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MIPOBEPSEMBIX TPEOOBAHUH K pe3yiIbTaTaM OCBOEHUSI OCHOBHOU
o0pa3oBaTeabHON MPOrpaMMBbl CpeIHEro O0IIero 00pa3oBaHUs
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Koaudukarop
NMpoBepsieMbIX TPeOOBaHUI K pe3yJIbTATAM O0CBOEHHS OCHOBHOI
00pa3oBaTeJibHOIi MPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHus U 3J1€EMEHTOB
coep:KaHus 1/ MPOBeJeHHs eJUHOr0 rocyAapcTBEHHOI0 IK3aMeHa
no XUMHUHN

Komudukatop mnpoBepseMbIXx TpeOOBaHMH K pe3yabTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHOM INPOrpaMMbl CPeAHEro oOLero oOpa3oBaHUs
U 3JIEMEHTOB COJEPKaHUS AJIS IPOBEICHUS €IMHOTO FOCYAapPCTBEHHOTO 9K3aMeHa
o XUMUH (mamee — KOXU(HKATOp) SBISETCS OJHAM U3 JOKYMEHTOB,
OIIPEAENAIOIUX CTPYKTYPY M COJICP)KAHUE KOHTPOJIBHBIX H3MEPHUTEIbHBIX
marepuaioB (manee — KMM). Kogudukatop sBiseTcs cucTeMaTH3MPOBAHHBIM
MepeyHeM TIPOBEPSEMBIX TPeOOBaHUA K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOIl IpPOrpaMMbl CpefHEro oOIIero o0pa3oBaHUSL U JIIEMEHTOB
COZAEPXKaHUs, B KOTOPOM Ka)XkJJOMY OOBEKTY COOTBETCTBYET OIIPEACIEHHBIN KOJ.

KomudukaTop mOKa3blBaeT TNPEEMCTBEHHOCTb MEXKIY IOJOXKSHUSIMH
(enepanbHOro rocyJapcTBEHHOI'0 00pa30BaTENbHOIO CTaHAapTa CPETHEro 00IIero
obpazoBanus (manee — ®IOC COO) (mpukaz MuHHCTEepcTBa 00pa30BaHUS
u Hayku Poccuiickoii ®Penepanuu ot 17.05.2012 Ne 413 ¢ wu3sMeHeHHsIMH,
BHECEHHBIMHM IIpHKazaMM MuHHUCTepcTBa 00pa3oBaHUs U Hayku Poccuiickoit
Denepanun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613,
npukazamMn MunHCcTepcTBa pocBemenus: Poccutickoit denepanuu ot 24.09.2020
Ne 519, or 11.12.2020 Ne 712) n denepanbHOro KOMIOHEHTa IOCYIapCTBEHHOIO
00pa3oBaTebHOrO CTaHAAPTa CPeAHEro (IOJHOro) 00mero oopasoBanus (IIpUKa3
MuHoOpa3oBanust Poccuiickoii ®egepanuu ot  05.03.2004 Ne 1089  «O6
YIBEpXKICHUH (elepaJbHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX O00pa30BaTeNIbHBIX
CTaHIApTOB HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHero (MOJHOTro)
o61ero o0pa3oBaHUsD € U3MEHEHUAMH, BHECEHHBIMH INIpHUKazaMu MUHHCTEpPCTBA
oOpazoBanuss u Hayku Poccuiickoii ®enepamun ot 03.06.2008 Ne 164,
or 31.08.2009  Ne 320, ot 19.10.2009 Ne427, ot 10.11.2011  Ne 2643,
or 24.01.2012 Ne 39, ot 31.01.2012 Ne 69, o1 23.06.2015 Ne 609, ot 07.06.2017
Ne 506) mo xumuwu.

Konudukatop cocTout U3 ABYyX pa3zieioB:

— paznen 1. «IlepeueHp mpoBepseMbIX TpeOOBaHUI K pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeNIbHOW IMPOrpaMMbl CPEIHET0 OOIEro 0Opa30BaHUS IO
XUMHUI,;

— paznen 2. «llepeueHb >JIE€MEHTOB COJEPXKaHHUS, MPOBEPSEMBIX Ha €JUHOM
TOCYAapPCTBEHHOM DK3aMEHE 110 XHUMHI).

B xoampukatop He BKIIOYEHBI TPEOOBAHWS K pe3ysbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNbHON TPOrpaMMBl  CpPEIHEro o0wero oOpa3oBaHUs
U DJIEMEHTHl COJEPXKaHHS, JOCTIKCHHE KOTOPBIX HE MOXET OBITh IPOBEPEHO
B paMKaX I'OCy/1apCTBEHHOM NTOrOBOW aTTECTaIHH.
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Paspen 1. [lepeyens npoBepsieMbIX TPeOOBaHUIl K pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOMH NPOrpaMMbl
cpe/iHero ooumero 00pa3oBaHus M0 XUMHUH

[lepeuenr TpeOoOBaHMII K pe3ylbTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMs TOKAa3bIBAET
NIPEEMCTBEHHOCTh TPEOOBAHMIA K YPOBHIO TIOJITOTOBKH BBIITYCKHHUKOB Ha OCHOBE ()e[epalbHOIO KOMIIOHEHTA TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero (IoJIHOTO) obmiero oopazoBaHus (0a30BbIM W MPOQPHIBLHBIN ypoBHHU) 10 XuMmuH U TpeboBanuii PI'OC COO k pe3ynbrataM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI CPEAHETO 001Iero o0pa3oBaHusl, JOCTHIKEHHE KOTOPBIX poBepsieTcs B xoae EI'D.

Tabmuma 1

Kon TpeOoBaHnus K pe3yibTaTaM 0CBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM IPOrpaMMbl CpeHero oo1ero od0pa3oBanms,

KOHTPOJIN- NpoBepsieMble 32IaHUSIMH IK3aMeHAIIMOHHOH padoThl
pyemoro degepanbHbIi KOMIIOHEHT I'OCYy1aAPCTBEHHOI0 P1rocC COO
TpedoBaHus 00pa30BaTeILHOI0 CTAHAAPTA CPeHero (MoJHOro) 001ero 0azo6vlil yposeHs VenyONéHHbIL YPOBeHb
o0pa3oBaHus
1 3HaTL/IOHUMATH
1.1 Bascnenimue xumuueckue nonamus
1.1.1 [Tonnmarh CMBICT BaXKHEHIIMX TOHATHH  (BbLAENATh, WX | Bnagenne — ocHoBomonaratomumu | CHOpMHUPOBAHHOCTh — CHUCTEMBI

XapaKTepHbIe NMPU3HAKH): BEIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, | XUMUUYECKUMH TOHATHSIMHU, TEOPHs- | 3HAHUM 00 OOLIMX XMMHUYECKHUX
MOJIEKyJa, OTHOCUTEJbHbIC AaTOMHBIC U MOJIEKYJIIPHBIE MAacChl, | MH, 3aKOHAaMH W 3aKOHOMEpHO- | 3aKOHOMEpPHOCTSIX, 3aKOHAaxX, Te-
MOH, HW30TONbl, XMMHUYECKas CBsI3b, DJIEKTPOOTPULATENBHOCTD, | CTSIMH; YBEPEHHOE MOJIb30BAHUE XU- | OPHUAX

BAJICHTHOCTb, CTENEHb OKHUCIIEHHUsS, MOJb, MOJSpHAs Macca, | MU4eCKOil TepMHUHOIOTHEH U CHM-
MOJISIPHBIA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO | BOJIMKOM

CTPOEHUS, pPaCTBOPHI, PACTBOPHUMOCTb, HIEKTPOIUTHI U HEAIEKTPO-
JIMTBI, SJEKTPOJIUTHYECKAsT TUCCOLMALIUS, THIPOIN3, OKUCIUTENb
U BOCCTAaHOBMTENb, OKUCJIEHHE U BOCCTAHOBJIEHHUE, 3JIEKTPOJIU3,
CKOPOCTh XMMMYECKOW peaklUM, XUMHYECKOE paBHOBECHE,
TEIIOBOM  3(QQeKT peakuuu, yrIepogHblii ckeneT, (yHK-
LMOHAJIbHAS TPYIINa, U30MEPUS U TOMOJIOTHUS, CTPYKTYpHas U Mpo-
CTpaHCTBEHHAsl M30MEpHs, OCHOBHbIE THUIIBI pEakiyil B Heopra-
HUYECKOW U OPraHUYECKON XUMUU

1.1.2 BrigBiaTs B3aUMOCBA3U HOHATUH

1.1.3 Ucnonp3oBat,  BakHelmmme  XUMHUYECKUE  HOHATHI A
OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SIBICHUH
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Kon Tpe6oBaHus K pe3yibTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1iero odpa3oBanms,
KOHTPOJIN- NpoBepsieMble 32IaHUAMH IK3aMEeHAIIMOHHOH padoThl
pyemoro ®egepanbHbIi KOMIIOHEHT IOCYy1APCTBEHHOI 0 P1rocC COO
TpedoBaHus 00pa30BaTeIbHOIO CTAHAAPTA CPeHero (I0JIHOro) o01ero 0a3086biil ypoGeHs VenybnénHulll ypoeeHs
o0pa3oBaHus
1.2 OcHogHble 3aKOHbL U Mmeopuu Xumuu
1.2.1 [TpuMeHSATH OCHOBHBIE TTOJIOKEHHUS XUMUYECKUX TECOPHIA (CTPOCHUS
aToMa, XUMHMYECKOH CBS3M, SJIEKTPOJIMTHYECKON IHcCOLMalny,
KHACJIIOT W OCHOBAaHWH, CTPOCHHUS OPTaHUYECKUX COCIAUHEHHIA,
XUMUYECKON KUHETUKH) JUIsl aHAJIM3a CTPOEHUS] U CBOWCTB BEILIECTB
1.2.2 [TonuMath TpaHUIBI MPUMEHUMOCTH M3YUYCHHBIX XHUMHUYECKUX
Teopui
1.2.3 ITonumate cmbicn Ilepuoaunudeckoro 3akona JI.M. MenueneeBa
Y UCTIOJIb30BaTh €ro JJIs KaYeCTBEHHOI'O aHajan3a U 00OCHOBaHUS
OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUSI aTOMOB, CBOWCTB XUMHU-
YECKUX JIEMEHTOB M X COCMHEHHM
1.3 Baoicnetimue eewgecmea u mamepuanst
1.3.1 KnaccuunupoBarh HeopraHMUeCKHE U OPraHUYECKHUE BeEIecTBa
10 BCEM M3BECTHBIM KJIacCH(PHUKAIIMOHHBIM MPU3HAKAM
1.3.2 [ToHnMaTh, YTO MPAKTUYECKOE MPUMEHEHHE BemecTB 00ycnoB- | ChopMUPOBAHHOCTh npezacras- | CHopMUPOBAHHOCTD YMEHUi
JICHO MX COCTaBOM, CTPOCHHEM H CBOIICTBaMU JICHUI O MECT€ XMMHH B COBPEMEH- | IPOTHO3UPOBATh, aHAJIU3UPOBATH
1.3.3 VIMeTh TIpeCTAaBJIEHHE O POJM M 3HAYEHHH JAHHOIO BemecTpa | HOM  HAyuyHOM — KapTHHE MMPA; | M OLCHMBATH C MO3HIUH IKOJIOTH-
B [PAKTHKE NOHUMaHHE POJIM XUMHUHU B (POpMHU- | 4ECKOH 0E30IacCHOCTH TOCIEACT-
pOBaHUU Kpyrozopa H (YHKLIHO- | BUsI OBITOBOM M MPOU3BOJICTBEH-
HQJIBHOM TIPAaMOTHOCTH YeJOBEKa | HOM JeATEeIbHOCTH YEIOBEKa, CBsI-
JUIsl pellIeHUs] IPAKTUUYECKUX 33/1a4 | 3aHHOM C nepepabOTKOM BelleCTB
1.34 OO0bsacHATh 00mMe CcrocOoObl U MPHUHIMIIBI MOdy4YeHus: Haubomnee | Bnagenne ocHoBHbIME —MeToaamu | ChopMHUPOBaHHOCTD YMEHUI

BaXHbBIX BCIICCTB

HAyYHOTO I[IO3HAHUS, HCIIOJb3Yye-
MBIMH B XHMHWHU: HaOJIOJICHUE, OIH-
CaHWe, W3MEpeHHe, OJKCICPHMEHT;
yMeHue o0palaTbiBaTh, OOBSACHSITH
pe3yibTaThl MPOBENEHHBIX OIBITOB
U JlenaTh  BBIBOABI;  T'OTOBHOCTH
U CTIOCOOHOCTh TPHUMEHSTh METOIbI
MO3HAHUSI TIPU PEHICHUH TPaKTH-
YECKHX 33134

