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00pazoBaTenbHOMN MPOrpaMMbl CPETHETO O0IIeT0 00pa30BaHUs
Y DJIEMEHTOB COJICP)KaHUS JUIS TPOBEICHUS
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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 XUMHUHA

Konudukarop cocraBieH Ha OCHOBE (emepalbHOrO ToCyIapCTBEHHOTO
00pa30BaTeIbHOrO CTaHIapTa cpeaHero obmero obpazoBanus (mamee — GI'OC)
(npuka3 MunuctepcTBa npocBenieHust Poccuiickoit ®@enepanuu ot 12.08.2022
Ne732  «O BHeceHMH W3MeHEHHMH B  (eepalbHBIl  TOCYZapCTBEHHBIH
o0pa3oBaTeNBHBIA CTaHIAPT CpeIHero obmero o0pa3oBaHMsA, YTBEPIKAEHHBINA
npukazoM MuHHCTEpCcTBa O00pa3oBaHuss W Hayku Poccuiickoit Denepauuu
ot 17.05. 2012 Ne 413») u enepanbHO 00pa30BaTENEHON MPOTPAMMBI CPEITHETO
obmiero oOpazoBanms (mprka3 MuHHCTepcTBa TpocBelieHus Poccuiickoit
Oenepaunn - ot 18.05.2023  Ne 371 «O6  yrBepxkaeHun  QenepanbHOU
o0pazoBarenbHON [IPOrpaMMBbl CpeIHero obmrero o0pa3zoBaHUsD)
(C UIBMEHEHUSIMH)).

Konudukarop oTpaxkaeT NPEeeMCTBEHHOCTh IPOBEPAEMBIX IIPEIMETHBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeNbHON MpPOrpamMmbl
cpenHero oobmero o6OpasoBanus Ha ocHoBe PI'OC 2012r1. m W3MEHEHHOTO
B 2022 r. T'OC.

KoandukaTtop cocTout u3 Tpéx pasienos:

— paznen 1. «IlepeyeHp mpoBepsieMbIX TPEOOBaHUI K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMBI CpeTHETO 00IIero oOpa3oBaHHs MO
XUMUHY;

— pasgen 2. «[lepeyeHs 3TEMEHTOB COJCp)KaHUS, NMPOBEPSEMBIX HA EIHHOM
rOCYJapCTBEHHOM JK3aMEeHEe MO XUMHNY;

— pasgen 3. «OTpaxkeHWe B COAEPKAHHM KOHTPOJIBHBIX H3MEPHTEIBHBIX
MaTepHaIoB JTIUYHOCTHBIX pe3yabTaTOB OCBOCHHS OCHOBHOM
00pa30BaTeIFHOM IPOTPaMMBI CPETHETO 00IIIero 00pa3oBaHU.

B komudukaTop He BKIIOYEHBI TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
OCHOBHOH 00pa3oBaTeNbHOIl IMporpaMMBI CpegHero oomero oOpa3oBaHHs
U 3JEMCHTHl COJEp)KaHMsA, JOCTIKEHHE KOTOPBIX HE MOXET OBITh NPOBEPEHO
B paMKaX I'OCyJapCTBCHHOH HTOTOBOH aTTECTALHH.
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Pa3nen 1. [lepeueHb MpoBepsieMbIX TPeGOBaHUI K pPe3yJIbTaATAM OCBOEHUS
OCHOBHOIi 00pa30BaTe/ILHOI POrPaMMBI CpPeHEro 001ero oGpa3zoBaHms

no XUMHUHU

B Tabmume 1 mpuBenén cocraBneHHbli Ha ocHoBe H. 8§ ®I'OC mepeueHs
HPOBEPSAEMBIX TPEOOBaHUIT K METAaIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS OCHOBHOW
00pa30BaTeIbHOMN MPOrpaMMBI CPETHETO OOIIEro 00pa3oBaHusl.

