHCIIO0
aTOMOB JIPYrOro JIeMeHTa
OtanoH(bl) OTBETA: BAJICHTHOCTHIO

3aoanue 2 3aK0H COXpaHEHUSI MAcChl BEIIECTBA OBLI OTKPHIT ...
OtanoH(bl) oTBeTa: JIOMOHOCOBBIM

3adanue 3 BeniecTBo, MOJIEKYJia KOTOPOTO COCTOUT U3 TPEX aTOMOB - 3TO :
O xucopon

O xaop

Oozon

O asor

3aoanue 4 1IpocTbIM BEIIECTBOM SBIISIETCS :
OHzS

05z

0503

DHQSO.»_;

3adanue 5 Yucno aToMoB XJi0pa B OJHOM MOJIEKYJIE XJI0pa PaBHO :
O1

02

00,5

015

3aoanue 6 BanentHocTh 0003HayaerTcs ... nudpamu
OtanoH(bl) OTBETA: pPUMCKUMHU

3adanue 7 Haubonpmnii paanyc atoma UMeeT :

ONa

oK

OLi

ORb

3adanue 8 3apsy siapa aTomMa ONPEALISIETCS 1O ..... ... XUMHUYECKOTO IJIEMEHTA!
OtasioH(bl) OTBETA: MOPAIKOBOMY HOMEPY

3aoanue 9 Kpome poTOHOB B fAJIpe COAEPXKATCH ....
OtanoH(bl) OTBETA: HEUTPOHBI

3aoanue 10 Bokpyr sipa o COOCTBEHHBIM OPOUTAIISIM BPAIIAOTCH ...
OranoH(bl) OTBETA: DIEKTPOHBI

3adanue 11 Yucno 31€KTPOHOB PABHO YUCIHY ... U ONPEAEIIAETCS M0 MOPSIKOBOMY HOMEPY AJIEMEHTA
OtanoH(bl) OTBETA: TPOTOHOB



3aoanue 12 Bpiciias BaJEHTHOCTD 3JIEMEHTOB B COCIMHEHUSAX COOTBETCTBYET ... .....
OtanoH(bl) OTBETA: HOMEPY IPYIIIBI

3adanue 13 Yucio >HEPrUTUYECKUX YPOBHEH B aTOME OINPEACISIETCS 1O .... ..... , B KOTOpOM
HAXOJUTCS 3JIEMEHT
OtanoH(bl) OTBETa: HOMEPY Mepuoja

3aoanue 14 Macca 01HOTO IPOTOHA PaBHA :
O 1/1840

01

ao

02

3aoanue 15 CaMbIM aKTUBHBIM METAJIJIOM TPETHETO NEPUOJA SBISIETCS ...
OtanoH(bl) OTBETA: HATPUI

Yc0BUS BLINOJHEHUS 321aHUS

1. MGCTO (BpeMﬂ) BBIIIOJTHCHUS 3aJJaHU . 3aJ1aHUEC BEINOJHACTCS HA 3aHIATHEC B ayAUTOPHOE BpeMA
2. MakcuMaabHOE BpeMsl BBITIOJIHCHHUS 3aJaHUS: 30 MMH.

3. Bl MokeTe Bocnoab3oBaThes Tabiuueii J1.M.MenneneeBa, KOHCIIEKTOM

IllkaJja oueHKH 00pa30BaTeIbHbIX T0CTHKEHUIA:
Kpurepum ouenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee nTpaBUIIbHBIX OTBETOB

CTtpoeHue BelecTBa
3ATAHUE Ne6

TEKCT 3AJTAHUWS:

Cocmasnenue 102uK0-0UOAKMU4eCKux CmpyKmyp no meme.

Mertauinyeckas ¢cBsi3b. MeTannnueckas KpUCTAJNINYCCKAd PCUICTKA U MECTAJUINYCCKASA XUMHUYICCKAA
CBs13b. OU3MYECKHUE CBOMCTBA METAIIOB

YciaoBus BbIIOJHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJTHEHHUS 331aHNs :_3a/1aHUE BHIMOIHIETCS BO BHEAYAUTOPHOE BpeMs
2. MakcruMaabHO€E BpeMsl BBITTOJIHEHUS 3a/IaHUs: 90 MUH.

3. Bbl MOXeTe BOCIIOJIb30BaThCs_y4€OHUKOM, I1100aTbHOMN CEThIO

IlIkaj1a oeHKH 00pa30BaTeJbHbIX JOCTHKEHMIA
Kpurepuu :

- yMeH#e chopMyIHpoBaTh 1eNb PabOTHI;

- YMEHHUE ToA00paTh HAYYHYIO JIUTEPATYPY O TEME;
- YMEHUE BBIJIEIUTH II1aBHOE;

- CAMOCTOSITETbHOCTD MBITIIJICHHUS,

- IPaBWJIBHOCTH O(pOpMIIEHUS PAOOTHI.

Kpurepun onenkn:



- OLIEHKA «OTIMYHO» BBICTABIISAETCS 00YyUYaIOLIEMYCsl, €CJIU BBIIIOJHEHbI BCE
BBILIIETIEPEUUCIIEHHBIE TPEOOBaHUS K U3JI0KEHUIO, O(DOPMIICHHUIO, U MTPEICTABICHHUIO JIOTHKO-
JUIAKTUYECKHX CTPYKTYP.

- OLIEHKA «XOPOII0» BBICTABJISETCS 00Y4aroIIeMYCsl, €CIIU JTONYIEHbl HE3HAYUTEIbHbIE
HOrPEIIHOCTH B O)OPMIIEHUH U IIPEICTABICHUH PAOOTHI.

- OLIEHKA «yJJOBJIETBOPUTEILHO»BBICTABIISAETCS O0YUaIOLIEMYCSl, ECIIN JOIYIIEHbI
HE3HAUUTEJIbHbIE MIOIPEIIHOCTH B COAEPKAHUH, O(POPMIIEHUHN U NIPEJICTaBICHUH PaOOTHI.

- OLIEHKA «HEYOBJIETBOPUTEIBHOY BBICTABIISIETCS 00YJaIOLIEMYCs, €CJIM TPeCTaBlIeHHas paboTa
HE COOTBETCTBYET TPEOOBAHUSM.

3AJJAHUE Ne7

IIpuroroBjienne cycneH3uu kapooHara kaabuusa B Boje. [losryuenue sMmyaibcu MOTOPHOTO
MacJia. O3HaKOMJIEeHHEe CO CBOHCTBAMM M CIIEPCHBIX CHCTEM.
IIpuroroBJ/jieHUEe JUCTEPCHBIX CHCTEM.
Hean:
® T[OJYYHUTh JUCIEPCHBIE CUCTEMBI U HCCIEA0BATh UX CBOWCTBA
® MPAKTUYECKU MO3HAKOMUTHCS CO CBOMCTBAMU Pa3IMYHBIX BUIOB AUCIIEPCHBIX CHCTEM;
® TIPOBECTH SKCIEPUMEHT, COOJIIOIas MPaBHIa TEXHUKH 0€30MaCHOCTH.
O0opynoBaHue U peakTUBBI:
® IUCTHJUTUPOBaHHAs BOJA;
e BeniecTBa U pactBophl: Ca, Ca0, penondranenn, CaCOsz, MoTOpHOE Maco, cepa;
e (dapdopoBasd Jaiika,
e npoOUpPKH, IITATHUB.
1. llpuroroBjieHne cCycneH3uN KapOoOHATA KAJbIUA B BOJe.
1. Yepe3z 2—3 M CBEKENPUTOTOBJICHHOTO PAacTBOpa M3BECTKOBON BOJBI MPOIYCTUTE OKCH]L
yraepoaa (IV). PacTBop mocTeneHHo MyTHEET.
2. Ilpomomxkaiite mpomyckatb okcun — yraepoaa  (IV)  uepes  pactBop.  B3sBech
MOCTENIEHHO PAaCTBOPSIETCSI.
3. Ilpobupky ¢  mpo3pauHbIM  pacTBopoM  mpokumstutre.  OOpasyercs  OCaoK.
3aoanue. [louemy M3BECTKOBasl BOJIa MyTHEET, €CIIM Yepe3 Hee MpoIyckath okcua yriaepoaa (IV)?
[louemy pacTBOp OISTH CTAHOBUTCS MPO3PAUYHBIM, €CIM MPOJOJDKAIOT MPOIMYCKaTh OKCHJ YIIepojaa
(IV)? OObsicauTe, mOYeMy MpHU HArPEBAaHUU OSTOTO MPO3PAYHOTO pacTBOpa oOpa3zyeTcs OcCajloK.
Hanumure ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIUNA B MOJIEKYJISPHOM, MOHHOM U COKPAlIEHHOM
WOHHOM BHJIE.
2. UccaeqoBaHue CBOMCTB IUCIIEPCHBIX CHCTEM
OmpiT 1
B npobupky nmomectuth 5 man HO u npunuts 1-2 M motopHoro macna. [IpoOupky 3aKpbITh
PE3UHOBOM MPOOKOH U TIEpeMeIIaTh COAEP)KIUMOE MPOOUPKH, TIEPEBOPAYNBAs HECKOJIBKO pa3 IPOOUPKY
BBepX THOM. Habmro1aTh MOMyTHEHHE pacTBOpA.
HazoBuTe m3BecTHbIE BaM W3 MOBCEIHEBHOW >KU3HU JTUCIEPCHBIE CHCTEMBI C JUCIICPCUOHHOMN
cpenoi:
a) ra3000pa3Ho,
0) KUIKOIH,
B) TBEPOM.
OmngIT 2
K 2-3mn puctuimmupoBaHHOW BOIBI JA00aBbTe 1Mo KarmumsiM 0,5-1Mi1 HACBIIIIEHHOTO PacTBOpa CEpHI.
[Tonyuaetcst onanecuupyrounid KOJUIOUIHBIN pacTBOp cepbl. Kakyro okpacKy rujipo30iib?



®dopma oTuéta

IIEJIb CPEJICTBA PE3YJIBTAT
1 | IlpurotoBuUTH BOJIa
CYCIICH3UIO JKeJIaTUH
kapOoHara Mel

KaJIbIIUs B BOJEC

2 | UccnenoBath BOJIA
CBOMCTBA CIIUPTOBBIN
JMCTIEPCHBIX pacTBop
CHCTEM cepbl

BriBoA: CBOMCTBA AUCIIEPCHBIX CUCTEM

YciaoBus BbINOJIHEHUS 3a1aHUSA

1. Mecto (BpeMs1) BBIIOJTHEHUS 3a1aHNs :_3a/1aHUE BBIMIOIHSETCS HA 3aHATHE B ayJIUTOPHOE BPEMsI
2. MakcuMasabHOE BpEMsI BBIIIOJIHEHUS 3a/1aHUS: 90 MUH.

3. Bbl MOXeTe BOCII0JIb30BaThCSI_yU€OHMKOM, KOHCIEKTOM JIEKIIUH

HIxaJia oeHKHU 00PA30BATEIbLHBIX JOCTHKCHHI
Kputepun ounenku:
BrinonHeHue npakTudecku Beei padoThl (He MeHee 70%) — MOoJI0KUTeIbHAS OIlEHKA

3AJJAHUE Ne8
TEKCT 3AJIAHUSA:
3aoanue 1 B BerecTBax, 00pa30BaHHBIX MyTEM COCAUHCHHUS OJMHAKOBBIX aTOMOB, XUMHUYECKAs CBSI3b :
[0 nonnas
[0 xoBaneHTHAs MOISAPHAsS
M koBasicHTHAs HEMOJIAPHAs
O Bomopoanas

3aoanue 2 Xumudeckas CBsi3b B MOJIEKYJe (PTOPOBOAOPOAA, XJIOPOBOIOPOJIA :
M koBasieHTHAs MOJIAPHAs

O xoBaneHTHas HENOJISIPHAS

O wonnast

O BomopoaHas

Zadanue 3 XHMHUE CKaA ¢BA3b B Monekyne NaCl

O xoBasieHTHAas! MOJISAPHAsI
O xoBaynieHTHas HEMOJSIPHAS
M nonnas

O BogopoaHas

3aoanue 4 Xumuueckas CBsI3b B MOJIEKYJIaX KHCIIOPOJIA, a30Ta, XJI0pa , BOJAOPO/Ia
O koBaneHTHAS TOJAPHAs

M koBasieHTHAs HEMOJIAPHAs

O wonnas

O BogopoaHas

3aoanue 5

XHnmHde ckad CBA3h BO3HHKaINad Mexay Monexkynam (HF), u (H;0);
O xoBaseHTHAS TOISPHAsS

O xoBaneHTHAs HEMONAPHAS



O vounas
M BomopoaHas

3aoanue 6 1llenounsie metamuibl Li, Na, K npu B3auMoaelcTBUH ¢ MOJIEKYJIaMU BOJIBI 00pa3yIoT
CrHAp OKCHIbI

[JOKCHObI

OH; O

[Jco b

3aoanue 7 loBapeHHas coyib UMEET GOPMYITY

ONaCl
DNHQCOg
|:|H2504
OKCl

3aoanue 8 CoctaB HerameHHOW U3BECTU BhIpaXkaeTcst PopMyIioi :
OCa(OH),

OCaO

OCaCoO4

|:|C HClg

3aoanue 9 I'aiieHHON U3BECTU COOTBETCTBYET (POpMyIa :

OCaS0y
OCa0
OCa(OH),
|:|C HCIQ

YcaoBus BINOJHEHUS 3aIaHUSA

1. MecTo (BpeMsi) BHITIOTHEHHS 3a/1aHNs:_3a]JaHIE BBIIOIHSICTCS Ha 3aHATHE B ayJIMTOPHOE BpeMs
2. MakcuMasabHOE BpeMsl BBITIOJHEHUS 3aJaHUS: 30 MUH.

3. Bel MokeTe Bocmoas3oBaThesd Tadaunei .M. Menaeneesa, KOHCIIEKTOM

IIIxajia oueHKH 00pPa30BaTEJbHBIX JOCTHKCHUIH
Kpurtepuu ouenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee TpaBUIILHBIX OTBETOB

Boaa. PacTBopbl. DiieKTPOIHTHYECKAS JUCCOLM AU
3AJAHUE Ne9

TEKCT 3AJJAHUSA:

Cocmasnenue koncnekma (paboma ¢ y4eOHUKOM):

CHITbHBIC U CJTA0BIC DJICKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPHH DIEKTPOTUTUYECKON TUCCOLIUAIUH.
KucnoThl, OCHOBaHHS M COJTU KaK AJICKTPOJIATHI.




Ycji0BUS BbINOJTHEHUS 3a/1aHUS

1. MecTo (BpeMs1) BHIMIOTHEHUS 3a/1aHNs:_3a]JaHIE BBIIOJIHSAETCS BO BHEAYIUTOPHOE BpEMS
2. MakcuMasabHOE BpEMsI BBIIIOJIHEHUS 3a/1aHUS: 90 MUH.

3. Bl MOkeTe BOCIIONIb30BATHCS_yU4EOHUKOM, INI00aTBHOM CEThIO

IlIxajga oeHKH 00pa30BaTeJIbHbIX JOCTHKEHHI:
Kpurepuu :

- yMeHue chopMyIupoBaTh 11eIb PabOTHI,

- YMEHHE MMOI00paTh HAYYHYIO TUTEPATYPY M0 TEME;
- MIOJTHOTA U JIOTUYHOCTH PACKPBITUS TEMBI;

- CAMOCTOSITEILHOCTD MBIIIIEHHS

- CTHJIMCTUYECKAS TPAMOTHOCTD H3JIOKEHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- MPaBWJIBHOCTH 0OPMIIEHUS PAOOTHI.

Kpurepum ouenku:
- OIICHKA «OTJIMYHOY» BBICTABIISICTCS 00YJArOIIEMYCsl, €CITH BBITIOJHEHBI BCE
BBIIICTIEPEYUCIICHHBIE TPEOOBaHNUS K U3II0KEHUI0, 0(OPMIICHHUIO, U TIPECTABICHUIO KOHCIIEKTA.
- OIICHKA «XOPOIIIO» BBICTABJISACTCS 00YJIAIOIIEMYCsl, €CITU JIOMYIIEHBI HE3HAYNTCIILHBIC
MOTPEIIHOCTH B O(OPMIICHUU U TPEJCTABICHUU PaOOTHI.
- OIICHKA «yJIOBJICTBOPUTEIHLHOMBBICTABIISCTCS O0YUYAIOMIEMYCsI, €CIIU JOIYIICHBI
HE3HAYUTENbHBIEC MOTPEIIHOCTH B COACPKAHUH, OPOPMIICHUU U TPECTaBICHUU PaOOTHI.
- OIICHKA «HEYJIOBJICTBOPUTEIHLHOY BBICTABIISACTCS 00yJaroneMycs, €Clii IPeICTaBICHHAs paboTa
HE COOTBETCTBYET TPEOOBAHMSIM.
CamocTosiTesibHasA padoTa 00yYaroIuxcst
1. (Pabota ¢ yueOHMKOM- COCTaBICHNE KOHCIIEKTA)

3AJIAHHUE Nel0

IIpuroroB/ieHne pacTBopa 3aJaHHOH KOHLEHTPAILUH.
Heasn:
® [IPUTOTOBUTH PACTBOPHI COJIEH ONPEAEIEHHON KOHIIEHTPALUH.
® HAy4YHUTHCSA FOTOBUTH PACTBOP 3aJaHHOW KOHIIEHTPALUH, UCIIONIb3Yys BECH 1 MEPHYIO ITOCYY.
Oo6opynoBanue:
CTCKJIsIHHAaA JIOIIaTO4YKa,
cTakad o0bemoM 50 mi;
CTEKJISIHHAS MAJIOUKA ¢ PE3MHOBBIM HAKOHEUHUKOM;
MEpHBIN IIHITUH]ID;
BECHI,
XOJIOJIHAs KUIITYEHas BOJA.
coJy;
Xoa pa0doTbI:
1. IlpuroroB/ieHHe pacTBOpPa COJIM C ONpe/ieIeHHONH MaccoBOii 10/1eli BelecTBa.
1. TIpousBenute pacyeThl: ONpPEAETUTE, KAKYIO MACCy COJIM U BOJIBI OTPeOyeTCs B3ATh IS
IIPUTOTOBJICHUS PaCTBOPA, YKa3aHHOTO B YCJIOBUH 33/1a4H.
3agaya: npurorossTe 20 T BOAHOTO pacTBOPA MOBAPEHHOM COJIM ¢ MAacCOBOM Aoiel conu 5 %.
2. OtBechTe COJIb M IOMECTUTE €€ B CTAKaH.
3. OTrMepbTe U3MEPUTENIBHBIM IIMIIMHAPOM HEOOXOIUMBIN 00beM BOJIbI U BBUIEHTE B KOJIOY C
HaBECKOM COJIH.
Buumanue! [lpu oTMepuBaHUM KUIKOCTH TJ1a3 HAOIIO1ATeNs TOJKEH HaXOIUThCS B O/THOM
IJIOCKOCTH C YPOBHEM KUJKOCTH. ypOBeHB KHUOKOCTHU MPO3pPAavYHBIX paCTBOPOB YCTaHABJIWMBAIOT
0 HWKHEMY MCHUCKY.



4. Oruer o paborte:
- IPOBEUTE PACUETHI;
- TIOCJIE0BATEIILHOCTD BaIlINX JICHCTBHIA,
2. IIpuroroBJieHre PacTBOPa ¢ 32JaHHOM MOJISIPHON KOHIeHTPaluei.

! o1 MOJISIPHOM KOHLIEHTpalueld MOHUMAIOT YUCIIO MOJIEW PaCTBOPEHHOTO BEIIECTBA, COAEPIKAILETOCS
B OJIHOM JUTpe pactBopa (1 11 p-pa).
3amaua. [IpuroroBsTe 25 MII pacTBOpa XJI0pHIa Kajaus, MOJSIpHAsl KOHLIEHTpalusa kotoporo 0,2
MOJIB/TI.

1. PaccumTraiiTe maccy pactBopeHHoro BemiectBa B 1000 M1 pacTBopa 3aaHHON MOJIIPHOM
KOHIICHTpAIUH.

2. PaccuuraiiTe Maccy paCTBOPEHHOTO BEIIECTBA B MPEJIOKEHHOM 00bEeMe pacTBOpPA.

3. B cooTBeTCTBHM € pacueTaMH BO3bMHUTE HABECKY COJIM, [IOMECTUTE €€ B MEPHBII CTaKaH U
J00aBbTE HEMHOTO BOABI (IprMepHO 7-10 MiT). TOMEIMBAas CTEKISTHHON MajOYKOW, PaCTBOPUTE
MOJTHOCTBIO COJIb, & 3aTE€M MPHIICHTE BOJBI 10 HEOOXOAUMOTO IO YCIOBHIO 3a/1a4i 00beMa.

4. Oruer o paborTe:

- IPUBEIUTE PACUETHI;
- IOCJIEI0BATEIbHOCTh BaKHBIX JIEHCTBHIA;

Yci0BUA BLINOJTHEHHS 3a1aHUS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/IaHMsI . 3aJaHUE BBIMOJIHIETCS HA 3aHATHE B ayJIUTOPHOE BpEeMsI
2. MakcuMaabHOE BPeMs BBITIOJIHCHHS 3aaHUs: 90 MMH.

3. BeI MOXeTe BOCIOIb30BATHCS YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH

Ilxajia oueHKH 00pa3oBaTeJbHBIX IOCTHKEHUH:
Kpurepum ouenku:
Brimonnaenue npakTauecku Becel paboTsl (He MeHee 70%) — MOI0KUTENbHAS OLIEHKA

3AJAHUE) Nell
TEKCT 3AJIAHUSA:
3aodanue 1 PactBOpamMu Ha3bIBalOTCS TOMOTE€HHBIE CUCTEMBI, COCTOSIIINE U3 .... , PACTBOPEHHOTO
BEIIECTBA U MPOJYKTOB UX B3aUMOJIEHCTBUS
OtasioH(bl) OTBETA: PACTBOPUTEIIS

3aodanue 2 PactBop, B koTopoM Ha 100 r pacTBOpUTENS NPUXOJUTCS Macca PaCTBOPEHHOT'O BEIIECTBA,
paBHasi €ro paCTBOPUMOCTH HA3bIBAETCA ...

OtanoH(bl) OTBETA: HACBIIICHHBIM

3adanue 3 BelecTBa, BOJHBIE PACTBOPHI KOTOPBIX MPOBOJAT 3JIEKTPUUECKUM TOK HA3bIBAIOTCH ...
OtasioH(bl) OTBETA: INEKTPOIUTAMHU

3aoanue 4 BemiecTBa, BOJIHbIE PACTBOPBI KOTOPBIX HE MPOBOJIAT NEKTPHUUESCKHUI TOK HA3bIBAIOTCA .....
DT1anoH(bl) OTBETA: HEXJIEKTPOITUTAMHU

3aoanue 5 .... - 5T0 pacmaj BEIIECTB HA HOHBI ITOJI ACWCTBUEM JUIIOJIEH MOJEKYI BOJBI C
o0pa3oBaHUEM THAPOTHPOBAHHBIX HOHOB
OtanoH(bl) oTBeTa: Jucconmanms

3aoanue 6 Jlucconmanueii Ha3bIBAIOT :

O pasnenenue cMecu myTeM HarpeBaHuUs

O pacTBOpeHHE COETUHEHUS B BOJIE

Opacnag pacTBOPEHHOTO BEIIECTBA HA HOHHBI
O s3anmopelicTBrE BemecTsa ¢ BOIOU



3aoanue 7 onsl xaopa o0pa3yroTcst Py JUCCOIHAITTN
OcCl;

O ECl

OHC

O EClOs

3aoanue 8 Iponecc aucconuanuy 0OpaTUM st CIA0BIX JIEKTPOJIUTOB U Ha3bIBACTCA ....
OtanoH(bl) OTBETA: aCCOLMALIMS, ACCOLUALIUEH

3adanue 9 CUIBHBIMU 3JIEKTPOIIMTAMU SIBJISIOTCS PACTBOPBI:

g HCI1

OH;COz
|:|H2503
OH;504

3aoanue 10 Cynbdar - HOHBI 00pa3YIOTCS B MPOIECCE TUCCOLUAIINU:
O cepHUCTO# KUCITOTHI

OcepHoii KUCIOTHI

O cynbduna natpust

Ocynbdara Hatpus

3aoanue 11 T'unpokcun - MOH 00pa3yeTcsl MPU JUCCOIMAIINH B PACTBOPE:
OCa(OH),

DH}SD4

DNH Hg PD4

OCH:COOH

3aoanue 12 InexTpUUECKUN TOK XOPOILO MPOBOJAT :
OOHCTHILIHP 0BaHHAaA BoJa

[JBOAHBII pacTBOP caxapa

BoaHbIH pacTBOp NaCl

vBoaHbIH pacTBOp HoS Oy

3aoanue 13 CnaGpIM 3JIEKTPOIUTOM B BOJTHOM PAacTBOpPE ABISAETCA !
|:|H2504

DHQS

OKOH

ONaOH

3aoanue 14 MaccoByo 010 paCTBOPEHHOI'O BEIIECTBA PACCUUTHIBAIOT 110 (hOpMyIIE :

n
c=—

O 4
. niéewechsa)

g M(pacmsopa)

Oom = V¥*g
om(Bemectea) = m(pacTBopa)— m(H;0)

YciaoBus BLINOJHEHUS 3a1aHuA




1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/IaHNs . 3aJaHUE BBIMIOJTHSICTCS HA 3aHATHE B ayIUTOPHOE BpEeMs
2. MakcuMaabHOE BpeMsl BBITIOJHEHUS 3aJaHUS: 30 MUH.
3. Bel Mmoxere Bocoab3oBaThes Tabauiei JI.M.MenneneeBa, KOHCIEKTOM

IllkaJja oueHKH 00pa30BaTENbHBIX JIOCTUKCHUI:
Kpurepun oneHkn:

«5» - 100 — 90% npaBUIbHBIX OTBETOB

«4» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee NpaBUIIbHBIX OTBETOB

Knaccupukanus HeopraHm4ecKux coeIMHEeHU U UX CBOMCTBA
3AJIAHUE) Nel2

TEKCT 3AJIAHUSA:

Cocmasnenue 102uK0-0UOAKMUYeCKUxX CmpyKmyp no meme

Oxcuabl u ux cBoiicra. Coneobpasyromiye u HecoeoOpazyomue okcuabl. OCHOBHBIE, aM(OTepHBIE
Y KHCJIOTHBIC OKCHUJIBI. 3aBUCHMOCTh XapaKTepa OKCHJIA OT CTETICHH OKUCIICHHS 00pa3yIOIIero ero
MeTaisia. XMMUYecKue cBoicTBa OKCUa0B. [lomyuenue okcuos. ()

Yci10BUA BLINOJHEHHS 3a1aHUS

1. MCCTO (BpeMﬂ) BBIIIOJTHCHU S 3aJJaHU . 3aJJaHUEC BEINOJHACTCSI BO BHCAYAMTOPHOEC BPpEMSI
2. MakcuMaabHOE BpeMs BBITIOJHCHUS 3a1aHUS: 90 MMH.