MPOTHO3UPOBATh, AHAIU3UPOBATH
Y OLICHHMBATH C TIO3UIIHIA YKOJIOTH-
94ecKoil 0e30MacHOCTH IOCTE/CT-
BUsi OBITOBOW M TPOW3BOJACTBEH-
HOW  JIGATEIILHOCTH  YEJIOBEKa,
CBSI3aHHOM C TiepepabOoTKOM Be-
I1ECTB
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Kon Tpe6oBaHus K pe3yibTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1iero odpa3oBanms,
KOHTPOJIN- NpoBepsieMble 32IaHUAMH IK3aMEeHAIIMOHHOH padoThl
pyemoro ®egepanbHbIi KOMIIOHEHT IOCYy1APCTBEHHOI 0 P1rocC COO
TpedoBaHus 00pa30BaTeIbHOIO CTAHAAPTA CPeHero (I0JIHOro) o01ero 0a3086blil ypoGeHs VenybnénHulll ypoeeHs
o0pa3oBaHus
2 Ymern
2.1 Has3zvieamo:
2.1.1 W3YYCHHBIC BEIECTBA [0 TPUBHUAIBHOW WJIM MEXIyHapoaHou | Biagenue  ocHoBomnosaratommmu | CHOpMUPOBAHHOCTh — CHCTEMBI
HOMEHKJIaType XUMHYECKMMH TOHATHAMH, TeO- | 3HaHUH 00 OOIUX XUMHUYECKUX
2.2 Onpeodenamuv/knaccudpuyuposams: pUsAMH, 3aKOHAMH M 3aKOHOMEPHO- | 3aKOHOMEPHOCTAX, 3aKOHaX, Te-
2.2.1 BAJICHTHOCTb, CTCICHb OKHUCICHUA XHUMHUYECKHUX DJIIEMEHTOB, 3a- | CTAMH; YBCPCHHOC IIOJIb30BAHUC XHU- | OPHAX
PpAIBI HOHOB MHYECKOW TEPMUHOJOTHUENH U CHUM-
2.2.2 BHJI XUMUUYECKHUX CBA3EH B COCAMHEHMSAX U THUIl KPUCTAIMYECKON | BOJIMKOM
pemeTKU
2.2.3 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
2.2.4 XapakTep Cpe/ibl BOJHBIX PACTBOPOB BEIIECTB Bnagenne ocHoBHbIMU MeTonamu | ChopMHpOBaHHOCTH YMEHUH
2.2.5 OKHUCJIUTENh U BOCCTAHOBUTEIT HAYYHOTO TIO3HAHUS, WCIOJb3ye- | HCCIEA0BaTh CBOMCTBA HEOpra-
MBIMH B XHMMHU: HaONIO/ICHUE, | HIUECKMX W OPraHUYeCKHX Be-
ONMCaHUE, U3MEpPEHHE, SKCIEpHU- | IEeCTB, OOBACHATH 3aKOHOMEP-
MEHT;  yMeHue  00pabaTbIBaTh, | HOCTU MPOTEKAHUS XUMHUYECKUX
OOBSICHATH PE3yJbTaThl IMPOBENEH- | peaKlUUid, MPOTHO3UPOBATH BO3-
HBIX OMBITOB M JEJaTh BBIBOJIBI, | MOXXHOCTb UX OCYIIIECTBIICHUS
TOTOBHOCTh M CHOCOOHOCTH TpHU-
MEHATh METOJIbl TO3HAHUS TPHU
PEIICHUN TPAKTHYECKUX 3a71a4
2.2.6 MPUHAUIKHOCTh BEIIECTB K PA3jIMYHBIM KjlaccaM Heopra- | Brmajenue ocHoBonosnararonMu xu- | BiiajeHne yMeHUsIMU BBIIBUTATh
HUYECKHUX U OPraHUYECKUX COEeIMHEHUI MHUUYECKUMHU TOHATUSIMH, TEOPUSIMHM, | TUIIOTE3bl HA OCHOBE 3HAHUU
2.2.7 TOMOJIOTH U U30MEPHI 3aKOHAMH ¥ 3aKOHOMEPHOCTSIMHU; | O COCTaBE, CTPOCHHMM BEIIECTBA
2.2.8 XUMHYECKHE PEAKIMH B HEOPTaHUYCCKOW U OPraHUYEeCKOW XMMHUHU | YBEPEHHOE IIOJIb30BAHME XUMHYEC- | 1 OCHOBHBIX XMMHMYECKUX 3aKO-

(TI0 BceM M3BECTHBIM KJIACCH(PUKAIIMOHHBIM TIPU3HAKAM)

KOM TEPMUHOJIOTHEN U CUMBOJIMKOMN

Hax, MPOBEPSTh UX IKCIEPUMEH-
TaJlbHO, (hopMynupys LEIb HC-
CJIEIOBAHMS
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Kon Tpe6oBaHus K pe3yibTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1iero odpa3oBanms,
KOHTPOJIN- NpoBepsieMble 32IaHUAMH IK3aMEeHAIIMOHHOH padoThl
pyemoro ®egepanbHbIi KOMIIOHEHT IOCYy1APCTBEHHOI 0 ®1rocC COO
TpedoBaHus 00pa30BaTeIbHOIO CTAHAAPTA CPeHero (I0JIHOro) o01ero 0a3086blil ypoGeHs VenybnénHulll ypoeeHs
o0pa3oBaHus
2.3 Xapaxmepuzosamp:
23.1 §-, p- U d-’neMeHThl 1o ux nojoxeHuto B Ilepuoandeckoit | Bnanenne ocHoBHbiMM MeTogamu | CHOpMUPOBAHHOCTD yMeHUI
cucreme JI.1. MeHieneeBa HAay4yHOTO TIO3HAHUs, WCIOJb3ye- | UCCIEA0BaTh CBOMCTBAa Heopra-
2.3.2 o0IIe XMMHYECKHE CBOWCTBA IMPOCTHIX BEMICCTB — METAIIOB | MBIMU B XHUMHUM: HaOJIIOJEHME, | HIYECKMX U OpPraHUYeCKUX Be-
Y HEMETAJLIOB ONMCaHMWe, U3MEpEHHe, OJKCIEepHU- | MECTB, OOBICHATH 3aKOHOMEp-
233 00LIMe XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpPraHMYEC- | MEHT,  yMEHHME  00padaThIBaTh, | HOCTU IPOTEKAHUS XMMHUYECKHX

KX COEIMHEHUW, CBOWMCTBA OTAEIBHBIX NPEICTABUTENICH 3THUX

OOBSICHATH PE3YyJbTaThl IMPOBENEH-

KJIACCOB HBIX OINBITOB M J€JaThb BBIBOJBI;
234 CTPOEHME M XMMHYECKHE CBOMCTBA HM3y4EHHBIX OPTraHUYECKMX | TOTOBHOCTH M CIOCOOHOCTBH IIpH-
COCIMHEHHI MEHATh METOJIbl TO3HAHUS MPH
2.4 Ob0vaAcHAmMD: pELIeHNN IPAKTUYECKUX 3a1a4
2.4.1 3aBHCUMOCTb CBOMCTB XUMHUYECKHUX DJIEMEHTOB U UX COEIUHEHUN
oT noJoxeHus snemeHTa B Ilepuoguueckon cucreme .M. MeH-
JiesieeBa
2.4.2 MPUPOSy XUMHUYECKON CBsI3W (MOHHOW, KOBAJICHTHOW, MeETall-
JIM4YECKOH, BOJIOPOJIHON)
243 3aBUCUMOCThH CBOMCTB HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB
OT UX COCTaBa M CTPOEHUs
244 CYLIHOCTh H3YYEHHBIX BHJIOB XUMHUYECKHMX PEAKIHI: 3JIEKTPO-

JIMTUYECKOH JIMCCOLMALMM, WOHHOTO OOMEHAa, OKHCIMTEIBLHO-
BOCCTAaHOBUTENBHBIX (M COCTABJIATh UX YPABHEHUS)

peakiuii, MPOrHO3UPOBaTh BO3-
MOHOCTb UX OCYIIECTBICHUS

Brnanenve ymMeHUsIMU BBIIBUTATH
THIOTE3Bl Ha OCHOBE 3HAHUM
0 COCTaBe, CTPOEHHUU BEIECTBA
A OCHOBHBIX XHMHYECKHX 3a-
KOHax, MPOBEPATh HX DKCIEPH-
MEHTAJIbHO, (QOPMYJUPYs 1ENb
HCCIEI0BaHUSs

CdopmupoBaHHOCTH YMEHHUH HC-
cJe/oBaThb CBOMCTBa Heopra-
HUYECKHX M OpPraHWYECKHUX Be-
IIECTB, OOBSICHATH 3aKOHOMEp-
HOCTH TIPOTEKAaHUS XHMHYECKUX
peakiuii, MpOrHO3UPOBATH BO3-
MOHOCTh UX OCYIIECTBICHUS
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Kon Tpe6oBaHus K pe3yibTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1iero odpa3oBanms,
KOHTPOJIN- NpoBepsieMble 32IaHUAMH IK3aMEeHAIIMOHHOH padoThl
pyemoro ®egepanbHbIi KOMIIOHEHT IOCYy1APCTBEHHOI 0 ®1rocC COO
TpedoBaHus 00pa30BaTeIbHOIO CTAHAAPTA CPeHero (I0JIHOro) o01ero 0a3086blil ypoGeHs VenybnénHulll ypoeeHs
o0pa3oBaHus

2.4.5 BIUSHUE Ppa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM Brnanenue ymeHUsIMU BBIJBUTATH
peaKIMy U Ha CMELEHHE XUMUYECKOTO paBHOBECHS TUIIOTE3bl HAa OCHOBE 3HAHUH

0 COCTaBe, CTPOCHMU BEIIECTBA
Y OCHOBHBIX XUMHYECKHX 3aKO-
HaX, MPOBEPATH MX IKCIIEPUMEH-
TajabHO, (OPMYIHUpYs LeJb HC-
CJIETOBAHUS

2.5 IThanuposamv/npoeodums:

2.5.1 SKCINEPUMEHT M0 TMOJYYEHHUIO W pPAaclO3HABAHUIO BaXKHEUIIUX Bnanenue merogamMm camocTos-
HEOPraHUYeCKUX M OPraHWYECKUX COEJAMHEHHH ¢ ydu€ToM Ipu- TEIHHOTO IJIAHUPOBAHUS U TPO-
OOpeTEHHBIX 3HAaHMW O MpaBwiIax Oe3omacHOM paboThl C Be- BEJCHUSA XHUMHMYECKHX OKCIEepU-
IIECTBaMH B J1a0OPaTOPUU H B OBITY MEHTOB C COOJIOIGHUEM IPaBHI

Oe3omacHOil pabOThI C BEIIECT-
BaMU M J1abOpaTOpHBIM 000pYy-
JOBaHHEM; C(HOPMHUPOBAHHOCTH
YMEHUII  ONHUCAaHMs, aHAJIH3a
1 OLIEHKHM JIOCTOBEPHOCTHU IIOJIY-
YEHHOT'0 pe3yJIbTaTa

252 BBIUMCIICHUS 110 XUMUYECKUM (hOpMyJIaM U YpaBHEHUSAM CdhopmupoBaHHOCTh yMEHHUS Jia-

BaTb KOJINYCCTBCHHBIC

4ecKUM (opMyJiaM U YpaBHEHUSIM

OILICHKU
Y IIPOBOJIUTH PACYETBl MO XUMU-
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Pa3nen 2. [lepeueHsn 3JIeMEHTOB COAEPKAHUS, IPOBEPsSIEMbIX HA €IHHOM IOCyIapCTBEHHOM JK3aMeHe M0 XUMUH

[lepeuenp sreMeHTOB cojepxaHus, npoBepsieMbix Ha EI'D mo Xumum, IeMOHCTpUpPYET MPEEMCTBEHHOCTh cojlepkaHus paszaena «OO0s3aTernbHbINA
MUHUMYM COJIEp)KaHUS OCHOBHBIX 00pa30BaTENIbHBIX MporpamMmy» (eAepaTbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO O00pa30BaTEIbHOrO CTAHIAPTa CPETHETO
(monHOTO) 001Iero 00pa3oBaHus MO XUMUU U [IpuMepHON OCHOBHOW 00pa30BaTeIbHON MPOTpaMMbl CpeaHero odmiero odopazoBaHus (000peHa pelIeHuEM
benepanbHOro yueOHO-METOANUECKOr0 00beAMHEHNUS IO 0011eMy 00pazoBaHuto (poToko oT 28.06.2016 Ne 2/16-3)).

