ITPOEKT

I'ocynapcTBeHHasi NTOTOBas aTTeCTAIUsl 0 00pa3oBaTEJbLHBIM
NMporpaMMam cpeaHero oouiero oopazopanus B opme
€IUHOT0 rocya1apcTBeHHOro 3k3amena (EI'9)

Koxuduxarop
IIPOBEPSIEMBIX TPEOOBAaHUH K pe3ybTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMEI CPEAHETO 001IeT0 00pa30BaHUS
Y 3JIEMEHTOB COJICP)KaHUs ISl TPOBEICHUS
€IMHOTO TOCYJAPCTBEHHOTO SK3aMEHA
no XMMHWN

TIO/ITOTOBJICH (pe/iepaIbHBIM rOCYIapCTBEHHBIM O0KETHBIM
. HAay4YHbIM YUYPEKIECHUEM .
«OEJEPAJIbHBIM MHCTUTY T IIEAJAT OTMHECKUX U3MEPEHI>
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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOEHHUS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl cpeHero 0011ero 00pa3oBaHus U 3JIeMEHTOB
co/iep;KaHus AJ1s1 IPOBEJCHHs eIMHOI0 roCyJapCTBEHHOI0 IK3aMeHAa
no XUMHUHN

Konudukarop cocraBieH Ha OCHOBE (emepallbHOrO TOCyIapCTBEHHOTO
00pa30BaTeIbHOrO CTaHIapTa cpeaHero obmiero obpazoBanus (mamee — GI'OC)
(npuka3 MunuctepcTBa npocBenieHust Poccuiickoit ®@enepanuu ot 12.08.2022
Ne732  «O BHeceHMH W3MeHEHHMH B  (eaepalbHBIl  TOCYAapCTBEHHBIH
o0pa3oBaTeNBHBIA CTaHIAPT CpEAHero obmero o0pa3oBaHMsA, YTBEPIKAEHHBIN
npukazoM MuHHCTEpCcTBa 00pa3oBaHuss M Hayku Poccuiickoit Denepanuu
ot 17.05. 2012 Ne 413») u enepanbHOIt 00pa30BaTENEHON MPOTPAMMBI CPEITHETO
obmiero oOpazoBanms (mpuka3 MuHHCTepcTBa TpocBemieHus Poccuiickoit
Oenepaunun - ot 18.05.2023  Ne 371 «O6  yrtBepxkaeHun  QenepanbHON
oOpazoBarenbHON MIPOrpaMMBbl CpeIHero obrero o0Opa3zoBaHUsD»
(C UIBMEHEHUSIMH)).

Konmudukarop cocTouT U3 TpEX paSZ[eJ'IOBll

— pasgen 1. «IlepeueHb npoBepsieMbIX TPeOOBaHHMN K Pe3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBaTeNbHON MPOrpaMMBl CpeAHero obmiero oOpa3oBaHUA
10 XUMUH»,

— pazgen 2. «I[lepedeHp 3JIEMEHTOB COAEPXKAHUS, IPOBEPSEMBIX Ha EANHOM
rOCY/IapCTBEHHOM 9K3aMEHE [0 XHMHUI»;

— pazzmen 3. «OTpakeHHE B COAEPKAHWU KOHTPOJBHBIX H3MEPUTEIBHBIX
MaTepHaIoB JTUYHOCTHBIX pe3yabpTaToB OCBOCHUS OCHOBHOM
00pa30BaTeIFHOM IIPOrPaMMEI CPETHETO 00IIero 00pa3oBaHU.

B komudukaTop He BKIIOYEHBI TPeOOBaHMS K pe3ysbTaTaM OCBOCHHS
OCHOBHOWM 00pa30BaTeIbHOM MPOrpaMMBl  CpeaHero oOImmero o0pa3oBaHUs
W DIIEMEHTHl COJEepIKaHUsI, NOCTIKEHWE KOTOPBIX HE MOXET OBITh MPOBEPEHO
B paMKaX TOCyJapCTBEHHOH HTOTOBOH aTTEeCTAIIMH.

! Marepuansr pasgeno 1 u 2 BKIIOYEHBI B (hefepaibHYIO 0GPa3OBAaTEIBHYIO MPOTPAMMY CPEIHEr0 OBIIEro
obpasoBanus (npruka3 MuHHCTEpCTBa TpocBelenus Poccuniickoit Menepannn ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHUH B HEKOTOphle IpHKasel MuHHcTepcTBa npocBemenns Poccuiickoit ®enepanyn, kacaronmecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaJIbHOTO OOLIEro 0Opa3oBaHMs, OCHOBHOTO 00IIero oOpa3oBaHMs
U CpeJIHero o01ero oopa3oBaHus»).

© 2027 denepanbHas cirysx0a 1o HaI30py B chepe 00pa3oBaHUs U HAYKH
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Pa3nen 1. [lepeueHb MpoBepsieMbIX TPeGOBaHUI K pPe3yJIbTaATAM OCBOEHUS
OCHOBHOIi 00pa30BaTeILHOI POrPaMMBI CpPeHEro 001ero oGpa3oBaHms
no XUMUN

B rabmume 1 npuBenéH mepedyeHb  NPOBEPSEMBIX  TpeOOBaHMIA
K MeETanpeJMETHBIM pe3ylbTaTaM OCBOGHHUS OCHOBHOW 00pa3oBaTeNbHOI
IpOrpaMMBbl CpPEHEro o0mero oOpa3oBaHWs, COCTABICHHBIH Ha OCHOBE II. 8
oI OC.

Tabnuya 1

Koanduxarop EI'D 2027 r. XUMUA, 11 knace. 4/ 15
Kon IIpoBepsiembie TpeGOBaHUSA K MeTANPEAMETHBIM Pe3yJIbTATaM 0CBOCHHS
NpOBepPsIeMOro | OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMBbl CPeIHero 001ero 06pa3oBaHus
TpedoBaHHsI
1.3 Paboma c ungpopmayueit
1.3.1 Bnagers HaBbIKAMH TOJMyYeHHs HMH(QOPMALMH M3 MCTOYHHMKOB PAa3HBIX THIIOB,

CaMOCTOSATENIBHO OCYIIECTBIIATE TIOWCK, AHAIN3, CHCTEMATW3alMI0O M HHTEp-
TIPETAINIO HH(OPMAIMK PA3IMYHbEIX BUJIOB ¥ (JOPM HPEICTABICHHS

132 Co311aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ yd€ToM HasHaueHHs MH(pOPMALUU
U LENeBON  ayaUTOpUM, BbIOMpas ONTHMAIbHYIO (OpPMYy IpEACTABICHHS
U BU3yaJIM3aLUN

Kon IIpoBepsiembie TpeGOBaHUSA K MeTANPEAMETHBIM Pe3yJIbTATaM OCBOCHHS
NpPOBEPAEMOro | O0CHOBHOI 00pa30BaTeJbHOI NPOrpaMMBbl CpeHero 00mero 00pa3oBaHus
TpedoBaHHsI

1 IToznaBaTeabHbie YY1

1.1 bazosvle nozuueckue delicmeus

1.1.1 VcTaHaBIMBATh CYIICCTBEHHBIH NPH3HAK WM OCHOBAHWS ISl CPAaBHEHHMS,
KIaccupuKayu 1 0000IIeHHU

133 OrneHnBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(GOpPMALWH, €€ COOTBETCTBUE
IPABOBBIM U MOPATBHO-3THIECKIM HOPMaM
13.4 Vcnonb3oBath cpencTBa MHGOPMALMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TCXHOJIOTHI

B PELICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHM3alMOHHBIX 33/a4 C CO-
OmofieHreM TpeOOBAHMH S>PrOHOMUKHM, TEXHMKHM OE30NACHOCTH, THTHEHBI, pe-
cypcocOepexKeHHs, MPABOBBIX M JTUYECKHX HOPM, HOPM HH(OPMALHOHHON