3. BBI MOKeTe BOCIIOIB30BATHLCS YUEOHUKOM, ITT00aIBLHOM CETBIO

IIIkaJ1a OLIEHKH 00pa30BaTeJbHbIX JOCTHKEHHIA:
Kpurepuu :

- yMeH#e chopMyITHpPOBaTE 1eNIb PabOTHI;

- YMEHHeE MM0A00paTh HAYYHYIO TUTEPATYPY MO TEME;
- YMEHUE BBIJICIIUTH TIaBHOE;

- CAMOCTOSITEILHOCTD MBIIIJICHHST

- MPaBWJIBHOCTH 0OPMIICHUS PaOOTHI.

Kpurepun ouenku:

- OLIEHKA «OTIMYHO» BBICTABIAETCS 00YUaIOIIEMYCsl, €CIIU BBIIIOJIHEHbI BCE
BBIILIETIEPEUNCIICHHbIE TPEOOBAHNUS K U3JI0KEHUI0, 0POPMIIEHHIO, U IPEJICTABICHUIO JIOTUKO-
JUJAKTUYECKHUX CTPYKTYP.

- OLIEHKA «XOPOILI0)» BBICTABIISIETCS 00Y4AIOIEMYCs, €CIH JOMYICHbI HE3HAUNTEIbHBIE
HOTPEIIHOCTH B 0(POPMIICHUH U MPEICTABICHUH PAOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIBHO»BBICTABIISETCSA 00yUaIOIIEMYCsl, €CIIU JIOIYIIEHBI
HE3HAUUTENIbHbIE MOIPEIIHOCTH B CO/IEPIKAaHUM, O(POPMIIEHUH U NPe/ICTaBICHUH PaOOThI.

- OLIEHKA «HEYJOBIETBOPUTEIBHOY BBICTABIIETCS 00yJarOIEMyCsl, €CIH IIPEICTaBICHHAs paboTa
HE COOTBETCTBYET TPEOOBAHUSM.

3AJJAHUE) Nel3

eab padoThi:

® U3Y4YUTH CBOMCTBA CIIOKHBIX HCOPraHNYCCKUX BCIICCTB
IIpudops! U peakTHBBHI:

® [IpOOMPKH, IITATUBBI.



e PactBopsr: HCI, NaOH, K>CO3z, CH3COOH, CaO, Fe(OH)3, H2SO4, BaCl,, KOH,
Ca(OH)2, Mg(OH)2, CuS0Os, FeCls, K2S, K3PO4, CaClz, NazPOsa,

e TpaHyJibl IUHKA,

®  WHIMKATOPHI.

OnbIT PesyabTar
Hcnvimanue B oomny npobupky nanevime 3-4 mn | [lpu nomowiu Kuciomuo-ocHO8HbIX
pacmeopos consinou xucaromor HCl, 60 emopyro — | unouxamopos onpedenume 6 kaxotl
Kuciom CMONILKO  dice  pacmeopa 2uOdpoKkcuda | npobupke Haxooumcs Kucioma?
UHOUKamopamu | Hampus, 6 mpemvio — Kapbonama kanus. | 1 npooupxka

ITomectuTe B IpoOUpPKY HEMHOIO Kakoii Beaensercs raz?

MEIHBIX CTPYXKEK, MPUjIeHTe K HUM

KOHILICHTPUPOBAHHOM a30THON KHMCJIOTBI YpaBHEHHE peakyu.

W Harpeirte. Beigemsercs ra3 6yporo

I[BETA, @ PACTBOP MOCTETICHHO

CTaHOBHUTCS CHHUM.
B3zaumooeiicmeue | B mpoOUpKy MOMECTHTH OKCH]T JKeje3a Uro obpazyercsa?
Kucaom ¢ (1), npudasuts HCI.
oKkcuoamu YpaBHEHHE peakuu
Memanoe.
Bzaumooeiicmeue | B mpoOUpKy MOMECTHTD THAPOKCHU]T Urto BBI HaOMOHaETE?
Kucaom ¢ xenesa (1) Fe(OH)s u mpumuts HCI.
OCHOGAHUAMU Hanwmure ypaBHeHHE peakny.
Bzaumooeiicmeue | B npobupky nomectuts H2SO4 1 YpaBHEHHE pEaKIH B

Kucjiaom ¢ coiaamu

nob6asute BaCl,.

MOJIEKYJISIPHOM BHJIE

YpaBHEHHE peakid B MOHHOM BHJIE

Hcnoimanue B omoenvnvie npobupku nanevime no 0,5 OTmeTuTHh U3MEHEHHE LIBETA
pacmeopos mn NaOH, KOH, Ca(OH).. ITpu
wenouei MOMOIIM YUCTOU CTEKISTHHON MaTIOYKH
uHOUKamopamu | IEPEHECTH 10 Karuie KaXJI0ro pacTBopa

Ha JIAKMYCOBYIO Oymary.
B3aumooeiicmeue | B uucmyro npobupky nomecmums 1 ma YpaBHEHHE peakuu
wienoueii ¢ pacmeopa FeCl3 u pUIuTh CTOIBKO JKe
conamu NaOH. Habmonate nosiBiieHne ocajka

KkpacHo-0yporo nBeta Fe(OH)s .

Job6asuth k ocaaxy pactsop HCI 1o

pPacTBOPEHUS €TO.
Paznosicenue B npooupky nomectuts Mg(OH)2 Uro BBl HaOIFO1aeTE?
Hepacmeopumsix | OCTOPOXKHO HArpeBaTh.
OCHOGaHuUIl HanwmuiTe ypaBHeHHE peakiny.
B3zaumooeiicmeue | Buecurte rpanyily IHHKa B IPOOUPKY C YpaBHEHHE peakiuu
coneii ¢ pactBopoMm cyibdara meau (11),
Memaniamu 00BsICHUTE Ha0JII0JaeMoe.




B3aumooeiicmeue | B npooupky nmomectutb NasPOs u YpaBHEeHHE peaKInu

coaeii opyz ¢ npuOaBUTH CTONBKO ke pacTtBopa CaCly.

opyzom HabmroaTe nosiBieHue ocajaka.

Tuoponus conen | B npobupky nomectuts 0,5 M OOBsICHUTE U3BMECHEHHUE
Paznuunozo pactBopa K>S, a Bo Bropyto — 0,5 M OKpacku QeHondTarenHa
muna K3POgs 1 106aBUTH B KK IyIO 110 1

Kare GeHoadTaienHa.

Hanummure ypaBHeHue peakiuu.

Onpenenure peakimio CPe bl

pacTBOpoB
B npo6upky nomectuts 0,5 M OOBsicHUTE U3MEHEHHE
pactBopa CuSO4u nob6aButh 1 Karmmo OKpacKH pacTBOpa

METHIIOpAHIKA.

Hanmmmre ypaBHeHuUe peakiuu.

Ornpenenure peakiio CPe bl
pacTBOpOB

YciaoBus BbIIOJIHEHUS 3a1aHUS

1. Mecto (BpeMs1) BBIIOJIHEHHUS 3a1aHNs :_3a/1aHUE BHIMOIHIETCS HA 3aHATHE B ayJIUTOPHOE BpEeMsI
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJaHUs: 90 MUH.

3. Bbl MOXkeTe BOCII0JIb30BaThCSI_y4€OHUKOM, KOHCIIEKTOM JIEKIIUH

HIxaJjia oieHKHU 00PA30BATEIbLHBIX JOCTHKEHU I
Kpurepum ouenkmu:
Brinmonnenue npaktuyecku Beeil pabotel (He MmeHee 70%) — MonoKUTeNbHas OIIeHKa

3AZIAHHUE Nel4
TEKCT 3AJJAHUSA:
3aoanue 1 T'naponusy He MOABEPTAIOTCS COJIM 0Opa30BaHHBIE ... OCHOBAHUEM U CHIIBHOM KHUCIOTON
Dt1anoH(bl) OTBETA: CHIIBHBIM

3aodanue 2 KucnoTsl npu JUuccolUanuy 00pas3yror :

M B KkayecTBe KATHOHOB TOJLKO HOHBI BOJOPO/IA

Os Kau€CTBC aHMOHOB TOJIbKO TMAPOKCH/I ~-MOHBIL

O monoxuTenbHO 3apsHKEHHBIE HOHBI METAJIIOB ¥ OTPHIIATENILHO 3apsKEHHBIE MOHBI KUCIOTHBIX
OCTaTKOB

O monoxurensHo 3apAKCHHBIC NOHBI MCTAJUIOB U OTPULATCIIBHO 3apSAKCHHBIC NOHBI THAPOKCOTPYIIIT
OH-

3aoanue 3 OcHOBaHUS NPU AUCCOIMALIMHA 00PaA3YIOT :
O B kayecTBEe KATHOHOB TOJILKO HOHBI BOJIOPOAA
Os Ka4e€CTBC aHHMOHOB TOJIBKO THAPOKCHU] - HOHBI




0 nonoxurensHo 3apAKCHHBIC NOHBI MCTAJUIOB U OTPULATCIIBHO 3apsAKCHHBIC NOHBI KMCJIIOTHBIX
OCTaTKOB
0 nonoxurensHo 3apAKCHHBIC HOHBI BOAOPOAa U OTPULATEIILHO 3apsSKECHHBIC MOHBI KMCJIIOTHBIX
OCTaTKOB

3aodanue 4 CnaOpIM 3JIEKTPOJIUTOM SIBIISIETCS !
O runpokcun Oapust

O xnopoBogopoiHas KUCI0Ta

M yronbHast kuciora

O ruxpokcun HaTpus

3aoanue 5 OOMeHHas peaklysi HOHOB COJIM C MOHAMU BOJIbI, IPUBOJAINIAS K 00pa3oBaHHIO c1aboro
JIEKTPOJIUTA Ha3bIBACTCH ... COJIH
OtanoH(bl) OTBETA: THAPOIU30M, TUAPOIIN3

3aoanue 6 .... - 3TO CIIO)KHBIE BEIIECTBA, MOJICKYJIbI KOTOPBIX COCTOUT HX JBYX JICMEHTOB OJIHUM U3
KOTOPBIX SIBJISICTCSL KUCIIOPOT
OT1anoH(bl) OTBETA: OKCHUIBI

3aoanue 7 K okcumam OTHOCSTCS :
DKQO . FﬁgOg . PQOS

OHC1 , H;S , HNO;

DKCI . N32504_ CllClg

OCa0 , Na;S , FeCl;

3aodanue 8 OTMETHTE PACTBOPUMBIE OCHOBAHHUS :

OFe(OH):, Cu(OH),, Al(OH);
ONaOH, KOH, LiOH

OPb(OH), Fe(OH);, Mg(OH);
OBa(OH), Zn(OH);, Cu(OH);

3adanue 9 .... - 3TO CIOXKHBIE BEUIECTBA, B COCTaB KOTOPHIX BXOJSAT aTOMbI METAJIIOB, COEIMHEHHBIE C
KHCJIOTHBIMH OCTaTKaMH
OranoH(bl) OTBETA: COIU

3aoanue 10 Oxcuapl - 3TO CIIOKHBIE BEIIECTBA, KOTOPBIE COCTOSIT ...
O u3 aToMOB BOJIOPO/Ia M KMCIIOTHBIX OCTATKOB

D 13 aTOMOB METaJlJIa U KUCJIIOTHBIX OCTATKOB

M u3 aTroMOB KHCI0pO/Ia,MeTajlIa WIIK HEMETalIa

O 13 aTOMOB MeTayIa ¥ THIPOKCOTPYIII

3aoanue 11 KucinoTsl moiay4yaroT B3aUMOJICHCTBUEM ...
O nexoTopsix coieit

OxucaoTHBIX OKCUIOB ¢ BOLOM

O ocHOBHBIX OKCHJIOB C BOJOU

O ruapoxcumoB u coeit

3aoanue 12 T'unpocynbdar xenesa (II) umeer popmyy :

OFeOHS O,
O(FeOH),504



OFe (HSO4);
OFe(HSOy):

3adanue 13 CepHUCTBIN Ta3 OTHOCUTCS K KJIACCY COCTMHEHUH :
OxucnoTHbI# OKCU

O xucnora

O ocHoBHOI OKCHI

O ocHoBanue

3aoanue 14 Men, MpaMop, U3BECTHSIK OTHOCUTCS K KJIACCY COCIMHEHUN :
O ocHoBHOI OKCHIT

O ocHoBanue

O xucnas conp

Ocpennstst conb

3aoanue 15 Kanpuuuii npu B3aMMOICHCTBUH C BOJOW 00pasyer :
OocHoBaHMe ¥ BBIIENSAETCS BOAOPO

O okcupa 1 BeIIEISIETCS BOJOPOT

O conp 1 BeIIETSACTCS BOAOPOST

O xuciioTa u BBIACIACTCS BOJIOPOT

3aoanue 16 JloGaBneHreM cobl K paCTBOPY YKCYCHOM KHMCIIOTHI ITOJTYYaeTCs T'a3 ...
OCO;

OCH,4

00

OH;

3aoanue 17 KuciioTsl COCTOAT M3

[0 Meramia ¥ KHCIOTHOTO OCTaTKa

[0 ocrarka ocHOBaHHUS U KUCIOTHOTO OCTaTKa
M BomOpoOIa U KHCIOTHOIO OCTaTKa

O meramna u THIAPOKCOTPYIIT

3aoanue 18 Conu cocTOsIT U3 :
CImerainia ¥ KHCITOTHOTO OCTAaTKA
O meranna u THIAPOKCOTPYIIIT

O Bogopoaa v KUCIIOTHOTO OCTAaTKa
O meranna u kucinopoaa

3aoanue 19 OcHOBaHHS COCTOAT U3 :
[0 Meramna v KHCIOTHOTO OCTaTKa
Omeramia 1 rTHAPOKCOTPYIIT

O memeraiia u Kucmopoa

O meranna u kucinopoaa

Yci0BUS BLINOJHEHUS 3a1aHUS

1. MecTo (BpeMsi) BHIIOTHEHHSI 3a/1aHMsI:_3a]JaHIE BBIIOIHSICTCS Ha 3aHATHE B ay/IMTOPHOE BpeMs
2. MakcuManbHO€E BpeMsI BBITIOJHEHHUS 3aJaHUS: 40 MUH.

3. Brl moxkeTe Bocmoab3oBaThes Taonuiei JJ. M. MenpaeneeBa, KOHCIEKTOM




Illkaja oueHkH 00pa30BaTeIbHBIX JIOCTH/KCHUI:
Kpurepun onenkn:

«5» - 100 — 90% npaBUIbHBIX OTBETOB

«4» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee NpaBUIIbHBIX OTBETOB

1.6. XuMunyeckue peakiuu
3AJJAHUE Nel5

TEKCT 3AJTAHUS:

Cocmasnenue koncnekma (paboma ¢ y4eOHuUKom):

Oo0patuMocTh XUMUYecKHX peakuuii. OOpatumbie 1 HEOOpaTUMBbIE peaKIui. XUMHUECKOE
pPaBHOBECHE U CIIOCOOBI €r0 CMEILEHHS.

Yc0BUS BLINOJHEHUS 321aHUS

1. MGCTO (BpeMﬂ) BBIIIOJTHCHU S 3aJJaHU . 3aJJaHUEC BEINOJHACTCSI BO BHCAYAUTOPHOEC BPpEMS
2. MakcuMaabHOE BPeMs BBITIOJIHCHHS 3aJaHUs: 90 MMH.

3. BBI MOKeTe BOCIIOIB30BaAThLC YUEOHUKOM, ITT00aIbLHOM CETBIO

IllkaJja oueHKH 00pa30BaTeIbHbIX T0CTHKEHUIA:
Kpurepun :

- yMeHue chopMyIupoBaTh LEeb PadoTHI;

- YMEHUE 110100paTh HAyYHYIO JINTEPATypy 10 TEME;
- IOJTHOTA M JIOTHYHOCTH PACKPBITUS TEMBI;

- CAaMOCTOSTEJIbHOCTh MBIILIICHHUS;

- CTHJTUCTHYECKAsi TPaMOTHOCTh M3JI0KEHUS;

- KOPPEKTHOCTb BBIBOJIOB;

- IPaBUIIBHOCTH O(OPMIICHHSI PabOTHI.

Kpurepun ouenku:
- OLIEHKA «OTIMYHO» BBICTABIAETCS 00YUaIOIIEMYCsl, €CIIU BBIIIOJIHEHbI BCE

BBIIICTICPCYHCICHHEBIC TpC6OBaHI/I$I K U3JI0KCHUIO, O(bOpMJ'IeHI/HO, " NMPCACTABJICHHUIO KOHCIICKTA.

- OLIEHKA «XOPOILI0)» BBICTABISIETCS 00Y4aIOLIEMYCs, €CIIH JOMYIIeHbl HE3HAYUTEIbHbIE
MNOTPENIHOCTH B 0OPMIIEHUH U TIPECTaBICHUN PaOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIHHO»BBICTABIISETCS 00yUaIOIIEMYCsl, €CITU JIOMYIIEHBI
HE3HAaYUTENIbHbIE TOTPEIIHOCTH B COAEPKaHUH, OPOPMIIEHUH U MPECTABICHUU pabOTHI.

- OLCHKA «HCYAOBJIICTBOPUTCIILHO» BBICTABIIACTCS o6yqafomeMyc51, €CJIN MPEACTaBJICHHAA pa60Ta

HE COOTBETCTBYET TPEOOBAHUSIM.

3AJAHHUE Nel6
XUMHUYECKUE PEAKIIUN
Iean padorsr:
® U3YUYUTh PEaKIMH 3aMEIICHUs, IPUCOeINHEH s, OOMeHa.
IIpubGopsI U peakTUBBI:

e pactBopsl: MeaHoro kymopoca (CuSOs - 5 H0), BaCly, H.SO4, NaOH, HCI, NaHCO3

(xebOHas cona)



2. Peakumus 3aMeleHUs] MeIH 7KeJIe30M B PACTBOPe MEIHOI'0 Kynopoca
Lens: uccnenoBath peakuy 3aMeEIEHUS.
OO6opynoBaHue: - paCTBOP MEIHOTO KyIIOpOCa;
- CKpeIKa MM KHOIIKa
Xon paboThI:
Haneiite B mpobupky 2—3 mi1 pacTBopa MeaHoro Kymnopoca (cynbdara menu (II)) u omyctute B HETo
CTaJIbHYIO KHOIIKY WJIM CKpenKy. Uto Habmoaaere?
3anuiuTe ypaBHEHUE PEaKLUu.
K kakoMy THIy XUMHUYECKUX PEAKLMI 10 U3yYEHHBIM IIPU3HAKaM KJIacCU(PUKALIUU OHA OTHOCUTCA?
3. Peakuuu, naymue ¢ 00pazoBaHueM 0CaqKa, ra3a WM BOIbI
Iesb: M3yuuTh peakiuy ¢ 00pa30BaHUEM OCaJIKa, BOJIbI, BbIJICIICHUEM Ia3a.
O6GopynoBaHue: - pacTBOP TUIPOKCUIA HATPHUS;
- pacTBOp (peHON(PTAICHHA;
- PacTBOp a30THOM KUCJIOTHI;
- pacCTBOp YKCYCHOM KHMCIIOTBI;
- pacTBOp KapOoHaTa HATPHS;
- pacTBOP COJISTHOW KHMCJIIOTBHI;
- MPOOUPKHU, IMUTICTKH;
- pacTBOp HUTparta cepedpa;
- pacTBOp MEIHOI0 KyIopoca;
- pacCTBOp CEpHOM KUCIIOTHI;
- pacTBOp XJiopujia oapusi.
Xom paboThI:
B nBe mpoOupku mpuieiite mo 1—2 mu pactBopa ruapokcuaa Harpus. JJoGaBeTe B Kaxayoo 2—3
KaruM pactBopa (eHondranenna. Yro Habmogaere? 3aTeM mpuiieiiTe B MEPBYIO NMPOOUPKY PacTBOP
a30THOM KHCJIOTHI, @ BO BTOPYIO — PAacTBOP YKCYCHOM KHMCIIOTHI 10 HICU€3HOBEHUS OKPACKH.
Hanummre ypaBHeHUs peakliuii B MOJIEKYJIIPHON M HOHHOH (hopmax.
B nBe mpoOupku npuseite o 2 mi pactBopa kKapooHaTa HaTpus, a 3aTeM J100aBbTe: B IEpBYI0 — 1—
2 MJI pacTBOpa COJISHOM KMCIOTHI, a B JApyryto — 1—2 M pacTtBopa YKCyCHOH KucinoTel. UTo
HaOmoaere?
Hanummre ypaBHeHUs peaklinii B MOJIEKYJIIPHON M HOHHOH popmax.
K 1—2 M constHO# KHUCTOTHI B pOOUpPKE 100aBhTE HECKOJBKO Kamelbh pacTBOpa HUTpaTa cepedpa.
Yro Habmogaere?
Hanummre ypaBHeHue peakivii B MOJIEKYJISIPHON 1 HOHHOM (popmax.
B nBe mpoOupku mpusedite mo 1 mi pacTBopa MEAHOIO Kymopoca, a 3aTeM J00aBbT€ B KaXJIyIO
CTOJIBKO K€ PacTBOpa rMApoKcuaa HaTpus. Yto Habmomaere?
Hanummre ypaBHeHUs peaklinii B MOJIEKYJIIPHON U HOHHOH hopmax.
K 1 min pactBopa cepHoli kKMCIOTHI B TpoOupke AobaBbTe 5—10 Kanens pactBopa xynopuaa 6apus. Yro
HaOmrozaere?
Hanummre ypaBHeHue peakiivii B MOJIEKYJISIPHON M HOHHOM (popmax.
4. W3ydeHue BIUSIHMII HA CKOPOCTh XMMHUYECKHX PeaKIuid.
eab: uccnenoBars, Kak pa3inyHble (AKTOPbI BIUAIOT Ha CKOPOCTh MPOTEKAHUS peaKLni.
OO0opynoBanme: - TpaHyJIbl IUHKA, MAaTHUAM, JKEJIE30;
- pacTBOPBI COJISTHOM KUCIIOTHI pa3HOW KOHIICHTPALIUH;
- pacTBOp CEpHOU KUCIIOTHI;
- CuO (II) (moporok);
- BOJA;
- CIIUPTOBKA,
- IPOOUPKH;
- LITaTHB.
1. 3aBucHMMOCTb CKOPOCTH B3aMMO/EHCTBHS LIHHKA C COJISIHOM KHCJIOTOM OT ee
KOHLIEHTPaLMH.



B nBe mpoOupku moMecTuTe MO OJHOM rpaHyie IMHKa. B ogHy mpuieiTe 1 M CONMSHON KHUCIOTHI
(1:3), B Ipyryro — CTOJIBKO K€ 3TOW KHCIOTHI Apyroi koHreHnTpammu (1:10). B kakoit mpobupke 6oiee
WHTEHCUBHO MpOTEKaeT peakiusa? UTo BIMSET HA CKOPOCTh peakinuu?
2. 3aBHCUMOCTb CKOPOCTH B3aMMOJeHCTBHSL COJISIHOH KHCJIOTHI € MeTalIaMH OT HX
NPHUPOIBI.
B tpu npoGupku (moanucanHbie, Moa HoMepamu) NpuiauTh 1o 3 mi pactBopa HCI u BHeCTH B KaXIyto
U3 MPOOMPOK HABECKU OMMIIOK OJIMHAKOBOM MacChl: B epBYI0 - Mg, BO BTOpYIO - Zn, B TpeThio — F€.
Uro nabmomaete? B kakoil mpoOupke peakiusi mpoTekaeT ObicTpee? (Wid BOOOIIE HE MPOTEKAET).
Hanumure ypaBHeHus peakiuid. Kakoit ¢paktop BimseT Ha CKOpocTh peakiuu? CaenanTe BEIBOIBI.
3. 3aBHCHMOCTH CKOPOCTM B3aMMOJEHCTBHSA OKCHAA MeIH C CepHOil KHCJIOTOH OT
TeMIlepaTypbl.
B tpu npoOupku (mox Homepamu) HanuTh 1o 3 Mi pactBopa H2SO4 (oannakoBoi koHeHTpamu). B
kaxyro momectuth HaBecky CuO (II) (mopomiok). IlepByro mpoOupKy OCTaBUThH B IITATHBE; BTOPYIO -
OIYCTUTh B CTAKaH C TOpsiueii BOAOH; TPETHIO - HATPETh B IJIAMEHU CIIUPTOBKH.
B kakoii npobupke 1BeT pacTBopa MeHsieTcs: ObicTpee (rony06oii user)? UTo BiuseT HA MHTEHCUBHOCTD
peakiuu? Hanummre ypaBHenue peakuuu. Caenaite BHIBOJ.