Tabmura 2
Kon Kon DJIeMEeHTBI Co/iepKaHusl, IPpOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hamnuue no3nmmii ®K I'OC B I1IOOIT1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil ypoBseHb VenybnéHHblll YPoBeHb
cpeaHero oouero 00pa3oBaHus
1 TEOPETUYECKHUE OCHOBbBI XUMHUH
1.1 CoBpeMeHHbIE NIPeACTaABJIEHHUS 0 CTPOEHHH ATOMA
1.1.1 CrpoeHue dIEKTPOHHBIX 000JI0UeK | DekTpoHHass KoH(urypauus aroma. | Ctpoenue BemecTBa. CoBpeMeHHas MOJIENb CTPO-

aTOMOB 3JIEMEHTOB NEPBBIX YETBIPEX | OcHo8HOEe U 6030)dcOéHHOe cocmosanus | eHus aroma. JlyanusMm aiiekTpoHa. Keanmoevie
NEpUONOB: s-, p- M d-3eMeHThl. | amomos. Kiaccuukaunus XuUMUYeckux | yucia'. PacrpeneneHue 3leKTPOHOB 110 3HeEpre-
DOneKTpoHHAsT KOH(HUTypalus aToOMOB | DJIIEMEHTOB (s-, p-, d-snemeHthl). lle- | THMECKUM YypOBHSIM B COOTBETCTBUU C MPHH-
¥ MOHOB. OCHOBHOE ¥ BO30YXXAEHHOE | pUOAMYECKas  CHCTeMa  XHMMHYECKUX | [IUIIOM HAWMEHBIICH SHEPruu, MpaBUiIoOM XyHJa

COCTOSIHMSI aTOMOB anementoB JI.M. MenneneeBa. Ocoben- | 1 npunuunoM [layaun. OcoOEHHOCTH CTpOEHUs
HOCTH CTPOEHHUSI DHEPIeTUYECKUX YpPOB- | JHEPTETUYECKUX YPOBHEU aTOMOB d-3JIEMEHTOB.
HEll aTOMOB d-2>JIEMEHTOB OnexktpoHHas KoHpurypauus artoma. Kiac-

cupuKalus XUMHUYCCKUX DIIEMEHTOB (s-, p-, d-
anemeHThl). OCHOBHOE U BO30YXIEHHBIE CO-
CTOSIHUSI aTOMOB. BaJICHTHBIE 3JICKTPOHBI

1.2 Ilepuonuyecknii 3axoH U Ilepnoanyeckas cucrema xumMu4yeckux 3jaemMeHToB JI.1U. Menaeneesa

1 3,Z[€CB " fajie€ KypCuBOM 0003HaYEHBI AUJAKTUYCCKUEC €IUHUIIbI, COOTBETCTBYIOLINE B T1I00I1 6J'IOKy Pe3yIbTaTOB ((BI:IHYCKHI/IK TIOJTYyYUT BO3MOKHOCTb HAYUYUTLCS».
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHb
cpeaHero oouero 00pa3oBaHus
1.2.1 3aKOHOMEPHOCTH U3MEHEeHUs CBOMCTB | IIpuumHbl 1 3akoHOMepHOCTH H3MeHeHHus | [lepuonuyeckas cucTeMa XUMUYECKHX JIEMEHTOB
3JIEMEHTOB M MX COEJIMHEHUH TI0 | CBOMCTB 2JIEMEHTOB U uX coeauHenuit o | JI.W. MenneneeBa. ®@usznueckuii cmoica Ilepuo-
MepuojiaM U rpymnmnam nepuojgamMm UM rpynnam. ®@uzuyeckuit | quueckoro 3akoHa .M. Menpaeneesa. [Tpuuunbl
CMBICII [Iepuoanueckoro 3aKOHA | U 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB dJie-
.. MenneneeBa MEHTOB U UX COEJMHEHUH MO NepuojaMm U rpyli-
naM. MHpOBO33pEHUECKOE U HAyYHOE 3HAYCHUE
Ilepuonuueckoro 3axkoHa JI.MI. Menneneesa.
Ilpocnozvr J[.U. Menoeneesa. Omkpvimue HOB8bIX
XUMUYECKUX DTIeMEHMO8
1.2.2 OOmiast  xapakTepUCTHKAa METaJlIoB OObmast xapakrepuctuka »sinemeHtoB [A-IIIA
IA-IIIA rpynnm B CBSI3M C HMX IOJO- rpyni. OKCUIBI U MEPOKCUIBI HATPHUS U Kajusl.
keHueM B [lepuoaunueckoil cucreme Pacno3naBanue katmoHOB Hatpus U Kanua. Conu
xumuyeckux oanemeHtoB .M. Men- - HATpHs, KaJIMs, KaJdblUs U MarHus, UX 3HaYCHUE
JieneeBa M OCOOCHHOCTSIMH  CTPOEHUS B IIPUPOJIE U JKU3HU YeJoBeKa. Kécmkocmb 600bl
HX aTOMOB u cnocodwl eé ycmpanenus. Komniexcruvle coeou-
HEeHUsl anroMUHUsL. Anromocunuxkamsi
1.2.3 XapakTepucThKa TMEepPexXOJHbIX 3Jie- Metamner IB-VIIB rpynn (Menp, IMHK, XpoM,
MEHTOB (MeIU, IIMHKA, XpOMa, Kele3a) maprasen). OCOOEHHOCTH CTPOCHHS aTOMOB.
IO UX HOJIOKEHUIO B HepI/IOHI/IquKOﬁ O6IHI/IC (1)I/I3I/IquKI/Ie U XHUMHYECKHE CBOMCTBA.
CHUCTEME  XUMMMYECKHX  DIJIEMEHTOB Homyyenne wn npumenenue. OKCHABI M THI-
JLU. MenpeneeBa u  OCOOGEHHOCTSM - POKCHJIBI  OTHX ~ METaloB, ~3aBUCHMOCTb X
CTPOEHIHS HX ATOMOB CBOHCTB OT CTENEHH OKHMCJIEHHS OIEMCHTa,
Baxneiimme conu. OxucnurenabHble CBOMCTBA
cojlell XpoMa W MapraHiia B BBICIIEH CTENEHU
okucienusi. Kouniexchvie coedunenusi xpoma
1.2.4 OO0mass XapakTepUCTUKa HEMETaNIOB OO0mmas xapakTepucTHKa 1eMeHTOB [VA rpymrbl.

IVA-VIIA rpynn B CBSI3U C WUX
nonoxenueM B Ilepuoanueckoit
CUCTEME XHMHYECKHX  DJIEMEHTOB

CBoiicTBa, MOJy4YeHUE M MPUMEHEHUE YTJIS.
CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOH IpPOMBIII-
JICHHOCTH. AKTHUBHPOBAHHBIN yrojib Kak ajcop-
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Kon
pas-
aeJia

Kopx
KOHTPOJIN
pyemoro
3JIEMEHTA

DJIeMEHTBI coep:KaHus, IPoBepsieMble 3aJaHUSIMH IK3aMEeHALMOHHOH padoThI

DenepajbHbIil KOMIIOHEHT
roCy/IapCTBEHHOI0 CTAHAAPTAa
cpeaHero oouero 00pa3oBaHus

Hannuue nosunuii ®K 'OC B [10OII COO

0a308b11l ypoGeHs

VenyOnéHHblll yPoBeHb

J.W. MenzaeneeBa U OCOOCHHOCTSIMU

CTPOCHHA UX aTOMOB

o6enr. Hanocmpykmypwi. Mupogvle docmudicenust
6 obnacmu co30anus HaHomamepuanos. ieK-
MPOHHOE CMPOeHUe MONEKYIbl Y2apHO20 2a3d.
Ilonyuenue u npumenenue yeapHoz20 —2asa.
buonornueckoe  nelicTBue  yrapHoro — rasa.
Kapbunpl kanpums, aglOMUHUS U OKeJesa.
KapOonatel u rugpoxap6oHatsl.  Kpyzoeopom
yenepooa 6 JiCUBOU U HENHCUBOU  NpUupooe.
KauecTBennass peakumss Ha  KapOOHAT-HOH.
®u3znyecKkrue U XMMHYECKUE CBOMCTBA KPEMHMS.
Cunanbl u cuwmuuuasl. Oxcupg kpemuus (IV).
KpemuueBbie kucinotel U ux coiu. CUIMKaTHBIE
MUHEPaJIbl — OCHOBA 36MHOM KOPHI.

OO0mmas xapaKTepUCTHKA AJIEMEHTOB V A-TPyIIIbI.
Hutpunel. KauecTBeHHass peakuuss Ha HOH
aMMOHHUA. A30THasi KHUCIOTAa KaK OKHUCIIUTENb.
Hutpatel, ux ¢usndeckue W XUMHYECKHE
cBoiicTBa, mpumeHeHue. CBOMCTBa, MOTy4YeHHE
u npumeHenue ¢ochopa. Pochun. DochopHbie
u mosmdocPopHble  KHUCIOTHL.  buosorundeckas
poitb pocdaTos.

OO01as xapakTepucTHKa 3J1eMeHTOB VIA rpymrbl.
OcoOble CBOICTBa KOHIICHTPUPOBAHHOM CEpPHOI
kucnotel. KadecTBeHHBIE peakiuu Ha Cynb(ui-,
CyIb(QUT- U CyJIb(HaT-UOHBI.

OOmass  xapakrepuctuka 3neMeHToB  VIIA
rpynnsl. OcobenHoctu xumun ¢ropa. ['anoreno-
BOJOPOJABI W WX TOJy4eHue. [amoreHoBomo-
pOIHBIE KHCJIOTBI M WX coiu. KadecTBeHHbBIE
peakuuu  Ha  rajnoreHua-uosbl.  Kwucmopon-
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
coJiepkaiie coeauHeHust xJjopa. [IpumeHenue
rajJJor€eHOB U X Ba)KHEHUIIINX COEIUHEHUN
1.3 XuMHYecKas CBSI3b M CTPOEHHE BellecTBa
1.3.1 KoBanentnas xumudeckasi CBsi3b, €€ | Bumpl XuMu4yeckoil CBs3M (KOBaJIGHTHAs, | DIEKTPOHHAST MPUPOJA XHMHYECKOW  CBSI3H.
Pa3HOBUJIHOCTH U ME€XaHU3Mbl 00pa30- | MOHHAsI, MeTa/lIM4yecKas, BOJOpOJHAs) | DIeKTpooTpULIaTeabHOCTh. KoBaneHTHas CBs3b,
BaHUs. XapaKTEPUCTUKUA KOBAJICHTHON | U MEXaHU3MBI €€ 00pa3oBaHus e€ pa3HOBUAHOCTH U MEXaHHU3MBI OOpPa30BAHUA
CBsI3M (TOJSIPHOCTDh M DHEPTHsl CBSI3H). (oOMeHHBI U JTOHOPHO-akuenTopHbi). HMoHHas
Honnas cBsa3p. MeTaminueckasl CBA3b. CBsI3b. MeTannuyeckas cBsi3b. BogopoHas CBs3b.
Bogopoanas cBsizb MesicmonexynapHeie 83aumooeicmaus
1.3.2 DNEeKTpOOTpULIATeNbHOCTh.  CTeneHb | DNeKTpOOTPUIATENbHOCTD DNEeKTPOOTPULIATEILHOCTh
OKHUCJICHHS M BAJEHTHOCTb XHMHU-
YECKUX IEMEHTOB
1.3.3 BemectBa mMonekynsipHoro u Hemose- | Kpucmanniuueckue u amopguvie | Kpucrammmdeckue u amopdHbie BemecTa. THIbI
KyJISIPHOIO CTpoeHus. Twll Kpucrauu- | eewjecmea.  Tunvl  Kpucmaniudeckux | KpUCTALIMYECKUX PEIMETOK (aTOMHAs, MOJIEKY-
YeCcKOoM pGH_IéTKI/I. 3aBHCUMOCTh pemémox (amOMHaﬂ, MONEKY/IAPHAA, IIIpHasi, WOHHAA, MeTaﬂ_]]I/IlIeCKaH). 3aBUCUMOCTD
CBOICTB BELIECTB OT MX COCTaBa | UOHHAS, Memaniudeckas). 3asucumocms (pM3UUIECKIX CBONCTB BEIECTBA OT THITA KPUCTAI-
1 CTPOCHHA pusuneckux  ceoticme gewyecmed — OM | qpyeckoil  peméTKU. [IpHYMHBI MHOrooOpasHs
muna . Kpucmaiiudeckou — peemrit. | penects. CoBpeMeHHbIE IIPEACTABIEHUS O CTPO-
[TpuunHbl MHOTOOOpA3Ms BEIIECTB N
€HUM TBEPHBIX, IKUAKUX M Ta3000pa3HbBIX
BELIECTB. JKuoKue Kpucmaivl
14 XuMuueckasi peakuusi