1.2 BrisiBisiTh 3aKOHOMEPHOCTH U NIPOTUBOPEYUS B pACCMATPUBAEMBIX SBJICHUAX

1.3 CamocTosTensHO (POpMyIHPOBAaTh M aKTyaJIH3HPOBATh IMPOOIEeMy, paccMaT-
puBath €€ BCECTOPOHHE;

OIpe/IeNATh LENH JACSTENbHOCTH, 3aaBaTh MapamMeTpbl U KPUTEPHH HX JO-
CTHXKCHHUS

1.1.4 Buocuts KOPPEKTHUBBI B ACATCIBHOCTb, OEHUBATH COOTBETCTBUE PE3YJIHLTATOB
LEJIIM, OLICHUBATH PUCKH MOCJIEICTBUI ACATCIIBHOCTH

1.1.5 Pa3BuBaTH KpeaTHBHOE MBIIITICHNE MPH PEIICHUN JKHU3HEHHBIX TPOOIeM

1.2 bazoevie uccnedosamenvckue oelucmeusn

1.2.1 Brnaners HaBBIKaMH y4eOHO-HCCIICAOBATEIBCKOW M MPOEKTHOH AEATEIHHOCTH,
HaBBIKaMH1 pa3perieHus mpodiemM

1.2.2 OBnagenne BUIAMHU JESITENBHOCTH 110 MOTYYE€HHIO HOBOTO 3HAHHSA, €0 MHTEp-
[peTanuy, npeoOpa3oBaHUI0 M NPUMEHCHUIO B Pa3JIMYHBIX YYEOHBIX CHUTya-
LIMSIX, B TOM YMCIIE TIPH CO3JaHUH YUeOHBIX U COLUAIBHBIX IPOCKTOB

6€30I1acCHOCTH
1.35 Brayiets HaBBIKAMH pacIiO3HABaHMS M 3alUTHI MH(OPMAIMH, HH)OPMAIMOHHOM
6€30IMacHOCTH JIMYHOCTH
2 KommyHnukaTuHblie YY1
2.1 Obwenue
2.1.1 OcyIecTBIISTH KOMMYHHKAILIU BO BCeX cepax xU3HY;
BJI&JICTh PA3INYHBIMU CIIOCOOaMH OOIICHUSI M B3aUMOICHCTBHS
2.1.2 Pa3BépHyTO M NOrMYHO M3/IaraTh CBOIO TOYKY 3PCHMS C WCIIOIB30BAHUEM S3bBI-
KOBBIX CPE/ICTB
2.1.3 ApPryMEeHTHPOBAHHO BECTH JTHAIOT
3 PeryasituBuble YY ]I
3.1 Camoopzanuzayus
3.1.1 CaMOCTOSITENIBHO OCYIIECTBIIATH O3HABATENBHYIO AESTCIBHOCTD, BBISBIATH HPO-

Onembl, CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIC 337a4d B 00pa30BaTEIBHOMN
ACATCIIBHOCTU U )KU3HCHHBIX CUTyalUsX;
JaBaTh OLICHKY HOBBIM CUTYyallUAM

1.2.3 ®opMupoBaHHE HAyYHOTO THUIA MBIIUICHUS, BIaJCHUE HAy4YHOU TEPMHUHO-
JIOTHEH, KIFOYEBBIMU MOHITHSIMH ¥ METOAAMHU

1.24 BbIsBIATE  IPUUMHHO-CIEACTBEHHBIE CBA3M M  aKTyalU3HMpOBaTh 3ajauy,
BBIIBUTaTh THIOTE3y €€ PEeLICHUs, HaXOAUTb apryMEHTHI JUISl I0Ka3aTelIbCTBa
CBOMX YTBEPXK/CHHUI, 33/1aBaTh NapaMeTpPbl U KPUTEPUH PEIICHHS

1.2.5 AHanu3upoBaTh IIOJlyYCHHBIE B XOJ€ PELICHUs 3afadd pe3yJbTaTbl, KPUTU-
YEeCKH OIIEHWBAaTh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSAX

3.1.2 CaMOCTOSITENBHO COCTABIIATh IUIAH PEIICHHs MPOOJIEMBI C Y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEAIIOYTEHHUIH;

JieNaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATH IIPUOOPETEHHBIH OIIBIT;

C1oco0CTBOBaTh (POPMHUPOBAHMIO M TPOSBICHUIO IIMPOKOH 3PYAMIMH B Pa3HBIX

1.2.6 VMeTh TIepeHOCUTh 3HAHWSI B IO3HABATENBHYIO H IPAKTHICCKYIO 00IacTH
KHU3HCACATCIbHOCTH,

YMETh HHTCIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;
OCYLIECTBILSITh IIE/ICHANIPABICHHBI IMOMCK MEPEeHOCa CPeacTB H CIOCOOO0B
JIeHCTBHS B IPO(ECCHOHATIBHYIO CpeLy

1.2.7 CrHocoOHOCTb U TOTOBHOCTb K CAMOCTOSITNIBHOMY MOHMCKY METOIOB PELICHHUS
HPAKTHYCCKUX 3a/[a4, IPUMEHEHHIO Pa3IHYHBIX MCTOOB IO3HAHMS;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/]aUl B 00Pa30BaTEIbHON IEATEINb-
HOCTH M JKM3HEHHBIX CUTYalUsIX;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIIUE albTePHATUBHBIC PELICHUS;
BBIJIBUT'aTh HOBBIC HJICH, IPENIaraTh OPHTHHAIBHbIE IIOIXOABI U PEIICHNUS;
pa3pabarbIBaTh IUTaH pPEIICHHS NPOOJIEeMBbl ¢ YYETOM aHAIM3a HMMEIOLIUXCS
MAaTepUAIBHBIX 1 HEMATCPUAIBHBIX PECYPCOB

00J1aCcTSIX 3HAHUI

3.2 Camoxonmpoins

321 JlaBaTh OLIEHKYy HOBBIM CHTYalllsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTD, OLlE-
HMBAaTh COOTBETCTBUE PE3Y/ILTATOB LEISM

322 Bnagers HaBbIKAMM MO3HABATEIbHOH pe(eKCHH KaK OCO3HAHMS COBEpLIAEMBIX

JeiiCTBHI ¥ MBICTUTEIIBHBIX MPOIIECCOB, UX PE3y/IbTAaTOB M OCHOBAHHUIA;
UCIONB30BaTh NPUEMBI PEUIEKCHU JUISL OLEHKH CHTyallHH, BbIOOpa BEPHOIO
peleHus;

YMETb OLICHHBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEHICHHs MO UX CHIKEHHIO

© 2027 denepanbHas ciryx0a 1o Ha30py B cepe 00pa3oBaHUs U HAYKH

3.3 Dmoyuonanvbublii uHMeNIeKm, TIPEIIIONAraoIui chOpMUPOBAHHOCTb:
CaMOpETyJIMPOBaHHs, BKIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHHE TPUHHMATh OTBET-
CTBEHHOCTb 3 CBOE ITOBEIIEHUE, CIIOCOOHOCTD aIalTHPOBATHCS K SMOLMOHAIBHBIM
W3MEHEHHSIM U IPOSIBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKIIOYAIONIEH CTpPEeMIICHHE K IOCTIDKEHUIO LEIn
1 yCIIeXy, ONTHMH3M, HHUIIMATUBHOCTh, YMEHHE JIHCTBOBAaTh, MCXOMI M3 CBOUX
BO3MOXKHOCTEH

© 2027 denepanbHas cirysx0a 1o HaI30py B chepe 00pa3oBaHUs U HAYKH
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B Tabmune 2 npuBengH nepedeHs IpoBEpseMBIX TpeOOBaHHIA K IIPEAMETHBIM
pe3ynpTaTaM OCBOEHHMsS OCHOBHOH 00pa3oBaTeNbHOH MpPOrpaMMbl CpPEIHEro
o0miero o0pa3oBaHusi, COCTaBJICHHBIH Ha ocHOBe M. 9.13 m3menénHoro B 2022 r.
@I'OC. IIposepsemble TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM COOTHECEHBI
C MeTalpeIMETHBIMH pe3yibTaTaMu (U3 Tabauusl 1).

Tabauya 2

Konmuduxarop EI'D 2027 r.