YciaoBus BbIIIOJHEHUS 3a1aHUS

1. Mecto (BpeMs1) BBIIOJIHEHHUS 3aaHNs :_3a/1aHUE BHINOIHSIETCS HA 3aHATHE B ayJIUTOPHOE BpEeMsI
2. MakcruMaiabHOE BpeMsl BBIITOJIHEHUS 3a/IaHU: 90 MHH.

3. Bbl MOXeTe BOCII0JIb30BaThCsI_yU€OHUKOM, KOHCIEKTOM JIEKIIUN

HIxaJjia oeHKHU 00PA30BATEIbLHBIX JOCTHKEHU
Kputepun ounenku:
BrinonHeHue npakTudecku Beei padoThl (He MeHee 70%) — MOoJI0KUTeIbHAs OlleHKA

3AJIAHUE Nel7
TEKCT 3AJIAHUSA:
3aoanue 1 Peakiyst HOHHOro oOMeHa UIET O KOHIA :
OAgNO; +KCl = AgCl | + KNO;
OBaClz + H.SO4=BaS04 | + 2HCI
ONaCl + KNOs=NaNO4 + KCl
OE2504+ 2 NaNO3= NaxS0O4 + 2KNO3

3aoanue 2 Peaxuys kapOoHaTa HATPUS U XJIOPOBOJIOPOTHON KUCIOTHI MTPOTEKAET C 0OPA30BAHUEM :
O nepacTBOpHMOTO BeliecTBa

M razoo0pa3Horo BemecTna

O pacTBOpUMBIX BeIlIecTB

O peakius He uaet

3aoanue 3
VYpaBHEHHIO peaKIHH
CuCl; + 2K OH = Cu(OH), l +2KCl
COOTBETCTBYET COKpaIlleHHOEe HOHHO- MOJIEKYIISIPHOE YPaBHEeHHE :
2C1° + 2H " =2HCI
OCu“" + 2Cl° = CuCl,
m2C1- + 2K " =2KCl
gCu“" + 20H" = Cu(OH), ]



3aoanue 4 O6pazoBaHue 0cajKa MPOUCXOANUT MPU B3aUMOACHCTBUY :
0O Na:S04 + KCl =

OH,80,4 + BaCl, =

OENO; + NaOH =

DCIICIQ + N32504 =

3aoanue 5 XumMudeckue pE€aKknuu, MpoTCKAOIIUE C U3AMCHCHUEM CTCIICHU OKHCJICHUA aTOMOB HJIU
HMOHOB HA3bIBAIOTCA .....
:‘)TaJ'IOH(BI) OTBETa:. OKHCIHUTECIBHO- BOCCTAHOBHUTCIIbHBIMH

3aoanue 6 Te aTOMBI WIIH MOHBI, KOTOPBIE IPUCOCIUHSIOT SJICKTPOHBI B ITPOIECCE PEAKIIUU
Ha3bIBAIOTCA ..... (CAMH B 3TO BpeMs BOCCTAHABIMBAIOTCS )
OT1anoH(bl) OTBETA: OKUCTUTEIISIMHU

3aodanue 7 Te aTOMBI MM HOHBI, KOTOPBIE OTAAIOT 3JICKTPOHBI B IMPOIECCE PEAKIINU HA3bIBAIOTCH ...
(camu OKHUCIISIFOTCS )
OtanoH(bl) OTBETA: BOCCTAHOBUTEISIMU

3aoanue 8 Ctenerb okucnern gocdopa B coequrennn  Hz;PO,4 paBHa
O-3
O+1
O+3
M+5

3adanue 9 XuMuueckue peakinu, Ipu KOTOPBIX U3 OJIHOTO BEIIECTBA 00Pa3yrOTCs 1B UIH HECKOJIBKO
HOBBIX BEIIECTB, HA3bIBAIOTCS PEAKIIHSIMH ...
OtanoH(bl) OTBETA: PA3IT*KEHUS

3adanue 10 XvuMuueckue peakiiuu, Ipyu KOTOPBIX U3 JBYX WM HECKOJbKHMX BEILECTB MOIYYaeTCsl OJHO
HOBOE BEIIECTBO, HA3bIBAIOTCS PEAKIIMSIMY ...
OtanoH(bl) OTBETA: COCTUHCHHUS

3aoanue 11 Peaxuyn, pu KOTOPBIX aTOMBI, COCTABIISIFOIINE IIPOCTOE BEIIECTBO, 3aMEIIAI0T aTOMBI
OJIHOTO M3 DJIEMEHTOB CJIOKHOTO BEIIECTBA, HA3BIBAIOTCS PEAKIIUAMH ...
OtanoH(bl) OTBETA: 3aM* IIICHUS

3aoanue 12 Peaxkiuu, mpu KOTOPBIX MOJICKYJIBI IBYX CJIOKHBIX BEIIECTB OOMEHUBAIOTCSI aTOMAaMH HIIH
ATOMHBIMH TPYITIaMU, Ha3bIBAIOTCS PEAKITUSIMU ...
OrtanoH(bl) oTBETA: *OMEHa

3aoanue 13 Peaxuueit pa3iokeHUs sIBISETCS :
02HgO =2 Heg + Oy

S+ 0 — S0
| HaTpepaHHe

OHg(MNOs), + Cu = Cu (NOs ) + He
@0, + 2KI=2KNO; +Pb T |

3aoanue 14 Peaxnyeii coenuHEHUS ABIISIETCS

O02HgO =2 He + O3



S+ 0y et SO,
O HaTIpeBaHHe
OHg (N0, + Cu = Cu (NOs ) + He

CPP@TCs), + 2 KI=2KNO; +Pb T, |

3adanue 15 Peaxuueil pa3MeLICHUS SIBISIETCA:
O2HeO =2 Heg + 07

S+ 0y =—s SO,
O HaIrpeBaHHe
OHg(NOs); + Cu = Cu (NO3); + Hg
OQPb(NO:); +2 KI=2 KNO; +Pb 1, ]

3aoanue 16 Peaxnuein oOMeHa SIBIIIETCS :
O2HgO =2 Hg + Og

ST 0 e— S0
O HaIpeBaHHe
OHg(NOs)z + Cu= Cu (NO3); + He
OPb(NOs); +2 KI=2 KNO; +Pb T, ]

3aoanue 17

Peaxipin NaOH + HCl = oTHocHTCA K THITY pe aKLI :
O npucoeaunenus

O zamemeHuns

M nonHoro o6mena

O pasnoxenus

YcaoBus BLINOJHEHUS 3aIaHUS

1. MecTo (BpeMsi) BHITIOTHEHHUS 3a/1aHNs:_3a]JaHIE BBIOIHSICTCS Ha 3aHATHE B ayIMTOPHOE BpeMs
2. MakcuMaiabHOE BpeMsl BBITIOJHEHUS 3aJaHUS: 40 MUH.

3. Bel MokeTe Bocmoas3oBaThesd Tadauei .M. Menaeneesa, KOHCIEKTOM

IIIxajia oueHKH 00pa30BaTeJbHBIX JOCTHKCHUIH
Kpurtepuu ouenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee TPaBUIILHBIX OTBETOB

1.7. MeTaJllIbI M HEMETAJLJIbI
3AJIAHUE Ne18

TEKCT 3AJIAHUS:

Iloo2omoska peghepamuenvix coobueHull:

1. 3amuTa MeTayioB oT Koppo3uu. O0IacTH NPUMEHEHHS METAJJIOB, CIIJIaBOB.

2. Iloarpymma rajJoreHoB, e XapakKTepUCTHKA, CBOWCTBA raJioreHoB. [loArpymnmna Kuciaopoaa u cepsl, uX
aJIoTponHble BUgon3Menenus. [loarpynmna yriaepoaa. AncopOunoHHas ClIOCOOHOCTb
AKTHUBHPOBAHHOTO YTJISL.




Ycji0BUS BbINOJTHEHUS 3a/1aHUS

1. MecTo (BpeMs1) BHIIOTHEHUS 3a/1aHN s :_3a]JaHIE BHINOJIHSAETCS BO BHEAYIUTOPHOE BpEMs
2. MakcuMasabHOE BpEMsI BBIIIOJIHEHUS 3a/1aHUS: 90 MUH.

3. Bl MOkeTe BOCIIONIb30BATHCS_yU4EOHUKOM, INI00aTBHOM CEThIO

IlIxajga oeHKH 00pa30BaTeJIbHbIX JOCTHKEHHI:
Kpurepuu :

- yMeHue chopMyIupoBaTh 11e7b PabOTHI,

- YMEHHE MMOI00paTh HAYYHYIO TUTEPATYPY M0 TEME;
- MIOJTHOTA U JIOTUYHOCTH PACKPBITUS TEMBI;

- CAMOCTOSITEILHOCTD MBIIIIEHHS

- CTHJIMCTUYECKAS TPAMOTHOCTD H3JIOKEHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- MPaBWJIBHOCTH 0OPMIIEHUS PAOOTHI.

Kpurepum ouenku:

- OILICHKA «OTJIMYHO» BBICTABIACTCA O6y‘-IaIOIH€MYCH, €CJIM BBIITOJIHEHBI BCC
BBIIIICTIEPEYUCIICHHBIE TPEOOBaHNUS K U3JI0KEHUI0, O(OPMIICHHUIO, U TIPECTABICHUIO TBOPUECKOM
paboTtsr (pedepara).

- OLIEHKA «XOPOIIIO» BBHICTABISAETCS 00YJarOIIeMYyCsl, €CITU JOMYIEHbl He3HAYUTEIbHbIC
HOTPEIIHOCTH B O(h)OPMIICHUH U MIPEICTABICHUN PAOOTHI.

- OLIEHKA «yJOBJIETBOPUTEIHLHONBBICTABIISETCS O0YUAIOLIEMYCSl, €CIIU JOIMYIIEHbI
HE3HAYUTCJIbHBIC MMOI'PCIIHOCTH B COACPIKAHUU, O(l)OpMJIeHI/II/I " IpeaACTaBJICHUU pa6OTBI.

- OLIEHKa «HEYJIOBIIETBOPUTEIHHOY» BBICTABISIETCS 00yYarOIeMycsi, €Cliu MpeCTaBlIeHHas paboTa
HE COOTBETCTBYET TPEOOBAHUSIM.

3AJJAHHUE Nel9
3akajika v ormyck craan. O3HaKOMJIEHHE €O CTPYKTYPaMHU ceporo u 0e/10ro 4yryHa.
PacnosHaBaHue pya kejesa.
O3HakoMI/IeHHE CO CTPYKTYpaMH 0€J10I0 M Ceporo 4yryHa
esb: U3y4UTh MUKPOCTPYKTYPY, CBOMCTBA, CIIOCOOBI MOJIyUYEHUS M TPUMEHEHHNE UyTyHA.
- IO3HAKOMUTBCSI CO CTPYKTYPAMHU CEPOTro U O€I0ro 4yryHa;
- IPOBECTH HCCIEI0BaHKE, COOI0Aas MpaBUia TEXHUKN 0€30acCHOCTH.

OO0opynoBaHne U peaKTUBBI:

Bompocs! 115t moAroTOBKH:

1. Yem oTnmyaetcst Oeliblif 4yryH OT ceporo?

2. Ha xakue kiacchl MOJpPA3AESIOT Cepble YYTyHbl B 3aBHUCHUMOCTH OT (OpMBI I'padUTOBBIX
BKJIFOUEHUI?

3. Kakas merayuinyeckasi OCHOBa MOKET OBbITh B CEpPBIX UyT'yHaX U OT YEro 3TO 3aBUCHUT?

4. Kak nomy4uTs cepblii 9yryH?

5. Kak nosry4uth KOBKHI 4yTryH?

6. Kak noiay4uTh BBICOKOIIPOYHBIHN UyryH?

7. Kak MapkupyroT cepble YyT'yHbI?

Xon paboThI:

1. [To atmacy MUKPOCTPYKTYpP M3YYUTh MUKPOCTPYKTYpPY O€JI0ro M CEephIX YYr'yHOB. 3aIlOJIHUTh

Tabnuny 1.
Tabnuna 1

| Hassanue ‘ Da3zoBbIi ‘ CrpykTypHbIE ‘ Cxema ‘




4yyryHa

COCTaB

COCTABJISIIOIIUE | MUKPOCTPYKTYPBI

2. 3apucoBaTb CXeMy MUKPOCTPYKTYPBI CEPOTrO UyT'yHa.
3. Onpenenuts (a3zoBBIi U CTPYKTYPHBIA COCTAB UyTyHa.
4. BusyajabHO ONPEISIUTh KOJMYECTBO (B MPOIEHTAX ) KaXI0HW CTPYKTYPHOM COCTaBIISIOIICH.

5. Paccuntarh KOIMYECTBO yriepoja B UyryHe. 3aroJHUTh Tadaumy 2.

Haumeno-
BaHUE

YyyryHa

KomnnuectBo
CTPYKTYPHBIX

COCTaBJISAIOIINX, %0

KomanuectBo
CBSI3aHHOI'O

D I1

0
T yraepoja, %

KomanuectBo
yriepoja B
yyryHe, %

3. Onucatp croco0 MOTy4YeHHs YyTryHa, €ro CBOMCTBA, 00JIaCTH MPUMEHCHHS.

CnpaBouHblii MaTepua:
Ornpezenienne cofep>Kanust Yriiepojia B CEphIX uyryHax, %o:
C= Cc306, +C CBSI3.)
/1€ Ceros. — KOJIMUYECTBO YIIIEPOJIa CONEPIKAIIETOCS B CBOOOHOM COCTOSIHMH B BHJIE Tpaduta, %o:

A

CCBo6. = )

)

rae I' — miomanp numda, 3anaras rpadgurom;
p1 — INIOTHOCTB TpaduTa, paBHas 2,3 r/cMS;
p2 — IIIOTHOCTH UYT'yHa, paBHas 7,7 r/cve,

C cess.— KOTMYECTBO CBSI3aHHOTO yriiepoja (B BUJE [IeMeHTUTa),%:

CBA3. —

[Ipunsro, uro Gepput npax

5 o

Copepxanue yrepona, %

R

I1-0,8
100

,JLAC II — nnomanp me(ba, 3aHATasd MCPINTOM.

TUYCCKU HC UMCCT yIJiepoJa.

N

N

\\

\ T n

2

3 4 5
Coaep:KaHHE KPEMHHS, %o

a)

Tabnuua 2



(C+Si), %

8,5

75

6.5 ™

55 N

35 -

45 i I
Q e s
25
0 20 50 80 110
TonmyHa OTIHBKH, MM

6)

Puc. 1. CrpykrypHas quarpamma 4yryHOB:

a) Biusiaue C u Si Ha CTPYKTYypy YyryHa,

0) Bausinue Tommunb omiuBkE U cymmbl (C + Si) Ha CTPYKTYpy 4yryHa;
| — Oenbie YyryHBbI;

Il — mojoBUHYATHIC UYTYHBI,

Il — cepble nepaUTHBIC UYTYHBI,

IV — cepble peppUTHO-TIEPIUTHBIC YYTYHBL;

V — cepbie (heppUTHBIC YYTYHBI.

YciaoBus BbIIOJIHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJIHEHHUS 3ajaH1s:_3a/1aHUE BBIMOIHSIETCS HA 3aHATHE B ayJIUTOPHOE BpeMsI
2. MakcruMaiabHOE BpeMsl BBIITOJIHEHUS 3a/IaHU: 90 MHH.

3. Bbl MOXeTe BOCII0JIb30BaThCsI_y4€OHUKOM, KOHCIEKTOM JIEKIIUN

HIxaJjia oieHKHU 00PA30BATEIbLHBIX JOCTHKEHU I
Kpurepum ouenkmu:
Brinmonnenue npaktuuecku Beelt pabotel (He MmeHee 70%) — MonoKUTeNbHas OIIeHKa

3AJIAHUE Ne20
IHonyyenne, cobupanue u pacro3HaBaHue ra3on. PeneHue s3xcnepuMeHTaIbLHBIX 32/1a4.
IHonyyenne, coOupanue U pacno3HaBaHue ra3oB
Henan:

® [IOJYYHT IKCIIEPUMEHTAILHO HEKOTOPBIC T'a3bl.
OobopynoBanue:
® TpaHyJIbI [IMHKA,
CepHas KHCIIOTa,
XJIOpH]T ITMTHKA ¥ a30THAsI KUCTIOTA;
Cynb(hUT HATPUS U CEpHasi KUCIIOTa;
cynedat menu (I1) u constHast KMCIOTA;
KapOOHAT KaJWs M COJISTHAs KMCIIOTA.

XO/J 3AHATHUSA
|. BeinonHnenue npakTHYecKoi paboThI.



3aoanue Ne 1.
Kakumu crioco6amMu MOXKHO MOJTy4HTb, COOpaTh U pacro3HaTh Boopol, okcun yraepona (1V) u
kuciopon? Hadepture cxemy coOupaHHs Ta30B, BOCIOJIL30BABIIMCH puUCyHKOM 35. Hamumure
YpaBHEHUE PEAKIUH.

a o 8

Puc. 35. Ilpnemi: cobupasns rasos: @ — raa jierie BO3AyXa;
0 — raas TAMeJee BO3AYXA; 6 — I'a3 HEPACTBOPHM B BOJe
3aoanue Ne 2.

Haueiite B mpo6upKy 1—2 M1 KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI M OIIYCTUTE B HEE KYCOUEK
nuHka. O0paruTe BHUMaHUE HAa CKOPOCTh peakuuu. llepeneite comepkumoe B APYTryr0 MPOOUPKY C
5—10 mn Boabl. 3MeHmtack Jin ckopocTh peakiun? CocTaBbTe ypaBHEHHE POUCXOSILIEH peaKkiiy B
MOJIEKYJISIPHOM, HIOHHOM U COKPAILIEHHOM HOHHOM BH/JIE, IOKAKUTE MEPEXO0J] SJEKTPOHOB U OOBACHUTE:
a) 4TO B ATOH peaklMU SABISIETCS OKUCIUTENEM; 0) KaK U MOYEeMYy M3MEHSETCS CKOPOCTh peakluH Ipu
paz0aBiieHUH.

3aoanue Nes.

[TonelicTByiiTe Ha KYCOUKM LIMHKA: a) pa30aBIEHHON CEpPHOM KHUCIOTOMN; 0) KOHLIEHTPUPOBAHHON
CepHOI KUCIO0TOM (cnerka Harpeiite). OCTOPOKHO MOHIOXANTE BBIACISIOMIUNACA U3 BTOPOU MPOOUPKHU
ra3. CocTaBpTe ypaBHEHHUS MPOUCXOMAIIMX PEAKLUUA U YKaKUTE OKUCIUTEIb B IIEPBOM U BO BTOPOM
clIy4ae.

3aoanue Ne4.

Ha pactBop Xxjopujpa MarHusi mocienoBaTelbHO, MOJEHCTBYITE pacTBOpaMH: a) THAPOKCHIA
HaTpus; O) cynbdara Kanus; B) KapOOHaTa HaTpus; I') HUTpaTa LUHKA; 1) opTodocdara Kamus; €)
cynbduna Hatpus. CocTaBbTe YpaBHEHHs peaklui, UAYLIIMX JO0 KOHIA, B MOJIEKYJISIPHOM, HOHHOM U
COKpAILIIEHHOM MOHHOM BUJIE.

3aoanue Nes.

JlaHbl pacTBOpBI: a) KapOOHaTa Kalius M COJSHOW KHCIOTHL, 0) cynbduaa HaTpus U CEpHOH
KHUCJIOTHI; B) XJIOpHMJIAa LIMHKA M A30THOM KHUCIOTHI; T') Cyidb(puUTa HAaTpPUs U CEPHOM KHCIOTHI; 1)
cynbara menu (II) u consgHON kucnorel. CrelTe mMomapHO 3T PacTBOPHI, HEMHOIO HarpeiTe,
OCTOPO’XKHO IOHIOXAaWTE€ W OINpeAeNuTe, B KaKHWX Clydasx peaklUM HAYyT 10 KOHIA U IOYEMY.
CocraBpTe ypaBHEHHUS COOTBETCTBYIOUIMX PEAaKIMM B MOJIEKYISIPHOM, MOHHOM H COKpAIllEHHOM
MOHHOM BUJE.

YcaoBus BHINOJHEHUS 3aIaHNUSA

1. MecTo (BpeMsi) BHIIOTHEHHSI 3a/1aHMsI:_3a]JaHIE BBIIOIHSICTCS Ha 3aHATHE B ayIMTOPHOE BpeMs
2. MakcumanbHOE BpeMsl BBITTOJTHECHHUS 3 IaHUS: 90 MUH.

3. BBl MOKeTe BOCIIOIL30BaThCI YUEOHUKOM, KOHCIIEKTOM JIEKIIUHA

Ilxaja oneHKH 00pa30BaTeJbHBIX JOCTHKCHUH:

Kpurtepun ouenku:

[IpakTuyeckue paboThl (B TOM yuciie paboTa Ha KOMITBIOTEPE)

BeinosHeHNE TpakTUUECKH Beeit paboThl (He MeHee 70%) — moyIoKUTeIbHAS OIICHKA




3AJJAHUE) Ne21
TEKCT 3ATAHMA:
3adanue 1 AxTuBHBIE (111€J0YHBIE) METAIUIBI IIPY B3aUMOJEHCTBUM € BOAON 00pa3ymoT :
O kucaoTs
O okcuasl 1 BOAOPO
Orunpokcuabl ¥ BOIOPOLT
O conu u Bogoposa

3adanue 2 BeiTecHeHNE METAIIJIa IPOUCXOIUT B PEAKIIHH ...
Zn+ FeS0,=

ONi + FeSO, =

OAq+ CuS0, =

OHg + CuS0,4 =

3aoanue 3

XunmH4ecKas peakitHsa ZnCl, + ... = Zn + ... ocyIlecTBIIAeTCA IIPH
HCIIOJIL30BaHHH MeTalla

Oanromunuit

O cunert

O xene3o

O mens

3adanue 4 Merannnyeckue cBONCTBA HauOo0JIee BBIPAXKEHBI Y
OLi

O Be

OB

Oc

3adanue 5 HeocyuiectBuMa peakiysi B BOJIHOM PacTBOpE
O CuS04+ Fe =

O Zn + Cu(NO3); =

O Cu+ Pbmgg)g =

0 Zn + Cu(NO3); =

3aodanue 6 Ilponiecc pa3pylieHuss METaUIOB O] BO3/ICHCTBUEM OKPYKAIOIIEH Cpe/ibl HA3hIBACTCA .....
DranoH(bl) 0OTBETA: KOPpO3UeEH, Kop*o3us

3aoanue 7 C Bo0ii Ipu KOMHATHOHM TEMIIEpaType pearupyrT o0a MeTaiia, yKkasaHHbIe B TIape :
O Gapwuit u Meapb

O anromuHMii ¥ pTYTH

Onutnit 1 kaneumit

O cepebpo u HaTpwmii

3aoanue 8 OU3NKO-XMMHUECKHUE CMECH METAJUIOB, a TaK )K€ METAJJIOB U HEMETAIIJIOB HAa3bIBAIOTCA ....
DtanoH(bl) OTBETA: CTUIABAMH, CTUIABBI

3aoanue 9 B nepBoii rpy1miie TIaBHOU MOATPyIIe nepuoandeckoit cucremsl [[.1. MenneneeBa
HaXOZATCH ... ...

OtanoH(bl) OTBETA: IMIETOYHBIC METAIIIBI

3aoanue 10 Otrmetbte hopMyly KapOua Kalblus



|:|C HCIQ
0CaCO;
CaCs
OCa(OH);

3aoanue 11 OtmersTe HOPMYITYy MapraHIIEBON PY/IbI - MUPOJTFO3UT

O MnO,
0O EMnO4
O HgI‘\-’IllOg
O MnCL

3aoanue 12 AnoTporHBIMU MOAU(PUKAIMAMU SBIISIOTCS
Oxwucnopon u a3on

O cepa u cenen

Oanmas u rpadut

O a3ot 1 pocdop

3aoanue 13 Anva3s u rpadut - 370 :

O pasnuyHble XUMHYECKHUE JIEMEHTBI

O onHO M TOXXE BEIIECTBO

OamnorponHbie BUIOM3MEHEHHS OJHOTO XUMHUYCSCKOTO 3JIEMEHTA
O pa3Hbie arperaTHbie COCTOSHUS OJHOTO BEIIECTBA

3aoanue 14 Xapaxrep cpelibl BOJHOTO paCTBOpa aMMHUAKA :
O cnaGokucblii

O cunpHOKHCTBIN

O weliTpanbHblii

Owenounoii

3aoanue 15 Kpacublii u 6enbliit pocdop - 310 :
O uzoTomb

O romonoru

OamnorpornHbie MOIU(pHUKAITTH

O xumugeckue 3IeMeHThI

3aodanue 16 OT™METbTE XUMHUUECKHUH 3IEMEHT, KOTOPBIN HE 00pa3yeT aJuIOTPOIHBIX MOIU(UKALINY :
O xucnopon
O yrnepon
O docdop
Oazot

Yci0Bus BLINOJTHEHHS 3aJaHHUS

1. MecTo (BpeMs1) BBINOTHEHMS 3a/1aHNs1:_3a]JaHUE BBIIOJHSAETCS Ha 3aHATHE B ay/IUTOPHOE BpeMs
2. MakcuManabHO€E BpeMsl BBITIOJHEHHUS 3aJaHUS: 30 MUH.