Tabauya 1
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Kon
NpoBepsieMoro
TpeOOBaAHUA

ITpoBepsieMble TPeGOBaAHHS K METANPEIMETHBIM Pe3yJIbTAaTaM OCBOEHHUS
OCHOBHOJi 00pa3oBaTeJbHOI MPOrpaMMBbI CpeIHero oo1ero 00pa3zoBaHus

1

Ilo3naBaTebHble YY1

1.1

ba3zosvie nozuueckue delicmeus

1.1.1

VYcraHaBnuBaTh CYIICCTBEHHBIM MPU3HAK WIIM OCHOBAHUS [IS1 CPAaBHEHUS,
KJIacCU(HKALIMH ¥ 0000IIeHHUS

1.1.2

BbIsBISITE 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pAaCCMATPUBACMBIX ABJICHUAX

1.1.3

CamocrosTensHo (HOpMyIMpOBAaTh M aKTyaJlH3UpOBaTh HpobiieMy, paccMar-
pHBaTh €€ BCECTOPOHHE;

OIPEACIATL LEIU ACATCIIBHOCTH, 3aJaBaTh IMapaMETpbl U KPUTEPUU UX 10-
CTHKCHUS

Buocuts KOPPEKTUBBI B JCATCIbHOCTh, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB
1EJISIM, OIICHUBATh PUCKH TOCJIC/ICTBUNA JESTEIHHOCTH

Pa3BuBaTh KpE€aTHBHOC MBIIIJICHUE TPU PEIICHUU )KU3HECHHBIX HpOGJIGM

ba3zosbie uccnedosamenvckue oelicmeus

1.2.1

Brnagerp HaBbIKaMH y4eOHO-HCCIIEIOBATEILCKOW M MPOEKTHOH AESATEILHOCTH,
HaBBIKAMH pa3penIeHns mpooieM

1.2.2

OsnajieHHe BHIAMHU AEATENBHOCTH IO IIOTyYEHHIO HOBOTO 3HAHUs, €T0 HHTEP-
MpeTalyy, NPeoOpa3oBaHUIO U NPHUMEHEHHIO B Pa3IMYHBIX y4YEOHBIX CHTya-
LUSX, B TOM YHCJIE IPU CO3JaHUH YUSOHBIX U COLIUAIBHBIX IPOEKTOB

1.2.3

@opMuUpOBaHUE HAYYHOTO THIA MBIIUICHUS, BIaJEHHE HAy4yHOH TepMHHO-
JIOTUEN, KIIFOUYEBBIMU MOHATHAMH M METOIaMU

1.2.4

BEIABIATE  NPUYMHHO-CIIEACTBEHHBIE CBA3M M aKTyalU3MpoBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ PEIICHHMs, HAXOAWTh apryMEHTHI I JOKa3aTeNnbCTBa
CBOMX YTBEpIK/ICHHUH, 331aBaTh NAPaMETPbl U KPUTEPUU PEILCHUS

1.2.5

AHaJH/ISPIpOBaTB TIOJTy4YCHHBIC B XOA€ PCLICHHA 3aJadd pPE3yJIbTaTbl, KPUTHU-
YECKH OLCHHUBATHh HMX JOCTOBEPHOCTH, HNPOTHO3UPOBATH HM3MCHCHHEC B HOBBIX
YCJIOBUAX

1.2.6

YMeTh NEpEeHOCUTh 3HAaHUS B II03HABATENBHYIO U IPAKTUYECKYIO 0O0JIACTH
JKU3HEJEATCITbHOCTH;

YMETb HHTETPHPOBATh 3HAHUSI U3 Pa3HBIX IPEAMETHBIX 00IacTel;
OCYILECTBIIATh LieJIE€HANPABICHHBIH MOUCK IEpeHoca CPEeACTB U CIOcOoOOB
JEeHCTBHA B MPO(ECCHOHATBHYIO CpeTy

1.2.7

CnocoOHOCTh M TOTOBHOCTH K CaMOCTOATCIBHOMY IOUCKY METOHOB PEHICHUSA
MPAKTUYCCKUX 3a1a4, IPUMEHCHUIO PA3JINYHbIX METOJAOB IIO3HAHUS;