XUMUS, 11 knace. 6/ 15

Kon
npoBe-
psieMoro
Tpedo-
BaHHsl

IIpoBepsiembie TpeGOBaHUSA K MPEAMETHBIM
pe3ybTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHON POrpaMMBbl CpeIHEro oouIero
00pa3oBaHus HA OCHOBe H3MeHEHHOrO B 2022 1.
@roc

YpoBeHsb
NpeaAMEeTHBIX
TpedoBaHMii

oroc

Merta-
npeaMeTHBIH
pe3yabTaT

Kon
npoBe-
psieMoro
Tpedo-
BaHHUsA

IIpoBepsieMble TpeGOBaHMS K MPeIMETHBIM
pe3yJbTaTaM 0CBOEHHUsI OCHOBHOIT
00pa3oBaTe/IbHOI MPOrpPaMMBbI CpeHero 001ero
00pa3oBaHus HA OCHOBe H3MeHEéHHOTO B 2022 1.
oroc

YpoBenb
NpeAMeTHBIX
TpedoBaHMii

oroc

Merta-
npeAMeTHBII
pe3yabTaT

1.3

NIpeaCTaBJICHUA o MEXaHHU3Max XUMHUYECCKHUX
peaKHHﬁ, TEPMOAUHAMUYCCKUX W KHUHETUYCCKUX
3aKOHOMCPHOCTAX HX MNPOTCKaHUs, 0 XUMHUYECCKOM
PaBHOBECHUH, JUCIICPCHBIX CUCTEMAX

BY, VY

MIT1.2.2

1

Baajenue cucreMoii XMMHYECKHX 3HAHUI, KOTOPas BKJIIOYAET:

1.1

OCHOBOIIOJIAraloIHe HOHSTHS (XUMHUYECKUi
9JIEMEHT, aTOM, H30TOIbI, 3JIEKTPOHHAs 000I0YKa
aToma, §-, p-, d-3IEKTPOHHBIE OPOUTAIM aTOMOB,
OCHOBHOE U BO30YKIEHHOE COCTOSIHME aTOMa, HOH,
MOJIEKYJIa, BAJCHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTS,
CTeNeHb OKHUCIICHHS, XUMHYECKass CBs3b (G- M T-
CBsI3b, KpaTHbIC CBSA3U), THOPHIM3ALUS ATOMHBIX
opOuTaniell, KpUCTAUTMYecKas pemérka, MoJb,
MOJSIpHAsE Macca, MOJLIPHBIA O00BEM, MoJsIpHas
KOHIIGHTpALMS, PACTBOPHI (MCTHHHBIC, JUCIICPCHBIC
CHCTEMBI), KPHCTaUIOTH/PATHI, YTIEPOIHBIA CKEeT,
(yHKIMOHANBHAS ~TpyINa, pagukal, H30Mepsl,
CTPYKTypHasi (opMmyna, nomepust (CTPyKTypHasi,
reoMeTpuyecKas (umc-, TpaHC-H30Mepus),
TOMOJIOTHYECKUH PpsiJ, TOMOJOTH, YIJIEBOLOPOABI,
KUCIOPOA- U a30TCOAEpHKAIIME  COCAUHEHHS,
OMOJIOTMYECKH aKTHBHbIE BelecTBa (YIJICBOIBI,
XKUPBI, OENKH), MOHOMEp, MOIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOIICKYJIIPHbIE COC/IMHCHUS,
KPEKHHT, PU(GOPMHHT, THIBI XMMHYECKHX PEaKIHil
(OKMCINTENIbHO-BOCCTAHOBUTEIBHEIE, 9K30-
U DHIOTEPMUYECKHE, PEAKIMH MOHHOro OOMeHa,
rOMO- U IeTepOreHHEIC, obpaTumbie
U HeoOpaTHMbIE),  PacTBOp,  DIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs! JHCCOLIHALINS,
CTeNeHb JIMCCOLMALHH, OKHCIIUTEI,
BOCCTAaHOBHUTEIb, OJIEKTPOJIU3, CKOPOCTb XHUMH-
YeCKOM peakiiy, XHMHYECKOE PABHOBECHE)

bY, VvV

MII1.2.3

1.4

(haxToJIOrMYECKHE CBEACHHS O CBOMCTBAX, COCTABE,
MOJy4YeHHMH ©  OE30MaCHOM  HCIOJBb30BaHUH
BaXHEHIINX HEOPraHWYECKHX W OpPTaHUYECKHX
BEIIECTB B OBITY W IPAKTUYECKOH IEATEIBHOCTH
YeJIOBEeKa

bY

MIT1.2.3

1.5

obIe Hay4yHbIC MPUHIMIBI XUMHYECKOTO IPOMU3-
BOJCTBa (Ha IpHMepe MPOU3BOACTBA CEPHOM KHC-
JIOTbI, aMMHUAaKa, METaHOJIa, NepepaboTKu HeTH)

Yy

MII 1.2.6

CdopmMupoBaHHOCTH YMEHHUIi BBISIBJIAATH

2.1

XapaKTepHble NMPH3HAKU U B3aUMOCBA3b H3y4YEHHBIX
HOHATUH, NMPHUMEHATH COOTBETCTBYIOIIHE IOHATHS
pu OTIHUCAHNH CTPOCHUS u CBOICTB
HEOPTaHMYECKUX M OPTaHMYECKUMX BELIECTB M HX
IpeBpamieHui

bY

MIT1.2.3

2.2

B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C MOHATHSIMHU
1 OPpEeACTaBJICHUAMU APYTUX IMPEAMETOB 1A Gonee
OCO3HAaHHOTO MMOHUMaHHS M OOBSICHCHHS CYHIHOCTH
MaTepuajJIbHOTO €AWHCTBA MUpa

bY

MII1.2.3

C¢opMHPOBAHHOCTH YMEHHS HCIOIb30BATH

3.1

HAaMMCHOBAHUSA XHUMHYCCKHX COGI[I/IHCHI/[ﬁ MEXAY-
HApOJHOI0 COI03a TEOPETUUYECKOH M NpHKIIaJHON
XMMUH M TpHUBUAIbHbIE HA3BaHUS BEILECTB, OTHO-
CAMMXCS K M3Yy4YEHHBIM KJIACCAM OpPTaHMYECKHX
1 HEOPTaHNYECKUX COCANHEHMIT

bY, VY

MIT1.2.3

32

XUMHYECKYI0 CUMBOJIUKY JUISl COCTaBIeHUS HOpMyT
HEOPraHUYECKUX BEIIECTB, MOJIEKYISIPHBIX
U CIPYKTYpHBIX (Pa3BEPHYTHIX, COKpaLIEHHBIX
U CKEJICTHBIX) (JOpMyJI OpraHMYECKHX BELIECTB

bY, VY

MIT1.2.3

CdopMupoBaHHOCTL YMEHHS KIacCHPUIHPOBATDH

4.1

HEOpraHUYECKHE BEIIECTBA, CaMOCTOSTEIILHO
BBIOMPATH OCHOBaHHMS u KpUTEpHUH i
KJIacCH(UKALMH U3yYaeMbIX XUMHYECKUX 00BEKTOB

bY, VY

MIT 1.1.1

TEOPUH W 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHHS
opranndeckux BemecTs A.M. Bytiaepoa, Teopus
JJIEKTPOJIUTUYECKON Juccouunanuu, Tlepronnueckuit
3akoH J[.J1. MeHnzeneeBa, 3aKOH COXpaHEHHsT MaccChl),
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK XHMHH,
MHPOBO33pDEHUCCKUE 3HAHMS, JIEXkKALIUE B OCHOBE
MOHVMAHUsI ~ TPHIMHHOCTH W CHCTEMHOCTH
XMMHYECKHX SIBIICHHH, COBPEMEHHBIE IIPEICTABICHUS
0 CTPOEHHUHU BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U
HaJIMOJICKYJSIPHOM YPOBHSIX

bY, VY

MIT 1.3.1

4.2

OpraHu4eCKue BCIIECTBA, CAMOCTOATEIILHO Bbl6l/lpaTb
OCHOBaHUA W KpUTCpUU I KJ'IaCCI/I(i)I/IKaHI/II/I
N3y4aCMbIX XUMUYCCKUX 00BEKTOB

bY,VVY

MIT 1.1.1

43

0 Pa3MYHBIM [PH3HAKaM (YHCIy W COCTaBy peard-
PYIOLIMX BELIeCTB, TeroBoMy dddexry peakimm,
M3MCHCHHIO ~ CTCIICHCH  OKHCICHHS  JJICMCHTOB,
00paTUMOCTH ~ PEaKLMM, YJYacTHIO —KaTaau3aTopa,
1o unciy daz)