1.4.1

Knaccudukanuss XUMHUYECKHUX peak-
UM B HEOPraHUYeCcKOW U OpraHu-
YECKOW XMMUU

XuMuueckue peaKkuunu. I'omorennsie

Y TETEPOreHHbIEC PEAKIINH

XUMHUUYECKUE peakuuu. [ OMOreHHble W TeTe-
poreHHble peakiuu. Kiaccubukamums u - 0CO-
OCHHOCTH OPraHUYECKHUX PEaKIIHi
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
Jejla | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
1.4.2 TennoBoil 3¢ dexT XxumMuyecKkon peax- Ilonamue 06 swmanvnuu u 3HMponuu. DHepeus
uuu. TepMoXuMHUYEeCKHE YpaBHEHUS T'u66ca. 3akon I'ecca u cneactBust U3 Hero. Ten-
B noBbIe 3(PPEKThl XUMHUECKUX peaknuii. Tepmo-
XUMHYECKHE YPaBHEHUS
1.4.3 CkopocTh peakiuu, €€ 3aBUCUMOCTb | CKOPOCTh peakiuu, €€ 3aBUCUMOCTh OT | CKOpOCTh  peakiuu, €€ 3aBUCUMOCTh  OT
OT pa3INyYHbIX (PaKTOPOB pa3aMuYHbIX (PAKTOPOB: MTPUPOJBI pea- | Pa3IUYHBIX (DAKTOPOB: MPHUPOJIBI PEarupyrOLIUX
TUPYIOIIMX  BEIIECTB, KOHIICHTPAIIMH | BEIIECTB, KOHIIEHTPALUN PEarupyroInuX BEIIeCTB,
pearupyromunx BeHIeCTB, TeMIepaTypbl, | Temrnepatypsl (mpaBwio Bant-I'odda), miomamm
IUIOUIAId  PEaKUMOHHOM IOBEPXHOCTH, | pEaKIIMOHHOW TOBEPXHOCTH, HAJIM4YUs  KaTa-
HaIMuus Katanusaropa. Ponb karamu- | mu3atopa. OHEprust akTUBALMU. AKMuUsuposam-
3aTOpPOB B MPHUPOJIE€ M NPOMBILUIEHHOM | Hblli komniaekc. KaranuzaTopsl u karanus. Poib
IIPOU3BOJICTBE KaTaau3aTOpoB B TPHUPOJIE U MPOMBIIUICHHOM
IIPOU3BOJICTBE
1.4.4 Obpatumble U HeoOpatumble XuMuU- | OOpaTUMOCTh peakiuil. Xumuueckoe | OOpaTuMOCTh peakiuil. XUMHUYECKOe pPaBHO-
YECKUE peakuuu. XMMHUYECKOE PaBHO- | PABHOBECHE WM €ro cMenieHue mnoj | Becue. CMeleHne XUMHUYECKOrO PABHOBECHS MO
Becue. CMeIIeHHe XUMHYECKOTO paB- | ACHCTBHEM pa3iMYHbIX (HaKTOpPOB (KOH- | IEHCTBUEM Pa3IMYHBIX (PAKTOPOB: KOHIIEHTPALIUU
HOBECHs IO/ JCHCTBHEM pAa3IMYHBIX | IEHTPAIlMSl PEareéHTOB WM MPOAYKTOB | pEareHTOB WJIM IMPOIYKTOB PEaKLMH, MABJICHUS,
bakTopoB peakuuu, naBlieHUE, TEMIeparypa) Ajs | TemrmepaTypel. Poilb cMelmIeHHs: paBHOBECHS
CO3/1aHMS ONTHMAJBHBIX YCIOBUH INPO- | B TEXHOJOTMYECKHUX Ipoleccax
TEKaHUsl XMMHUYECKUX MPOIIECCOB
1.4.5 DIIEKTPONUTHYECKAS JIHACCOLMAnUs PactBopenne kak (pU3MKO-XUMUYECKHI IMpoliecc.
JIEKTPOJIMTOB B BOJHBIX pPacTBOpaXx. Crioco0bl BbIpake€HUsI KOHLEHTPALUU PACTBOPOB:
CunpHbI€ U clladble AIIEKTPOIUTHI — MaccoBasi J0JIs1 PACTBOPEHHOT'O BEILECTBA, MOIAp-
Has u MOJANbHAS KoHyenmpayuu. Tump pacm-
60pa u mumposanue
1.4.6 Peakiiun monHoro oo6mMeHa Peakniuu B pactBopax asnektponuToB. pH | Peakiuun B pactBopax anextponuToB. KucnoTHo-
pacTBOopa Kak IIOKa3aTeslb KUCJIOTHOCTH | OCHOBHBIE  B3aUMOJEHCTBUS B pacTBOpax.
CpeJIb AmMdoTepHOCTb
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejaa | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
1.4.7 I'mppomus  conmert.  Cpema  BoasbIX | ['maponus coneil. 3HaueHue ruapoausa B | Mounoe npousgeodenue 800bl. Booopoonwiii noka-
pacTBOpOB:  KHCNas,  HEUTpasbHas, | OMOIOTrHYeCKUX 0OMEHHBIX IpoIeccax samens (pH) pacmeopa.
IeJI0YHAs [loBenenue BemiecTB B cpelax C pa3HbIM 3Haue-
HueM pH. I'maponns coneil. 3naueHne ruaponusa
B Ononmorudeckux OOMEHHBIX Tpomeccax. [Ipu-
MEHEHHUE TUAPOJIN3a B IPOMBIIIIJICHHOCTH
1.4.8 Peakuuu OKHUCIUTENHEHO-BOCCTAHOBU- | OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE pe- | OKUCIUTETHHO-BOCCTAHOBUTEIILHBIC peakuuu
TenbHble. Koppo3us MeTamnoB M cno- | akMd B NPUPOJE, MPOU3BOJACTBEHHBIX | B IPUPOJE,  MPOU3BOJCTBEHHBIX  IpoIeccax
coOBI 3aIIUTHI OT HEE mpoueccax M IKU3HEACSATENIbHOCTH Op- | M )KU3HEJEATEIIbHOCTH  OpPraHu3MoB.  Oxuciau-
rauu3mMoB. Kopposusi MeTayuioB: BUIBI | menbHO-60CCMAHOBUMENbHBIN NOMEHYUAL CPeobi.
KOPpO3UH, CIIOCOOBI 3alUTBhl METALIOB | /Juacpamma Ilyp6s. TloBeneHue BEIIECTB B Cpe-
OT KOppO3uu Jax ¢ pasHeIM  3HadeHuemM  pH. Meronbl
AIIEKTPOHHOTO U 91eKMPOHHO-UOHHO20 Danawnca.
Cmanoapmuulii  31eKMPOOHbLIL  NOMEHYUAN  CU-
cmemvl. Pao  cmanoapmmueix  s1eKkmpooHbIxX
nomenyuanog. Koppo3us  MeTaloB:  BHUJbI
KOppO3UH, CHOCOObI 3aIIMThl METAJUIOB  OT
KOppO3uu
1.4.9 DJIEKTPOJIN3 PaCIJIaBOB M PACTBOPOB | DeKmpoau3 pacmeopos U pacniagos. | INEKTPOJIU3 PacTBOPOB M PACIUIaBOB  COJECH.

(comneit, menouei, KUCIIOT)

HpuMeHeHue AJIEKMpoau3a 6 npomviul-
JIEHHOoCmu

[IpakTnyeckoe NPUMEHEHHE DSJIEKTPOJaU3a Ul
IOJy4YEHUsI  LICJIOYHBIX,  LIEIOYHO3EMENBHBIX
METAJIOB ¥ AJTFOMUHUS
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
1.4.10 Hounelii (npasuio B.B. MapkoBHuKO- IlepBoHauasibHBIE NOHATHA O THUIIAX U MeXa-
Ba) M paJMKaIbHBII MEXaHU3MbI peak- HU3Max opraHnudyeckux peakuuid. CBoOOAHO-
LIU{ B OPraHUYeCKOM XUMHUHU paauKalbHBIA WM UOHHBI MEXaHHU3MBbl PEaKLUH.
[lonatue o Hykneopuse U dIEKTpodHIe.
a IIpaBuno MapKOBHMKOBA, €ro 3JIEKTPOHHOE
obocHoBaHre. MexaHW3M pEaKIud CBOOOIHO-
paauKanbHOrO  3amMelleHus. Peakuum — npu-
COEJIMHEHUS M PAIUKAILHOTO 3aMEIICHUs
2 HEOPI'AHUYECKASA XUMUA OCHOBBI HEOPTAHUYECKOW XUMUH
2.1 Knaccudukanuss HeopraHmueckux Be-
miects. HoMmeHkilaTypa HeopraHudec-
KHUX BEUIECTB (TPUBUAIbHAS U MEXKIY- B a
HapoJIHas)
2.2 XapakTepHble XUMHUYECKHE CBOWCTBA | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE O6mue ¢uznueckne M XUMUYECKHE CBOMCTBA

MPOCTBIX BEIIECTB — METAJUIOB: IIIe-
JIOYHBIX, IIETOYHO3EMEIIBHBIX, Mar-
HUS, QTFOMHUHHS; TIEPEXOHBIX METall-
70B (Meau, IUHKA, XpOMa, JKeJe3a)

CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB
[JIABHBIX M MOOOYHBIX MOATpymI (MeIb,
JKEJIe30) W HEMETaIOB:  BOJOPO/Ja,
KHCIIOpOJia, TaJoOreHOB, CEpbI, a30Ta,
¢dbocdopa, yriepoaa, KpeMHUS

MCTAJlJIOB. 3aKOHOMepHOCTI/I B HU3MCHCHUU
CBOICTB MMPOCTHIX BEIIECTB, BOAOPOAHBIX COCIU-
HCHI/Iﬁ, BBICHIUX OKCHUJOB U TUAPOKCHUIOB
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
2.3 XapaKkTepHble XWMHUYECKHE CBOWCTBA CBoiicTBa, TMOJMydYeHHE M NPUMEHEHUE YIJIA.
IOPOCTBIX BEUIECTB — HEMETAJIOB: AKTUBMpOBaHHbII ~ yroib  Kak  aJIcOpOeHT.
BOJOPO/A, TaJOr€HOB, KHUCJIOPOJA, Hanocmpyxkmypwi. Mupogvie O0ocmudicenus 6 00-
cepel, azora, ¢ocdopa, yraepona, nacmu co30anus Hanomamepuanos. Kpyzosopom
KPEMHHUSI yenepooa 8  JCUBOU U HeNCUBOU  mpupooe.
@u3nuecKre W XUMHUYECKUE CBOWCTBA KPEMHUIL.
CpoiicTBa, moiy4yeHHUEe M TpuMeHeHue Qocdopa.
Ocobennoctn  xumun  Qropa. IIpumenenue
raJIoOr€HOB U UX BKHEHILINX COCTUHEHUH.
3aKOHOMEPHOCTU B U3MEHEHHH CBOWCTB MPOCTBIX
BEILECTB, BOAOPOJHBIX COCUHEHUMN, BBICIINX OK-
CHJIOB U THUJPOKCHJIOB
2.4 XapakTepHble XHMHUYECKHE CBOWCTBA Okcuabpl M TMEPOKCUIbI HATpUS M Kajusl.
OKCHJIOB: OCHOBHBIX, aM(OTEpPHBIX, — DNEKTPOHHOE CTPOCHHE MOJIEKYJbl YrapHOTO
KHCJIOTHBIX raza. [lonydyeHue u nmpuUMeHEHHE YrapHOro rasa.
2.5 XapakTepHble XMMHYECKHE CBOWCTBA buonoruueckoe neictsue yrapHoro rasa. Oxcup