3. Bl MokeTe Bocoab3oBathes Tabuuueii J1.M.MengeneeBa, KOHCIIEKTOM

Illkajia oneHKkH 00pa30BaTEeNbHBIX JIOCTHKCHHUIL:
Kpurepun onenkn:

«5» - 100 — 90% npaBUIIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% mpaBUIBHBIX OTBETOB

«2» - 69% u MeHee NpaBUIIbHBIX OTBETOB




Pa3nea 2. Oprannveckast XuMHUs

2.1. OcHOBHbBIE MOHATHS OPraHUYECKOH XUMUM U TEOPHUS CTPOEHUS OPTraHNYeCKUX COeNHEeHUl
3AJIAHUE) Ne22

TEKCT 3AJTAHUS:

Cocmasnenue koncnekma (paboma ¢ y4eOHUKOM):

Teopusi ctpoenust oprannyeckux coequHennii A.M. BytiiepoBa. OCHOBHBIE [10JIOKEHUSI TEOPUU
XUMHYECKoro crpoenus. 3omepus u nzomepsl. Xumuueckue GopMysibl 1 MOAETH MOJIEKYII B
OPraHU4YeCKON XUMHH.

YciaoBus BbINOJIHEHUS 3a1aHUSA

1. Mecto (BpeMs1) BHIIIOJTHEHUS 3a1aHNs :_3a/1aHUE BHIMOIHSETCS BO BHEAYAUTOPHOE BpeMs
2. MakcuMasabHOE BpeMsI BBIIIOJIHEHUS 3a/1aHUS: 90 MUH.

3. Bbl MOXeTe BOCII0JIb30BaThCsI_y4€OHUKOM, I1100adbHON CEThIO

IlIxaja oeHKH 00pa30BaTeJIbHbIX JOCTHKEHHI:
Kpurepuu :

- ymMeH#e chopMyIrpoBaTh 1elib paboThI;

- YMEHHUE 1oA00paTh HAYYHYIO JIUTEPATYPY O TEME;
- IOJTHOTA U JIOTUYHOCTh PACKPBITUS TEMBI;

- CAMOCTOSITEILHOCTD MBIIIIEHHS

- CTHUJIMCTUYECKAS TPAMOTHOCTD H3JIOKEHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- MPaBWJILHOCTH 0OPMIICHHUS PaOOTHI.

Kpurepum ouenkmu:

- OILICHKA «OTJIMYHO» BBICTABIACTCA 06yan01ueMyc;1, €CJIM BBIITOJIHEHBI BCC
BBIIIICTIEPEYUCIICHHBIE TPEOOBaHUS K U3JI0KEHUI0, 0)OPMIICHHUIO, U TPECTABICHUIOKOHCIIEKTA.

- OICHKA «XOpPOII0» BBICTABIIACTCA 06yan0meMyc;1, €CJIn JONMYIICHbI HE3HAYUTCIIbHBIC
MOTPENIHOCTH B 0(OPMIICHUH U TIPECTABICHUN PAOOTHI.

- OLIEHKa «yJIOBJIETBOPUTEIHLHO»BBICTABIISAETCS O0YUaIOLIEMYCSl, €CIIN JOIMYIIEHbI
HE3HAYUTENbHbIEC MMOTPEIIHOCTH B COACPKaHUH, OPOPMIICHUHU U TPEICTABICHUU PaOOTHI.

- OLIEHKa «HEYJIOBJIETBOPUTEIHHO) BBICTABIISETCS 00yUaroieMycs, €clii IpecTaBlIeHHas padoTa
HE COOTBETCTBYET TPEOOBAHUSIM.

3AJTAHHUE Ne23
H3rorosiieHne Moje1eil MoOJIeKyJ1 OPraHH4ecKuX BellecTB.

Hean ypoka:
3aKpenuTh TEOPETUUECKUI MaTepHall.
nproOpecTH HaBBIKM HAMMCAHUS CTPYKTYPHBIX (POPMYI H30MEPOB OpPTraHUUECKUX BEIIECTB.
HAY4YUTHCS COOMPATh LIAPOCTEPHKHEBBIE MOIETN MOJIEKYJl OPraHUYECKUX BEIIECTB;
3aKpenuTh 3HaHUS Ha COCTABIICHHE CTPYKTYPHBIX (hOPMYIT H30MEPOB M TOMOJIOTOB;
MIO3HAKOMUTHCS C HA3BAaHUSAMHU OPTaHUYECKUX BEUIECTB MO0 CHCTEMATHYECKOU
(MexnyHapoaHo#) HomeHknatype MIOITAK.

® [IOCTPOUTH LIAPOCTEPHKHEBBIE U MACIITAOHBIE MOJIEIIN MOJIEKYJ MEPBBIX TOMOJIOTOB

NpeJeNTbHBIX YIIIEBOAOPOAOB M HX TJIOT€HOIIPONU3BO/IHBIX.

IIpubGopsI U peakTUBBI:
® JIepeBSIHHBIE CTEPKHH,
e MaTepHa JIsl JICTIKH (TUIACTUIINH),
e Halop MIAPOCTEP>KHEBBIX MOEIEH.



O0mme ykazanus.

J1Jis MOCTPOCHUST MOJIENIeH MCIIOIB3YIUTE Tl TOTOBBIX HA0OPOB HMJIH TUIACTHIIUH C MAJIOYKAMHU.
[Ilapuiky, WMUTHPYIOIIME aTOMBI YIJIEpOJia, TOTOBSAT OOBIYHO W3 IUIACTHIIMHA TEMHOH OKpPacKH,
HIAPUKHA, UMUATUPYIOIINE aTOMBI BOJOPOA, - M3 CBETJIONW OKPACKH, aTOMBI XJIOpAa — M3 3€JICHOTO WU
cuHero 1Beta. i1 COeTMHEHUS IIIAPUKOB UCIIOJIb3YIOT MAJ0UYKH.

Xo0 3anamus:
3aoanue 1.
[To ¢dopMmyiie OpraHUYEeCKOro COCAMHEHMS HAIMIIUTE MPOCTPAHCTBEHHYIO CTPYKTYPY HOHAHa,
IIEKaHa.
3aoanue 2.
Hanummre crpykrypHble (OpMYIJIBI BCeX BO3MOXKHBIX M30MEPOB BEIECTB (IMIEHTaHA, IeKcaHa,
srana, CsHip, muxmopmerana CHCl2), B COOTBETCTBMM ¢ HHUMH CCJalTe MIAPOBHIHBIC MOJCIU
MU30MEpOB Ha MpuMepe OyraHa U u300yTaHa
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Yci10BUA BLINOJHEHHS 3a1aHUS

1. Mecto (BpeMmsi) BBITIOTHEHUS 3a/IaHMsI . 3aJaHUE BBIMOIHSIETCS HA 3aHATHE B ayJIUTOPHOE BpEeMsI
2. MakcuMaabHOE BpeMs BBITIOJHCHUS 3aJaHUS: 90 MMH.

3. Bel MOXeTe BOCIOIb30BATHCS YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH

IllkaJja oueHKH 00pa30BaTeIbHbIX 10CTHKEHUIA:

Kpurepun onenkn:

[IpakTuyeckue padboThl (B TOM 4Kciie paboTa Ha KOMIIBIOTEPE)

Brimonnenue npaktuuecku Beell paboThl (He MeHee 70%) — MoJIoKUTeNbHas OLEHKa

3AJIAHUE Ne24
TEKCT 3AJJAHUS:
3aoanue 1
lomamorom CH; — C—CH; aLleToHa SRIAETCA CIEIYIOIIee BEILECTRO !
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0 H
3aoanue 2 I'omoiioraMu dTa”Hajis ABJISIOTCA :
H-C=0
|
0 OH

CH; —C —CH;

|
- o)
CH;-CH; - C =0

3adanue 3 VIzomepamu sIBISIOTCS :
CH;-C-CH; -CH; - CH: u CH;— CH; — C—-CH; -CH;
| |
7 O O
CH; - C—-CH; H CH;: -C-CH, — CH;
| |
0 O O
CH:-C=0 u CH;—CH;—C=0
| |
0 H H
CH;:-C-CH:; u CH;—-C=0

0 O H

3aoanue 4
T'omonoramu ABJISIFOTCSA :

CHs— NO, u CH;— NH;

OC:H: wu CsHip
0 CGHs u CsHjg
0CGHs u CH;



Yci10BHS BLINMOJTHEHHS 321aHUS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/IaHNsI . 3aJaHUE BBIMIOJHSICTCS HA 3aHATHE B ayIUTOPHOE BpEeMs
2. MakcuMasabHOE BpEMsI BBIIIOJIHEHUS 3a/1aHUS: 15 MUH.

3. Bel MokeTe Bocmoas30BaThes Taoaunei .M. MeHaeneesa, KOHCIEKTOM

IllkaJja oueHKH 00pa30BaTENbHBIX JIOCTU/KCHUI:
TecTbl

Kpurepum ouenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee TpaBUIIbHBIX OTBETOB

Yr.ﬂeBonopom,I H UX NPUPOAHBLIC HCTOYHHUKHU
3AJAHHUE Ne 25

TEKCT 3AJTAHUSA:

Cocmasnenue 102uk0-0Uu0aKmuyecKux cmpykmyp no meme

IIpupoaHble HCTOYHUKH YIJI€BOA0POA0B. [IpupoaHbIii Ta3: cocTaB, MPUMEHEHHE B KAUECTBE
toruBa. Hedte. CocraB u nepepabotka nedtu. [leperonka nedru. Hedrenpoaykrsi.

Cocmasnenue koncnekma (paboma ¢ y4eOHUKoM):
Apenbl. benzosn. XuMuueckue cBoiicTBa O€H30J1a: TOPEHUE, PEaKIIUK 3aMEIIeHHS (TaJoreHUpOBaHUE,
HuTpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

Ycj10BUS BBLINOJHEHUS 321aHUS

1. MCCTO (BpCMﬂ) BBIIIOJITHCHU S 3aJlaHU . 3aJJaHUEC BEINOJHACTCSI BO BHCAYIUTOPHOEC BPEMSL
2. MakcuMajbHOE BPeMsl BBIITOJIHCHHUS 3aIaHuU: 90 MMH.

3. Bul MOKeTe BOCIOIb30BaThC YYEOHUKOM, TJI00aIbHON CETHIO

IIIkaJ1a OLIEHKH 00pa30BaTeJbHbIX JOCTHKEHMI:
Kpurepuu :

- yMeHue chopmMyIupoBaTh 11eIb padOThI;

- YMEHHeE MM0A00paTh HAYYHYIO TUTEPATYPY M0 TEME;
- YMEHUE BBIJICIIUTh TIIaBHOE;

- CAMOCTOSITEILHOCTD MBIIIJICHHST

- MPaBWJILHOCTH 0(OpMIIEHUS PAOOTHI.

Kpurepun ouenkmu:

- OLIEHKA «OTIMYHO» BBICTABIAETCS 00YUaIOIIEMYCsl, €CIIU BBIIIOJIHEHBI BCE
BBIILIETIEPEUNCIICHHbIE TPEOOBAHNUS K U3JI0KEHUI0, OPOPMIIEHHIO, U MTPEICTABICHHIO JIOTUKO-
JUJAKTUYECKUX CTPYKTYP.

- OLIEHKA «XOPOILI0)» BBICTABIISIETCS 00Y4AIOLIEMYCs, €CIIH JOMYLIECHbl HE3HAUUTEIbHbIE
HOTPEIIHOCTH B 0(POPMIICHUH U MTPEICTABICHUH PAOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIBHO»BBICTABIISIETCS 00yUaIOIIEMYCsl, €CIIU IOITYIIEHBI
HE3HAUUTENIbHbIE MIOIPEIIHOCTU B COIEPIKaHUM, O(POPMIICHUHU U NPEICTaBICHUH paboThI.

- OLIEHKA «HEYJOBJIETBOPUTEIIBHOY BBICTABIIAETCS 00Y4aOLIEMYCsl, €CJIN IPeCTaBIeHHas paboTa
HE COOTBETCTBYET TPEOOBAHUSM.

3AJJAHUE Ne 26



O3HakoMmiIeHHe ¢ KoJJIeKIuei 00pa3ioB He)TH U POAYKTOB ee nmepepadorku. O3HaKoMIIeHHE ¢
KOJUIEKIIHell Kay4YyKOB 1 00pa3naMu U3/1eJInid U3 pe3HHbI.
Hean:
® U3Y4YUTh PU3NYECKUE CBOWCTBA HEPTH, IPOJTYKTOB €€ MepepadbOTKHU.
OobopynoBanue:
e [IpubGopsl U peakTUBbI: IITATUBLI, IPOOUPKHU
e PactBopsl BemectB: OpomHas Boga, KMnOs, HCI, dpakuuu Hedtw.

Onvim Nel
[TomecTHTe B IPpOOMPKY HECKOIBKO KYCOUYKOB C KaydyKa M 3aKpOiTe ee MPOOKOH ¢ Ta300TBOIHOM
TpyOkoi. IlpoOupky ¢ kaydyykoM Harpeire, W MNPOAYKTbl Pa3JIOKEHHUs cOOepUTe B HPOOUPKY-
nprueMHUK. [10J0BUHY MOydYeHHBIX >KUAKUX MPOAYKTOB BJIEHUTE B MPOOHPKY ¢ 1—2 Ma OpoMHOIA
BOJibl. OcTaBlIMecs XKUIKHE POTYKThI BIIEHTE B APYTy0 IPOOUPKY € paCTBOPOM IIEpMaHraHaTa Kajius,
CJIETKa IMOJKUCICHHBIM CEPHOU KUCIIOTOM.
Onvim No2

B nBe npoGupku Hanelte no 2—3 mu1 6eH3uHa. B 0iHYy M3 MpOOUPOK OMYCTH KYyCOUEK PE3UHBI, a
B JIPYI'yl0 — TaKOH K€ KyCOYEK HEBYJIKAaHHU3MPOBAHHOIO Kaydyka. 3akpoilTe mpoOUpKH KOPKOBBIMU
IpoOKaMU U OCTaBbTE /10 CIEAYIOLIEro 3aHATUA. Uepe3 HeCKOJIbKO AHEH MOXKHO OyJeT yOeaIuThCs, YTo
Kay4yK B O€H3MHE YaCTU4YHO pacTBOPSETCS, a pe3UHA TOJbKO HabyXaer.

3aoanue Nel. Kak noka3aTb, YTO B MPOJYKTaX TEPMHUUECKOIO PA3IOKEHHs KayuyyK COJEpKaTCs
Hernpe/ieabHbIe YTIEBOAOPOIbI?

3aoanue Ne2. Bam npemmaraiorcss  o0pasibl  pe3UHBl M3 CIEAYIOLIEro  MEepevHs:

OeH30MacI0CTOMKAas, TEIJIOCTOWKAsi, MOPO30CTOMKAas, TEIUIOXUMHYECKH — cTouKkas. Ilomb3ysch
tabnuieit Nel, onpenenure, kKakas IMEHHO PE€3MHA BaM BbIJIaHA.

3aoanue Ne4. Bam nipemiaratorcs o0pasiisl ¢ppakiuii neperonku Hedtu. [lonp3ysics Tabnuieit No
3, ompeaenuTe rae, YTO HaXOAUTCS.

Tabauna 3. @®pakuuyn neperoHKu HepTH

HaszBanue ¢paxiuu T 1 °C YrnepoaHsli IIpuMeHeHue
COCTaB
benzun 40-200 Cs—Cu MoTopHOE TOIIIUBO
Jlurpoun 150-250 | Cg—Cuas ["oprodee 11 TPAaKTOPOB
Kepocun 180 -300 C12—Cis I'oprodee 1 caMoJIETOB,
pakeT
["azoitnnb /consspoBoe| 300 - 460 | Ci6—Cis Cma3ounble Maca, JN3EIbHOE
macio/ TOIJIMBO
Masyt 360- 500 Co6—Cass N3 Ma3yra mody4aroT — TsDKeEIble
CMa304HbIE MAacia, Ba3elHH, napapuH
I'yapon AcdanbT /10pokHOE TOKpHITHE/

YciaoBus BbINOJIHECHUSA 3a1aHUS
1. MecTo (BpeMs1) BBIIOTHEHMS 3a/1aHNs:_3a]JaHIE BBIIOJIHSAETCS Ha 3aHATHE B ay/IUTOPHOE BpeMs




2. MakcuMaabHOE BpeMsl BBITIOJHEHUS 3aJaHUS: 90 MUH.
3. BeI MOKeTe BOCIOIB30BaThCI YUYSOHUKOM, KOHCIIEKTOM JIEKIIAI

IIIkaj1a oIeHKH 00Pa30BaTEeIbHLIX JOCTHKCHUN:
Kpurepum ouenku:
Brimonnenue npakTruuecku Becel paboTsl (He MeHee 70%) — MOI0KUTENIbHAS OLEHKA

3AJJAHUE Ne27
TEKCT 3AJIAHUSA:
3aoanue 1 Bemectso, hopmyna kotoporo Cg Hg , oTHOcHTCA K Kiacey ?
Oapenos
O anxanos
0 ankunoB
O anxenos

3adanue 2

BemrectBa ¢ o01meii popmymoii C,H,, oTHOcATCA K Kaaccy:
[ ankuHOB

Oankenos

[0 ankanos

O apenon

3aoanue 3 11 - cBA3b MEXy aTOMaMH YTJIEpOJia HMEETCS B MOJICKYJIE :
Onpornena

O nuknodyrana

[ sranomna

O Oyrana

3aoanue 4 ]I anxkeHoB HanboJIee XapaKTEPHbI PEAKIINH :
Onpucoenuuenus

O samemenus

0 o6mena

O nerunporaruu

3aoanue 5 byragueH oTHOCHTCS K KJacCy BEIIECTB, 001as popmyiia KOTOporo :

O CnHE n

O CnHEn -3
O CnHEn +2
O CnHEn -

3adanue 6 YTiaeBOA0PO/IbI, COACPIKAIME B MOJICKYJIE OHY TBOMHYIO CBSI3b HAa3bIBAIOTCA ...
DranoH(bl) OTBETA: AIKEHAMH

3aoanue 7 YCTaHOBUTE COOTBETCTBUE

9TEH, dTUJICH CHz=CHa

IPOTIEH, TIPOTIUJIEH O~ CH= O



1 - Oyren CH;=CH- CH;~ CH
2 - 6yTeH CH;- CH=CH- CHs
1 - nedren CH: - CH; - CH:— CH = CHj

3adanue 8 YrieBol0OpO/Ibl, COACPIKAIIUE B MOJIEKYJIE OJIHY TPOUHYIO CBSI3b HA3bIBAIOTCS ...
OtanoH(bl) OTBETA: AIKUHAMU

3aoanue 9 CtpyKTypHasi ©30MEpHs AIKEHOB 00YCIIOBIICHA CTPOCHUEM YTIIEPOJIHOTO CKEJIeTa U
MIOJIOKCHUEM ... CBSI3U
OtanoH(bl) OTBETA: TBOMHOM

3adanue 10 AnkeHbl MOXKHO MOJYYUTh B PE3YyJIbTATE:
O neruapoTanuu CiupTOB

O ranorenupoBaHueM aJkaHOB

O peakuueit srepudukarmu

OnerunprpoBanus alkaHOB

3aoanue 11 B pe3ynbTaTe NpUCOSAMHEHHS BOJBI K ajlKaHaM 00pa3yroTes ...
OranoH(bl) OTBETA: CIUPTHI

3aodanue 12 J1511 aNKUHOB XapaKTEPHbl PEaKLUH :
O rupponusza

Onpucoenunenus

O stepuduxanmu

O neruaporanuu

3aoanue 13 AuetuneH HE MOXKET pearupoBarth C :
Omeranom

O sonoit

O xucnopomom

O Bogopoaom

3aoanue 14

Bemectea ¢ obimeii dpopmynoii C,Hay +9 oTHOcCHATCH K KHacey:
Oankanos

O ankunoB

O ankxenos

O apenos

3aoanue 15 XapakTepHbIM THIIOM XUMHUYECKOI PEAKIIUH ISl aJIKAHOB SIBJISICTCS :
Oszamemenus

O neruaporanus

O npucoenuueHust

O runpupoBanus

3adanue 16 Peakuus ropeHus ajJKkaHOB 3TO :

OCHa+ Hy—  GHg
OCs Hz+ 50, —» 3CO0O; + 4H,0



OCs:Hz+ Bry —» C3Hg Br
OCs Hia+ HNO; —= C; Hjzs NO; + H,O

3aodanue 17 AnkaHbl HE MOT'YT BCTYIIaTh B PEAKLUH :
M npucoenunenus

O 3amerienust

O aurpoBanus

O ranorennpoBanus

Ycj10BUA BLINOJHEHUS 321aHUSA

1. MecTo (BpeMsl) BBIMOTHCHHMS 3a/IaHUsI:_3aIaHUE BBIIOJHACTCS HA 3aHATHE B ayJIMTOPHOE BpEMs
2. MakcuMabHOE BPeMsl BBIITOJTHCHHUS 3aIaHU: 40 MMH.

3. Br1 moxkere Bocmonb3oBaThest Tabmunei J1.M.MeHnneneeBa, KOHCIIEKTOM

IllkaJja oneHKH 00pa3oBaTeIbHbIX TOCTHKEHUIA:
Kpurepum ouenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee nTpaBUIIbHBIX OTBETOB

Kucaopoaconep:kamue oprannyeckune coeIHHeHUs
3AJIAHUE Ne 28

TEKCT 3ATAHUA:
Cocmasnenue koncnekma (paboma ¢ y4eOHUKOM):

YriaeBoabl. VYTJeBOIbI, UX KiIacCHPUKAIUSA: MOHOcaxapuabl (TJIIOKO3a, (PYyKTO3a),
Jaycaxapuibl (caxapo3a) M mojucaxapuibl (KpaxMai U IeJUTH0II03a).

['mroK03a — BEMIECTBO € JIBOMCTBEHHOW (DYHKIIMEH — ambJAeruI0CIUPT. XUMHUUECKHE CBOWCTBA
TJIFOKO3bI: OKHCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COPOWT, CIHPTOBOE OpOKEHUE.
[IprMeHeHne IrTr0KO3bI HA OCHOBE CBOMCTB.
3HaueHue YIIIeBOJAOB B KUBOU MPUPOJE U KU3HU uenoBeka. [[oHATHE 0 peaKIusaX MOIUKOHACHCAIUN U
THIPOJIN3a Ha TIPUMEPE B3aUMOIIPEBPAICHUH: TIIIOKO3a —> IMOJIHCAXaPH/I.

Yc10BuS BbINOJIHEHUS 32IaHUS

1. Mecto (BpeMs1) BHIIOJTHEHHUS 3a1aHNs :_3a/1aHUE BHIMOIHIETCS BO BHEAYAUTOPHOE BpeMs
2. MakcruMaiabHO€ BpeMsl BBITTOJIHEHUS 3a/IaHUs: 90 MUH.

3. Bbl MOXeTe BOCIIOJIb30BaThCs_y4€OHUKOM, I1100aIbHOMN CEeThIO

IlIkaj1a oeHKH 00pa30BaTeJIbHbIX JOCTHKEHHI
Kpurepuu :

- yMeH#e chopMyIHpoBaTh 11eNb PabOTHI;

- YMEHHE ToA00paTh HAYYHYIO JIUTEPATYPY O TEME;
- IOJIHOTA U JIOTUYHOCTh PACKPBITUS TEMBI,

- CAMOCTOSITETbHOCTD MBITIIJICHHUS,

- CTWJIMCTUYECKAs: TPAMOTHOCTD U3JI0KECHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- IPaBWJIBHOCTH O(popMIIEHUS PAOOTHI.

Kpurepun onenkn:



- OLICHKA «OTIMYHOY» BBICTABISETCS 00YUJaIOIIEMYCsl, €CIIH BBIITOJITHEHBI BCE
BBILIIETIEPEUUCIICHHBIE TPEOOBaHUS K U3JI0KEHUIO, O(DOPMIICHHIO, U TIPEICTABICHUIO KOHCIIEKTA.

- OLICHKA «XOPOILIO» BHICTABIIACTCS 00YJAIOMIEMYCsl, €CIIN TOMYIICHbl He3HAYNTEIbHBIC
HOTPEIIHOCTH B 0O(pOPMIICHUH U MTPEICTABICHUH PAOOTHI.

- OLICHKA «YJIOBJICTBOPUTEIHHOMBBICTABIISIETCS] 00YUAIOIIEMYCsI, €CIIH JOMYIICHBI
HE3HAYNTENIbHBIC TIOTPEIIHOCTH B COACPKaHUH, OPOPMIICHUH U TPEICTaBICHUHN pabOTHI.

- OLICHKA «HEYIOBJIETBOPUTEIHFHOY» BBICTABISCTCS 00YYAIOMIEMYCs, €CIIU MPECTaBIeHHAs paboTa
HE COOTBETCTBYET TPEOOBAHUSM.