BY, VY

MIT 1.1.1

© 2027 dDenepanbHas ciryx0a 1o HaI30py B cepe 00pa3oBaHUs U HAYKU

C¢opMHpOBaHHOCTL YMEHHS XapaKTepH30BaTh
3JIEKTPOHHOE CTPOEHHE aToMOB (B OCHOBHOM
U BO30YKIEHHOM COCTOSIHMM) ¥ HOHOB XUMHYECKUX

bY

MII1.2.2
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Kon
npoBe-
psieMoro
Tpedo-
BaHHsl

IIposepsieMblie TpeOOBAHMS K MPeAMETHBIM
pe3ybTaTaM 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHero o0uero
00pa3oBaHus HA OCHOBe H3MeHEHHOrO B 2022 1.
oroc

YpoBeHnb
NpeaAMETHBIX
TpedoBaHMii

oroc

Merta-
npeIMeTHBbIH
pe3yabTaT

Kon
npoBe-
psieMoro
Tpedo-
BaHHsl

IIpoBepsiembie TpeGOBaHUSA K MPEAMETHBIM
pe3ybTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHON POrpaMMBbl CpeIHEro oouIero
00pa3oBaHus HA OCHOBe H3MeHEHHOrO B 2022 1.
@roc

YpoBeHsb
NpeaAMEeTHBIX
TpedoBaHMii

oroc

Merta-
npeaMeTHBIH
pe3yabTaT

anementoB 14 mepuomoB  Ilepumoamueckoii
cuctembl J[.U. MenzneneeBa M UX BaJICHTHBIC
BO3MOXKHOCTH, HCIOJB3Yysl HOHATHA s§-, p-, d-
JNICKTPOHHBIC OPOUTANIH, SHEPTETUICCKUE YPOBHH

10.2

MacCOBOH WM OOBEMHOM JOIH, BBHIXOJA MPOIYKTa
peaxkuuu

vy

MIT1.2.5

10.3

TensI0Boro 3 pekra peakiui

bY,VV

MIT1.2.5

CdopMupoBaHHOCTH yMeHHust O00BSICHATH
3aKOHOMEPHOCTU M3MEHEHMSI CBOHCTB XHMHYECKHX
JJICMEHTOB ¥ 00pa3yeMbIX HMH  COCIMHCHUH
10 NepHoJaM M Tpynnam

bY

MII1.2.4

10.4

00BEMHBIX OTHOIICHHI I'a30B

BY, VY

MIT1.2.5

10.5

110 HAXO0XJICHUIO XUMUYECKON (I)OPMyJII:I BCHOICCTBA

Yy

MIT1.2.5

C¢opMHpOBAHHOCTL YMEHHSI COCTABJSATH YPAaBHEHMS XMMHYECKMX DEaKLHi

1 pacKpbIBaTh UX CYHIHOCThH

7.1

OKHCJIMTEIIbHO-BOCCTAHOBUTEILHBIX peaxuuit
IIOCPEJICTBOM COCTaBIICHHS JJIEKTPOHHOrO OaiaHca
9THX peakuuit

bY

MIT 1.2.2;
1.2.3

11

Bnanenune cucremoii 3HaHMIi 0 METOJIaX HAYYHOTO
MMO3HAHHS SIBIICHHH TPHPOMBI, HCHOJIB3YyEMBIX
B €CTECTBEHHBIX HayKaxX U yMeHHe MPUMEHSATh 3TH
3HAHUS TPU ODKCICPHMEHTAILHOM HCCIEIOBAHUHI
BELIECTB M JUIs OOBICHCHHS XUMHUYECKUX SIBJICHUM,
AMEIOIIMX MECTO B TPHPOJAE, MPAKTUUECKOI
JIEATEIIbHOCTH YEJIOBEKA M B IIOBCEHEBHOM KU3HU

BY, VY

MII 1.2.3;
1.2.7

7.2

YPaBHEHUsS PEaKIWH Pa3JIMYHBIX THUIIOB; MOJHbBIE
U COKpAIEHHBIE ypaBHEHHsA pEaKIUi HOHHOTO
OoOMEHa, YYHTHIBas YCJIOBHs, IIPU KOTOPBHIX 3TH
peakuMu UIyT 10 KOHIA

bY

MIT 1.2.2;
1.2.3

7.3

peaxuuit TUAPOJIN3a,
KOMILIEKCOO0pa30BaHUsI (na
THAPOKCOKOMILIEKCOB IIMHKA M ATFOMHHHUSA)

peaxuuit
npuMepe

vy

MIT 1.2.2;
123

C¢opMHPOBAHHOCTH YMEHHUS NMOATBEPKAATH

8.1

Ha KOHKpPETHBIX NpHMepax XapakTep 3aBUCHMOCTH
peaKIOHHON CIIOCOOHOCTH OpraHUYeCKHUX
COCIMHEHUI OT KPAaTHOCTH W THIAa KOBAJCHTHOM
CBSI3M (O- M T-CBSI3M), B3aUMHOTO BIIUSTHHSI aTOMOB
M TpyImn aroMOB B MOJEKylaX, a TaKkKe
OT  OCOOEHHOCTEH  peamu3aluyl  Pa3IHIHBIX
MEXaHM3MOB IIPOTEKAHUS PeaKLUi

vy

MIT 1.2.3;
1.2.4

12

CdopmupoBaHHOCTH YMeHHUSs
NPUMEHSITH/UCIOJIB30BaTh 3HAHUS O COCTaBe
W CBOWCTBaX BEHIECTB I OKCIEPHMEHTATHLHOM
NIPOBEPKHU THUIIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH
MIPOTEKAHUS XUMHYECKUX peakiuit
Y IPOTHO3UPOBAHHUS BO3MOXHOCTEH ux
OCYIIECTBJICHHS; CHUCTEMHBIC XHMHYECKHE 3HAHUS
JUIT  OOBSCHEHWS ¥ NPOTHO3UPOBAHHUS  SIBICHUM,
AMEIOIINX ECTeCTBEHHOHAYUHYIO MPHUPOAY; IS
TIPUHATHS TPaMOTHBIX pereHui npobieM
B CUTYallUsIX, CBA3aHHBIX C XUMHEH

BY,Vy

MII 1.2.7;
3.1.2;3.2.2

8.2

XapaKTepHBIC XHMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alUCIMH
YpaBHEHUH XUMHUYECKUX PeaKIui

BY, VY

MII 1.2.3;
1.2.4

CdopMHPOBAHHOCTL YMEHHS] XapaKTepH30BaTh
COCTaB M  BaKHEiIIe CBOICTBA  BEIIECTB,
NPHHAUISKAIMX K ONpeNenéHHBIM  Ki1accaMm
U IpylmaM COCAMHEHUH (IIPOCTBIC BCIICCTBA,
OKCHJIBI, ~THJAPOKCHABI, CONH;  YTJIEBOJOPOIEL,
npoctble 3(UPbL, CHUPTHI, (EHONIBI, aTbAETHABL,
KCTOHBI, KapOOHOBBIC KHCIIOTHI, CIOXHBIC S(UPEL
KHPBI, YTIICBO/IbI, AMHHEI, AMUHOKHCIIOTEI, OSIIKH)

BY, VY

MII 1.2.3;
1.2.4

13

CdopMupoBaHHOCTL  yYMEHHsI  IUIAHHPOBAThH
U MPOBOINTH XUMHYECKHI 9KCIIEPHMEHT
(nony4eHue W N3yueHHEe CBOWCTB HEOPraHMYECKUX
" OpPraHNYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIUU
YIJIEBOAOPOIOB Pa3IUYHBIX KIIaCCOB u
KUCJIOPOACO/CPKAIMX ~ OPraHMYECKHX  BEILECTB,
peuieHue OKCHCPUMECHTAJIbHBIX 3aga4 1o
pacro3HaBaHUIO HEOPraHUYECKHX M OPraHHYEeCKUX
BEIIECTB) C COOIIOICHHEM TpaBmiI 0€30MacHoro 00-
pAILIeHHs C BEIIECTBAMH H J1ab0paToOpHBIM 000py10-
BaHHeM; ()OpMYJIMPOBATH LEINM HCCIEHOBAHMS,
HPEACTABIATh B PA3NIUYHON (opMe pe3ysbTaThl
JKCIICPUMEHTA, aHAJIMU3UPOBaThb U OLCHUBATHL UX
JIOCTOBEPHOCTh

bY, VY

MII3.1.2

10

C¢opMHpOBaHHOCTL YMEHHUS MPOBOIUTH PACUETH!