OCHOBaHMH M aM(OTEpPHBIX THIPOK-
CUJIOB

kpeMHusi(IV). Oxcunabl M THAPOKCUIBI ITUX
METaJJIOB, 3aBUCHMOCTh MX CBOMCTB OT CTENEHHU
OKHCJICHHS JJIEMEHTa. 3aKOHOMEPHOCTH B W3-
MEHEHUHU CBOWCTB MPOCTHIX BEIIECTB, BOIOPO/I-
HBIX COCIMHEHHUH, BBICIIMX OKCHUIOB U THU]-
POKCHJIOB
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocyiapCcTB€HHOro CTaHaapra 0a308b11l ypoGeHs VenyOnéHHbLI YPOBEHD
cpeaHero oouero 00pa3oBaHus
2.6 XapakTepHble XMMHYECKHE CBOWCTBA KpeMHueBble KHCIOTBI M UX COJHA. A30THas
KHUCJIOT KHCJIOTa KaK OKuciuTenb. PochopHble U MOIH-
¢dochopubie KuCHOTH. OCoOBIE CBOIICTBA KOH-
- LIEHTPUPOBAHHON CEpHOW KHCIOTHI. [ ajmoreHo-
BOZIOPO/ABI W MX mnoiydeHue. Kucnopoacoaep-
XKallue CcoeAMHeHus XxJjopa. ['ajoreHoBomopon-
HbI€ KUCJIOTHI M UX COJIU
2.7 XapaKkTepHble XUMHUYECKHE CBOWCTBA Baxueitmme conu. Conu HaTpus, Kajausi, KaJdbIUsa
COJIEH: CpeIHUX, KHCIIbIX, OCHOBHBIX; Y MarHusi, uX 3Ha4€HUe B MIPUPOJE U )KU3HU YEJO-
KOMIUIEKCHBIX (Ha MpUMEpe COoeauHe- BeKa. JKécmkxocmob 60061 U cnocobuvl eé ycmpane-
HUU JIFOMUHUS U IITHKA) nua. Komnnexcuvie  coeOunenus — antoMuHusL.
Antomocunuxamul. OKUCIUTENbHBIE CBOWCTBA CO-
Jiell Xpoma M Maprasiia B BbICILIEH CTENEHH OKHC-
— nenusi. Komnnexcuvie coedunenus xpoma. Kpem-
HUEBbIE KUCIOTHI U UX COJIH.
Hutpatel, ux ¢usnyeckue U XUMHUYECKHE
CBOICTBa, NpUMEHEeHWe. buosornyeckas poJib
¢docdharoB. Kapbonatel u THUAPOKAPOOHATHI.
CuniukaTHble MUHEPAJIBI — OCHOBA 3€MHOW KOPBI.
["ayoreHoBOIOPOIHBIE KUCIOTHI M MX COJIH
2.8 B3auMocBs3b  pasMUHBIX  KJIACCOB
HEOPraHUYECKUX BELIECTB N N
3 OPTAHUYECKASA XUMUA OCHOBBI OPTAHUYECKOHW XUMHUHA
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
Jejla | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocyiapCcTB€HHOro CTaHaapra 0a308b11l ypoGeHs VenyOnéHHbLI YPOBEHD
cpeaHero oouero 00pa3oBaHus
3.1 Teopust CTpOE€HHSI OPraHMYECKHX CO- | XMMHUYECKOE CTPOCHHE Kak MOPSA0K | XMMHYECKOE CTPOCHHE KaK MOPSIOK COCIUHEHUS
€VUHEHUN: TOMOJIOTMSI M M30MEpHs | COEIUHEHUs] aTOMOB B MOJIEKYJIE | aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
(cTpyKTypHass M MPOCTPAHCTBEHHAs). | COMVIACHO MX BaJeHTHOCTH. OcHOBHbIC | OCHOBHBIE TIOJOXKEHUS TEOPUH XUMHUYECKOTO
B3aumHoOe BiMsSIHME aTOMOB B MOJi€- | IMOJIOKEHUS Teopuu XUMHUYECKOT0 | CTpOEHUsI opraHndeckux coenuHeHuii A.M. Byt-
KyJ1ax CTPOCHMSI OPraHUYECKHX COCOUHEHMH | JIepoBa.  YIVIEPOAHBIA  CKEIET  OpPraHU4YeCKOU
A.M. bytnepoBa. VYriepoaHblii cKeneT | MoJeKyabl. M3omepuss um  uzomepsl. M3omepus
OpraHMYecKOd MOJIeKyJbl. M30Mepus | yriaepoaHoro ckeiera, MEXKIaccoBasi, MPOCTpaH-
YIJIEPOAHOIO CKelleTa W MOJOXKEHMs | CTBeHHast  (yuc-mpanc-uzoMepusi). Onmuueckas
KpaTHOM CBSA3U B MOJIEKYJIE uzomepus. Acummempuueckuii amom y2nepood.
3aBUCUMOCTb CBOWCTB BEILECTB OT XMMHUYECKOIO
CTPOEHHMSI MOJIEKYJI
3.2 Tunel cBsA3eil B MoisiekyJax opra- | KparHocte XuMudeckod CBs3W.  3aBH- | KpaTHOCTh XMMHMUYECKOW CBSI3H. ['OMOIMTHYECKUI
HUYECKMX BEIIECTB. [ MOpWAM3aAIuUs | CAMOCTh CBOWCTB BEIIECTB OT XUMHYEC- | M T€TEPOJUTHUYCCKHI pa3phiB KOBAJICHTHON XUMHU-
aTOMHBIX opOuTasiei yraepona. Paam- | koro crpoeHuss Monekyd. M3omepus | ueckoit cBszu. I[loHsTHe o QyHKIMOHATBHOM
KaJl. DyHKIMOHANIbHAS Tpyna v u30Mephl. [TonsTHE 0 (YHKIMOHAILHOM | TpyMIE. spi-, sp’-, sp-rubpuausanus opOuTaieit
rpyIme aTOMOB YTJIepojia
33 Knaccudukanuss opranudeckux Be- | [IpuHIMIBI  Kiaccupukanuu — opraHu- | [IpuHIunel  KiIaccH(UKAIMA ~ OpPraHUYEeCKHX
niectB. HoMeHknarypa opraHuyeckux | 4eCKMX coeauHeHuid. CucrteMaTnyeckas | COeNMHEHU. MexXayHapoaHas HOMEHKIIATypa
BEUICCTB (TpUBHAJIbHAS W MEXIyHa- | MEXIyHapOJHas HOMEHKJATypa M MPUH- | U IPUHIMIIBI 00pa30BaHWs Ha3BaHWUW OpraHU-
pojHas) uunel 00pa3oBaHUS HAa3BAaHUN OPraHU- | YECKUX COCTUHEHHMA
YEeCKUX COEIUHEHUN
34 XapakTepHble XHUMHUYECKHE CBOWCTBaA | AnkaHbl. Cmpoenue monekynvt memana. | AJKaHbl. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE

YTICBOAOPOIOB: AJTKAHOB, ITUKIOAIKA-
HOB, QJKEHOB, JHCHOB, AaJIKHHOB,
apOMaTHYECKUX YIJIEBOJIOPOJOB (OEH-
30J1a ¥ TOMOJIOTOB O€H30J1a, CTHPOJIA)

l'omonornueckuit psig ankaHoB. ['omo-
Jord. 3aKOHOMEPHOCTH W3MEHEeHus ¢u-
3UYECKHUX CBONCTB. XHMHYECKHE CBOI-
cTBa (Ha TIpUMEpe METaHa W JTaHa):
peakuuu 3aMenieHus (raJoreHupoBaHuE),
JETUJAPUPOBAHUSI KaK CIOCOOBI TOJTy-
YEHUs] BAXKHEWINIMX COEJUHEHHUH B opra-

CTPOEHUE MOJICKYJIbl MeTaHa. ['OMOoJornuYecKuii
psia u obmas popmMyia alKaHOB.

®duznyueckre CBOMCTBA aIKaHOB. 3aKOHOMEPHOCTH
W3MEHEHUs (PU3NYECKHX CBOWCTB. XHMHYECKHE
CBOMCTBA aJIKaHOB: TAJIOT€HUPOBAHUE, IETHIPU-
pOBaHMe, TEPMUUECKOE Pa3I0KEeHHE, KPEKUHI KaK
CrOCOOBI TIOJIYYCHHS] BAKHEUINUX COCTMHEHHI
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HUYECKOM cuHTe3e. ['opeHne MeTaHa Kak
OJIMH M3 OCHOBHBIX HCTOYHHMKOB TeIlIa
B IIPOMBIIIJICHHOCTH U ObITy. Haxox-
JeHHe B IpUpOJe M  IPUMEHEHHE
ankaHoB. [louamue 0 YuK10aIKaHax.
Ankensl. Cmpoenue MOeKyIbl IMuiend.
I'omonornyeckuii psAx ankeHoB. XHUMHU-
YECKHE CBOMCTBA (HAa MpUMEpe ITHIICHA):
peakuuMu MPHUCOSAMHEHHUS  (TaJOreHU-
poBaHue, ecudpupoeauue, THUApaTAIUs,
2UOPO2ANO2eHUPOBAHUE)  KaK  CIIOCO0
MoJTy4eHus: QyHKIIMOHATIBHBIX ITPOU3BOJI-
HBIX YTJIEBOJOpPO/OB, TopeHus. Ilomu-
Mepu3alus ITWIEHAa Kak OCHOBHOE
HaIpaBJIEHUE €r0 UCIOJIb30BaHMS.
Ankanuensl u kaydykd. [lonsarue o0
aJKa/IMeHax KakK yrieBOJ0pOAax C ABYMs
IBOWHBIMU  cBsi3AMuU. [lonmmepusanus
nuBuHWIa (Oytaguena-1,3) kak cmocoO
HOJTyYEHUS] CHHTETUYECKOTO KaydyKa.
Ankunel. Cmpoenue Mmonexynvl —aye-
munena. I'OMONOTUYECKUNA pS aIKUHOB.
Homenkiarypa. Xumuueckue CBOMCTBa
(Ha mpuMepe aleTWICHA): pPEeaKIHH
HPUCOETMHEHUS (ranoreHupoBaHue,
2uopuposanue, TUAPATALUS, 2UOPO2ANO-
2eHuposanue) Kak CIOCO0 IOTyYeHHs
NOJUMEPOB WM JPYIMX  TOJIE3HBIX

B OPraHMYecKOM cuHTe3e. ['opeHue ajakaHOB Kak
OJIMH W3 OCHOBHBIX MCTOYHHUKOB TeIlJla B IpO-
MBIIIJICHHOCTH u  ObiTy. M3omepusanms Kak
Croco0 TMOJy4YeHHS BBICOKOCOPTHOrO O€H3MHA.
HaxoxpaeHnue B mpupo/ie ¥ NpUMEHEHHE aJIKaHOB.
[uknoankansl. CTpoeHHE MOJEKYJ  IMKIO-
ankaHoB. OOmas d¢opmyia IUKIOATKAHOB.
Homenknarypa  muxioankanoB.  Crenuduka
CBOMCTB IHMKJIOAJIKAaHOB C MaJbiM pa3MepoM
IUKJIA.

ATNKeHbl. OJJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJIBI 3THUJIEHA. | OMOJIOrHMYECKUil
psan umobmas Qopmyna ankeHoB. Du3HUECKHUE
CBOMCTBa aJIkeHOB. Peakiuu s31eKTpoduILHOTO
IIPUCOETUHEHUS KaK Croco0 moiydeHus (yHk-

HUOHAIBHBIX  TPOU3BOAHBIX  YIJIEBOJOPOJIOB.
Peakuuu okucnenus u nonumepuszauuu. /lpasuio
3atiyesa.

Anxamuensl. Kraccubukanus alkaJaueHOB 10

B3aMMHOMY PACIIOJIOKEHHUIO KpPAaTHBIX CBS3EH
B MoJiekyse. OCOOEHHOCTH 3JEKTPOHHOTO U MPO-
CTPAHCTBEHHOTO CTPOEHUSI COMPSHKEHHBIX ajKa-
JINCHOB. O6mas dbopmyna aJKaINCHOB.
Homenkmarypa u  u3oMepus  alKaJHUEHOB.
®@uU3NYEeCKUEe CBOMCTBA aIKaIuCHOB. XUMUUYECKHUE
CBOMCTBA aJIKQJIMEHOB: PEAKIMU MPUCOCIUHEHUS
(ruppupoBaHUe, TaJlOr€HUPOBAHHE), TOPEHUS
Y TIOJINMEPHU3AITIH.
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0a308b11l ypoGeHs

MPOAYKTOB. [OpeHue ameTuineHa Kak
UCTOYHHUK BBICOKOTEMIIEPATYPHOIO Ilja-
MEHHU JIJIsl CBAPKHU M PE3KH METAJIOB.
Apensl. beH3onm Kkak mpeacTaBUTENb
apoMaTHYECKUX YTIeBOJI0poaoB. Cmpo-
eHue Moaekyibl 0eH301a. XUMUYECKHe
CBOMCTBA: peakIMu 3aMelleHus (rajio-
TEHUPOBAHUE) KaK CHOCO0 MOJIydYeHus
XUMHUYECKHUX CPEJCTB 3aIIUTHI PACTCHHIA;
NpUCOEIMHEHUsT  (TUAPUPOBAHHME) KakK
JI0Ka3aTeJIbCTBO HEIPE/IEIbHOIO Xapak-
Tepa O6ensoina. Peakius ropeHust

VenyOnéHHblll yPoBeHb
ANKHHBL. DJEKTPOHHOE M MIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJbl aleTusieHa. ['omomoru-

yeckuid psAgq W ob0mas Qopmyna aJKUHOB.
Homenkmarypa. M3omepus: yriaepomgHOro cke-
JieTa, MOJIOKEHUSI KPaTHOM CBSA3M, MEXKIIACCOBAs.
@u3NUeCKUE CBOICTBA AJIKWHOB. XHWMHUYECKHE
CBOMCTBA aJKUHOB: PEAKIMH MPUCOCAUHEHUS KaK
Ccrocod TMONy4YeHHs MOJIMMEpPOB M JIPYTUX
MOJIE3HBIX TPOAYKTOB. Peaxkyuu 3amewjeHus.
l'openue amneruneHa Kak MCTOYHUK BBICOKO-
TEMIEPATypPHOTO IJIAMEHHU JUIsl CBAPKU U PE3KHU
METaJLJIOB.