3AJJAHUE) Ne 29
Kuciopoacoaep:kaiue opraHu4eckne coeJuHeHN .

Iean padoThi:

® U3Y4YUTh CBOWCTBA IUIMIIEPUHA YKCYCHOM KHCIJIOTHI, )KHJKOTO >KHpPA, TJIIOKO3bI, CaXxapo3bl U
Kpaxmaiia.

IIpubopsbl U peakTHUBBI:

® I[ITaTHBBI, IPOOUPKU, TPOOUPKOEPKATEINb, CHUPTOBKH.

e PacTBOpbl BEWICCTB: TJIMIEPUH, THIAPOKCHI HaTpusi, pactBop cynbdara memau (I,
MOJICOJIHEYHOE MAaciio, TBEPJbI KUBOTHBIN >KUpP, OpOMHas BOJa, TIIOKO3a, KpaxMaabHBIN
KJIencTep.

Xoxa padoTbI:

1. Pacmeopenue znuuyepuna 6 60oe u g3aumooeiicmeue c 2uopokcuoom meou (1)

1. Haneiite B mpobupky 1 cm® rimmepuna, 106aBbTe CTONBKO K€ BOIABI U BCTPSXHUTE. 3aTeM
nobaBbTe B 2-3 pasza Oonbime Boawl. [lepemermnaiite comepkumoe mpoOupku. CrenaidTe BBIBOI O
pPacTBOPUMOCTH TTUIEPUHA B BOJIE.

B npobupky Haneiite 1-2 cM® pacTBopa T'MAPOKCHIA HATPHS U J00aBbTE HECKOJBKO Karleib
pactBopa cynbshara meau (I1). Hanumure MonekynsipHOe U KpaTKO€ HOHHO-MOJIEKYJISIPHOE ypaBHEHUS
ATOM peaKIuu.

2. K o0pa3oBaBimieMycst ocaaky J00aBbT€ HEMHOTO TIHWIEPUHA M TepeMelIaiTe CcMech
CTEKJITHHOW Nasioukoil. OTMEThTe, KaKie N3MEHEHUS IPOM30IILIH.

Coenaiime coomeemcmeayouuil 8b1600.

2.Ceoiicmea chyCHOIZ Kucjsiiombul, 06114”8 CO CBOIICMBaAMU MUHEPATBHBLX KUCIOmM

Pa3z6aBbTe yKCYCHYIO KMCIIOTY HAIlOJIOBHHY BOJIOW W paslieliTe B yeTbipe mpobupku. B mepByro
npoOupKy BHecuTe 1-2 KaIiu pacTBopa jJakMyca (OTMEThTE I[BET MHIMKATOpa), 3aTeM HEUTpan3ynTe
KHCJIOTY pacTBOPOM Ineno4u. Bo Bropyro npobupky 100aBbTe HEMHOI'O OPOIIKA MAarHus, B TPEThIO —
okcuaa meau (I1), a B yerBepTyro — kapOoHaTa HaTpHsL.

Cocmaebme nonmvie U Kpamkue UOHHO-MONEKYIAPHbIE YPAGHEHUs NPOBEOEHHLIX PeaKyull.
Coenaiime 6v1600.

3. /Jokazamenbcmea HenpeoenbHO20 XAPAKMEPA HCUOKO20 Heupa

B oany mpoGupky Haneiite 1-2 cM® mojcomHeyHOro Macia, BO BTOPYIO MOMECTHTE KyCOUEK
TBEP/IOT0 >KMBOTHOTO KMpa W Harpeire ee 0 pacruiaBieHus kupa. K comepkuMomy KakaoW mpo-
Oupku 100aBbT€ HEMHOIO OpPOMHOM BOJBI M BCTpSAXHUTE cMecH.  OTMeThTe, B KaKOW M3 MPOOHPOK
OpomHas Boja obecuBeTmiiack. O 4eM 3T0 CBUAETEIbCTBYET?

Cocmasvme ypasnenue peaxyuu.

4. Bzaumooeiicmeue 2nioKko3nt u caxaposwl ¢ 2uopoxcudom meou (11)

1. HaneiiTe B Ipo6upKy 2 cM® pacTBOpa THAPOKCHIA HATPUS M IPHOABETE He Golee Tpex Karemb
pactBopa cymbdarta memu (I). K cexenpuroronenHomy ruapokcuny memu (1) mo6asere 1 cm®



pacTtBopa rioko3sl. Berpsixaute cMech. Uto Bel Habmomaere? Uto qokasbiBaeT AaHHBIN onbIT? Kakue
COEIMHEHUS BCTYMAIOT B aHAJIOTUYHYIO PEAKIUI0?

2. Harpeiite comepxxumoe mpoOupku. Kakme wu3meHeHus Bbl HaOmomaere? O uYeM OHH
cBuerenscTBYOT? Kakue BewiecTtBa npu HarpeBaHuu c¢ ruapokcugoMm menu () Begyr cebs
aQHAJIOTMYHBIM 00pazom?

Cocmasvme ypasnenue peaxyuu 2nioko3vl ¢ euopokcuoom meou (1) npu nacpesanuu. Coenaiime
861800 O CIPOEHUU 2TIIOKO3bI.

5. Kauecmeennas peakyusa na Kpaxmai

1. K 0,5-1 cm® xpaxmanpHOTO KieiicTepa B mpoOupKe H00aBbTe KAILTIO CIIHPTOBOTO PAcTBOPA
rona. Uro Bl HaOronaere?

2. Harpeiite [IOJIy4YE€HHYIO CMECh KpaxMaJIbHOT O KJIercrepa c
ronom. Kakue nzmenenus npoucxoasar? BoccranaBiuBaercs M MPEXKHSSI OKpacKa Mpy OXJIaKICHUU?

Obvsicnume Hab00aemoe sigleHue.

3. Hanecute HecKOJbKO Kamellb CIUPTOBOIO pacTBOpa ioja Ha Kycouek xyieba M Ha cpes
KI1yOHs KapTodens. Uto Bel Habmogaere?

YciaoBus BbIIIOJIHEHUS 3a1aHUS

1. Mecto (BpeMs1) BBIIOJIHEHHUS 3aaHNs :_3a/1aHUE BHINOIHSIETCS HA 3aHATHE B ayJIUTOPHOE BpEeMsI
2. MakcruMaiabHOE BpeMsl BBIITOJIHEHUS 3a/IaHU: 90 MHH.

3. Bbl MOXeTe BOCII0JIb30BaThCsI_y4€OHUKOM, KOHCIEKTOM JIEKIIUH

HIxaJjia oeHKHU 00PA30BATEeIbLHbBIX JOCTHKEHU ¢
Kputepun ounenku:
BrinonHeHue npakTudecku Beei padoThl (He MeHee 70%) — MOoJIoKUTeIbHAs OlleHKA

3AJAAHMUME (mecmosvie 3a0anus) Ne30
TEKCT 3AJTAHUWS:
3aodanue 1 1lpu BOCCTaHOBIIEHUH AJIbJIETHIOB O0PA3yIOTCA .... CIUPTHI
OtanoH(bl) OTBETA: IEPBUYHBIE

3aoanue 2 Tlpy BOCCTaHOBIIEHUH KETOHOB 00pa3yloTCs ... CIUPTHI
OT1anoH(bl) OTBETA: BTOPUYHBIE

3adanue 3 O6mas Gopmyna aabIETUIOB :

R-0-R,
|
0
O
R-0-R
R-C=0
|
5 H
OR - C OOH

3aoanue 4 O6mas popmyna KETOHOB :
Ok - COOH



R-—0-R;
|
0 O
R-C=0
|
O H
DR—D—R
3aoanue 5

OYHKITHOHATLHYHO IpyIary — C = O coJep:KaT MOJIEKYIIBI
|

H

O cnimpToB
Oanbaerunos

O crnoxHbIX 3¢UpoB

O kapOOHOBBIX KHUCIIOT

3aoanue 6 Peakums cepeOpsHOTO 3epKalia HE XapaKTepHa JIJIs :
O ykcycHoro anbaeruna

O popmanbaeruga

Odpykrosst

O raroko3sr

3aoanue 7

OyHKIpIoHATBHYI ITpyIIry — C — coJep:KaT MOTEKYIBI :

|
O
O criupros
OxeroHoB
O crnoxHbIX 3¢upoB
0 xkapOOHOBBIX KHCIIOT

3adanue 8 1lponu3BoJHBIE YIIEBOIOPOAOB, COAEPKALINE B MOJIEKYJIE OQHY Wi Heckoiabko OH -
TPy, Ha3bIBAIOTCA ...

OtasioH(bl) OTBETA: CIUPTAMU

3aoanue 9 YctaHOBUTE COOTBETCTBUE

METaHOJI CH,0H
1 - npmanoa CH; - CH; - CH,0H
STUJICH TJIMKOJIb (3TaHIUON) N
| |
OH OH
JIUIEPUH (TPOTIAHTPUON) - cH ~ o



3aoanue 10 1lpu oxucnenun OyraHams oopasyercs :
O 6yranon

OoyranoBas kuciaoTa

O nponmtoBstii 3¢hup OyTaHOBOM KUCIOTHI

O oyranon

3aodanue 11 N3omepaMu sBISIOTCA :

CH;:-C=0 Hu CH;-CH;—C=20
| |
O H H
CH;:-CH;-CH; -C=0 uH CH;—-CH-C=0
| |
H CH: H

CH;—C-CH, —CH; H® CH;-C-CH, —CH, - CH;

O

I I
O O O
CH; —C—-CH; H CH;: -C-CH, — CH;

0 O O

3aoanue 12 YcTaHOBUTE COOTBETCTBUE

JTUMETUIT KETOH CHam i

METHJI STHJI KETOH CH“l(l: -G - CH

MCTHUJI ITPOIIUJT KETOH I

CH; - CH, — C — CH, — CH;

[
0

JHUOTHUII KETOH

3aoanue 13 O6mias popmya cioxxHOro dupa :

g R -OH
0O R-0-R
R—-C=0



R-C=0

~OH
O

3adanue 14 ®opmyia 0JIEMHOBOMN KUCIOTHI 3TO :
OC7H5:sCO0OH
|:|C 1?H33CD OH
|:|C 1?H31 CooH”
|:|C 1?Hggccl OH

3adanue 15 ®opmyna cTeapuHOBON KUCIIOTHI 3TO :
|:|C 1?H33 CooH”
|:|C legg COOH
OC1;7H;5CO0H
|:|C 1?H33 COOH

3aoanue 16 T'omonoramu SBIISAIOTCA :

wCH;COOH u C;H; COOH
0C:Hs:OH n CH;COOH

CH; —C =0 H CH, =CH-C=0

a ~OH ~ OH

CH;— CH —C=0 H CH;, — CH,~ CHy C =0
| ™ OH ™ OH
CH;

O

3aoanue 17 OOmel hopMyIoii Kupa sBISIETCS :

CH; — CH- CH;

DDH OH OH

CH,-0-CO -FR
|
CH —O-cCO —-R’

| tif
CH;-0-CO-R

O

R _—C=0
O _ R

O

o R-0-R

3adanue 18 BICOKNM COIEpKAHNEM HEHACBHILICHHBIX KUPHBIX KACIOT OTJIIMYAIOTCS :
OnoacomHeynoe macio

O roBsoxwuii xup

O Gapanwmii sxup

OonuBkoBoe mMacio



3aoanue 19 Cnoxubie 23UPBI TPEXATOMHOTO CITUPTA TIUIEPUHA U BBICIIIUX KUPHBIX KUCIOT
SABJIAKOTCA ...
OtanoH(bl) OTBETA: )KHUPAMH

3aoanue 20 B pe3ynbTaTe ruapoan3a JKupa o0pa3yroTcs KUPHbIC KUCIOTHI H ...
OranoH(bl) OTBETA: TJIMLEPUH

3aodanue 21 1lpu B3auMOAEMCTBUM KUPA C PACTBOPAMH Liesiouei o0pa3yeTcs INIMLEPHUH U ....
OtanoH(bl) OTBETA: MbLJIa

3aoanue 22
Berectro, (hopMyIIa KOTOPOTO

CH;~ CH; HAa3BIBAETCA .... CIIHPTOM
|
OH

OtanoH(bl) OTBETA: STHIIOBBIM

3aoanue 23 Ob6wmas popmyna npeaebHbIX 0JHOATOMHBIX CITUPTOB :
O CIIHEI'L +1 DH

O CHay ( OH )2

O CiHzy +1 COOH

CGHz, +1 C=0
O ~H
3aoanue 24 ®opmyna peHona :
0 CesHs NH;
0 CsH; OH
0 Ce Hs NOo
g CHs OH

3aoanue 25 Tlpu OKUCIEHUH TMEPBUYHBIX CIIUPTOB 00pa3yloTcs ...
OtanoH(bl) OTBETA: aJIbJICTHIBI

3aoanue 26 1lpu OKUCIEHUU BTOPUYHBIX CIIMPTOB OOPA3yIOTCH ...
DT1anoH(bl) OTBETA: KETOHBI

¢ +
3aoanue 27TH]-I peakimm  Cz Hs OH — C:H4 + H20

Oneruaporarust
O npucoenunenue
O runpupoBanue
O samemenue

3aoanue 28 1'nmuuepun no HomeHnkinarype MIOITAK nmeer Ha3Banue :
01,2,3 - npomanTpuo

O 1,3 - 6yrananon

O 1,2 - sranauon

O 1,2,3 - 6yrautpuon



3aoanue 29 B nipupojie yrieBoasl 00pa3yroTcs B IpoIecce ...
OranoH(sl) oTBeTa: (OTOCHHTE3A

3aodanue 30 .... - cCOEIMHEHNS, UMEIOIINE XUMUUECKYIO IPUPOY MHOTOATOMHBIX aJlbJETUA0 WIN
KETOCIIHPTOB
OtanoH(bl) OTBETA: MOHOCAXAPUIbI

3aodanue 31 ... - COEAMHEHNUS, MOJIEKYJIBI KOTOPBIX ITIOCTPOEHBI U3 ABYX OCTATKOB MOHOCAaXapH/10B
OtanoH(bl) OTBETA: TUCAXAPHUIBI

3aoanue 32 ... - BHICOKOMOJIEKYJISIPHBIE BEIIECTBA, TPOAYKTHI KOHJIEHCAIIUU OOJIBIIOT0 YUCIIa MOJICKYIT
MOHOCAaXapHuI0B
OranoH(bl) OTBETA: OJIUCAXAPHIBI

3adanue 33 K MoHOCaxapujaMm OTHOCSTCS :
Orroxosa

Odpykrosa

[0 naxro3a

O caxapo3sa

3aoanue 34 K nucaxapuiam OTHOCSTCS :
O nemnmronosa

Ocaxaposa

O ¢pykrosza

Olirakrosa

3adanue 35 K nosucaxapujiaMm OTHOCSITCS:
Ouemnronosa

Oxpaxman

[0 naxro3a

O ¢pykrosa

YcioBus BLINOJTHEHHS 3a1aHUS

1. MecTo (BpeMs1) BBINOTHEHMS 3a/1aHNs1:_3a]JaHUE BBINOJHSAETCS Ha 3aHATHE B ay/IUTOPHOE BpeMs
2. MakcuMaabHO€E BpeMsl BbITIOJHEHHUS 3aJaHUS: 45 MUH.

3. Bl MokeTe Bocoab3oBathes Tabuuneii JI.M.MenneneeBa, KOHCIIEKTOM

Illkaja oueHKH 00pa30BaTeIbHbIX T0CTHKEHHUII:
Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee NpaBUIIbHBIX OTBETOB

A3oTcoaep:xkamye oprannyeckue coennnenus. Iloaumepnt
3AJJAHHUE Ne 31

TEKCT 3AJTAHUS:

Cocmasnenue KoHcnekma.

AMUHOKHCHOTHl Kak aMoTepHble IU(YHKIHMOHAIbHbIE OpPraHUYeCKHEe COEAMHEHMs. XHUMHYECKHe
CBOMCTBAa aMMHOKMCIIOT: B3aMMOJEICTBHE CO IIEJI0YaMHU, KHUCIOTaMU U APYT € APYroM (peakius




nonukoHAeHcauuu). Ilentuanas cBs3p U nonunenTunabl. llpuMeHeHWe aMHUHOKHCIOT Ha OCHOBE
CBOJWCTB.

Cocmasnenue 102uk0-0U0aKmMu4ecKux cmpykmyp no meme

[Inactmaccel.  Ilomydyenwe  MOJMMEpPOB  peaklueld  MOJMUMEPHU3ALUMUW W [OJMKOHIACHCAIUH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bonokna, ux knaccudukanus. I[lomydenue BomokoH. OTHENbHBIE MPEACTABUTEIH XUMHYECKHX
BOJIOKOH.

YcioBus BINOJHEHUS 32 1aHUS

1. MCCTO (BpeMH) BBIIIOJIHCHU S 3aJlaHU . 3aJ1aHUEC BEINOJHACTCSI BO BHCAYAUTOPHOEC BPEMSL
2. MakcuMaiabHOE BpEMSI BBITIOJIHEHHUS 3aaHHUs: 90 MHH.

3. BEI MOeTe BOCIIOIB30BaTLCS YUEOHUKOM, IT100aIbHOM CETBIO

IlIkaJ1a OIleHKH 00pa30BaTeJbHbIX JOCTHKEHHIA:
Kpurepuu :

- yMeH#ue chopMyIrpoBaTh 1eNb PabOTHI;

- YMEHHE 1ToA00paTh HAYYHYIO JIUTEPATYPY 0 TEME;
- MIOJTHOTA U JIOTUYHOCTH PACKPBITUS TEMBI;

- CAMOCTOSITEJIbHOCTD MBIIIIECHHS;

- CTWJIMCTUYECKAsI TPAMOTHOCTD U3JI0KEHUS;

- KOPPEKTHOCTb BBIBOJIOB;

- IPaBWIBHOCTH O(hOpMIICHUS PAOOTEHI.

Kpurepun onenku:

- OLIEHKA «OTIMYHO» BBICTABIISETCS 00YUaIOIIEMYCsl, €CIIU BBIIIOJHEHbI BCE
BBIIIIETIEPEUNCIICHHBIE TPEOOBAHHS K U3JIOKEHHIO, 0(OPMIICHHIO, U TIPE/ICTABICHUIO KOHCIIEKTA.

- OLIEHKA «XOPOILI0)» BBICTABIISIETCS 00YYAIOLIEMYCs, €CIIH JONYLIEeHbl HE3HAYUTEIbHbIC
MOTPEIIHOCTH B 0O(pOPMIICHUH | MTPEICTABICHUH PAOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIHHO»BBICTABIISETCS 00yUaIOIIEMYCsl, €CIIU JIOMYIIEHBI
HE3HAYNTENIbHBIC TIOTPEIIHOCTH B COICPKaHUM, OPOPMIICHUHN U TIPEICTaBICHUH PaOOTHI.

- OLIEHKA «HEY/OBJIETBOPUTEIIBHOY BBICTABIISIETCS 00YyYarOLIeMyCsl, €CJIM IpeCcTaBlIeHHas paboTa
HE COOTBETCTBYET TPEOOBAHUSIM.

3AJJAHUE Ne 32
PacTrBopenne 6esqkoB B Boge. O0HapykeHue 0€J1KOB B MOJIOKE M B MAICHOM OyJIbOHE.
XuMHYecKHe CBOICTBA IVTIOK03bI, caXapo3bl, kKpaxmaJja. U3yueHune cBoiicTB 6eJIKOB.
1. Jlenarypauusi pacTBopa 0e/1Ka KYPHHOIO sIiIia COJISIMM TS KeJIbIX MeTAJJIOB.
Heab: n3y4uTh CBOMCTBA OCIIKOB.
O0opynoBanue M peaKTHBBI: - PacTBOp Oellka;
- pacTBOp MEIHOTO KYyIopoca;
- pacTBOp aleraTa CBUHIIA,;
- IPOOUPKH.
Xon paboThI:
B 2 npobupku naneiite mo 1-2 mia pactBopa Oeiaka U MENJIEHHO, MPH BCTPSIXMBAHUHU, MO KaIlIsIM
n00aBbTE B OJHY MPOOUPKY HACHIIIEHHBIH PaCTBOP MEIHOTO KYIopoca, a B IPYT'yl0 — pacTBOp aleraTa
ceuHma. OT™MeTbTe 00pa3oBaHWE TPYIHOPACTBOPUMBIX COJEOOpa3HBIX coeauHeHuM Oenka. JlaHHBIHA
OTIBIT WILTIOCTPUPYET IPUMEHEHHE OeJIKa KaK MPOTUBOSIIUS MPU OTPABICHUU TSHKEJIBIMU METAJUIAMHU.
OdopmuTte paboTy, caenaiTe BHIBOIBI.
2. PacrBopenmue 0esIkoB
MHuorue Oenku pacTBOPSIIOTCS B BOJIE, UYTO OOYCJIOBJIEHO HaJIMYMEM Ha MOBEPXHOCTH OEIKOBOU
MOJIEKYJIbI CBOOOIHBIX TMAPOGMIBHBIX Tpymnil. PacTBopuMocTh Oenka B BOJE 3aBUCUT OT CTPYKTYpPBI



Oenka, peaklWu Cpelbl, MPUCYTCTBUS 3JIEKTPOIUTOB. B KUCION cpene jydile pacTBOPSIIOTCS OENKH,
o0ramaroniye KUCiIbIMU CBOMCTBAMH, a B IIEIOYHOM - O€TKH, 001a/1af01e OCHOBHBIMU CBOMCTBAMH.
AnbOYMUHBI XOPOLIO PACTBOPSAIOTCS B AUCTHJUITMPOBAHHOW BoOJE, a TJIOOYJIMHBI PAaCTBOPUMBI B BOJE
TOJIbKO B IPUCYTCTBUH JIEKTPOJIUTOB.

He pacTBopstoTcs B BoJie OelKy OMOPHBIX TKaHEW (KOJIJIareH, KepaTuH, 3JaCTHH U Jp.).
O0opynoBaHue M PeaKTUBBI: - SUYHBIN OCJIOK;

- TUCTUJUIMPOBaHHAs BOJIA;
- pacTBOP XJIOPUCTOIO KaJlus;
- KepaTuH (IEPCTH WA BOJIOC).
Xox paboThl:

1. K 2 kamisM Hepa3BeACHHOTO SMYHOTrO Oenka mpuOaBisiOT 1 MII JTUCTUUTMPOBAHHOW BOJIBI U
nepeMenmuBaioT. [Ipu 3TOM SIMYHBIN albOYMUH PacTBOPSIETCS, a SMYHBIA TJIOOYJIMH BBINATACT B BUIC
HEOOJIBIIIOTO OCaKA.

2. IlpoBepsitOT pacTBOPUMOCTH B Bole M 5% pacTBOpe XJOpPHCTOro Kanusi Oeika KepaTuHa,
COJIeprKallerocs B MIEPCTH U BOJIOCAX.

Pesynpratsl paboThl 0hOPMUTH B BUE TAOIHUIIBL:

PactBopuMocCTb

HasBanue Oenka B H20 B 5% KClI

3. Jlenatypamusi 6eJIKa CHUPTOM.

OO0opynoBaHue U peaKTUBBI. - PACTBOP OeJKa;

- 9TaAHOJ

K 1 mn 1% pactBopa Oenka q00aBisiOT 2 MII OpraHuyeckoro pactBoputens (96% nsTaHona,

xyjopodopma, armeroHa wiam 3¢upa) u nepememmBaroT. OOpazoBaHHE OcCagKka MOXXHO YCHIIUTH
n00aBJIeHIEM HECKOJIBKUX Kalellb HACBIIIEHHOTO PAacTBOPa XJIOPHUAa HATPHUS.
Hanumure cBou HaGMr0AeHUS.

4. Ocaxaenue 0eJKOB IPH HATPeBaHUH.
benku sBnsOTCA TEPMOJIAOMIIBHBIMU COEMHEHUSMU M IpU HarpeBaHuu cseiie 50-60°C HacTymaer
neHarypauus. CyIIHOCTh TEIJIOBOM JAEHATypallMu 3aKI04YaeTcs B Pa3BEPTHIBAHUU CHElU(UUIECKON
CTPYKTYpbl TOJUNENTUIHOW LENU U pa3pyUIeHUH TUAPATHON O00O0JOYKH OEIKOBBIX MOJIEKYN, YTO
NPOSIBIISIETCS 3aMETHBIM YMEHbIIIEHHEM UX pacTBopuMocTu. Hamboiee nmomHoe u ObICTpOE OCaKIeHHE
IPOUCXOIUT B M30JIEKTPUYECKOW TOUYKE, T.e. NMPH TakoMm 3HadeHun pH cpenapl, korma cymmapHbIi
3apsi/1 O€IKOBOM MOJIEKYJIbI paBEH HYJIO0, IOCKOJIbKY IIPHU 3TOM YaCTHIIbI Oellka HauMEeHee YCTONYMBEI.
benku, oOmanmaromye KUCIBIMH CBOWCTBAMH, OCAQXKIAIOTCS B CIA0OKHUCIONW cpene, a O€lKu C
OCHOBHBIMHM CBOICTBaMHU — B CJIa0OIIETOYHON. B CHIBHOKUCIBIX WM CHIBHOIIETOYHBIX PAacTBOpPax
JIEHaTYpUpPOBaHHBIM IpU HarpeBaHUM OEJOK B OCAaJOK HE BBINAJACT, TaK KaK YacTHUIbl €ro
nepe3apsKaroTCsl U HECYT B IIEPBOM ClIydae MOJIOKUTEIbHBIN, & BO BTOPOM OTPHULIATEIbHBIN 3aps, YTO
MOBBILIAET UX YCTOWYUBOCTH B PaCTBOPE.
OO6opynoBanue u peakTuBbI: - 1% pacTBOp sIMUHOTO OETKa;
- 1% pacTBOp YKCYCHOM KHCJIOTHI,
- 10% pacTBOp yKCYCHOM KUCIOTHI ;
- 10% pacTBOp rupokcua HaTpus;
-4 mpoOupKHU, IepKaTeb, CHUPTOBKA.