I 110 XUMHYECKUM (opMyiaMm

1 YpaBHCHUSAM XUMHUYCCKUX peaKunﬁ C MCIIOJIb30BAHHUEM (1)I/I3I/I‘ICCKI/IX BCJINYHUH

10.1

Macchel (00bEMa, KOMMYEeCcTBA BEIECTBA) MPOIYKTa
pEaKIMy, eciad OAHO M3 MCXOAHBIX BEIICCTB JIaHO
B BUJIE pacTBOpa C OINpe/IeEHHON MaccoBOM Jomeit
pPAacTBOPEHHOTO BEIIECTBA WM [AHO B WU30BITKE

vy

(MMeeT nprMecH)

MIT 1.2.5;
322

14

C¢dopMHPOBAHHOCTL  YMEHHSl  OCYILECTBJSATH
LIeJICHANPaBICHHBII TTOHMCK XUMHYECKOM
nH(pOpMaIMU B PA3TUYHBIX HCTOYHHMKAX (HaydHAs
1 y4eOHO-HayJHas JIUTepaTypa, CPEeACTBa MacCOBOM
uHpopmauuu, cetb  Murepuer u  gpyrue),
KPUTHYECKU aHAIU3UPOBATh XUMHYECKYIO
nHpopmaImio, nepepadaThBaTh €€ U UCIIOJIb30BAThH
B COOTBETCTBHHU C ITOCTABJIEHHON yueOHOM 3a1aueit

BY, VY

MII 1.3.1;
133
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Kon IIpoBepsiemble TpeGOBaAHHUS K MPEAMETHBIM YpoBennb Merta-
npose- pe3ybTaTaM 0CBOEHHUSI OCHOBHOM npeIMeTHBIX | IpeIMeTHBIH
psieMoro | o0pa3zoBaTe/IbHOIl IPOrpPaMMBI cpeJHero o0Lero | Tpe0oBaHuii | pe3yJabTaT
Tpedo- 00pa3oBaHus HA OCHOBe H3MeHEHHOrO B 2022 1. oroc
BaHHUs Droc
15 C¢opMHPOBAHHOCTH YMeHHsI TPOTHO3HPOBATD, BY MII 1.3.1

aHAJM3MPOBATh M OUEHHBATh HH()OPMALHIO
c MO3UIIHI IKOJIOTHYECKON 6e3omacHoCTH
MOCJIEICTBUMA OBITOBOI U TIPOU3BOJICTBEHHOM

JIEATENPHOCTH YEJIOBEKA, CBA3aHHON ¢ IepepaboTKoiH
BEIIECTB; C(HOPMHUPOBAHHOCTH YMEHHMI OCO3HaBaTh
OIaCHOCTh BO3/ICHCTBUSI HA JKMBbIE OPraHU3MbI
ONMpeAenéHHbIX  BEIIECTB,  NOHMMas  CMBICH
MIOKa3aTess npeiebHOM JIOITyCTUMOM
KOHLIEHTPAIUH, U HOSACHATh HA IPHUMEPaxX CHOCOOBI
YMEHBIIEHUS. W OPEJOTBPAIIEHH HMX  BPEHOIO
BO3/IeHCTBHS HA OPTaHU3M YeJloBeKa

Konmuduxarop EI'D 2027 r.
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Pazpmen 2. Hepeqeﬂb 3JIEMCHTOB COJICPKaHUs, IPOBEPAECMbIX HA €IHHOM

rocyaiapcTBeHHOM 3k3aMene no XUMUHN

B Ta6m/1ue 3 HpI/IBC}IéH NEPCUYCHb MPOBCPACMBIX JJICMCHTOB COJACPIKAHUS,

COCTaBJICHHBIII Ha OCHOBE (eliepalibHOW 00pa30BaTEIbHON MPOrPaMMBbl CPEIHETO
0011ero 00pa3oBaHMs MO XUMHH.

Tabauya 3

Kon

IIpoBepsieMblii 3JIeMeHT coiep:KaHUA

YpoBeHb
NnporpaMmal

TeopeTuueckue 0CHOBbI XHMHMH

© 2027 dDenepanbHas ciryx0a 1o HaI30py B cepe 00pa3oBaHUs U HAYKU

Crpoenne BemectBa. CoBpeMeHHas MOZIETb CTPOCHHS aToMa.
PacrnipenienieHe  3€KTPOHOB IO DHEPIETHYECKUM  YPOBHAM.
Knaccudukarmst Xxumuueckux 1eMeHToB. OCOOSHHOCTH CTPOCHHMS
9HEPreTHYECKUX ypPOBHEH aTOMOB (s-, p-, d-aneMeHToB). OCHOBHOE
U BO30YXIEHHOE COCTOSIHMS aTOMOB. DJIEKTPOHHAs KOH(MHIYparmst
aTtoMa. BaJeHTHBIE 3JICKTPOHEI

BY,VV

1.2

Tlepnonuyeckas cucremMa Xumudeckux snemenToB J[.M. Menneneesa.
Ouzuueckuit cmbica [lepuonuueckoro 3akona JI.W. Menpeneesa.
TIpu4rHBl ¥ 3aKOHOMEPHOCTH WU3MEHEHHSI CBOMCTB JJIEMEHTOB M HX
COEIMHEHUH 10 TIepHoiaM U rpymmaM. 3aKOHOMEPHOCTH B H3MEHEHHH
CBOHCTB MPOCTHIX BEIIECTB, BOAOPOJHBIX COEAWHEHHH, BBICIINX
OKCHOB U THAPOKCHIOB

bY

1.3

BaneHTHOCTSD. 3J'IeKTp00TpI/II.IaTeJ'II:HOCTL. CTteneHb OKUCIICHUS

bY

1.4

Bupel xumuyeckoil cBsi3M (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKasd,
BOJIOpOAIHAs) M MEXaHW3MBbl e 00pa3oBaHMA. MeEXMOIEKYISIpHbIC
B3anMozeiicTBus. BemecTBa MONEKyJISpPHOTO M HEMOIEKYISPHOTO
cTpoeHHs. THITBI KPUCTATHIECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT TUIA KPUCTAIIMYECKON peIéTku

bY

Xumuueckass peaknus. Knaccmdukamus —XMMHYECKMX — peaKmui
B HEOPraHWYECKOM M OpPraHM4YecKOM XUMHHU. 3aKOH COXpaHEHHs
Macchl BeleCcTB

1%

1.6

CKOpOCTh peaKnud, e€ 3aBICHMOCTb OT Pa3IMYHBIX (haKTOPOB

bY

1.7

TermoBsie  3ddexTl xmMuuecknx peaknuid. Tepmoxummudeckue
YpaBHEHUS

yvy

1.8

Ob6parumble  peakiud. XHMHYeCKoe paBHOBecue. DakTopsl,
BIMSIONIME HA COCTOSHHE XWMHYECKOTO paBHOBecHs. I[IpuHIHII
Jle Illarenne

BY

1.9

DnekTponuTrieckas auccoruanys. CHIbHbIC H CIA0bIe 3JICKTPOIUTEL.
Cpena BOIHBIX pacTBOPOB BELIECTB: KUCIasl, HEUTpalbHasl, MIeTOTHAS.
Crernens auccoruanyn. Peakiumyn HOHHOTO 00MeHa

BY,VV

1.10

T'maponus coneit. MonHoe mnpousBeneHue BoIbl. BomopoaHblii
nokasatensb (pH) pactBopa

BY,VV

Crioco0bl BBIPpAXKCHUA KOHLCHTPAIIUU PaCTBOPOB: MacCoBas O0Jid pac-
TBOpéHHOI‘O BEIIECTBA, MOJISIpHAasl KOHLCHTpalusd. Hacerennsie
1 HEHACBIIECHHBIC paCTBOPLI, pACTBOPHUMOCTD. KpI/ICTaJ'UIOI‘I/IZ[paTH

BY,VV

OKHCITHTENBHO-BOCCTAHOBHUTEIBHbIC peaknuu. IloBenenue BeriecTB
B Cpelax C pa3HbIM 3HAYCHUEM pH Metoast DJIEKTPOHHOT'O OaylaHca