CTaBUTh U CI)OpMyJ'H/IpOBaTL COOCTBEHHBIE 3aJa4u B 06pa3OBaTean01‘/'1 JECATCIIb-
HOCTH U )XU3HCHHBIX CUTYyallUuAX,

CTaBUTh HpO6J’ICMbI ¥ 3aJ1a4H, JOMMYCKAIOIINE aJIbTCPHATUBHBIC PCILICHUS,;
BBIJIBUT'aTh HOBBIC UACHU, IPE/UIaraTb OPUTMHAJIBHBIC TOAXO0Abl U PEUICHHUA;
pa3pa6aTLIBaTI> TUTaH PCIICHUA HpO6HeMLI C y‘léTOM aHajin3a HUMCIOIINXCs
MaTECpUAJIbHBIX U HEMATCPUAJIBHBIX PECYPCOB
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Kon IIposepsieMble TpeGOBaHUS K MeTaNpeAMETHBIM pe3yJIbTaTaM 0CBOCHHUS
NpoOBepPsieMOro | OCHOBHOIi 00pa30BaTeIBLHOI MPOrpPaMMBbI CpeHero 061Iero 06pa3oBaHus
TpebdoBaHUs
1.3 P c unghopmavueii
1.3.1 Brnaners HaBbIKaMH TIOTy4YeHMs HH(OPMAIMHM M3 MCTOYHHKOB Pa3sHBIX THIIOB,
CaMOCTOATENIFHO OCYIIECTBIIATh IOHCK, aHAM3, CHUCTEMATH3alUI0 M HHTEp-
TIpETAIMI0 MHQOPMAINK PA3IMIHbIX BUIOB ¥ ()OPM IPEACTABICHHS
132 Co31aBaTh TEKCTHI B Pa3IM4HBIX (popMaTax ¢ yuéToM Ha3HaYeHHs] HHPOPMALHUH U
LIENICBOM  ayANTOPHHM, BBIOMpas ONTUMAJbHYHO (OPMYy MPEACTaBICHHUS U
BH3yaIIH3aLI
1.3.3 OneHnBaTh JOCTOBEPHOCTD, JITUTHMHOCTh HWH(GOpMAIMH, €€ COOTBETCTBHE
TIPABOBBIM U MOPAIBHO-3THYECKHM HOPMaM
134 Hcnonb3oBath cpezictBa HHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHONOTHIA B
pCLICHUH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OpPraHM3allMOHHBIX 3aa4 C
cOOJIIOZICHHEM TPeOOBaHHMI JPrOHOMHKH, TEXHHKH OE30MACHOCTH, TMIMEHBI,
pecypcocOepexeH s, MPaBOBBIX M ATHYECKHX HOPM, HOPM HH(OPMAILMOHHON
Oe3omacHocTH
1.35 Branets HaBBIKaMHM pacIio3HaBaHWS M 3alUTHl HH(POPMAIH, HH()OPMAIMOHHON
0€301acHOCTH JIMIHOCTH
2 KommyHukatuBHble YY/I
2.1 Obwenue
2.1.1 OcyIecTBISTH KOMMYHHKAIIMU BO BCEX cepax xKU3HU;
BIIAJICTh PA3IHYHBIMU CLIOCO0AMH OOIICHHUS M B3aUMOJICHCTBUSI
2.1.2 Pa3BEpHYTO M JIOTMYHO W37IaraTh CBOK TOYKY 3PEHHUS C HCTIONB30BAHUEM S3bI-
KOBBIX CPEJICTB
2.1.3 ApryMeHTHPOBAaHHO BECTH JHAJIOr
3 PeryasituBublie YY]I
3.1 Camoopzanuzayus
3.1.1 CaMOCTOSATENBHO — OCYIIECTBIIATh TO3HABATEIbHYIO JCSATEIBHOCTh, BBISBISATH
po0bJIeMbl, CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIC 33a4l B 00pa30BaTEIbHOI
JeATETLHOCTH ¥ )KM3HEHHBIX CUTYAIHsX;
J1aBaTh OLICHKY HOBBIM CHTYALMSIM
3.1.2 CaMOCTOSITEIIFHO COCTAaBIISITh IUIAH PEHICHUS] MPOOIEMBI ¢ YYETOM MMEFOIINXCS
PpecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPE/IIOYTECHHUH;
JieNaTh OCO3HAHHBIN BHIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;
OLICHUBATh NMPUOOPETEHHBIH OIIBIT;
Croco0CTBOBaTh (DOPMUPOBAHUIO U NPOSBICHUIO LIMPOKOW SPYIUIMH B PasHBIX
00JacTsIX 3HaHUI
3.2 Camoxkonmpons
3.2.1 JlaBaThb OIIGHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTb,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB ENISIM
322 Bnagerb HaBbIKAMH NO3HABATENBHOH Pe(uIeKCHH KaK OCO3HAHMSI COBEpIIAEMBIX
JeHCTBHIN M MBICTIUTEIBHBIX MIPOIIECCOB, UX PE3yJIbTaTOB M OCHOBAHHUIA;
UCIIOJIB30BaTh MPUEMBI Pe(IeKCHH Ui OLCHKH CHTYalldH, BbIOOpa BEPHOrO
pereHns;
YMETbh OLICHHBATh PUCKU M CBOEBPEMEHHO NMPHHUMATh PELICHHUS 10 UX CHIKCHHIO
3.3 Omoyuonanvhblii uHmMen1eKm, TPEIONATaIONIINH chOPMUPOBAHHOCTB:

CaMOpEryJIUPOBaHMsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATDH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHUE, CIOCOOHOCTH aIalTHPOBAThCS K OMO-
LHOHATBHBIM M3MEHEHHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY
BHYTPCHHEH MOTHUBAIMK, BKJIIOYAIONMICH CTPEMICHHE K JIOCTHXKCHUIO —IIEIH
H yCIeXy, ONTHMH3M, WHUIMATHBHOCTh, YMEHUE NEHCTBOBATh, MCXOIS U3 CBOHX
BO3MOYKHOCTEH
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B tabmuue 2 npuBenéH cocraBieHHbII Ha ocHOBe M. 9.13 m3menénnoro B 2022 r. ®I'OC nepedeHb IPOBEPSAEMbBIX
TpeOOBaHMI K MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS OCHOBHOU 00pa30BAaTENbHOM MPOTpaMMBbl CPEAHETO OOMIETO OOpa30BaHMS.
B tabnaune 2 mnoka3zaHo, 4yTo TpeOOBaHMS K MPEIMETHBIM pe3yibTaTaM u3 u3MeHEéHHoro B 2022r1. ®I'OC sBastorcs
IPEEMCTBEHHBIMU U I€TaTU3UpYyIOT (hopmynupoBku TpedoBanuii uz ®I'OC 2012 r.

[IpoBepsiembie TpeOOBAHMS K IPEIMETHBIM PE3YJIbTATAM COOTHECEHBI C METAIIPEAMETHBIMU pe3yibTaTamMu (U3 Tadbauuebl 1).

XUMMS, 11 knace. 5720

Tabnuya 2
Kon npose- IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000ménnbIe POPMYJIHPOBKH TPeOOBaHUH
psieMoro | pe3yJbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeJib- | IpeAMETHBIX | PeIMeTHBIN | K nmpeAMeTHbIM pedyjabTatam u3 ®I'OC 2012 r.
Tpedo- HOM NMPOrpaMMbl cpeHero odmero od0pasoBanust | TpeOOBaHMi | pe3yJbTaT
BaHMS HAa OCHOBe U3MeHEéHHOr0 B 2022 r. ®I'OC P1rocC
1 Biagenue cucreMoii XUMHYeCKMX 3HAHU, KOTOPas BKJIKOYaeT:
1.1 OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYCCKUN 2JIe- BY, VY MII1.2.3 Bnanenue ocHoOBoOHNOJIAralOIIMMU MOHSATHSIMH:

MEHT, aTOM, W30TOIbL, DJIEKTPOHHAsA 000JI0UKa
aToma, s-, p-, d->NIEKTPOHHBIE OpPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, WOH,
MOJIEKYJIa, BAJIEHTHOCTh, 3JEKTPOOTPUIIATETHLHOCTD,
CTETIeHb OKHCIICHHS, XUMHYECKasi CBS3b (G- M T-
CBs3b, KpaTHBIC CBS3W), THOpUAM3AIMS ATOMHBIX
opOuTanei, KpucTaJUTMYEeCKasi peméTka, MOJb, MO-
JASpHas Macca, MOJSpHBI 00BEM, MonsgpHas
KOHIICHTpAIUs, PACTBOPHI (MCTUHHBIE, AUCIEPCHBIC
CUCTEMBI), KPUCTAIIOTUPATHI, YTIEPOIHBIN CKETIET,
(GyHKIMOHATBHAS TpPYNNA, pPAaTUKaNL, H30MEpHI,
CTpyKTypHass (opmyrna, uzoMepus (CTpyKTypHas,
reomMeTpudecKas (umc-, TpaHC-U30MEPHUS),
TOMOJIOTHYECKUH psil, TOMOJIOTH, YTJIEBOJOPO/IBL,
KHUCJIOPOJI- M a30TCOAEpIKallle COeIUHEHMs], Ouo-
JIOTUYECKH aKTHUBHBIE BEIIEeCTBa (YIJIEBOMBI, KUPHI,
0eyKu), MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE ~ COCIUHEHUS,  KPEKHUHT,
PUPOPMHHT, THIBI XUMHYECKHX pEaKIuii (OKuc-
JUTENbHO-BOCCTAHOBUTEIbHBIC, JK30- U JHIOTEp-
MHUYECKHE, PEAaKIHd HMOHHOTO OOMEHa, TOMO-

YMEHHE BBISBISITh XapaKTepHBIE NMPH3HAKH T0-
HATUM W WIIIOCTPUPOBATh HX B3aUMOCBS3b,
NPUMEHATHh TIOHSATHS TIPU ONMHCAHUHM CTPOCHUS
Y CBOMCTB HEOPraHMYECKMX U OPraHUYECKHX
BELIECTB U UX npespaitenuii (bY);

YMEHHE BBISBIATh B3aUMOCBA3b XUMHUYECKUX
3HaHUM C TOHATHSAMH ¥ TPEACTaBICHUSIMHU
JAPYTUX €CTeCTBEHHOHAYYHBIX IPEIMETOB s
Ooyiee OCO3HAHHOTO TOHMMAHUS CYITHOCTH Ma-
TepuanbHOro eauHcTBa mupa (bY);

BJIaJICHUE CHCTEMOW 3HAHUI 00 OCHOBHBIX Me-
TOJAaX HAy4YHOTO I[IO3HAHHUSA, HCHOJIb3yEMbIX
B XMMUH TIPH W3YYEHUH BEUIECTB M XMMHYECKHX
SIBJICHUM

YMEHHE BBISBJIATH TP O3HAKOMJIEHUU C BELIECT-
BaMU mpobiaeMy U (OpMyIHpoOBaTh THIIOTE3Y
o criocobax eé pemenus (bBY);

YMEHHE HCMOJIb30BaTh CHUCTEMHBbIE XMMUYECKHE
3HAHUS JUIA NPUHATHS PEIICHUH B KOHKPETHBIX
KM3HEHHBIX CHUTYalUsAX, CBSI3aHHBIX C BEIECT-
BaMH U MX NMPHUMEHEHHEM, PHOOPETEHHUE OMBITA
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Kon npose- IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000méHnbIe POPMYIMPOBKH TPEOOBAHUH
psieMoro | pe3yJbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeJib- | IpeAMETHBIX | PeIMeTHBIH | K npeAMeTHbIM pedyjabTatam u3 ®I'OC 2012 r.