Xon paboThI:

B uetsipe nponymepoBanHble mpoOupku npuiuBatoT no 10 kanens 1% pactBopa suyHOTrOo Genka.
a) MepByl NpoOMPKY HarpeBaioT 10 KureHus. PacTBop Oenka MyTHEET, HO TaK KaK 4YacTHUIIbI
JIEHaTYpUPOBAHHOTO O€JKa HECYT 3apsj], OHU B OCaJI0K HE BBINAAAIOT. DTO CBA3aHO C TEM, YTO STUYHBIN
0eJIoK MMeeT KUCIIble CBOMCTBA (M303JIeKTpUUecKas Touka ero pasHa pH 4,8) u B HelfTpasibHOl cpene
3apsKeH OTPUILIATEIbHO;
6) Bo BTOpyI0 mpoOupky aobasistorT 1 kammo 1% pacTBopa yKCYCHOW KHCIOTBI M HarpeBaroT 10
kurneHus. Beimagaer ocanok Oenka, Tak Kak pacTBop Oeika MpHOIMKaeTcs K U303JIEKTPHUECKON TOUKe
u OeloK TepsieT 3apsi;



B) B TpeTbio MpoOHpky nodasisor 1 kammo 10% pacTBopa yKCYCHOW KHCIOTHI M HarpeBaroT N0
kurienns. Ocanka He oOpasyercs, TaKk KaKk B CHJIBHOKHCIOW Cpele YacTHUIbl Oellka MpuoOpeTaroT
TTOJIOKHUTEBHBIN 3apsiy (COXpaHsAeTCs OAUH U3 (DAKTOPOB YCTOMYUBOCTH OEJIKa B PacTBOpE);

I') B 4eTBEpTYI0 Npobupky no6asnsioT 1 kammo 10% pacTBopa rHIPOOKHCH HATPUS M HArpeBaroT 10
kunieHust. Ocajka He oOpa3yercs,, TaK KaK B IIEIOYHOM Cpele OTPHIIATEIbHBIA 3aps]] 4acTUIl Oelka
YBEIUYUBACTCSL.

Odopmute paboTy, caenaiTe BHIBOIBI.

YcaoBus BbINOJHEHNUS 32IaHUST

1. MecTo (BpeMsi) BBITIOTHEHHSI 3a/IaHUS:_3a]JaHUE BBITIOJIHSICTCS Ha 3aHATHE B ayIUTOPHOE BpEeMs
2. MakcuMasbHOE BPeMsl BBIITOJTHCHHUS 33IaHU: 90 MMH.

3. Bel MOKeTe BOCIOIB30BaThCI VUYSOHUKOM, KOHCIIEKTOM JIEKIIAI

IIIkaj1a oIeHKH 00Pa30BaTEeIbHLIX JOCTHKCHUN:
Kpurepum ouenku:
Brimonnenue npakTuyecku Bceld paboTel (He MeHee 70%) — MOI0KUTENIbHAS OLEHKA

3AZJAHHUE Ne 33
Pemrenne 3xcnepuMeHTAIBHBIX 32124 HA MIEHTU(PUKALUIO OPrAaHMYECKUX COeTUHEHH .
Pacno3naBanme miacTMace ¥ BOJOKOH.
LleJib: - ONBITHBIM ITyTEM MPOBECTH HACHTU(DUKALINIO TPEATIOKEHHBIX OPTaHUIECKUX BEUIECTB;
- COCTaBUTh YPaBHEHHSI XUMHUYECKUX PEAKIUI B MOJICKYJIIPHOM BHJIC;
- IPOBECTH DKCIIEPUMEHT, COOIIO/1ast IpaBUiIa TEXHUKU 0€301acHOCTH.

Onwvim 1. H3yuenue ceoiicme cunmemu4ecKko2o 60710KHA

1. TurenpbHBIMU IIUIIIAMH BHECUTE OOpa3el] KarpoHOBOI'O BOJIOKHA (M3MIEHs W3 KallpoHa) B
IUIaMsi CIIUPTOBKH, 3aTEM MOJHECUTE BJIAKHYIO KPACHYIO JJAKMYCOBYIO OYMaKKy K BBIICIISIOLIAMCS
razam. OTMEThTE LBET JIAKMYCOBOH OyMaKKH.

2. TlomecTuTe HEMHOTO KalpOHOBOI'O BOJIOKHAa B (hapdopoByro uamiky u Harpeite ee. Korma
BOJIOKHO PACIUIABUTCS, MIPUKOCHUTECH K HEMY CTEKJISTHHOW MAJOYKOH M, OTBENs €€ B CTOPOHY, BBITS-
HUTE TOHKYIO KampoHOBYIO HUTb. ONBIT NMOBTOpUTE HECcKoJbko pa3. Kakoe cBoiicTBO monmmepa
IPOSIBUIIOCH B 3TOM OMBITE?

3. B uerblpe mpoOMpKH MOMECTHTE KYCOYKHM KalpOHOBOTO BOJIOKHA. B mepByio mpoOupKy

MPUJICHTE PacTBOP a30THOW KHCJIOTHI, BO BTOPYIO — CEPHOW KHCIIOTBI, B TPEThIO — THIPOKCH]IA
HATpUs, a B UYETBEPTY0O — areToH. OCTOPOXKHO BCTPAXHUTE COAEpNKUMOe MpoOupok. UTo BHI
HaOrogaere?

CﬂenaﬁTe BBIBOJ 00 OTHOIIICHHH KalmpoHa K pa3JInYHbIM BCIICCTBAM.

Onvim 2. Pacno3nasanue 60,10K0H

Bam BbIaHBI NPOHYMEpPOBAaHHBIE IMAKETUKH, B KOTOPBIX COJEpKarcsa oOpasibl BOJIOKOH.
[Tonb3ysice mpuBeAeHHBIMH B Tabn. 10 TpUIOKEHUH CBEACHHSIMH O BOJOKHAX, OINpEAeTUTe
COJIEPKUMOE KaXOTO MaKeTHKa.

ITocnenoBaTeILHOCTH aHAIN3a BOJOKOH

1. Pacmio3naBsanmne BOJIOKOH HAYHUTE c 1704 CKUTaHM, KOTOpO€e
MIPOBOJINTE HECKOJBKO pa3. [Ipu aToM nmpocneaure:

a) C KaKoO#l CKOPOCTBHIO MPOUCXOIUT TOPEHUE;

0) KakoB 3amax MPOJYKTOB FOPEHUS;

B) KaKOH XapaKTep UMEET OCTATOK TOCIIe CTOPaHUS.

OTHM ONBITOM BBl YCTAHOBUTE MPUHAJICKHOCTh BOJOKHA K ONPEAENIEHHON Tpyme:
LIEJUTIOJIO3HBIM, OCJIKOBBIM, CHHTETUYECKHM.

2. OT™MeTbTE neficTBHE MPOJYKTOB TOPEHUS WA paznoxKeHus Ha
WHIUKATOP.

3. [IpoBepwTe nelicTBHE HA BOJOKHA KUCIOT, IEIOYEH U alleTOHa.



Onwvim 3. Ceéolicmea nonusmuiena

1. Uccnenyiite ¢u3nyeckue CBOWCTBA TMONHMATHIICHA (KYCOUEK IOJUATHICHOBOW MPOOKH,
KPBIIIKK U T. 1I.): @) BHEIIHUHA BUI; 0) MIOTHOCTH (JIerye WM TsDKEIee BOJbl); B) ICHCTBHE OpraHuye-
CKHUX PAacTBOPUTENICH; I') OTHOLICHHE K HAarpeBaHUIO. Y CTAHOBHUTE, MOXKHO JIM M3 paciljlaBa BHITSHYTH
HUTD.

2. WccnenyiiTe XMMHUYECKHE CBOMCTBA IMOJMATUIICHA: a) INOBEICHHE B IUIAMEHHU CIHUPTOBKHU
(roprodecTb, IBET IUIAMEHH, OOpa3yeTcst JM KONOTh NPH TOPEHUH, MPOAOIDKACT JIU TOPETh BHE
IUIAMEHU, 00JIaJal0T JIM MPOIYKTHl TOPEHHs 3amaxoM); 0) CTOMKOCTb MO0 OTHOUICHHIO K pacTBOpam
KHUCJIOT U LLIEJIOYEH.

Crnenaiite BbIBOI O (U3MYECKMX UM XUMHUYECKMX CBOMCTBaxX MOJUATHIIEHa HA OCHOBE
IPOBEICHHBIX OMBITOB.

Onwvim 4. Pacno3naeanue nonumepos
B pa3HBIX TpPOHYMEPOBaHHBIX MAaKETHKAaX COJIepKarcs o0pasubl moaumepoB. [lomb3ysch
NPUBEJCHHBIMU B Ta0J. | IPUIIOKEHUH TaHHBIMU, OTIPEICITUTE COACPKUMOE KaX/I0TO MMAaKEeTHKA.

Tabnuna 1
Pacno3HaBaHue noJuMepoB
Hosmmmep, cocTaB Buemnue OTHoweHne K Xapakrep JelicTBHE POAYKTOB
NPU3HAKH HArpeBaHUIO roOpeHus PAa3JI0KeHNs] WJIN
ropeHusi Ha
UHIUKATOPBI U
ApYyrue BellecTBa
Honusmunen [- [Tonynpo3spaunslii [Pazmsryaercs, us [I'opur He oGecnseunBarot pa-
CH2-CHa2-]n , DJIACTUYHBIN, HA |pacIuiaBa MO>KHO |CMHEBATBIM IUIa- |CTBOP OpPOMHOM BOIBI
OIIYTIb )KUPHBI  |BBITSHYTh HUTh |MEHEM,
pacmpocTpaHsis
3amnax ropsen
CBEYH;
MIPOJOJIKAET
TOpETH BHE
IJIaMEHU
THonusununxnopuo |OtHOCUTENbHO  |BbIcTpO pasmsr- |['oput konTsamumM |OKpaBaroT
MSATKUAN, TpU qaercs IUIaMEHEM, BJIQKHYIO JIJAKMYCOBYIO
_CHT—(I:H_ HOHKEHUH BBIIENISS OyMaKKy B KPaCHBIN
Cl |, |remmeparypsr XJIOPO-BOJIOPOA; |LIBET; C PACTBOPOM
CTaHOBUTCS TBEP- BHe Tutamenn He  |AgNO3 o6pa3syroT Oe-
JIBIM U XPYTIKHUM, TOPUT JBIA 0CaJOK
[BET pa3INYHbIN
Denono — Teepnas, IIpu cunbHOM Tpynno IIponykTsl
¢opmanvoecuonas |Xpymnkas, HarpeBaHUU 3aropaercs, pasloKeHUus He
cmona OKpallleHa B paznaraercs pacrpocTpaHsisi |MCCIENYIOTCS
OH TEMHBIE I[BETA OT 3anax QeHona;
CHo- KOPUYHEBOTO J10 BHE IJIAMEHU
YEepHOTO MTOCTETIEHHO
H \ H 1 racHeT

PEIIEHUE DKCIIEPUMEHTAJIbHBIX 3AJAY
3adanue 1. Bpiganbpl TPOOUpPKU C: a) JSTUIOBBIM CIOHUPTOM; O) PAcTBOPOM TIHIIEPUHA; B)
pacTBOPOM YKCYCHOM KHCIIOTBHI; T) pacTBOpPOM arerata Hatpus. OmnpenenuTe XUMUYECKUM CIIOCOO0M
Ka)K0€ U3 YKa3aHHBIX BEIECTB.
3aoanue 2. JIokaXuTe OMBITHBIM ITyTEM, YTO B CIIEIIBIX (PPYKTAX COJEPIKUTCS TITIOKO3a.



3aoanue 3. JlokaxxuTe OMBITHBIM TyTE€M, YTO CBIpOM Kaptodenb, Oenplii Xyed, Kpymbl (puc,
MaHKa) CojiepKaT KpaxMail.

3aoanue 4. B coctaB Mema BXOIAT TIOKO3a W (Ppykro3a. Jlokakute Hamuuue TIIIOKO3bI B
pacTBope mena.

3adanue 5. B ueThipex npoOUpKax HAXONATCS PACcTBOPBI KpaxMmaia, caxapo3bl, TJIIOKO3bI U
riunepuHa. OnpeaenuTe Kaxa0e BeIIeCTBO ¢ MOMOIIBI0 KaYeCTBEHHBIX PEAKIIHA.

3adanue 6. B nByX mnpoOHMpKax HAxXOIATCS pacTBOpPHl Oelka M TIIIOKO3bl, B TPETbed —
pactutenbHoe Macio. OnpeaenuTe XUMUYECKHM CIIOCOOOM Ka)/10€ U3 yKa3aHHBIX BEIIECTB.

3aoanue 7. icxoas U3 3TaHOIIA, TIOJYYUTE OJHO U3 CIASAYIOIIHUX BEIISCTB: a) CIOXKHBIN dup; 0)
ITHIIEH; B) aneTaipaerua. OTMEThTe, KaK Bbl YCTAHOBUIIM HAJTMYHE MOJTYYEHHBIX BEIICCTB.

CocraBbTe ypaBHEHHS] XUMUYECKUX PEAKIUI, YKaXXKUTE YCIOBUS UX MPOTEKAHMUS.

Yca0Bus BbINOJHEHNUS 32IaHHST

1. Mecto (BpeMsi) BHITIOTHEHHSI 3a/IaHUS:_3a]JaHUC BBITIOJIHSICTCS HA 3aHATHE B ayIUTOPHOE BpeMs
2. MakcuMajbHOE BpeMsl BBIITOJTHCHHUS 3aIaHU: 90 MMH.

3. Bel MOKeTe BOCIOIB30BaThC YUYSOHUKOM, KOHCIIEKTOM JIEKIIAI

HIxaJjia oeHKH 00PA30BATEIbLHbBIX JOCTHKEHU I
Kpurepuu oneHkuBrInoHEHNE TPaKTHYECKH Beel padoThl (He MeHee 70%) — moJIoKUTeNIbHAs OlIeHKa

3aoanue Ne 34

TEKCT 3ATAHUA:
3aoanue 1 O6mas popmyna HUTPOCOEAUHEHUH :

oR —NO,
OR - NH;
OR-NH -R
R_—C=0
\ NH,

O

3aoanue 2 O6mas popmyna aMUHOKUCIIOT:
OR — NH;
ONH; - R - COOCH
R —NO;
R - C=0
O N H

3aoanue 3 opmyna aHUIMHA :
OC:H:-NH;

OCsHs

DCﬁHjDH

3adanue 4 JlononHure
- COeJHHEHHs, coJepsKalllHe B MarleKylle aMHHOIpyrmy — NH; H

KapOoKCHILHVIO pyIory - COOH
OtanoH(bl) OTBETa: AMUHOKHCIIOTHI



3aoanue 5 Css3b - NH - CO - HaswIBaercs .... CBSI3BIO
OtanoH(bl) OTBETA: MENTUIHOU

3aoanue 6
— BBICDI{DMD.]'IEK}’JB{])HBIE OPraHHIECKHE BEIMTECTBA, MO EKYIILI KOTOPBIX

COCTOAT H3 OCTATKOBR & - aMHHOKHCIIOT
OtanoH(bl) OTBETA: OCIKH

3aoanue 7
B monexyne 0eNIKAa OCTATKH & - AMHHOKHCJIOT CBABAHbBI M EKTY coDO¥ .... cBAZAMH

OtanoH(bl) OTBETA: NENTUAHBIMU

3aoanue 8 buyperoBas peakius yka3plBaeT Ha HAIUYUE B OCITKOBOM MOJIEKYJIE ... CBSI3EH
OtanoH(bl) OTBETA: MENTUIHBIX

3aoanue 9 Ilpu neiictBuu Ha GEIKU BBICOKUX TEMIIEPATYpP OHM ...
OtanoH(bl) OTBETA: JEHATYPUPYIOT

3aoanue 10 C noMonIp10 KCAaHTONPOTEMHOM PEAKIIMU MOYKHO YCTAHOBUTH HAJIMYHUE B OCIIKE ...
AMHHOKHUCIIOT
OranoH(bl) OTBETA: APOMATHUYECKHUX

3aodanue 11 benxu o0pasylor .... pacTBOPbI
OtanoH(bl) OTBETA: KOJIOUIHbBIE

3aodanue 12 Cnoxxuble OMOIOTUYECKUE KATAIN3aTOPbl OPTaHUYECKOU MPUPOIbI, YCKOPSIOIINE
XUMHUYECKHE PEAKIIUU MPOTEKAIOIINE B )KUBOM OPraHU3ME HA3BIBAIOTCA ...
OranoH(sl) oTBeTa: hepMeHTaMU, (PePMEHTHI

3adanue 13 K BogopacTBOpMMBIM BUTAMUHAM OTHOCATCA :
Osuramun C

O sutamun D

O sutamun E

Osuramun Bl

3aodanue 14 XupopacTBOPUMBIMU BUTAMHHAMH SIBIISIOTCA !
O suramun B2

O suramun C

Osuramun D

Osuramun E

3adanue 15 YcTaHOBUTE COOTBETCTBHUE MEXKIY BHUTAMHHOM U 3a00J€BaHHEM, KOTOPOE BBI3HIBAET €T0
HEIOCTATOK

Butamuu C IIMHTA

BuTamuH Bl HEPBHOU CUCTEMBI

BUTaMUH A HapyluIeHue pocTa, " KypuHas cienora"



BUTaMuH D paxur

3adanue 16 K npupoHbIM BHICOKOMOJIEKYJISIPHBIM COEMHEHUSIM OTHOCATCS !
O riroko3a

O caxaposa

OxnerdaTka

O nomuatunen

3aoanue 17 Tlpu n106aBIECHUU K HEKOTOPOMY OPraHUYECKOMY BEIIECTBY CBEXKEOCAKICHHOTO
runpokcuaa meau (11 ) u HarpeBaHuu 0Opa3yeTcsi KpaCHBIN 0CaIoK. DTO OPraHMYECKOE BEIIECTBO :
Ormroko3a

O nustunoslit 3¢up

O ykcycHas kucnora

O MHOTOATOMHBIH CIIUPT

3adanue 18 KoHEUHBIM MPOTYKTOM THIPOJIN3a Kpaxmaiia sIBISETCS :
O sranon

O uemmronosa

Oraroxo3a

O caxapo3sa

3aoanue 19 Tlpu runponuse caxapossl oOpa3yercs :
O kpaxmain

Ormroko3a u ppykrosa

O riroko3a 1 3TaHoI

O uemmronosa

3aoanue 20 BopHbie pacTBOPHI MIIFOKO3bI MOXKHO PACIIO3HATH C MMOMOIIBIO :
O 6pomHoOIi BOIBI

O ruapokcuna HaTpus

Ookcuna cepedpa (I) (aMmuauHblil pacTBOp)

O akTuBHOTrO MeTaIa

3aoanue 21 Heckonbko GpyHKIMOHANBHBIX Ipynn - OH copepkaT MOJNEKYIHI :
OrauneprHa U rOKO3bI

O ¢enona u popmansaernna

O caxapo3sl U popManbaeruia

O nponanona u ¢penona

3adanue 22 MoHocaxapuabl IOITY4aroT :
O rumponn3om akeHOB

O ruxponm3om CIoKHBIX YPUPOB
Oruaponusom qucaxapuion
Oruaponnszom momucaxapuaos

3adanue 23 OpykTO3a 10 XUMUYECKOMY CTPOEHUIO SIBIISIETCS :
Oxerocruprom

O crnoxuBIM 3Upom

O ansaerngocnupTomM

O npcteiM a3¢pupom

3adanue 24 XapaKkTepHOU peakIueil KpaxMmaa sBIsSeTCs] €r0 B3aUMOJIEHCTBUE C ...



OtanoH(bl) OTBETA: HOMIOM, **MOM

3adanue 25 PacTBOpbl MOHOCAXapUIOB UMEIOT PEAKIIUIO CPEBI :
OnelitpanbHyro

O xucnyro

O menounyro

YcaoBuS BLINOJHEHUA 3a1AHUS

1. Mecto (BpeMmsi) BBIITOJTHEHUS 3a/IaHMsI . 3aJaHUE BBIMIOJHSICTCS HA 3aHATHE B ayIUTOPHOE BpEeMs
2. MakcuMasabHOE BpeMsI BBIITOJIHEHUS 3a/IaHUS: 45 MUH.

3. Bel MokeTe Bocmoas30BaThes Taoaunei .M. MeHaeneesa, KOHCIEKTOM

IllkaJja oueHKH 00pa30BaTENbHBIX JIOCTHKEHHUI:
Kputepun oneHkn

«5» - 100 — 90% npaBUIBLHBIX OTBETOB

«4» - 89 - 80% mpaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIIbHBIX OTBETOB

«2» - 69% u MeHee MpaBUIIbHBIX OTBETOB

2.2. 3a0anus 01 npoeedeHuUss NPOMENCYmMOoUH020 KOHMPONa 6 (hopme IK3ameHa

OBIIASA N HEOPTAHUYECKAS XUMMUSA
TEKCT 3AIAHUA:

TEOPETHYECKUE BOITPOCHI:

JlaTb omnpenieneHue aromy.

Jlate onpeneneHue MoJIEKyJIe.

ITpocroe BemecTBO. Kakoe crpoeHre MMEIOT MPOCThIE BELIeCTBA (IIPUMEpPHI).
OMnupudeckas u cTpykrypHast popmyiisr. [lpuBectn mpumepsl.

N3omeps! 1 romostoru. [IpuBectu npumepsl.

JaTp onpeneneHue KOBaJIEHTHOM CBsA3M. [IpuBecTn mpumepsl.

Jatb onpenenenue HOHHOM cBs3u. [IpuBecTH npumMepsl.

[atp onpenenenue BOROPOIHOM CBA3U. IIpuBecTu npumepsl.

JlaTb omnpenenenue MeTaIMuecKon cBsi3u. [IpuBecTu mpumepsl.

0. JlaTtp onpenenenne o u m cBsi3u. [IpuBennTe MpuMepsl.

1. Yro takoe BaneHTHOCTh? IIpuMepshl 3IEMEHTOB C MOCTOSIHHOM BaJI€HTHOCTBIO.

12. Ctpoenue Tabimisl MeHeneena.

13. Crpoenue sapa.

14. Ctpoenue 31eKTpOHHON 000JI0UKH aToMa.

15. Oxcunpl. Knaccuukaius 1 HOMEHKIIaTypa OKCHIOB.

16. I'mapoxcunel. Kimaccudukaryst 1 HOMEHKIATypa THAPOKCHIIOB.

17. Comu. Knaccudukanus 1 HOMEHKIATypa COJIeH.

18. Kucnotsl. Knaccudukanms 1 HOMEHKIIATypa KUCIOT.

19. Knaccudukanus XUMHUYECKUX PEaKIIHIA.

20. O6paTuMbIe 1 HEOOpATHMbIE XUMHUYECKHE PEAKIIHH.

21. CKOpOCTh XUMHUYECKON PEaKLIUH.

22. Xummaeckoe paBHoBecue. [Tpurmmm Jle [llarense.

23. 'anoreHsl: crmocoObl MOTyYeHHsl, XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

24. Kucnopoa: criocoObI OTy9IeHNsI, XHMUYECKHE CBOHCTBA, IPUMEHECHHE.

25. Boiopos 1 ero COeIMHEHUs: CIIOCOOBI MOTY4YEHUs, XAMUYECKHE CBOMCTBA, IPUMEHEHHE.
26. Cepa 1 ee COCTMHEHUS: CIIOCOOBI TIOTYICHUS, XHMHUECKHE CBOMCTBA, IPUMEHEHHE.
27. YTiepo ¥ ero COeAMHEHUS: CIIOCOObI MOTy4YeHUs, XAMUYECKHE CBOMCTBA, IPUMEHEHUE.

RBOoOo~N>O~wNE



28. A30T 1 €ro COeTMHEHUS: CTIOCOOBI MOTYyYEHHUs, XUMUIECKHNE CBOMCTBA, TPUMEHEHNE.

29. lllenounble METAIUIBI : COCOOBI MOTyYSHHS, XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.

30. [llemouHO3eMeNbHBIC METAJUIBI : CITOCOOBI TIOJTYUYCHHSI, XHMUYECKHE CBOMCTBA, IPUMCHEHHE.

31. AnmoMHUHMIA U €T0 COSAMHECHHUS: CTIOCOOBI MOJTYUEHHU s, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.

32. Xene3o u ero COeNMHEHUSI: CTIOCOOBI MOTYYEHUS, XUMHUYECKHNE CBOMCTBA, TPUMEHEHHE.

NPAKTHYECKOE 3A/IAHUE.

33. Beruncinute OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy CEpHOM KUCIIOTHI, XUMHYECKas (hopmyia
koTopoit H2SO4.

34. Beraucimure MaccoByro 100 Kuciopoaa B SOs.

35. Kakoe xonnyectBo BemiectBa okcuaa meau (1) conepxurcst B 120 T ero maccoi?

36. Onpenenure Maccy THIPOKCHIA HATPHS KOJIMYECTBOM BEIIECTBA 2 MOJIb.

37. Kakoit o0bem 3aHuMaet 4 Moub yriekucioro raza COy,

38. KaKylo maccy okcraa Kanbuma MOXKHO NOAYYUTb NPU TEPMUYECKOM pa3snioxeHnn 600 r n3BecTHAKa,
copeprauwero 10% npumecein?