BY,VV

OIEKTPOIIN3 PACTBOPOB U PACILIABOB CONEH

yvy

OcHOBBI HEOPrAHHYECKOH XUMHH

Knaccudukanms Heopranmmueckux coeauHeHunii. Homenxmartypa
HEOPraHMYECKHUX BEILECTB

bY,Vy
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Kon

IIpoBepsieMblii 2J1eMeHT coepP:KAHUS

Yposenb
NPOrpaMMsbl
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2.2

XUMHUYECKHEe CBOWCTBA BaKHEHIIMX METaIOB (HATpuil, Kajuii,
KaJIbLIMi, MarHui, aJlOMUHUHM, LIMHK, XpOM, KeJIe30, MeIb) M MX
coeuHenuit. O6IUe crocoObl MONTYUYSHUS] METAIIIOB

bY, VY

Kon

IIpoBepsieMblii 2J1eMeHT coep:KAHUS

YpoBeHn
NPOrpaMMsbl

2.3

XHUMHYECKHEe CBOMCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJOr€HOB, CEpbl,
azora, docdopa, yriepona ¥ KpeMHHUS) U UX COCAUHEHUI (OKCHJIOB,
KHCJIOPOJICOJEPKAIIUX KHUCIIOT, BOJIOPOJHBIX COCIMHEHHUIA)

bY, VY

2.4

T'eneTnyeckast CBS3b HEOPraHMYCCKUX BEIICCTB, MPUHALJICKALINX
K pasjIMYHbIM KJIaccam

bY, VY

2.5

Wnentudukanns HEOPraHWYeCKHX coefuHeHuil. KauecTBeHHbIC
pEakIMy Ha HEOPraHWYECKHeE BEIECTBA ¥ HOHBI

bY, VY

3.10

Cruptel.  IlpenensHele  OJHOATOMHBIE — CIHUPTHL. ~ XHMUUYECKHE
CBOWCTBA: B3aMMOJEIICTBHE C HATPHEM KaK CIOCOO YCTaHOBICHHMS
HaJIM4usl TUAPOKCOIPYIbI, C TaJlOr€HOBOAOPOAAMH KaK CHOCOG
HOMyYEHHs  PAacTBOPMTENEH, BHYTpH- M MEXMOJEKYJIIpHas
neruppatanus. Peakumst ropenws. [lomydeHme sTaHONA: peakiiust
6p0)K€HI/I${ TJIFOKO3BbI, ruaparaunus OTHUJICHA. DTUICHIJIUKOJIb
W TIMIEPUH KaK MpEJICTaBUTENH NpeNeIbHBIX MHOI0aTOMHBIX
CIIUPTOB

BY,VV

OCHOBBI OPraHN4yecKoil XUuMHHI

deHon. XuMudeckHe CBOiCTBa (eHOma (peaKkIMH C HATPHEM,
THAPOKCHUIOM HaTpusi, 6pomom). ITomyyenune denona

by, VY

3.1

OCHOBHBIE ~ TOJIOKEHHS  TEOPHHM  XHUMHUYECKOTO  CTPOEHHS
opranndeckux coeauHeHHi A.M. ByTnepoBa. YriepomHblii ckeneT
OopraHu4eckoi Moiekynbsl. KpaTHocTh XumHYeckoi CBA3H. O- U T-
CBS3M. Sp-, Sp’-, sp-THOpWIM3AIME OpOHTaNeil aTOMOB yIIepona.
3aBHCHMOCTb CBOHCTB BEIECTB OT XMMHYECKOTO CTPOEHHUS MOJIEKYIL.
l'omonoru. 'omonoruyeckuii psii. M3omepus 1 u3omepsl

BY,VV

Anpaernnpl. XMMAYECKHE CBOMCTBA MPeeNbHbIX ajbJeTHI0B: THAPHU-
pOBaHHE; KAYECTBEHHBIC pEAKIUH HA KApOOHWIBHYIO TpYIIy
(peakuusi «cepeOpsHOTO 3epKaay, B3aUMOJCHCTBHE C THAPOKCHIOM
menu (II)). IlomyueHne mpenenbHBIX ANBAECTHIOB: OKHCIECHHE CIHP-
TOB, FMJIpaTalys aueTHieHa. AIICTOH KaK IPEJICTaBUTENb KETOHOB

BY, VY

32

TlonsTHe O QyHKUIMOHANIBHOH Tpymnne. OpHeHTAMOHHBIE (KT
3aMecTUTeNeH

BY,VV

33

[IpencraBienne o0  KIACCU(PUKALMM  OPraHMYECKHX  BEIIECTB.
Homenknatypa opraHmueckux COCOUHECHUH  (CHCTEMaTHYecKasi)
U TPHUBHAIBHBIE HA3BaHUS BAXHEWIINX MPEICTABUTENEH KIIacCoB
OpraHHYECKHX BEIIECTB

BY, VY

3.13

Kap6onoBble KHCIOTB. XHMMHYECKHE CBOMCTBA MHPECTbHBIX OJHO-
OCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKUX CBOMCTB
MypaBbUHOM KHCIOTHL. [lodydeHne mpenensHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT: OKHCIICHHE aJKaHOB, AIIKEHOB, IEPBUYHBIX
CIHMPTOB, aibJETUAOB. Bricmime npenenpHble U HENpeeiabHbIe
KapOOHOBBIE KHCIIOTHI

bY, VY

34

CBobOoHOpagWKANBHEIA M MOHHBIA MeXaHW3Mbl peaknuu. [lonaTme
o Hykieoduie u snexrpodune. IlpaBuno MapkoBaukosa. IIpasuio
3aiineBa

vy

35

Anxanpl. XHMUYECKHE CBOMCTBAa aJKaHOB: TaJlOT€HHPOBAaHHUE,
JETHAPUPOBAHHE, TEepMUYECKOE pasnokenue, KPEKHHT,
n3oMepusanusi, ropeuue. Ilomyuenue ankaHoB. IlukioankaHbl.
Cnemu¢puka CBOICTB HUKJIOAIKAHOB C MalbIM pPa3MEpoOM LHKIIA.
Peaknmy nprcoeTMHEHNUS] U PaANKaIbHOTO 3aMEICHUS

Yy

Crnoxxuble 3Qupbl U KUAPbL. CrocoOBl MOTYYEeHHs CIOXKHBIX 3()UPOB.
OO6parumocTs  peakuuu stepuduxanuu. [IpuMeHeHHe CIOKHBIX
2¢upoB B NUIIEBOH U napdroMepHOil MPOMBIILICHHOCTH. JKupbl Kak
CIOXKHBIE A(HPbl TIHLEPUHA U BBICIIMX KapOOHOBBIX KHCIIOT.
XUMHYeCKHe ~ CBOICTBa  JKMPOB:  T'MAPUPOBAHUE, OKHCICHHE.
I'mpponus, M OMBUIGHHE, XKHPOB KAaK CHOCOO IMPOMBILIIEHHOTO
HOJIyYeHHsT COJIed BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak CONH
BBICIINX KAPOOHOBBIX KHCIOT

BY,VV

3.6

AnkeHpl.  XUMHYECKHE  CBOMCTBA: pEakUMU I[PUCOEIAUHEHUS
(ranmoreHupoBaHue, THAPUPOBAHUE, THAPOTaJOreHUPOBAHUE,
rUApaTanus), ropenus, OKHCJICHUS u HOJMMEPHU3aLHN.
ITpomblnuieHHBIC 1 1JaOOpaTOpPHBIE CHOCOOBI MONTyYEHHs AJTKEHOB

BY,VV

3.7

AnkanueHsl. XUMHYECKHE  CBOWMCTBA  QJIKAJMEHOB:  PEAKLUH
NpUCOEANHEHUs]  (THAPHPOBAHHE, TAJTOTCHHPOBAHUE), TOPEHHS
u nonuMepusanuu. [loayuenue ankaJueHOB