Apenbl. CoBpeMeHHbIE MpEACTaBICHUS 00 dJeK-
TPOHHOM U MPOCTPAHCTBEHHOM CTPOEHUM O€H-
30ma. M3omepuss U HOMEHKIATypa T'OMOJIOTOB
oensona. OOmas ¢opmyna apeHoB. OuU3MUECKHE
cBoiicTBa  OeH307a. XUMHUYECKHE CBOMCTBa
OeH30J1a: PeaKkuy EKTPOPUILHOTO 3aMEIICHUS
(HUTpOBaHME, TaJOTCHHUPOBAHUE) KakK CIoco0
NOJyYeHUs  XUMHUYECKUX  CPEJICTB  3alllUThl
pacTeHWii;  MPUCOCAUHEHHsS  (TUAPUPOBAHUE,
rajoreHupOBaHUE) Kak JI0Ka3aTeIbCTBO
HEMpeenbHOro xapakrepa OeHzona. Peakimus
ropesusi. OcobenHocmu XumMu4deckux Cceoucma
monyona. B3auMHoOe BIMSHUE aTOMOB B MOJIEKYJIE
tonyona. OpuenmayuonHvle 3¢gpexmuvl 3amec-
mumeneti
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3.5

XapakTepHble XMMHYECKHE CBOWCTBA
IpPEJEIbHBIX OJHOATOMHBIX M MHOIO-
ATOMHBIX CITUPTOB, (peHOIIa

Couptel.  Knaccudukanus,  HOMEH-
KJaTypa, M30Mepus cnuproB. MeTaHou
U 3TAHOJ KaK IPEICTABUTENN NpeAeib-
HBIX OJIHOATOMHBIX CIHMPTOB. XHMH-
4eCcKHe CBOWCTBA (Ha IpUMEpPE METaHOA
U 3TaHOJIa): B3aMMOJEHCTBHE C HATPHEM
KaKk CIoco0 yCTaHOBICHHS HaTU4Us
THJPOKCOTPYIIbI, PEaKLUUs C rajJoreHo-
BOJIOPOJIaMH  KaK CIIOCO0 MOJIy4YeHHUs
pacTBopuTeNel,  JAeruapaTtanus  Kak
crioco0 mosyueHust 3TuieHa. Peakuwms
TOPEHMS: CHUPTHI KaK TOILUIMBO. DTHJICH-
[IMKOJIb U TJIMLEPUH KaK MpeACTaBUTEIN
IpeAeIbHbBIX MHOIOAaTOMHBIX CIIMPTOB.
@enon. CtpoeHne MoJeKysbl (eHona.
Bzaumnoe enuanue amomos 6 monexyne
penona. Xumuueckue ceoticmea:
gzaumooeticmeue ¢ Hampuem, 2UOPOKCU-
0om Hampus, OPOMOM

Cnuptel. Knaccudukarus, HOMEHKIaTypa CIHp-
ToB. ['oMonoruueckuid psim U oOmias ¢opmysa
MPEAEIIbHBIX OJHOATOMHBIX CIHUPTOB. M30Mepusi.
DU3NYEeCKUE CBOMCTBA NPEACIBHBIX OJHOATOM-
HBIX CHOUPTOB. BonmopomHas CBsA3b  MEXKIY
MOJIEKyJaMH | €€ BIUSHUE Ha (PU3NYECKUE
CBOWMCTBa CHOUPTOB. XUMHUYECKHE CBOWCTBA:
B3aUMOJICIICTBHE C HATPHEM KakK Crocod ycra-
HOBJICHUSl HAJWU4Msl THAPOKCOTPYNIBI, € Trajo-
T€HOBOJOPOJIaMH KaK CIIOCOO IMOYYCHHS PacTBO-
putene,  BHYTpU- U MEXMOJIEKYJIIpHas
Jaeruaparanus. Peakuusi ropeHus: CHUPTHI Kak
TOIUIMBO. PUBMOJIOTUYECKOE JACHCTBUE METaHOJIa
U DJTaHOJIa Ha OpraHu3M ueJjoBeKa. OTHJICH-
[JIMKOJIb M TJMLEPUH KAk MPEICTAaBUTEIU
NpeAebHBIX MHOTOAaTOMHBIX CHUPTOB. DeHod.
Crpoenne  Monekynsl  ¢eHona.  BsaumHuoe
BIUSHUE  aTOMOB B  MoJieKyne  (¢eHona.
dusnyeckue CBOKMCTBa (eHosa. XUMHUYECKHE
CBOMCTBa (peakiUu C HATpUEM, TUIPOKCUIOM
HaTpusi, 6poMOM)

3.6

XapakTepHble XHMHUYECKHE CBOWMCTBa
QIBJAETHJOB, KapOOHOBBIX  KHUCIIOT,
CJIOXKHBIX 3(hHpoB

Anpneruasl. Mertanans (popmanbaerun)
W DJTaHab (ameTadblerua) Kak TMpea-
CTaBUTEIN NPEICIbHBIX aJIbJICTHIOB.

KapOoHoBbie KHUCTOTBHI. YKCyCHasi KHC-
J0Ta Kak TMPEJCTaBUTENb IPEAeIbHBIX
OJHOOCHOBHBIX ~ KapOOHOBBIX  KHCIIOT.
XUMHYECKHE CBOMCTBAa (Ha TpHUMEpe

Anpnerunpl M KeToHbl. Kiaccudukamnus —anb-
nerujioB 1 KetoHoB. CTpoeHHE MpeneabHbIX
QIBJIETHIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHE KapOOHWIbHOW rpynmbl. ['oMoio-
THYECKUN psia, obmas (opmysia, HOMEHKIATypa
Y U30MepUsi TPEACNbHBIX albAerua0B. Dusu-
YECKHE CBOMCTBA MpEAENbHBIX  aJIbJIETHJIOB.
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Hannuue nosunuii ®K 'OC B [10OII COO

0a308b11l ypoGeHs

VenyOnéHHblll yPoBeHb

YKCYCHOM KHCIIOTBI): pPEaKIUH C Me-
TaJJlaMH, OCHOBHBIMHU OKCHJAMH, OCHO-
BaHUSAMU U COJIIMU KakK IMOJITBEP)KIICHUE
CXOACTBA C HEOPTaHUYECKUMHU KHUCIIO-
tamMu. Peakuust sTepuduKanuu  Kak
CIoCcO0 TOJTYYECHHS CIIOKHBIX A(HUPOB.
[IpencraBiaeHre O BBICIIUX KapOOHOBBIX
KHUCJIOTax.

Cnoxubie 3¢upsl U xupbl. CroxHBIE
3¢uUpbl KaK MPOIYKTHl B3aUMOJICHCTBUS
KapOOHOBBIX KHCIOT CO CHHPTaMH.
['unponu3, WA OMBUICHHE >KUPOB, Kak
Croco0  MPOMBIIUICHHOTO  IMOJYYCHHUS
coJiell BhICHIMX KapOOHOBBIX KHCIIOT. KaK
CONM  BBICHIMX KAapOOHOBBIX KHUCIOT.
Moronue cBoricTBa MbLjIa

XUMHYECKUE CBOMCTBA MPEAEIbHBIX aJlbJETHU/IO0B:
ruipupoBaHue. TOKCUYHOCTh albIeruioB. Alle-
TOH KakK TpeJCTaBUTENb KeTOHOB. CTpoeHue
MOJIEKyJbl  aneToHa. (OCOoOEHHOCTH  peakIHH
OKHCJIEHHUS alleTOHA.

KapGonoBsie kucnotsl. Kmaccudukanumss u HO-
MEHKJIaTypa KapOOHOBbIX Kucior. CrpoeHue
npeenbHbIX 0JIHOOCHOBHBIX KapOOHOBBIX
KHCIIOT. DIJIEKTPOHHOE U  IPOCTPAHCTBEHHOE
CTpOEHHE KapOOKCWIBbHOW Tpymmbl. ['omomnoru-
yeckuid pan uoOmas ¢opMmyia TpeaeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
@dusnyeckue CBOMCTBA  IpENEIbHBIX  OJHO-
OCHOBHBIX KapOOHOBBIX KHUCJIOT. XHUMHYECKHE
CBOWCTBA MpeNeNbHbIX OJHOOCHOBHBIX KapOo-
HOBBIX  KHMCIOT (peakuuu C  MeTajliami,
OCHOBHBIMHM OKCHJ]aMH, OCHOBAHUSMHU U COJISIMH)
KaK IOATBEPXKACHHE CXOACTBA C HEOPraHu-
YecKMMHU KucioTamu. Peakius stepudukaniu
neé¢ oOparumoctb. BrusHue 3amectureneit
B YIJIEBOJIOPO/IHOM pajiuKaje Ha Ccuily Kap0o-
HOBBIX  KHCIOT. (OCOOEHHOCTH XHUMHUYECKUX
CBOMCTB MYpPaBBbHHOW KHUCJIOTHI. Baxueimmue
IIPEJCTaBUTENIN KapOOHOBBIX KHCJIOT: MYypaBbU-
Has, YKCycHas U OeH3olHas. Beicume mpe-
JieJIbHBIE U HETIpe/iebHbIE KapOOHOBBIE KUCIIOTHI.
CrpoeHre U HOMEHKJIATypa CIOXHBIX 3(HUPOB.
CriocoOBbI MOJTYYEHHUs CIIOXKHBIX 3(OUPOB
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Kon
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Kopx
KOHTPOJIN
pyemoro
3JIEMEHTA

DJIeMEHTBI coep:KaHus, IPoBepsieMble 3aJaHUSIMH IK3aMEeHALMOHHOH padoThI

DenepajbHbIil KOMIIOHEHT
roCy/IapCTBEHHOI0 CTAHAAPTAa
cpeaHero oouero 00pa3oBaHus

Hannuue nosunuii ®K 'OC B [1I0OII COO

0a308b11l ypoGeHs

VenyOnéHHblll yPoBeHs

3.7

XapakTepHble XMMHYECKHE CBOWCTBA
a30TCOJEPKAILUX OPraHUYECKUX CO-
€MHEHWH: aMHUHOB M aMUHOKMCIOT.
Baxwuelimme  crnocoObl  MOydeHUs
aMHHOB 1 aMUHOKHUCIIOT

AmuHokuciaoTel U Oenku. CoctaB ¥ HO-
MEHKJIaTypa. AMHHOKHUCIOTHI Kak aM-
(dboTepHBIC OpPraHUYECKHE COCTUHCHUS.
Ilentupnas cBsA3b. buonoruueckoe 3Ha-
YeHHe aMUHOKUCIIOT. O0acTu npuMeHe-
HHUS aMHHOKHCJIOT

Awmunbl. [lepBHuHbBIE, BTOpPHYHBIE, TPETHYHBIE
amuHbl. Knaccudukauss aMHHOB 10 THITY yrJie-
BOJIOPOJIHOTO pajJvKalia W YHUCIY aMUHOTPYIIII
B MOJIEKYJI€. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE TMpeJeNbHbIX aMUHOB. Ddusnueckue
CBOMCTBa aMWHOB. AMHUHBI KaK OpPraHUYECKHE
OCHOBaHMS: pEaKIUU C BOJOM, KHUCIOTaMH.
Peakius ropeHus. AHWIWMH Kak MpeICTABUTEIb
apomaTthueckux aMuHoB. CTpoeHHe aHUIIMHA.
[IpuunHbl  OcnabiieHUusT OCHOBHBIX  CBOWCTB
AHWJIMHA B CPABHEHHHU C aMUHAMH TPEAEIBHOTO
pana. XUMHUYECKUE CBOMCTBA aHWIIMHA: B3aUMO-
NeiicTBUE € KHUCIOTaMH, OPOMHOM BOJOM, OKHC-
nenue. [lonydyeHne aMHHOB AJKUIUPOBAHUEM
aMMHaKa ¥ BOCCTAHOBJIEHHUEM HUTPOIPOU3-
BOAHBIX  YyriaeBoAoponoB. Peakuus 3uHuHA.
Amunokucinorsl u Oenku. CocraB M HOMEHKIIA-
Typa. CTpoeHHEe aMUHOKUCIOT. I'oMoIOrnueckuit
pAn  TpeAeNbHbIX  aMUHOKHUCIOT. M3omepus
MpEeJEIbHbIX aMUHOKUCIOT. Du3nueckue CBOM-
CTBa MpPEACIIbHBIX AMUHOKUCIOT. AMHUHOKHUCIOTHI
Kak aM(OTepHbIE OpraHUYECKHE COCIUHEHHUS.
Cunare3 mentunoB. llentmaHas cBsA3b. bwuo-
JIOTHYECKOE 3HAYeHHE aMUHOKHCIOT. (OO0jactu
IPUMEHEHUST AMUHOKHCIIOT