39. OnpegenunTe maccosyto aonto (B %) KOH B pactBope, ecnn KOH maccoli 40 r pacTBopeH B Boge maccoin 160
r.

40. Kakan macca Boabl 06pasyeTca npu B3auMoAelncTBMM cepHoi KncaoTbl co 100 r 10%-Horo pacTBopa
rmapokcuga Hatpma?

41. Kakoe KOJIM4eCTBO TEIJIOTHI BBIACIUTCS MPU CrOPAHUU B KUCIopoe 12 T Bojopoa.
TepMOXuMHUECKOE YPABHEHHUE TOPEHUS BOAOPOIA:
2H,+ 0, & 2H,0 +571,6 kX

42. BbluMCAUTE MAcCy OCafika, NoJy4eHHOro AeicTBuem pacTeopa, coaeprKatlero 8r cynbdarta meam (1), Ha
pacTBop, cogeprKawmii 10 r rugpokcnaa HaTpums.

43. Kakoli 06bEM rasa (H.y.) BbiAenAaeTcs, ecnum K pacTBopy, coaepskallemy 53 r kapboHaTa HaTpuUs, NPUANTb
pacTBop, cogepauimit 80 r asoTHON KUC/IOTbI?

44. TepMOXMMUYECKOE YpaBHEHME peakumn ropeHmnsa pocpopa:4P+50,->2P,05+3010 kK. CKONbKO TENI0Tbl
BblaennTca npu cropaHum 31 r pocdopa?

OpraHuyeckasa xumums

TEOPETUYECKHE BOIIPOCHI:

45. AnkaHbl: ciocoObl OTYYEHUs, HOMEHKJIATYpa, U30MEPHsl, XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

46. AnkeHBI: CIOCOOBI IOJTYYEHHUS, HOMEHKIIATypa, H30MEPHsI, XHMUYECKHE CBOHCTBA,
[IPUMEHEHUE.

47. AnKuHBL: criocOOBI OyYEHUs, HOMEHKJIATypa, U30MEepHsl, XUMHUYECKHE CBONCTBA, IPUMEHEHHE.

48. O1HOATOMHBIE CIIUPTHI: CIIOCOOBI MOTY4YEHHUs, HOMEHKIIATYpa, H30MEpHsl, XUMUYECKHE CBOWCTBA,
IIPUMEHEHUE.

49. Anbaerusibl U KeTOHBI: CIIOCOOBI MOJTYYEeHUs, HOMEHKJIATypa, U30MEpHsl, XUMUYECKHEe CBOWUCTBA,
IIPUMEHEHUE.

50. Kap6oHOBbIE KMCIOTHI: CLIOCOOBI MOTYYEHUs, HOMEHKJIATypa, U30MEpHsl, XUMUYECKHEe CBOWCTBA,
IIPUMEHEHUE.

51. CnoxxHble 3pUpHI : CIIOCOOBI MOITYYEHUS , HOMEHKJIATypa, XUMHUUECKUE CBOICTBA, IPUMEHEHHUE.

52. XKupsl, mpuMeHeHHe.

53. Yrnesonsl. Kitaccudukanus yrieBogoB. CriocoObl MOTYYEHHsI MOHOCAXapHI0B, XUMHUECKHUE
CBOMCTBA, IPUMEHEHUE.

54. AMUHOKHCIIOTBI: CLIOCOOBI MOTYYEeHUsI, Ha3BaHUsI, XMMHUECKHUE CBOICTBA.

55. benku. VX poinb B )KM3HU KUBOTO.

56.

ITPAKTUYECKOE 3AJIAHUE

57. OTHOCUTENbHAsA NNOTHOCTb OPraHMYECKOro BeLLLEeCTBA MO BOAOPOAY paBHa 27. BewecTBo coaepKuTt 89%
yrnepoga n 11% sogopoga. Onpeaenute ¢opmyny BeLLecTsa.

58. BbiBegute monekynspHyto popmyny BelecTBa, cogeprkaltero 85,7 % yrnepoga v 14,3% Bogopoaa.
MnoTHOCTbL Napos No Bogopoay pasHa 21.



59. HanguTte monekynapHyto opmyay yrneBoaoposaa, MaccoBas 40AA yrieposa B KOTopom coctasnseT 80%,
OTHOCUTENbHAA NJIOTHOCTL BELLLECTBa NO BoAOpoAy paBHa 15.

60. Kakoit ob6bem (H.y.) Bogopoaa Heobxoammo 3aTpatnTb ana rugpuposanuns 0,1 moab aTuneHa?

61. OnpegenunTe, Kakoit o6bem Kncnopoaa (H.y.) 3aTpaTmuTca Ha nosHoe cropaHue 1,12 n meTaHa?

62. Kakoit o6bem nponeHa (H.y.) byaeT nspacxonoBaH B peakumnun ¢ BOAOPOAOM, ecnm obpasyetca 7,15 monb

nponaHa?

63. 6,4 r Kapbunaa Kanbuma pacTsopuam B Boge. Kakoit o6bem (H.y.) aueTuaeHa npm sTom BblAenmnTcA?
64. ntoko3y maccoit 50 r pactsopunn B 100 r Bogbl. BbluMcIMTE MacCOBYHO 4010 1HOKO3bl B MO/yYMBLUEMCS

pacTeope.

65. BbluMCANTE MACCY YKCYCHOWM KMCNOTbI, 3aTPaYeHHYI0 Ha PeaKLmMio C pacTBOPOM rMAPOKCHAa HaTPMA Maccoi

120 r ¢ maccoBoii gonen wenoum 25%.

66. Kakoi o6bem Bogsopoaa (H.y.) BblAEAUTCA NPU B3aUMOAENCTBUM YKCYCHOM KMCAOTbI € 10 r marHums,

coaepatutero 20% npumeceir?

67. Kakas macca ¢peHonATa HaTpMa MOXKET ObITb Noy4YeHa Npu B3aMmoaencTemmn peHona maccoi 4,7 r c
pacTBOPOM rMAPOKCUAA HATpmA, cogeprKalero 2,4 r NaOH.

3aoanus 011 nposedeHuUs NPOMENHCYMOUHO20 KOHMPOs 8 (hopme IK3ameHa

OBIIASA U HEOPTAHUYECKASA XUMMUAA

Bonpocsl it KOMIIBIOTEPHOT'0 TECTHPOBAaHUA M0 AucHuIuinae «XUMMUA»

1. SIBneHue, CBUIETENbCTBYIOLIEE O TOM, YTO
aTOM UMeEET BHYTPEHHIOIO CTPYKTYpY-
3TO
O PpaanoaKTHBHOCTh
O BJIEKTPOIPOBOJHOCTh
O CBOIiCTBa UJCANbHBIX I'a30B
o nuddysus
2. ATOMBI COCTOST U3
O IIPOTOHOB M HEUTPOHOB
O AaTOMHBIX Si7Iep U DJIEKTPOHOB
O HYKJIOHOB
O MOJEKYI.
3.DnekTpoHHast KOH(pHUTYpaIUs aToMa XJIopa
o 1s%2s*2p®3s°3p°
o 1s%2s?2p°
o 1s22s?2pf3s23p°®
o 1s22s22p®3s23p4st
3.ATOMBI IByX U30TOMOB OJJHOTO U TOTO K€
3JIEMEHTA OTINYAIOTCS
O 3apsoM sjapa
O YHCJIOM JIEKTPOHOB
O YHCIOM HEWTPOHOB
O YHCJIOM IPOTOHOB
4.9nexTpoHHast OpOUTaAIb — 3TO
o GyHKIHS, KOTOpask OMUCHIBACT
BEPOATHOCTh HAXOXKJICHU SJIEKTPOHA B
KaXJI0U
O 00JacTH MPOCTPAHCTBA;
o 00JyacTh B MPOCTPAHCTBE, Ie Hanboee
BEPOSATHO HAXOXKJECHHUE IIEKTPOHA;
O HabOp YEeThIpEX KBAHTOBBIX YHCEI

O TPAeKTOPHs, IO KOTOPOU JIBUKETCS
JJIEKTPOH B aTOME
5.25eKTpoHHast KOHPUTYpaIys aToMa XJiopa
o 11s?2s?2p°3s23p°
o 1s%2s?2p°
1522522p%3s23p°®
1s22s22p°3s23p°4st
6.OneKTpoHHAsE KOH(UTYyparus GTOpUI — NOHA
o 1s22s22p°
o 1s%2s%2p°3st
o 1s%2s?2p*3d15f!
o 1s%2s%2p°
7.11o cBOMM (pU3UYECKUM CBOMCTBAM BOJIOPO/T
BO MHOT'OM TTOXO0X Ha
O TAaJIOTeHBI
O IICIOYHBIC METAJLIBI
o OeHszoiu
o (QymiepeH
8.d-a;emenTy 4 meproa COOTBETCTBYET
aJIeKTpOHHas Gopmyria
o ...3523p%3d°4s?
o ...3523p%s?
o ...3s23p%4s2301%p?
o ...3s23p%4s2301%4p®55%4d!
9.13 snemenToB 3 mepuoia Hauboee SpKo
BBIpQ)KCHHBIC HEMETAITHUCCKUE
CBOWCTBA UMEET
o Si
Ar

© 0

@)
©)
@)

S
Al



10.MakcumanbHOE YUCIIO0 JIEKTPOHOB,

3aHUMAIOIIUX P-TIOYPOBCHb, PABHO
o 8

o 1
o 2
o b6

11.9nemeHT, aTOMBI KOTOPOTO B
HEBO30YXJICHHOM COCTOSIHUH UMECIOT
3JICKTPOHHYIO KOH(PUTYpAIHIO

1522s22p°3s23p°301%4s%4p3, 5t0:
o P
o As
o Si
o Ge
12.Yucno opburaneii Ha d-mogypoBHE PaBHO:
o 5
o1
o 3
o 7
13.OnemMeHT, aTOMbI KOTOPOT'O UMEIOT
AJEKTPOHHYIO KOHPUTYPAIHIO
1s%25%2p°3s23p°%4s?, o0

o K
o Ca
o Ba
o Na

14 .Onextponnas Gopmyia atoma
1522s22p°3s23p2. dopmyita ero BOIOPOIHOTO

COCTUHEHUS:

o SiHa

o PHs

o H.S

@] CH4
15.Bce anemenTsl raBHbIX noarpynn | u |l
rpynn [lepuonnyeckoii CHCTEMBI, a TAKKe

re’aui OTHOCSAT K

O S-dIeMeHTaM

O TEePEeXOTHBIM dJIEMEHTaM

O THUIHUYHBIM METaJJIaM

O THITMYHBIM OKUCITHTEIISIM
16.Bce S-anmeMeHThI, KpoMe BOAOPO/A U TS,
SIBIISTFOTCSI

O MeTajulaMu

O TOJIyTIPOBOJHUKAMU

O JKHUIKOCTSIMHU TPU KOMHATHOM

TeMIeparype
O Ta3000pa3HBIMH BeleCTBaMU O€3 IBETa
U 3armaxa

17.011H 13 371€MEHTOB TPETHEN TPYIIIILI,
npencka3zanHeix .M. MenzaeneeBbim,

oOpa3yet okcuj, coaepxamuit 25,5%
KHCIIOPOJa. ITO DJIEMEHT

o Ga

o Si

o Ge

o Al
18.Bce d-31eMeHTBI SBIISIIOTCS

O METAJUIAMH C XapaKTEPHBIM

METAJIMYSCKUM OJIECKOM

o 3¢ (}EKTUBHBIMU MTOJYITPOBOTHUKAMHU

O WJeaTbHBIMHU U30JIATOPAMU

O THUIHMYHBEIMHA HEMETaJIaMU
19.JloHOPOM 3JIEKTPOHOB HE MOXKET OBITh

o H'

o NHs

o OH

o CI
20.CBs13u, 0Opa3oBaHHBIE TIO IOHOPHO-
aKIETITOPHOMY MEXaHU3MY €CTh B MOJICKYJIE

o NH40H;

o H-20;
O CH4;
o NaCl

21.AoHbI-3TO
O OJHOATOMHbIC WJIM MHOTOATOMHBIC
YaCTUIIbl, HECYIIINE AICKTPUUECKUN
3apsn,
O aTOMBI, XapaKTePHU3YIOIIHUECs OTHUM U
TEM XKe 3apsIoM siipa,
O YCIJIOBHBIE 3aps/ibl aTOMOB B MOJIEKYJIE,
BBIUMCJICHHBIC B MPEATIOI0KEHUH, YTO
BCE CBSI3M B MOJIEKYJI€ — KOBAJICHTHBIE;
O BEIIECTBA, UCIIOJIb3YEMbIE IS
U3TOTOBJICHHSI DJICKTPUUECKUX
MIPOBOJIOB
22.B monekyne Bogopoaa Hz xumudeckas
CBSI3b
O KOBAJIGHTHAs! HEMOJsIpHAast
O BOJOpOJHAs
O WOHHas
O JOHOPHO-aKIENTOPHAS
23.®opmyna BeliecTBa ¢ HOHHOM CBSI3bIO
o KH
@] C2H4
o CCls
o NH3
24 KoBajieHTHast HEMOJIAPHAs CBSI3b 00pazyeTcs
MEX1y aTOMaMu
o XxJopa
O BOJOPOJA U KHCIIOPOJa
O yriepoja M BOAOpoja
O MarHus
25.BonopoHas cBsizb 00pa3yeTcs MEXIy
O MOJEKYyJIaMHU BOJIbI
O MOJIEKYyJIaMH BOJIOPOJa




O aToMaMH METaJUIOB U aTOMaMu
BOJIOpOJIA
O MOJIeKyJIaMU YTJIEBOJOPOJIOB
26.I1apa 31eMEHTOB, MEXTy KOTOPBIMHU
o0Opa3yeTcs HOHHAsi XUMUYECKasl CBSI3b ATO
O KaJui U KUCIOPOLI
O KpEeMHHI U BOAOPOL
O BOAOPOA U XJIOP
O YIJIepoJ U cepa
27.BemecTBo, B MOJIEKYJIE KOTOPOrO HET T-
CBSI3H:
O aMMHaK
o azor
o OeH3on
O OJTUJIeH
28.Xummnueckasi CBAI3b - 3TO
O B3aMMOJICWCTBHE aTOMOB,
00yCIaBIMBAIOIINX YCTOUYUBOCTD
MOJICKYJIbI, KaK I[EJI0Tr0
o 00pa3oBaHHE MOJIEKYJISIPHBIX
opOuTanei u3 aTOMHBIX
O TPUTHKEHHUE DIIEKTPOHOB OJTHUX aTOMOB
K ApaM JPYTUxX aTOMOB
O 000011eCcTBIEHUE 3JIEKTPOHHBIX Map
pa3IMYHBIMH aTOMaMH
29.Cycnen3ueii (B3BeChbI0) Ha3bIBACTCS
O TeTepOoreHHas CMEeCh YacTUIl BEIIeCTBA
OIIpPENIeNIEHHOTO pa3Mepa
O TOMOTEHHasl CMeChb HE MEHee JIBYX
TBEPJIBIX BEIECTB
O TeTepOreHHas CMECh YaCTHIl BEIIeCTBA
T000T0 pazMepa
O PpacTBOp CO CTPOTO B3BEIICHHON Maccoi
pPacTBOPEHHOTO BEMIECTBA
30.IIpomexxyTOUHOE MECTO MEXAY UCTUHHBIMU
pacTBOpaMu | CyCIIEH3USIMHU
3aHUMAIOT
O KOJUIOWJIHBIE PACTBOPHI
O Tremu
O MblIa
O KOIIJIOUJHBIC JUCTIEPCUU
31.Cpenu nepeunciIeHHbIX BEIIECTB K
AITOTPOITHBIM MOIU(DUKALIUAM yTIepoa
OTHOCATCS
o anMa3s
O KBapI
O O030H
O OHHKC
32.Bonopon — camblii pacnipoCTpaHEHHBIN
3JIEMEHT
o BO BceneHHou
o Ha 3emue
O B 3E€MHOU KOpe

o B armocdepe 3emiun
33.Boaopoa kak mpocToe BEIIECTBO MPpHU
OOBIYHBIX YCIIOBHUAX MPEICTABIAECT COOOM
o ras
O JKHUJKOCTb
O KpHUCTAJUIbI
O IIa3My
34.Cpenu Bcex cOeAMHEHUH BOAOpOJa
HauboJjee BaKHOE MECTO B JKU3HU
YeJI0BEeKa 3aHUMAeT
O BOJA
o HepTh
O TJIOKO3a
O IPUPOJHBIN ra3
35.MaccoBas 107151 pacTBOpa — 3TO OTHOILICHUS
O MaccChl pACTBOPEHHOTO BEIIECTBA K
Macce pacTBopa
O KOJHMYECTBA PACTBOPEHHOT'O BEIIECTBA K
CyMMe€ KOJIMYECTB BCEX BEIIECTB
COCTABIISIFOLINX PACTBOP
O KOJIMYECTBA BELIECTBA K 00BEMY
pacTtBopa
O KOJIMYEeCTBa PaCTBOPEHHOTO BEIECTBA K
Macce pacTBOPUTEIIS
36.271eKTPOAUTHI — 3TO BELIECTBA, KOTOPHIE
O JHCCOIMHPYIOT B PAcTBOPE HIIU
paciuiaBe Ha HOHBI
O IPOBOJAT NEKTPUUECKUI TOK
O PpacTBOPUMBI B BOJIE
O HE paCTBOPUMBI B OPTaHMYECKHUX
pPacTBOPUTENSAX
37 Ilporiecc 2MEKTPOTUTHUECKON TUCCOIUAIINN
SIBIISIETCS
o 00paTUMBIM
O HEpPaBHOBECHBIM
O 93K30TePMUICCKUM
O DHJIOTEPMUYECKUM
38.Mepoii 2eKTPOTUTUUECKON TUCCOIUAIINN
MIPUHSTO CUUTATh
O CTEIEeHb AWCCOIUAINH
O MOJISIPHYIO KOHIICHTPAIUIO PacTBOpPA
o pH pactBOpa
O KOHCTaHTY 'MJIPOJNIU3a
39.CreneHp QUCCOLMAIINN — DTO
O OTHOIIIEHUE YKCTa MOJIEKYI,
pACIIaBIINXCS HA HOHBIL, K 00IIeMY
YHCITY MOJIEKYJ PACTBOPEHHOTO
BEIIIECTBA
O YHCJO THAPATHPOBAHHBIX MOJEKYI
INEKTPOJIUTA
O OTHOIIIEHUE KOJIMYECTBA PACTBOPEHHOTO
BEIIECTBA K 00IIEMY KOJIMYECTBY
BEIIIECTB B PACTBOPE




O OTpHILATEIbHBIN Jorapupm
KOHIICHTPAIIMHU BEIIIECTB B PACTBOPE
40.dnsa ypaBHenus peakiun CuSOs + KOH =
... COKpAIllECHHOE HOHHOE YPAaBHCHUE UMEET
BUI:

o Cu* + 20H = Cu(OH)2l

o 2K* + SO4% = K3S04

o Cu?"+ S04 + 2K* + 20H" =
Cu(OH)2}

o CuSOs + 20H = Cu(OH), + SO4*
41.MaccoBas 101151 caxapa B pacTBOpe,
cocrosieM u3 190 r Bogsl u 10 T caxapa
COCTaBIISIET

o 5%

o 10%

o 40%

o 0,5%

42 .Maccoas nons cynbdara meau(ll) B
pacTtBope, noiayyuBieMcs pactsopeHuem 20 r
nenTacynbdara meau(ll) 8 100 mu Boast paBHa
o 10,7%
o 16,7%
o 9%
o 71,5%
43.C TOUYKH 3peHusl TEOPUU
ANEKTPOIUTUICCKON TUCCOITUAITUH, KHCIIOTON
HA3bIBAIOT COCUHEHHE
o o0pa3syroliee Npu AUCCOLMAINHT B
BOJIHOM PacTBOPE U3 MOJIOKHUTEIbHBIX
MOHOB TOJBKO HOHBI Bojoposa H*

o o0pasyroliee npy AUCCOIUAINH B
BOJIHOM PacTBOPE U3 OTPUIIATEIIBHBIX
HOHOB TOJILKO THAPOKCHI-HOHBI OH’;

O TOJBEpraromieecst TUAPOIU3Y B BOJHOM

pacTtBope

O crnocoOHOE MPOBOIUTH IIEKTPUUECKUN

TOK
44.0OcHOBaHHUEM HaA3LIBAETCS COEIUHEHNE
o o0pazyroliee Npu ANCCOIUAINH B
BOJIHOM PAacTBOPE U3 aHUOHOB TOJBKO
THJIPOKCH/I-UOHBI
O He CcIIoCOOHOE MPOBOJIUTH
AIIEKTPUYECKUHN TOK
O HE paCTBOPUMOE B BOJIC;
O TOJBepraroiieecsi THAPOINU3Y B BOJTHOM
pacTBope
45.MHOTOOCHOBHBIEC KUCIIOTHI U OCHOBAHUS B
OTJIMYME OT OJHOOCHOBHBIX JUCCOLUUPYIOT

O CTYNEHYaTo

O OYCHb MEJJICHHO

O TPaKTHYECKU MTHOBEHHO

O TIPaKTHYECKH HE TUCCOIHUPYIOT

46.BoaHbie pacCTBOPBI MHOTHX COJIEH MOTYT
HMMETH LIEIOYHYIO WIH KUCTYIO
cpeny.lIpuunHoii 3TOrO ABIAETCS
O TIHMAPOJIN3 COJICH
O DIIEKTPOJIU3 COJIEH
O TUAPATUPOBAHUE COJIECH
O AUCHPOINOPLIMOHUPOBAHUE COJIEH
47.BoHBIN pacTBOP COJIM UMEET HEUTPATIHHYIO
peaxiuio, eciu cojib 00pazoBaHa
O CHJIbHBIM OCHOBAaHHUEM U CHUJILHOU
KUCIIOTOU
O CHWJIbHBIM OCHOBAaHUEM U CIab0OU
KHCJIOTOU
O crnabbIM OCHOBAaHUEM H cIaboit
KHCJIOTOU
O cia0bIM OCHOBaHUEM U CHIILHOM
KHCJIOTOU
48.ITouTy NOJTHOCTHIO TUAPOIIU3YETCS B
BOJTHOM pacTBOpE

o AbSs

o KCI

o H2SO04
o NazSOq

49.Yuensle, pabOTHI KOTOPBIX B HAMOOJIBIIEH
CTEIEHH CII0COOCTBOBAIIN

Pa3BUTHIO TEOPUH TUCCOIHALIUN
JIEKTPOIUTOB — 3TO

o Appenuyc u Jlebaii

o Mennenees u Mo3nn

o Pesepdopn u Ulpeaunrep

o Apucrorens u Meducrodennb
50.CoxpalieHHOMY HOHHOMY ypaBHeHHI0 Cu%*

+ S% = CuS| cooTseTcTBYeT Creayrolee
MOJIEKY/IAPHOE ypaBHEHHUE:

o Cu(OH)2 + Na;S = CuS| +
2NaOH

o CuCOz + HxS = CuS| + CO2
+ H20;

o Cu3(PO2 + 3(NH.S = 3CuS| +
2(NH3POyq;

o CuBr, + ZnS = CuS| + ZnBr,.
51.MaccoBas 1051 XJI0pUa Kajausi B pacTBOPE,
conepsamiem 50 r conu B 200 r Boas! paBHa

o 20%

o 25%
o 5%
o 1%
52.B3aumoeiicTBue kapOoHata 0apusi ¢
COJISTHOM KHCIIOTOW MOKHO MPEICTABUTH
COKpAIICHHBIM HOHHBIM YPABHEHHEM:
o BaCOs; + 2H" = Ba** + CO, + H,0O
o Ba** + ClI' = BaCl




o Ba? + CO3* + 2H' + 2CI = Ba** +

COs* + 2HCI
o 2H" + CO3* = HCO3
53.B pe3ynbTaTe 3JIeKTpoIn3a paciuiaBa
xJiopujia HaTpus oOpa3yercs

O METAJUIMYCCKUI HATPUU U XJI0P

O METaJUIMYECKU HATPpUI

o XJop

o okcua Hatpus u okcua xaopa(VIl)

54 K kiaccam HEOPraHMYECKUX COCTMHEHUM
OTHOCSITCS

O OKCHJIbI, KUCIIOTBI, OCHOBAHMSI, COJIU

O OKCH/IbI, aJIKaHbl, OCHOBAHUS, COJIH

O OKCH/JIbl, KUCIIOTBI, AJIKAIUEHBI, COJIU

O COJH, KapOOHOBBIE KUCIIOTHI,
OCHOBAaHUs, OKCH/JIbI

55.Pa3nen XumMuu, U3y4aroniii CKOpoCTH U
MEXaHHU3MbI XUMHUECKUX PEAKIIMA HA3BIBACTCS