BY,VV

3.8

Anxunel.  XHUMUYECKHE CBOWCTBA: peaklUM IPUCOSAUHEHUS
(raoreHUpOBaHKE, THIPUPOBaHHE, THIPATALS,
THIPOTAIOTEHUPOBAaHUE) KaK CIOCO0  TOMYYeHHs IOJIHMEpPOB
U JpYruX IOJIe3HBIX MpoAykToB. Peakimu 3amemenust. ['openue
alleTUIICHa KaK MCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHHU JUIs
CBapKH U pe3ku MeTauoB. [IpuMeneHne aneTnneHa

BY, VvV

XuMHu4YecKrue CBOMCTBA INIIOKO3BI: PEAKIUU C YYaCTHEM CIHPTOBBIX
U aJbIErnHOM TPyNI U MOJIOYHOKHCIOEe OpokeHue. IIpumeHeHue
IJIIOKO3bI, €€ 3HaueHHe B OIKH3HEAEATEIBHOCTH  OpraHu3Ma.
Jlucaxapusr: caxaposa, MaJbTo3a. BoccranasnuBatomnye
¥ HEBOCCTAHABIMBAIOMIME Jucaxapuibl. ['maponams aucaxapuios.
Tonucaxapunsl: kpaxman, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMmara, INIMKOTeHa U 1esuIroa03bl. dusndyeckyre cBOMCTBA Kpaxmana
W IeJUTIONIO3bl. XWMHYECKHe CBOMCTBAa  Kpaxmaia: THAPOIIH3,
Ka4eCTBEHHas PEaKIus ¢ HOA0M. XUMHUYECKHE CBONCTBA LEJUTIONO3bI:
THIPOIIH3, HOJTy4eHHe a¢upos LEIUTEOJIO3BI. Tonstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHbIN MENK)

BY, VY

39

ApeHbl. XMMHYECKHE CBOKMCTBA OEH30J1a: peaKLu dIEeKTPOGUILHOTO
3aMeIICHHUS, TPUCOCAMHEHHS! (THAPUPOBAHHE, TaJIOTCHHUPOBAHUE).
Peakunst ropenus. OCOOEHHOCTH XMMHUYECKMX CBOMCTB TOIYyoOJIa.
ITonyuenne Genzona. OcoOEHHOCTH XMMHYECKHX CBOICTB CTHpOJa.
Momumepusanust ctupona. CrnocoObl MOTydYEHUs U IPUMEHCHHE
apOMaTHYECKHX YTIIEBOJOPOJIOB

bY,Vy

AMUHBL. AMHHBI KaK OpPraHMYeCKHE OCHOBAHHS: PEAKLUH C BOJOH,
KHCIIOTaMH, pEaKlus TOpeHHs. AHWINH KaKk [peJICTaBUTEIb
apoMaTH4YeCKUX  aMHHOB. XUMMYECKHE  CBOMCTBA  aHWIMHA:
B3aUMOJICIICTBUE C KHCIOTaMH, OpoMHOU Bojoii. [lomydeHne aMHHOB
ANKWIAPOBAHUEM aMMHaKa U BOCCTAHOBIICHHEM HUTPOIPOU3BOIHBIX
YIJIEBOJIOPOIOB

bY, VY

3.17

AMHUHOKHMCIIOTBI ¥ O€NKH. AMMHOKUCIOTBI Kak amdorepHble
opraHuueckue coepuHenus. OCHOBHBIC AMUHOKHCIIOTEI, 00pasyroIye
Oenku. XMMHUUYECKHME CBOMCTBA ONIKOB: THIPOIM3, JAEHATypalus,
KaueCTBEHHBIE (IIBETHBIE) pEaKIMH Ha OEIKH

BY,VV
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Kon

IIpoBepsieMblii 2J1eMeHT coepP:KAHUS

Yposenb
NPOrpaMMsbl

3.18

CTpoeHHME M  CTPYKTypa IIOJMMEPOB. 3aBUCHMOCTH CBOMHCTB
TOJIMMEPOB OT CTPOEHHs MOJeKyld. OCHOBHBIE CHOCOOBI MONTyYEHHS
BBICOKOMOJICKYJISIPHBIX ~ COCAMHEHHMIl: PeaKklUM IOJIMMEpU3aLuu
u nonukoHaeHcauu. Kiaccudukaiys BOIOKOH

BY,VV

Wnentuduxauus OpPraHMYECKUX COCTMHEHHH. Pemenne
9KCHEPUMEHTAIbHBIX 3aJa4 HAa pAClO3HABaHME OPraHUYECKUX
BELIECTB

bY, VY

3.20

I'eneTnyeckas cBsi3b MEXY Ki1acCaMHu OpraHU4YeCKuX COCIMHEHUIA

BY,VV

XuMmus 4 JKU3Hb

4.1

Xumus B TMOBCeNHEBHOW ku3HW. [lpaBumia Oe3omacHOM pabOTh
C eIKHMH, TOPIOYMMH M TOKCHYHBIMH BEUIECTBAMH, CPEACTBAMHU
OBITOBON XHMMHH

BY, VvV

4.2

Xumus W 370poBbe. XUMHUS B MeIWIMHE. XUMHS M CETbCKOE
X03siicTBO. XUMHS B IPOMBINIIEHHOCTH. XHUMHUS U DHEpPreTuKa:
TIPUPOJIHBIH U MOy THBIN HE(TSHON ra3bl, HX COCTAB U UCIOIb30BAHHE.
CocraB Hedptu u e€ mepepaboTka (IPUPOJHBIE HCTOYHHKH
YIJICBOJIOPOJIOB)

bY,VVy

43

Xumus U 3Konorus. XuMUYECKOe 3arpsisHEHUE OKpYIKaroleld cpeabl
n ero mocnenctsua. OxpaHa THIPOC(EpPHI, IMOYBEL, aTMOC(hEpBI,
¢uopel 1 bayHsl 0T XUMHUYECKoro 3arpsisHeHus. [Ipobiaema oTxoq0B
Y TOOOYHBIX IPOYKTOB. AJIbTepHATUBHbIE MCTOYHUKH SHEPTHU

BY, VvV

44

OOuue NpeAcTaBIeHUs] O IMPOMBIIUICHHBIX CIOCO0AX MHOIydYEHHS
XMMUUYECKHX BEIIECTB (Ha NPHUMEpe NPOM3BOJACTBA aMMHUAKA, CEPHOM
KUCnoThl). YépHas m upeTHas Metamryprus. CTEKIIO M CHIIMKaTHas
HPOMBIIIEHHOCTh. [IpoMbllieHHas opraHudeckas Xumus. ChIpbé
JUISL OpPraHMYECKOM NPOMBINIIIEHHOCTH

bY, VY

Tunel pacyéTHbIX 32124

5.1

Pacuérsl Maccel BemiecTBa WM 00bEMAa ra30B IO M3BCCTHOMY
KOJIMYECTBY BEIIECTBA, MAacce MM 00BEMY OIHOTO U3 yYacTBYIOIINX
B PEaKIMU BEUIECTB

bY

5.2

Pacuérel TermoBoro addexra peakuuu

bY

5.3

PacuéTsl 00bEMHBIX OTHOIICHUI ra30B IPH XUMHIECKUX PEaKIUsIX

bY

5.4

Pacuérer Macchl  (00BEMa, KOJNMYECTBA BEIECTBA) IIPOJYKTOB
pEeaKLMy, eCIIM OJIHO M3 BEIIECTB aHO B U30bITKE (MIMEET IIPUMECH)

BY

5.5

Pacuérer maccoBoil nm 0OBEMHON JONM BEIXOJA MPOAYKTa PEAKIHN
OT TEOPETUYECKH BO3MOKHOTO

vy

5.6

Pacuérsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOLYKTa PEAKLIMH,
€CIM OJHO M3 BEIECTB JaHO B BHAE PacTBOpa C OHpECIEHHON
MacCOBOH J10JI€i pacTBOPEHHOTO BEILECTBA

vy

5.7

Pacuérthl ¢ ncmonb30BaHUEM TMOHATUN «MaccoBas J0JIs», «MOJIApHasd
KOHICHTpALUsI», KPACTBOPUMOCTH)»

BY,VV

5.8

HaxoxneHue MOJEKyJSIpHOH (GOpMyJIbI OPraHM4ecKOro BeIeCTBa
[0 €ro INIOTHOCTH M MAacCCOBBIM JOJISM DJIEMEHTOB, BXOJSALIMX B €r0
COCTaB, WJIM I10 IPOJIyKTaM CrOpaHHs

vy
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Paznen 3. OTpaxeHue B cOiepKAHMH KOHTPOJIbHBIX U3MePHUTEIbHBIX
MaTepPHAJIOB JUYHOCTHBIX Pe3yJbTaTOB 0CBOEHHUsI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpamMMbl cpeHero oouero 00pa3oBaHus

JIM9HOCTHBIE ~ pE3yNbTaThl  OCBOGHHS  OCHOBHOM  00pa30BaTeNbHOI
nporpammbl  oOydaromumucs Ha ocHoBe PI'OC  oTpaxaloT TOTOBHOCTh
U CIIOCOOHOCTH 00YYaKIIUXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHOIN BHYTpPEHHEH
MO3UIMENH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlUi, MO3UTUBHBIX
BHYTPEHHHX YO©KICHWH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM  IEHHOCTSIM
poccuiickoro ob1ecTBa, paclIupeHHe >KU3HEHHOTO OMbITa U ONbITa AEATEIbHOCTH
B IIpOLIECCE pPeaIn3allii OCHOBHBIX HANPaBJIeHUH BOCIIUTATEIbHON AEATEILHOCTH.