3.8

buonornyeckn BakKHBIE  BELIECTBA:
KHUpBIL, O€nKu, yriaeBoisl (MOHO-
caxapujpl, JMcaxapupabl, IoJHcaxa-

XKupsl kak crnokHble 3(pUpHl MIHLIEpUHA
U BBICHIMX KapOOHOBBIX KHCJIOT. Pac-
TUTEJIbHbIE M JKUBOTHBIE OKUPBI, HX

Kupel kak ciokHbie 3GUPHI TIUIEPUHA U BBIC-
X KapOOHOBBIX KUCIOT. PacTuTenbHbIE W KU-
BOTHBIE XUPBI, UX cocTaB. PU3UUeCcKUe CBOMCTBA
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejaa | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
PUIBI) cocraB. Pacro3HaBaHue paCTUTENBHBIX | )KUPOB. XUMHUYECKHE CBOWCTBA >KUPOB: THIPHU-
KUPOB Ha OCHOBAHUU MX HENPEIENIbHOTO | pOBaHUE, OKUCIeHHE. ['MIpoiun3, Win OMbUICHHE
xapakrtepa. benku Kkak NpPHUPOAHBIE | JKHUPOB, KAK CIOCOO MPOMBIIIJICHHOTO MOMyYEHUs
ouononmumepsl. CocTaB  HM  CTPOCHHE | COJNICM BBICHIMX KapOOHOBBIX KHUCIOT. [lpume-

0€eJIKOB. XUMHUYECKUE CBOMCTBA OEJIKOB:
ruAponu3, neHaTypanus. l[IpeBpamenus

OenKOB THMIM B  Opranum3Me. buo-
JIOTUYecKhue (QYHKIMK OenKkoB. YTiie-
Bomel.  Kitaccudukarms — yrieBooB.

Haxoxxnenue yrieBoloB B MPUPOJE.
I'moko3a kak anpaerunpocnupt. bpo-
eHue Timoko3bl. Caxaposza. ['maponus
caxaposbl. Kpaxman u 1memiono3a Kak
OMOJIOTUYECKHE MOTUMEPhl. XUMUYECKHE
CBOMCTBA KpaxMalla M  UEJUIIOJIO3bI
(runponus, KaueCTBEHHasi  peakius
c loJIoM Ha Kpaxmaia U e€ NMpUMEHEHHe
JUis  OOHapyXeHHsl Kpaxmajia B TMpo-
nykTtax nuTanus). [IpumeHenue u Owo-
JIOTUYEeCcKasi pojib YIJIeBOJIOB

HEeHHE KHUPOoB. Mblla KaK COJTU BBICHIUX KapOOHO-
BBIX KHCJIOT. MOIoIue CBOMCTBA MbLIA.

VYraeponbl. Knaccudukamnus yrieBogos. dusmuec-
KHE CBOMCTBA U HAXOX/IEHHUE YIJIEBOAOB B IIPUPOJIE.
['moko3a kak anpaeruiocnupT. XMMHUYECKUE CBOM-
CTBa TJIIOKO3BL: AIMJIUPOBAHUE, AITKUIMPOBAHHE,
CIIMPTOBOE M MOJIOYHOKHCIIOE Opoxenue. [Tomyde-
HUeE TIIOK03bl. DPYKTO3a KaK U30Mep IIIOKO3bI. Pu-
603a U Je3okcupubo3a. Baxueiinme aucaxapuabl
(caxapo3a, JlakT03a, MaJIbTO3a), UX CTPOCHUE U (Pu-
3UYECKHE CBOMCTBA. | MIpOmM3 caxapossl, JIAKTO3BI,
MaJTbTO3bl. Kpaxmai u nemtrosnosa kak Ouosoruyec-
KM€ TIONUMEpPHl. XMMHUYECKHUE CBOMCTBA Kpaxmana
(Tuaponn3, KavyecTBEHHas peakius ¢ HOJOoM Ha
Kpaxmal W ©€ TpPUMCHEHHE Uil OOHApYKECHUS
Kpaxmajga B IMpPOAYKTaX NHUTaHHA). XUMUYECKHUE
CBOMCTBa IICJUTIOJIO3BI: THIPOIHN3, O0Opa30BaHUE
CIOKHBIX 3(upoB. [IpumeHneHne n OuoornvecKas
ponb  yraeBomoB.  OKuCIIEHME — YTJIEBOJOB —
WCTOYHUK SHEPTUU KUBBIX OPTAaHU3MOB.

benku kak npupoansie Ouomnonumepsl. CocTas
u cTpoeHune OenkoB. OCHOBHbIE aMHUHOKHCIIOTHI,
oOpazyromme Oenku. XUMHYECKHE CBOMCTBa
OEJIKOB: TUAPOJIN3, ACHATYpallUs, KaueCTBEHHBIC
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pa3- | KOHTPOJIH

aejia | pyemoro

3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
(uBetHble) peaknuu Ha Oenku. [lpeBpamenus
O0enKoB mNMILKM B opraHu3zMe. buonoruueckue
byuakmum  6enkoB.  JIOCTWKEHHS B U3YYCHHUH
CTPOCHHS M CUHTE3a OEIKOB.
A3oTconepkaliie TreTepolUKIMYecKUe COoelu-
HeHus. [luppon u nupuanH: JIEKTPOHHOE CTpOe-
HUE, apOMATHYECKUI XapaKTep, pa3inyue B Nposi-
BJICHUU OCHOBHBIX CBOMCTB. HykiieMHOBBIE KHC-
JOTBI: cocTtaB U crpoeHue. CTpoeHHe HYyKJIeo-
tuaoB. CoctaB HykJIenHOBbIX kuciaotr (IHK,
PHK). Ponp HyKJIEHHOBBIX KHUCIOT B JKH3HE-
JeSITeJIbHOCTH OpPraHu3MOB
3.9 B3auMocBs3bp opraHmyeckux coeaM- | ['eHeTnyeckas CBsA3b MEXAYy Kilaccamu
HEHUI OPraHNYeCcKUX COEJIMHEHUHN
4 METO/JbI IO3HAHUSA B XUMUMN, XHMMUS 1 5KU3HD
XUMUA U ’KU3Hb
4.1 JKCcNepUMeHTAJbHbIE OCHOBBI XUMHUM

4.1.1

ITpaBuna pabots! B naGopatopuu. Jla-
OopaTopHas 1ocyjaa u 000pyJI0BaHUE.
[IpaBuna Oe3omacHOCTH TIpU padboTe
C IKUMH, TOPIOYMMHU U TOKCUYHBIMHU
BEIIECTBAMH, CpEACTBaMHU OBITOBOI
XUMHHU

IIpaBuna Ge3zomacHoOW pabOTHI C €IKUMH,
TOPIOYMMH U TOKCHYHBIMH BEILECTBAMH,
cpencTBaMu OBITOBOM XHMUH

IIpaBuna Ge3omacHO pabOTHI C €IKUMH, TOpIO-
YUMH U TOKCHYHBIMH BEIECTBAMH, CPEJICTBAMH
OBITOBOM XUMHUU
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemoro

3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHs
cpeaHero oouero 00pa3oBaHus
4.1.2 Hayunble  metomsl  uccnenoBanus | JlucnepcHsle cuctemsl. Ilonsatue o kon- | Hayunsle meroasl no3HaHMs B XUMHUU. XHMH-
XMMMUYECKHUX BEUIECTB M MpeBpalle- | Jjouaax  (3oiu, renu). HMcmunueie | YeCKUW aHalIW3, CUHTE3, MOJEIMPOBAHUE XUMHU-
HUW. MeTtoasl pasfelieHus CMeCed | pacmeopul YECKHUX TIPOIIECCOB W SBJIEHUNA KaK METOJbI
Y OYUCTKU BEILECTB HAy4yHOro IMO3HaHWsA. Maremarnyeckoe MOAEIu-

pOBaHKHE MPOCTPAHCTBEHHOTO CTPOEHUSI MOJEKYJI
oprannueckux BemiecTB. CoBpeMeHHBbIE (PU3UKO-
XUMUYECKHE METOJbl YCTAaHOBJICHHS COCTaBa
U CTPYKTYpBl BeLECTB. JlUCIEpCHbIE CHCTEMBI.
Konnouueie cuctemsl. ICTUHHBIE PACTBOPHI

4.1.3 OmnpeneneHue xapakrepa Cpeabl BOJI- - -
HBIX pacTBOpPOB BemiecTB. MHuka-
TOPBI

4.1.4 KauecTBeHHBIE peakuuu Ha Heopra- - KavecTBeHHBIE peaklMi HAa HOHBI B pacTBOpax.
HUYECKHUE BELICCTBA U HOHBI Pacrio3naBanue kaTHOHOB HaTpus M Kamus. Ka-

YeCTBeHHAsl peakius Ha kapOonaT-uoH. Kauec-
TBEHHAsl peakius Ha WOH amMoHus. KaudecTBeH-
HbIE peakuu Ha Cyabpua-, cyabduT- u cyiabdar-
noHbl. KauecTBeHHBIE peakiMu Ha TaJIOTCHUI-
VOHBI. WNnenruduxarms HEOPraHUYECKUX
BEIIECTB ¥ HOHOB
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejaa | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3numii ®K I'OC B I1IOOI1 COO
rocyiapCcTB€HHOro CTaHaapra 0a308b11l ypoGeHs VenyOnéHHbLI YPOBEHD
cpeaHero oouero 00pa3oBaHus
4.1.5 KauecTBeHHble  peakuuu  OpraHu- WNnentudukanuss OpraHUYeCKUX COCIU- WNnentudukanuss OpraHUYecKUX COCIUHEHUH.
YECKUX COEeIMHEHUN HEHUIA. KauecTBeHHast peakuuss Ha  MHOTOAQTOMHBIE
KauecTBeHHAs peakuust Ha  MHOro- | CTHPTBI H e MpHUMEHEHHE JUIs PACIO3HABAHUS
ATOMHBIC CTIUPTH M e8 mpuMeHeHue s | [WIEPUHA B COCTaBE KOCMETHYECKHX CPE/ICTB.
DACTIO3HABAHMS [IHMIEpHHA B cocTape | KAUECTBEHHBIC  PEAKIMM  HA KapOOHUIIbHYIO
KOCMETHUECKHX CPEACTB. TpyIITy v(peaxuml «CepeOpsHOTO  3epKaiay,
KauecTBEHHbIC PEakidi Ha KapGOHHIE- B3aumozeiicteue ¢ ruapokcunom meau(ll)) m ux
HyI0 TpYOMy (peaKis «CepeGpsHOro OpUMEHEHUEe JJs OOHapy>XeHUs NpelebHbIX
3epKanay, BIAMMONCHCTRHE ¢ THIPOKCH- QJbJIETH/IOB B IPOMBIIUICHHBIX CTOYHBIX BOJIAX.
nom meme(l)) 1 Mo ppumenerne s 3KcnepHMeHUTaﬂLHHe JIOKA3aTeJIbCTBA  HATHYUS
OBHAPYKEHIS TIPCICNBHEIX ATHICTHIOR QJIbJIETMIHOM U CHUPTOBBIX TPYIII B TIIFOKO3E.
B POMBIIUIGHHEIX  CTOYHBIX  BOJAX. KauecTBenHsle (LIBETHBIE) peaknu Ha OCIKH
OObnapyxeHue O€JIKOB TMpPU MOMOIIH
KaueCTBEHHBIX (IIBETHBIX) peaklui
4.1.6 OcHOBHBIE CITOCOOBI TIOJTyUeHUs (B Jia- - XuMmuss B mpombliuieHHocTd. OOmmme npen-
OopaTopun) KOHKPETHBIX BEIIECTB, CTaBJICHUS O TIPOMBIIUICHHBIX CIIOCO0aX IMOTy-
OTHOCSIIIIMXCSl K M3YyYEHHBIM KJlaccam YeHHMsI XUMHUYECKMX BeIIeCTB (Ha TpuUMepe
HEOpPraHUYECKUX COEAMHEHUN IIPOM3BOJICTBA AMMMAKA, CEPHON KUCIIOTHI)
4.1.7 OCHOBHBIE CITOCOOBI MOTYUYEHHUS YTJIe- [Tonyuenne ankanoB. Peakuus Bropua. Ilomy-

BOJIOPOJIOB (B 1a00paTopun)

YeHHE alleTHJICHA MUPOJIU30M METaHa U KapOu-
HBIM MeTo10M. [IpombinieHHbIe 1 Tab0opaTOpHbIE
crocoObl moy4yeHus ankeHoB. [lomyuenue anka-
JTUCHOB.