O XHUMHYECKas KHHETUKa

O XHMHYECKasi TePMOJIMHAMUKA

O TEepMOXUMHUS

O KaJOpUMETpus

56.CKOpOCTh XUMHUYECKON pEaKLUU - 3TO

O M3MEHEHHUE KOJUYECTBA BEIIECTBA
peareHToB (WM MPOJAYKTOB PEaKIUu) B
€IMHUIlY BPEMEHU K eNHMIlE 00bEMa

O BpeMs, 32 KOTOPOE MOJIHOCTHIO
pacxoayeTcsi OJJHO U3 UCXOJIHBIX
BEIIECTB

O BpEMs, 32 KOTOPOE 3aKaHYMBAETCS
peaxius

O KOJIMYECTBO BELIECTBA ITPOIYKTOB
peaKkIuu K MOMEHTY OKOHYaHHUS
peakuuu

57 Koucranra ckopoctu K B 3akoHe
JEUCTBYIOIUX MACC — 3TO

O CKOPOCTh PEAKIIUU MPU eAMHUYHBIX
KOHIICHTPAIUSIX PEarnpyrOIIHX
BEIIIECTB;

o 0e3pa3mepHblif ko3 ULKEeHT
IPOMOPLUUOHATIEHOCTUA MEXKILY
CKOPOCTBIO MU KOHLIEHTpalUsiIMU

o K03 UIMEHT B ypaBHeHUH BaHT -
Toda;

O M3MEHEHHUE KOHILIEHTPAIUH BELIECTB K
MOMEHTY OKOHYAHHSI pEeaKInN

58.I1loHsATHE «paBHOBECHE) O3HAYAET
COCTOSIHUE, B KOTOPOM

O KOHIICHTpAIIUS BEIIECTB HE H3MEHSETCS
CO BPEMEHEM U OTCYTCTBYIOT MOTOKHU
MAacChl U DHEPTUH

O KOJINYECTBA PEareHTOB PaBHbI
KOJIMYECTBAM MPOJAYKTOB PEaKIIHH

O Macchl NPOAYKTOB pPEaKIMK PaBHBI
MaccaM MUCXOJIHBIX BEIECTB
O BHYTPEHHsISI SHEPTUS paBHA HYIIIO
59.XuMHYeCcKOe paBHOBECHE HA3BIBAIOT
JUHAMHYECKUM [TOTOMY, YTO

O [Ba MPOTUBOIOJIOKHBIX MpoLiecca
OPOTEKAIOT C OJTMHAKOBBIMU
CKOPOCTAMHU

O B pe3ynbTare coBepuiaercs padboTa

O B pe3yJibTaTe BBLACIACTCS WIN
MOTJIONIAETCS SHEPTHUS

O JIBa MPOTUBOIIOJIOXKHBIX IpoLiecca
OKa3bIBAIOTCS cOaaHCUPOBAaHHBIMU

60.Hexotopsie OBP MoryT nporekarb TOJIBKO
01 ICHCTBUEM DJIEKTPUUECKOTO TOKA.
CoBokynHocts OBP, koTOpBIE IPOTEKAIOT HA
3JIEKTpoIax (aHO/Ie, KaTo/Ie) B pacCTBOPaX WU
pacriaBax >JIeKTPOJIMTOB MIPH MPOITYCKAaHUH
JIEKTPUUECKOTO TOKA, Ha3bIBAIOT

O DIEKTPOIU3OM

O TUIPOIHU30M

O BIeKTpudpuKanuen

o arepuduKanuei

61.11pu snexTponnse BOJHOTO pacTBopa
cynb(ara Melu C UHEPTHBIM 3JIEKTPOAOM
00pa3yroTCs CIEAYIONUE MPOTYKTHI:

O Ha Karoje — MeJib, Ha aHOJIe —
KHCJIOPOJI, B PACTBOPE — CEpHAas
KHCII0Ta

O Ha KaTofe — BOAOPOJ, Ha aHOJIE —
KHUCIIOPO/I, B pacTBOpE — cynb(dar Mmeau

O Ha KaTojie — Me/lb, Ha aHOJIe — Cepa, B
pacTBOpe — TUIPOKCHU]T MEAH

O Ha KaTojie — BOAOPOJ, Ha aHOJIE — cepa,
B pacTBOpE — BoJIa

62.11pu snexTponn3e BOJHOTO pacTBopa
HUTpAaTa Kalusi C THEPTHBIM aHOJIOM
00pa3yroTcst CIETYIONTUE TPOTYKTHI:

O Ha Karoje — BOJIOPOJ, Ha aHOJE —
KHCJIOPOJI, B PACTBOPE — HUTPAT KAJIUS

O Ha Karoje — KaJuii, Ha aHOJE —
KHCJIOPOJ, B PACTBOPE — a30THAs
KHCIIOTa

O Ha KaToJie — KaJuii, Ha aHOJI¢ — a30T, B
pacTBOpe — TUPOKCHUT KaJIHsI

O Ha KaToje — BOAOPO/, Ha aHOJIE — OKCH]T
azora(lV), B pacTBOpe — BoJIa

63.3aK0HBI STEKTPOIN3a OBLITH
chopMyIHpOBaHbI 6J1aroaaps Hay4YHbIM
paboTam, BIIOJIHEHHBIM

o M.®apaneeM Bo Bropoui nonosuHe XIX
BCKa

o D.Pesepdpopaom B Hauane XX Beka




o Apucrorenem B |1l Bexe 10 H. 3.

o M.U. Kyry3osbm B 1812 roay
64.B ypaBHenuu peaknun HgS + HNO3z =
Hg(NO2 + S + NO + H20 cymma
K03 puIMeHTOB paBHa

o 23
o 25
o 18
o 15

65.13 psina Bemects: okeup cepoi(1V),
KHCIIOPOJI, a30THASI KUCJIOTA, THIPOKCH]
xene3a(lll) - ruapokcua 6apus BCTynuT B
peakuuio ¢

o okcuzioM ceprl(1V), a30THOM KHMCI0TON

KucaopoaoM, ruapokcuaom xemesa(lll)

o
O KHCIOPOJIOM, a30THOM KHUCIOTOMN
o ruapokcunom xeneza(lll), okcumom
cepoi(1V)
66.B 160 r okcuaa Maruust COOEpKUTCA
o 4 moas MgO
o 0,4 moms MgO
o 6 moms MgO
o 2 moas MgO

67.MaccoBas 0J1 XJI0pHUa Kajaus B pacTBOPE,

conepskauiem 50 r conu B 200 r BoAbI paBHA
o 20%

o 25%

o 9%

o 1%
68.Cremnens okucienus gocgopa B
oprodochopnoit kuciore HsPO4 paBHa

o 5

o 2

o 8

o 3
69.B ypaBuenuu peakmuu FeSO4 + KMnO4 +
H2S04 = Fez(SOz + MnSO4 + K2SO4 + H20

cyMMa K03 (HUIIMEHTOB HCXOIHBIX BEIICCTB

paBHa
o 20
o 30
o 15
o 12

70.Ans npurorosienust 50 mia 15% pactBopa
HEO0OXO0IMMO

o 7,51 comnmn42.5T BOIb

o 101 comu u 40 r Boabl

o 6rcomnu 54T BOIEI

o 2rcomdu S8 T BoabI
71.Bce XxuMHYeCKHE BENMIECTBA MOYKHO
pa3aenuTh Ha JIBa TUTIA!

O OpraHHYeCKHE U HEOPTaHHYECKHE

O WHJIWBH]IyaTbHBIC BEUIECTBA U CMECU

O METaJIbl U HEMETAaJIbI
O KHCJIOTBI U COIU
72.Cl10KHBIE HEOPTAHHUYECKHE BEIICCTBA
OOBIYHO JIEJST HA YEThIPE BAKHEHIIINX Kiacca:
O OCHOBAHUS KHCJIOThI, OKCHJIbI, COJIH
O METaJUIbl, HEMETAJIIBL, KUCIIOTHI, COIU
O OKHCIIMTEJIN, BOCCTAHOBUTEIH,
KaTaau3aTopbl, THTUOUTOPHI
O  OKCHJIBI, TIEPOKCHUIBI, KUCIIOTHI, COJIA
73.0Kkcu1aMH Ha3bIBAIOT COSIAUMHEHUS
O COCTOSINME U3 ABYX DIEMEHTOB, OJTHUM
13 KOTOPBIX SIBJISICTCS KUCIOPOI
O COCTOSAIINE U3 JIBYX 3JIEMEHTOB, OJTHUM
U3 KOTOPBIX SIBJIIETCS BOJOPOJ]
O coJepKallre aTOMBI BOJ0PO/Ia
O CcojepXKallue THIPOKCHIBHYIO TPYIITY
74.J1;1s1 ocHOBaHU HanboJiee XapakTepHa
peakIus C KUCIO0TaMH, Ha3bIBaeMasi peakiuen
O HeWTpanau3aluu
O DIIMMUHUPOBAHUS
o aTepuduKauu
O CaMOOKHCJICHUS-CaMOBOCCTAHOBJICHUS
75 Kucnoramu Ha3bIBalOTCS COCIMHEHUS
O COCTOSIIKE U3 BOJOPOAA, CIIOCOOHOTO
3aMENAaThbCs METAIIOM U KHCIOTHOIO
oCTaTKa
O COCTOSIIME U3 MeTalla U KUCIOTHOTO
ocTaTka
O coJep)Kallue OHY WU HECKOJIbKO
THJIPOKCHIIBHBIX TPYIIIT
O  coJeprKallre aTOMbI BOJIOPO/Ia
76.0OCHOBaHUSIMH Ha3bIBAIOTCSI COEAUHEHUS
O COCTOSIIME U3 METAJIa U
THIPOKCHIILHEIX TPYIIII
O coJepKallre aTOMbI BOJIOPO/T
O colepKallre aTOMbI MeTajlla U
KHCIIOpOJa
O COCTOSIIHE U3 MeTajlla U KUCIIOTHOTO
ocTaTKa
77. N3 6,4 r xapOuaa KalabIUs MOKHO
MOJIYYUTh
o 7.4 T TMIPOKCHIA KATbITHS
o 7,0 T rugpoKcHuIa KanabIus
o 10 r rugpokcuaa KaabLus
o 15 r rugpokcuaa kanbIus
78. lllenovyamu Ha3BIBAIOTCS
O PpPAacTBOPHMMEIE B BOJE OCHOBAHMS
O HEpacTBOPUMBIE B BOJIE OCHOBAHHMS
O OKCHJBI IIEIOYHBIX METAJIOB
O OKCHIBI IIEJIOYHO3EMETBHBIX METAJIJIOB
79. CriMKaT KaJms — 3TO
o COJb
O OKCH]




O TIPOCTOE BEIIECTBO o 972
O KHCIIOTa o 23
80. ITpu neilicTBUU a30THOM KUCJIOTHI Ha o 46
KapOOHAT MarHus BBIICTSETCS o 92
O YIJICKHCIIBIU a3 89. Beibepute hopmyiy BelecTna,
O YrapHblii ra3 COCTOSIIIETO U3 JIBYX aTOMOB KaJlusi, aToMa
O Tpemy4Hii ras KPEMHHUS U TPEX aTOMOB KHCIIOPO/Ia:
O BECEeISINii ra3 o CaSiOs
81.Coenunenus, odbpasyromuecs npu o K3SiO3
B3aMMOJICHCTBHH aKTHBHBIX METAJIIIOB C o K2COs
BOJIOPOJIOM, HAa3bIBAKOTCS o CaCOs3
O TUApUIaMU 90.®opmyna BemiecTBa, cocrosiero usz 64% N
o KapOugamu n 36% O:
O THUIpaTaMu o N.O
O aHTHAPUIAMHU o NO
83. B ypaBuenuu peakiuu NaSO3z + Clo + o N203
NaOH = NaxSO4 + NaCl + H20 cymma o NO2
K02(pPHUIIMEHTOB MPOTYKTOB PEAKIIUU paBHA 91.lononxute ypaBHenue ... + ...=2CuO.
o 4 o CuunP
o 5 o NauO2
o 3 o CuuO2
o 6 o 2Cuun0O
84. B ypaBuenuu peakunu Na;SOz + KMnO4 + 92. B pe3ynbtate paznoxenus 200 r CaCOs
KOH = NaxS04 + KoMnO4 + H20 cymma o peakuun CaCOsz = CaO + CO2 oOpa3syercs
KO3 (UIIMEHTOB paBHA CaO
o 9 o 56r
o 10 o 281
o 8 o 112r
o 6 o 140r
85. B ypaBuennn peakuuu H2SO4 + Kl = HpS + 93. B 64 r xucnopona Oz conepxurcs MoJjib
I2 + K2SO4 + H20 cymma ko3¢ unrienTon o 1
UCXOJHBIX BEILIECTB PaBHA o 2
o 13 o 3
o 12 o 01
o 2 94 .®u3nueckoe SIBIECHHE - ITO
o 6 O TOpeHWe MarHus
86. Cepebpo, Tak ke Kak U Meflb, HE MOKET O «ralieHue» COJbl YKCYCOM
O pearmpoBaTh ¢ pa30aBICHHBIMU O PpACTBOpPEHHUE KPAcKH B BOJIC
COJITHOM M cepHOM KMCIOTaMU O TIOATOPAHUE TTUIIU
O pacTBOPATHCSA B KOHIEHTPUPOBAHHOMN 95. OTnYUTH caxapHBI MECOK OT TOBAPEHHOM
CEpHOI KUCIOTE COJTM MOKHO
O 00pa30BBIBATH COCTUHEHUS CO O TIO IBETY
CTETIeHbIO OKHCIIEHUs +1 O O 3amaxy
O PpacTBOPATHCS B Pa30aBIICHHON a30THOM O TIO arperaTHOMY COCTOSTHUIO
KHCTIOTE O 1O BKYCY
87. Coenunennie Ca(OH)2 Ha3pIBaroT 96. SIBnseTcst TenoM:
O TallE€HOW U3BECTBIO O KeIe3o
O W3BECTHSAKOM O Melb
O XJIOPHOU U3BECTHIO O KpHCTaJI aMeTUCTa
O HeraireHo! N3BECThIO O KBapI
88. Brruucnure maccy (B T) HaTpus, 97. ®opmyIa CI0XKHOTO BEIIECTBA — ATO
BCTYTNHUBILIETO B peakiuto ¢ 64 r ceprl: 2Na + S o K

= NayS. o N2



o Cu
o HzS04
98. 3anuce SH20 o6o3HavaerT:
o 5 aTroMoB BOAOpOAA
o 10 atomoB BojOpoOJia ¥ S aTOMOB
KHCIIOpOJia
O _5 MOJICKYJ BOJIbI
o 10 aromoB Bogopoaa u 1 atom
KHCIIOPOJIa
99.. B 3anucu 6H2SO4 nHIeKCaMu SBIISIOTCS
o 6,2,4
o 6u4d
o 2u4
o 12u24
100. Macca (B r) 2 Mmosb Boabl H2O paBHa
36
18
64
48
101. [IpoueHTHOE copepxKaHUE MEU B OKCHJIE
meau(Il) CuO paBnHo
o 5
o 25
o 40
o 80
102. BaneHnTHOCTD Kele3a B COSTMHCHUN
Fe,O3 paBHa
o 2

o O O O

o O O
o MW

103. Kosdppuumenramu ypaBHenus ...Al +
...02 = ...Al203 sBIsIIOTCA

~ PPN
W N W

T

)

1

0o oonm
w
oM W

4,
104. Macca (B r) BOJbl, HOJy4YE€HHOU ITpH
B3auMO/IeiicTBHH BojiopoJa ¢ 1,6 T kuciopoa
2H; + Oz = 2H20 paBHa

o 4,6

o 18

o 3,2

o 18
105. BemectBo Al2(SO3 cOCTOUT U3 ... aTOMOB
QIIOMUHUS, ... aTOMOB CEPBHI, ... aTOMOB
KHCJIOPO/Ia.

whweRE

)

)

N NN
N

)

O O O O
)
B Rw s
)

106. ®opmyna BemiecTsa, cocTosmero u3z 75%
Cu25% H:

CHa
C2H2
C2Ha
CeHs
107. Jononaute ypaBaenue ... + 2HCI =
ZnCly + ...

o ZnucCl

o HxuCl

o ZnwuH;

o 2ZnwuH0
108. Macca (B r Bogopo/a, KoTopas
moTpedyeTcs sl BOCCTaHOBJICHHS Meau u3 160
r ee okcua no ypasuenuto CuO + Ho = Cu +
H20

o O O O

6

O O O O
AN OO

109. Cko1bpKO aTOMOB Ce€pbI COJIEPKUTCS B 2
MOJIb BEIIECTBA
o 6,02:10%
o 12,0410%
o 18,06010%
o 24,08:10%
110. ®u3nyeckoe sIBICHUE — 3TO
pPacTBOpEHHE IIMHKA B KUCJIOTE
ropeHue JpoB B KOCTPE
TastHHE JIbJA
paslIoKCHHUE TIEPMaHTaHaTa KaJlus Py
HarpeBaHUM
111. Xumuyeckoe CBOMCTBO KUCIOpOAA -
o ra3 0e3 IBeTa U 3amaxa
O TUIOXO PACTBOPHUM B BOJIC
O HE IPOBOJUT IEKTPUUECKUHN TOK
O TOA/ePKUBaeT ropeHne
112. SIBnsercs Tenom
o caxap
O 30JIOTOM CIIMTOK
o anma3z
o cepa
113. ®opmyiia CI0KHOTO BELIECTBA
o C (anma3)
o Na
o CuO
o S
114. 3anuce K20 o3nagaer
o 1 monekyna BemecTBa
O 2 aToma Kajius ¥ aToOM KHCJI0pOJia
o 3 aroma
o 1 arom kanus u 2 aToma Kuciopoaa
115. B 3ammucu 10HNO3 nHAEKCaMU SIBISTFOTCS
o 10
o 10m3

o O O O




o 10m30

o 3
116. Macca (B r) 3 monb kuciopoaa (O paBHa

o 96

o 18

o 64

o 48
118. [IpoueHTHOE copepkaHNE a30Ta B OKCHUJIE
azora(IV) NOz paBHO

o 50

o 25

o 70

o 30
119. BasieHTHOCTD XJIOpa B COEIMHEHUU
Cl1,07 paBHa

o 2

o 1

o 14

o 6
120. Koappunmenramu ypaBaenus ...K +
...02 = ...K20 sBasitoTcs

o 4,0,2

o 1,24

o 4,12

o 4,4,6
121.Macca (B r) metana (CH, nmomyyenHoro
Py B3aUMOJICUCTBUM Bojopoa ¢ 24 T
yraepoaa 2Hz + C = CHa.

o 24

o 8

o 32

o 12
122. BemectBo Caz(PO4)2c0CTOHT U3 ...
aTOMOB KaJbIu4, ... aTOMOB (docdopa, ...
aTOMOB KHCJIOPO/a.

o 3,2,2

o 3,2,8

o 3,1,8

o 2,3,8
123. ®opmyna BeliecTBa, cocTosmero u3 76%
Cru24% O:

o CrO

o CrOs

o Cr03

o CrClz
124. lonontaute ypaBHeHUe ..+ ... = BasN»

o BauN;

o 3BawuH;

o 3BauN:

o 3Bau N0
125. Beinenutcs npu B3aumoaencteuu 130 r
LIMHKA C coasgHon Kuciaoron Zn + 2HCI =
ZnCl2 + H2 Bomoposa maccoit

T

16
8
2
4
126. CkOIBKO aTOMOB CEPBI COAEPKUTCA B 32 T
BeIllECTBA
o 6,02:10%
o 12,04+10%
o 18,0610%
o 24,0810%
127. X¥MUYEeCKOE SIBJICHUE - 3TO
O KWIIEHUE BOJIbI
O DAa3JI0KEHUE BOJIBI
O 3aMmep3aHue BOJbI
O HCMapeHue BOJbI
128. Pa3nenuth cMech MOXKHO, IOTOMY UYTO
CBOICTBa BEIIIECTB B CMECH
O HE COXPaHSIOTCS
O OJMHAKOBBI
O DAa3JIUYHbBI U COXPAHSIIOTCS
O HE JOIYCKAaIOT €€ pa3/ieJeHHs
129. SIBnsercs BemecTBOM
O MEeTaJUIMYECKMU JIHCT
O MEIHbIA KOJOKOJI
O KyCO4YeK Mmela
O JOUCTUUIMPOBAaHHAs BOJA
130. ®opmysna mpocToro BemecTsa - 3To
o K2COs3
o N20O
o SO3
o Ho
131. 3anuces 3N2 o603HauaeT:
o 6 aroMOB HaTpUs
o 6 aroMoB a3zoTa
O 3 MOJNEKYJbI HATPHUS
O 3 MOJEKYJbI a30Ta
132. B 3anucu 12S102 ko3¢ HULIMeHT paBeH:
o 24

o O O O

o 14

o 2

o 12
133. OTHOCHUTENBHAS Macca MOJIEKYJIbI
NOz2 paBHa

o 46

o 30

o 15

o 24

134. [IpoueHTHOE COZIepKaHUE YIIIEpO/ia B
stmiene (C2H paBHO

o 70
o 22
o 43
o 86



135. BajieHTHOCTB cepbl B COEAMHEHUH
SOz paBHa
o 2

CD|4>00

o
o
o
136. Koapdunuenramu ypaBuenus ...Al +
...Cl2 = ...AICl3 sBIsitOTCS

NAN G
w U1 U1 W

:

N BN O

o O O O

137. Beraucnute maccy (B ) cephl,
BCTYMNUBILEH B peakuuio ¢ 16 r kuciopoga S +
02 =S0..

o 32
o 16
o 1,6
o 3,2
138. Bribepure dhopMyiry BemiecTsa,
COCTOSALIETO U3 TPEX aTOMOB HATPHUs, aTOMa
docdopa 1 4eThIpex aTOMOB KHUCIOPO/Ia.

o NazPOq4

o K3POq

o NO, Nau P,0s

o NaNOs
139. ®opmymna BeniectBa, cocrosiero u3 89%
Cunll%O

o Cu0

o CuO

o CuSOq4

o Cu(OH):
140. HonosnHUTE ypaBHEHHUE
Fe + 60
4Fe u 302
4Fe u 602
2Fe u O
141. CxonpKO TPaMMOB KHCJIOPO/Ia TTOJTYIHTCS
IIPY pa3jokeHuu 15,8 T nepMaHraHara Kaaus:
2KMnOs = KoaMnOs + MnO2 + O2?

+ ... = 2Fe203

O O O O

o 16
o 28
o 32
o 16

142. CkoabKO MOJIEH COCTaBISAIOT
12,04+10% monexyn yraekucioro raza (CO
o1
o 2
o 3
o 4
143. 3apsin sinpa atoma paBeH
O HYIIO
O 4HCHY OIPOTOHOB B siApe

O YHCITY HEUTPOHOB B fA1pe
O CyMMe 4ucia IPOTOHOB U HEUTPOHOB B
aape
144. Yucno 31eKTpOHOB B aTOME HE PABHO
YHCIIy IPOTOHOB B sIpE 3TOTO aToMa
IOPSIKOBOMY HOMEpPY 3JIEMEHTa
4KCIy HEUTPOHOB B siipe aToMa
3apsay sapa aToMa
145. Atom yriepona coaepKut
6 IpOoTOHOB U 6 DIEKTPOHOB
6 MPOTOHOB U 12 3IEKTPOHOB
12 1poTOHOB U 6 BIIEKTPOHOB
12 npoToHOB U 12 371€KTPOHOB
146. IlopsiiKOBBIIT HOMEp 2JIEMEHTA PaBEH
O YHCIY 3JIEKTPOHOB Ha BHEILHEM CJIOE
aToMa
O YHCIy HEMTPOHOB B AJpe aTomMa
O CyMMe 4ucia IPOTOHOB U HEUTPOHOB B
aToMe
O YHCHY 3JIEKTPOHOB B aTOME
147. ATOMBI OTHOTO U TOT'O K€ 3JIEMEHTA MOT'YT
CoJIep’KaTh
O Ppa3HOE YUCJIO IPOTOHOB
Pa3HOE YNCI0 HEUTPOHOB
pa3HOE YUCIIO DIEKTPOHOB
TOJIBKO OJINHAKOBOE YMCJIO U IPOTOHOB,
Y HEUTPOHOB, U 3JIEKTPOHOB
148. Atom (ropa comepkur
o 9 npoToHOB U 19 31eKTpOHOB
o 9 NpoOTOHOB U 9 3JIEKTPOHOB
o 19 mpotonoB u 19 snekTpoHOB
o 19 nmpotoHOB 1 9 371€KTPOHOB
149. 3apsan sapa atToMa paBeH
O Pa3HOCTH YHKCia MIPOTOHOB U YHCIa
JJIEKTPOHOB B aTOME
O YHCIY OPOTOHOB B SApe
4KCITy HEUTPOHOB B sI/Ipe
CyMMe 4HcJia IPOTOHOB U 3JIEKTPOHOB B
aToMe
150. B cocTaB aTomMa BXOIAT
IIPOTOHBI
IIPOTOHBI U HEUTPOHBI
HEUTPOHBI U DJIEKTPOHBI
IPOTOHbI, HEUTPOHBI, SJIEKTPOHBI
151. ATom KuCII0poAa COAEPKUT
8 MpOTOHOB U 16 AIEeKTPOHOB
16 TpOTOHOB U8 NEKTPOHOB
8 IPOTOHOB U 8 AIEKTPOHOB
16 npoToHOB U 16 21EKTPOHOB

o O O O

o O O O

o O O

o O

o O O O

o O O O



Ikana ouneHKku 00pa3oBaTebHbIX JOCTHKEHUH (11 BCeX 3aJaHN)

IIpoLeHT pe3ynbTaTUBHOCTH (IIpaBUIIbHBIX OrneHka ypoBHS MOJTOTOBKH 0ayu1 (OTMETKA)
OTBETOB) BepOabHBIN aHAJIOT

90-100 «5» - OTJIIMYHO

75-90 «» - xoporio

61-75 «3»
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