ConepxaHue W pe3ynbTaTbl BHIIOJNHEHUS 3agaHuil EI'D cBs3aHbl B TOM
YHCIIe ¢ JOCTIKCHHEM OOYYalOMMMHUCS CIECAYIOIUX JHYHOCTHBIX PE3YNbTaTOB
OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON POTPaMMBI.

B wactu gusuuecxozo socnumanus:

— c(hOpPMHPOBAaHHOCTG ~ 3I0pOBOTO M 0Oe3omacHOro  o0pasa  JKH3HH,
OTBETCTBEHHOI'O OTHOLLIEHHUS K CBOEMY 3/10POBBIO;

— aKTUBHOE HENPUATHE BPEIHBIX IPUBBIUEK M MHBIX ()OPM MPUUMHEHHS Bpela
(bI3UIECKOMY U IICHXHYECKOMY 37I0POBEIO.

B wactu mpyooeozo eocnumanus:

— TOTOBHOCTH K TPYAY, OCO3HaHHE LIEHHOCTH MacTePCTBa, TPYLOI00ue;

— HMHTepec K pa3nuuHbIM chepaM npodeccrnoHaIbHON AEITENFHOCTH, YMEHNE
COBepIIaTh OCO3HAHHBINA BBIOOp Oymymiei mpodeccHu W pearTn3OBBIBATH
COOCTBEHHBIE KH3HEHHBIC IIJIaHBL;

— TOTOBHOCTH M CIIOCOOHOCTh K O0pa3oBaHHIO M  caMOOOPa30BaHHUIO
Ha MPOTSDKEHUN BCEH JKU3HMU.

B wactu sxonoeuueckoeo éocnumanusi:

— c(OopMHPOBAHHOCTb  HKOJOTMYECKOM KyJNbTYpbl, IIOHUMAaHUE BIUSAHUA
COLMATBHO-DKOHOMHYECKHX  TPOLECCOB HAa  COCTOSHUE  MPHUPOIHOM
U COLMATBHON Cpebl, OCO3HAHHE TII00ATBHOIO XapaKTepa HKOJIOTHYECKUX
pooIeM;

— AaKTHUBHOE HENpPUSTHE NEeHCTBUN, MPUHOCAIIUX BPel OKPYXKaIOLIEeH cpee;

— YMEHHE MPOTHO3MPOBATH HEOIATOMPHUSATHBIE IKOJOTUYECKUE IMOCIECACTBUS
MIpeNPUHUMAEMBIX JEHCTBHMA, IPEAOTBpAIaTh UX.

B vacTtu npunamus yennocmu HayuHo20 NO3HAHUL:

— ¢(hOpPMHUPOBAHHOCTE MHUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHOH TMPAKTUKH, OCHOBAHHOTO
Ha JWagore KyJNbTyp, CIOCOOCTBYIONIETO OCO3HAaHMIO CBOETO MeCTa
B IOJIMKYJIETYPHOM MUPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOW KyJIbTYphl KaK CpEICTBa
B3aMMOJACHUCTBUS MEXK/Y JIFOJbMHU U MIO3HAHUS MUPA;

— OCO3HaHME LIEHHOCTH Hay4HOU e TeIbHOCTH.

Jluunocmuvie pesyrvmamol, obecneuugaiowue adanmayuio odoyuaiouje2ocs
K UBMEHAIOWUMCS YCIAOBUAM COYUATLHOU U NPUPOOHOT CPedbl:

© 2027 dDenepanbHas ciryx0a 110 HaI30py B chepe 00pa3oBaHus U HAYKH




Komuduxarop EI'D 2027 r. XUMMS, 11 knace.  15/15

— CHOCOOHOCTH [ICHCTBOBATH B YCJIOBUSX HEOIPEACIEHHOCTH, IOBBIIMIATH
YPOBEHb CBOCH KOMIETCHTHOCTH Yepe3 MPaKTHYECKYIO 1SS TEIbHOCTh, B TOM
quclie YMEHHE Y4YHTbCS y APYTUX IIOJed, OCO3HaBaTb B COBMECTHOM
JeATeTbHOCTH HOBBIEC 3HAHUS, HABBIKM U KOMITETEHIINH U3 OIbITA IPYTHX;

— HaBBIK BBIBIICHHS M CBSA3BIBAHMSA 00pa3oB, CHOCOOHOCTH (POPMHPOBAHUS
HOBBIX 3HaHHH, B TOM YHCIIE CIIOCOOHOCTH (POPMYJIUPOBATh MICH, HOHSTHS,
TUIOTE3bl 00 00BEKTaxX M SBICHHUAX, B TOM UYHCIE paHee HE H3BECTHBIX,
OCO3HaBaTh JACGHUIUTEI COOCTBEHHBIX 3HAHMM W  KOMIIETEHTHOCTEH,
IUTAaHAPOBATh CBOE Pa3BUTHE;

— yYMEHHE pPacHo3HaBaTh KOHKPETHbIE MPUMEPHI MOHATHUS MO XapaKTePHBIM
IpU3HAKaM, BBINOIHATH ONEPAllMd B COOTBETCTBHM C OHpeIeNCHHUEM
U IPOCTEUIINMH ~ CBOMCTBAMH  MOHSTHS, KOHKPETH3HUPOBATh IIOHATHE
IPUMEpaMH, HCIIONB30BaTh MOHSATHE W €ro CBOICTBA IPH PEIICHUH 3a1ad
(manee — omepupoBaTh MOHATHAMH), a TaKXKe ONEPUPOBaTh TEPMHUHAMU
U TIPEACTABICHUAMH B 001aCTH KOHIENIUH YCTOHIUBOTO Pa3BUTHS;

— YMEHHE aHaJM3WPOBaTh M BBHIABIATH B3aMMOCBS3M IIPHUPOJHI, OOIIECcTBa
1 SKOHOMHKH;

— YMEHHE OIIEHMBaTh CBOU JEHCTBHSA C Y4ETOM BIMSHHSA HAa OKPYXKAIOIIYIO
Cpemy, HOCTHKEHHS IeJIeHd ¥ TPEOJONCHUS —BBI30BOB, BO3MOXKHBIX
ITI00aTBHBIX TTOCTIEACTBH;

— CHOCOOHOCTH 00YYarOIIMXCSl 0CO3HABATh CTPECCOBYIO CUTYAIHIO, OLICHHBATh
MPOUCXOIAIINE U3MEHEHHUS U UX HOCIECICTBUS;

— BOCIPHHHUMATH CTPECCOBYIO CHTYAIIHIO KaK BBI30B, TpeOyomuii KOHTpMED;

— OIICHMBATh CUTYaIlMIO CTPecca, KOPPEKTHPOBATh MPHHUMAEMbIC PEIICHUS
W JICHCTBUS;

— (opMynHpoBaTh U OIECHUBATh PHUCKHU M MOCIEACTBUS, (JOPMUPOBATH OIIBIT,
YMeTb HaXOAUTH MO3UTHBHOE B TPOHU3OMIC/IICH CUTYaIlUH;

— OBITH TOTOBBIM JICHCTBOBATh B OTCYTCTBHE TapaHTHH ycIexa.
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