[Tonyuenue 6eH30ma
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejia | pyemoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHb
cpeaHero oouero 00pa3oBaHus
4.1.8 OcHOBHBIE C€IIOCOOBI TOJY4EHUS Op- - CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOH IPOMBIII-
TFaHUYECKUX  KHUCJIOPOACOEpKAIIUX nenHoctu. [lomyuenue 3taHona: peakuus Opoxe-
COeTMHEHUH (B J1aOOpaTOPHH ) HUS TJIOKO3BI, THapaTaius sTwieHa. [lomyyuenune
¢denona. IlomydyeHune mpenenbHBIX abJACTHIOB:
OKHUCJIGHWE CIIUPTOB, THJpaTalus aleTuIeHa
(peakmust Kyueposa). [lomyuenue mnpeneibHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCJICHHE
QJKaHOB,  aJKEHOB, MEpPBUYHBIX  CIHUPTOB,
QJIbJICTHJIOB
4.2 OO0umue nmpeAcTaBJeHUs 0 MPOMBIIICHHBIX CIIOC00aX MOJYYEeHUs] BakHelmux BeuecTs. [IpumeHenue BeuecTs
4.2.1 [TonsitTue o Metaymypruu: ooOiue [Tonyuenne u mnpuMeHeHue MeTauioB. Yé€pHas
CrocoObl OTYUYESHHS] METAJIIOB - Y I[BETHAs] METAJUTYPrusi
422 OOmue HayyHbIe NPUHIUIBI XHUMHU- XuUMHUS ¥ 9KOJOTHS. XHUMHUYECKOE 3arps3HEHHE

YeCKOro IPOU3BOJICTBA (HAa MpHUMEpe
MPOMBILIUIEHHOTO MOy YEHUS
aMMHaKa, cepHoit KHUCJIOTHI,
MeTaHoJa). XUMUYECKOe 3arpsi3HeHue
OKpY KaroIIei cpensl 51 €ero
MOCIIEICTBUS

OKpY’Karolllen cpenbl U ero nociaeacrsus. Oxpana
rusipocdepsl, MouBbI, aTMocepsl, Gopsl U day-
Hbl OT XUMHYECKoro 3arpssHeHus. Oxpana
OKpYy’KalIIe cpenbl mpu HedremepepaboTke
U TpaHcIOpTUpoBKe HedrenpoaykToB. Haunbonee
KPYNHOTOHHAXHbBIE MPOU3BOJICTBA OPTaHUYECKUX
coequHeHuil.  [IpompblliyieHHass  opraHuvyeckas
xumust. CpIpp€ Uil OPraHUYECKOM IPOMBIII-
neHHoctu. I[lpoOGrema OTXOMOB W MOOOYHBIX
MIPOJYKTOB
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
Jejla | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHb
cpeaHero oouero 00pa3oBaHus
423 IIpuponHble uCTOYHUKK YyriieBoAopo- | IIpuponHbeie nctounukn yrieBogoponos. | [Ipupognsle ucTOYHMKM yriaeBoaoponoB. llpu-

JIOB, X nepepadboTka

[IpuponHblii u MONYTHBIM HeTIHON

ra3pl, HMX COCTaB U HCIIOJIb30BaHHE.
CocraB Heptm U €€ nepepaboTKa.
Hedrenponykrel.  OKTaHOBOE  YHCIO
OeH3MHa

POJIHBIA M TONMYTHBIH HE(PTSIHON Ta3bl, UX COCTaB
u ucnons3zoBanue. CocraB Heptm u €€
nepepabotka.  Hedrempoaykrel.  OkTaHOBOE
yKciio OeH3MHA
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
Jejla | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHb
cpeaHero oouero 00pa3oBaHus
4.2.4 BeicokoMonekysipuble  coenuHeHus. | HaTypaibHblii M CUHTeTHYecKuMH Kay- | BelcokomouiekyisipHble  coequHeHus. (OCHOBHBIE

Peaknuu nmonumepusanuu u MOJIMKOH-
nencanuu. Ilonumepsl. Ilnactmaccsl,
BOJIOKHA, Kay4yKH

yyku. BynkaHuzanus kayuyka. Pe3una.
[Ipumenenne  kaydyka W pPE3HHBIL.
[TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX
Ha IpUMepe aleTaTHOro BOJIOKHA

HOHATHUSL BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH: MO-
HOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIEHb MO-
mumepusaiy.  Knaccugukamus nomumepos. Oc-
HOBHBIE CIOCOOBI MOJYyYEHHsI BBICOKOMOJIEKYJISIP-
HBIX COCAMHEHMUH: PEaKLMHU MOJMMEPU3ALUH U I10-
JTuKoHJIeHcauu. [lonuaTiiieH Kak KpyrnHOTOHHAXK-
HbIH  OPOJYKT  XUMHUYECKOTO  MPOU3BOJICTBA.
Crpoenune u CTpyKTypa MOJIMMEPOB. 3aBHUCUMOCTh
CBOMCTB IMOJIMMEPOB OT CTPOCHHUsI MOJIeKyJ1. Tepmo-
IUIACTUYHBIE U TEPMOpEAKTHBHBIE MoauMepsbl. [Ipo-
BOJISIIME OpraHMYeCcKue rnosmmepsl. KomnosutHeie
MaTepuaiibl. [IlepcreKTUBbI UCIOB30BaHUS KOMIIO-
3uTHBIX MarepuasioB. Bkian C.B. Jlebenesa B moiy-
YEHHE CUHTETUYECKOro Kayuyka. Bynkanuzauus
Kayuyyka. Pesuna. MHorooOpa3ue BUIOB CHHTETH-
YEeCKUX Kay4yyKOB, UX CBOICTBA U IPUMEHEHHUE.
Knaccudukanus BosokoH. Ilonstue o0 wuckyc-
CTBEHHBIX BOJIOKHAaX Ha TNpHUMEpEe aleTaTHOro
BOJIOKHA.

Cunrernueckue BosokHa. [lomudgupHbie u nonu-
aMUJHbIE BOJIOKHA, WX CTPOCHHE, CBOICTBA.
[IpakTHueckoe ncnonb30BaHUE BOJOKOH. CHHTE-
TUYECKHE TUIEHKU: U30JIALMS 11l IPOBOJOB, MEM-
OpaHBbI JIs1 ONPECHEHUST BOJIbI, 3AIIUTHBIC TUIEHKH
JUIS aBTOMOOWJIEH, TUIACTBIPH, XHUPYpPTrUUYECKHE
noBsi3ku. HOBBIE TEXHONOTMM  JAIBHEWIIErO
COBEpUICHCTBOBAHUS OJUMEPHBIX MAaTEPUAJIOB
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
Jejla | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHb
cpeaHero oouero 00pa3oBaHus
4.2.5 [IpumeneHne wu3ydeHHbIX HeopraHu- | [TomudTriieH kak KkpynHOTOHHaxHBIN | [Ipumenenue ankeHoB. IIpuMmeHeHHe aneruieHa.
YECKUX U OPraHUYECKUX BEIECTB IOPOIYKT XHWMHUYECKOT0 TMpou3BOACTBA. | [Ipumenenne romonoroB OeH3ona. [Ipumenenue
IIpumenenne stwieHa. IIpumMeHneHue | MeTaHona U 3TaHoia. [TpakTrdeckoe npuMeHeHHe
Ooemzona.  [Ipumenenuwe  areTwsiieHa. | STWICHIJIMKONS ©  TidnepuHa. llpuMenenue
[Ipumenenne MeraHona W dTaHo’da. | ¢peHona. Ilpumenenue dopmanpaeruaa U are-
IIpakTHueckoe TmNpUMEHEHUE OTUJIeH- | Tanpaeruaa. [Ipumenenue anerona. [lpumenenue
UKo M rauuepuHa. [IpuMenenue | KapOOHOBBIX KUCIOT. [IprMeHeHHe CIOXKHBIX
¢enona. Ilpumenenue dopmanpaeruaa | 3pUpPoB B MUIIEBOW M MapPrOMEPHON MPOMBIIII-
u anieranpaeruaa. llpumeHeHue ykcyc- | ieHHocTdu. [IpuMeHeHue aMuHOB B (hapmarieB-
HOW KuCIOTHL. [IpuMeHeHHe CII0XKHBIX | THYECKOM NPOMBIIUIEHHOCTH. AHUNUH KAK CbIPbE
5¢UpoB B NHIIEBOH U NapPIOMEPHOMN | 011 npouzeo0cmea aHUIUHOBbIX —KpAcumelell.
poMblIeHHOCTH. [Ipumenenue xxupoB | Cunme3svl Ha 0OCHO8E AHUIUHA
4.3 Pacuyérsl mo XuMu4ecCKUM Tunsl pac4éTHbIX 32124
(opMmyJiaM M YPABHEHHSAM peaKLuil
4.3.1 Pacuérel ¢ ucnosb30BaHUEM MOHATHUN Pacuérer macchl (00BEMa, KOTMYECTBA BEIIECTBA)
«pacTBOPUMOCTB», «MaccoBas A0 IPOAYKTA peakluH, €CIM OJHO W3 BEIIECTB JIaHO
BEIIECTBA B paCTBOPE» a B BUJIE pacTBOpa C OIpeneaEHHOH MacCcOoBOM
JI0JIel paCTBOPEHHOIO BELECTBA
4.3.2 Pacuétbl 00BEMHBIX OTHOIIIEHUH Ta30B Pacuérel OOBEMHBIX OTHOIIEGHUN Ta30B IMpPHU
IPU XUMHYECKHUX PEaKIMsIX - XUMHUYECKHUX PEaKIMIX
433 PacuéTel KomMUuecTBa BeEIEeCTBa, Mac-
Chl BellecTBa WJIM 00bEMaA ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, — —
mMacce WIM 00BEMY OJHOrO W3
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB
434 Pacuétsl TenoBoro 3¢ ¢exra peakuu — Pacuérsl TemioBoro 3¢ dekra peakun
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Kon Kox DJIeMEeHTBI Co/iepKaHusl, IPOBepsieMble 3aJaHUAMM IK3aMEeHAIMOHHOI PadoThI
pa3- | KOHTPOJIH
aejaa | pyeMoro
3JIeMeHTa denepajbHbIi KOMIIOHEHT Hammnuue no3nmmii ®K I'OC B I1IOOI1 COO
rocy1apCcTBEHHOT0 CTAHJAAPTA 0a306vlil yposeHb VenyOnéHHblll yPoBeHb
cpeaHero oouero 00pa3oBaHus
4.3.5 Pacuérer maccel (00BEMa, KOMMUYECTBA Pacuérsr maccel (00BEMa, KOTMYECTBA BEIIECTBA)
BELIECTBA) MPOAYKTOB PEAKIUH, €CIIU IPOAYKTOB peaKkluu, €CJIM OJHO U3 BEIIECTB JIaHO
OIHO W3 BEIIECTB JIaHO B W30BITKE B B M30BITKE (MMEET MPUMECH)
(uMeeT mpuMecH)
4.3.6 Pacuérpl mMaccel (00bEMa, KoIMYeCTBa Pacuérer maccel (00bEMa, KOIMYECTBA BEIECTBA)
BEIIECTBA) MPOJIYKTa PEAKIMH, €CIU MPOJYKTa PeaKlUu, €CIM OJHO U3 BEIIECTB JIaHO
OJIHO W3 BEIIECTB JAaHO B BHJE - B BUJIE pacTBopa ¢ ONpeAenEéHHON MaccoBoOi
pacTtBopa c ompeAesEéHHON MaccoBOU JloJIell pacCTBOPEHHOIO BEIIECTBA
JI0JIel pacTBOPEHHOTO BEIIECTBA
4.3.7 VYcraHoBneHue MOJIEKYJISIPHOU Haxoxxnenue mosexymsipHOi (opMyibl OpraHu-
U CTPYKTypHOU (OpMyIT BelecTBa — YECKOro BEIIeCTBAa 10 €ro IUIOTHOCTH W Mac-
COBBIM JIOJIIM DJIEMEHTOB, BXOSIIUX B €r0
COCTaB, WJIH 1O MPOYKTaM CTOpaHUs
438 Pacuétsl MaccoBo# Wi 00BEMHOI 110- PacuéTter MaccoBoOl Wi OOBEMHON O BBIXOA
T BBIX0JA MPOAYKTA pEaKIud OT — MPOJYKTa PEAKIIUU OT TEOPETHUECKU BO3MOKHOTO
TEOPETUYECKH BO3MOXKHOTO
439 Pacuérer maccoBoil gomm  (Macchl) Pacuérer mMaccoBoii monm (Macchl) XHMHUYECKOTO

XUMHNYCCKOI0 COCAMHCHUA B CMECHU

COCIMHCHHUA B CMECCHU
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