Tpedo- HOM MPOrpaMMbl cpeHero o0iero oopa3oBanusi | Tpe0OBaHuil | pe3yabTaT

BaHMS HAa OCHOBe U3MeHEéHHOr0 B 2022 r. ®I'OC dIrocC
U TETEPOTeHHbIE, O0paTUMBlE H HEOOpaTHMEIE), UCIOJIb30BAaHUSl =~ METOJOJOTUYECKUX  3HAHUU
pacTBOp, SJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, IIEKTPO- 0 HAYYHBIX ~ METOAAX  IO3HAHUS  BEIIECTB
JIATUYECKAss AUCCOLMALNA, CTENEHb NHMCCOLHALNH, u xumudeckux peaxuuii (bY)
OKHCIIUTENb, BOCCTAHOBUTENb, 3JEKTPOJIU3, CKO-
pOCTh XMMHUYECKOW peakluy, XMMHUYECKOE paBHO-
BECHE)

1.2 TEOPUH U 3aKOHBI (TEOPHs] XHUMHUYECKOTO CTPOCHUS BY, VY MIT 1.3.1 Brnanenue cucTeMOM XMMHYECKHUX 3HAHUM,

oprannyeckux BemiecTB A.M. BytnepoBa, Teopus BKIIIOUaromeil:  QyHIamMeHTanbHble  TOHATHUSA,
ANEKTpoNUTHYeCKON aucconumanuy, Ilepuoanuec- 3aKOHbl U TEOPUU XMMHHU; COBPEMEHHBIE MpEN-
kuil 3akoH J[.W. MenzaeneeBa, 3aKOH COXpaHEHHS CTaBJICHUSI O CTPOCHMM BEIIECTBA HA aTOMHOM,
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK MOJIEKYJISIPHOM ¥ HaJMOJIEKYJSIPHOM YPOBHSX
XUMUH, MHPOBO33PEHUECKUE 3HAHMS, JIeKaIUe (BY)
B OCHOBE NIOHMMaHHUSl IPUUYUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBICHUW, COBPEMEHHBIE IPEICTaB-
JIEHUs] O CTPOCHMHU BEIIECTBA HA aTOMHOM, MoJie-
KYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3 MPEJCTABICHUS O MEXaHM3MaX XHMHYECKHX peak- BY, VYV MII 1.2.2 ChopMHpPOBaHHOCTH YMEHUM TPUMEHSTH 3HAHUS
IUH, TEPMOJIMHAMUYECKUX U KUHETHUYECKUX 3aKOHO- O COCTaBE M CBOWCTBax BEIIECTB JUIsl 3KCIEpU-
MEPHOCTSIX UX MPOTEKAHMS, O XUMHYECKOM PaBHO- MEHTAJIbHOM TNPOBEPKH THUIOTE3 OTHOCHUTEIIBHO
BECHUH, IUCIIEPCHBIX CUCTEMAX 3aKOHOMEPHOCTEN NPOTEKAaHUsI XUMUYECKUX pe-

aKIMi W NPOTHO3UPOBAHUS BO3MOKHOCTEM HX
ocymectBieHus (YV)

1.4 ($haKTOJIOTUYECKHE CBEICHHUSI O CBOMCTBAaX, COCTAaBE, bY MII 1.2.3 Bnanenme cucremMol XMMHUYECKHX 3HAHUH,
NOJYYeHUU U 0€30MaCHOM HCIOJIb30BAHUU BaXKHEMH- BKIIIOUaromeil:  QyHIaMeHTaNbHBIE  TOHATHUSA,
IIMX HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB 3aKOHBl M TEOPUHM XHMHH; COBPEMEHHBIE IPEJ-
B OBITY U MPAKTHYECKOHN JAEITETLHOCTH YeTIOBEKa CTaBJICHUS O CTPOEHHM BEILIECTBA HA ATOMHOM,

MOJIEKYJISIPHOM M HaJMOJEKYJISIPHOM YPOBHAX
(BY)
1.5 o0Iye Hay4YHbIC MPUHIUIBI XUMHUYECKOTO IMPOU3- Vy MII 1.2.6 CdopMUpPOBAaHHOCTH TPEACTABICHUS O OOIIUX

BOJICTBA (Ha TpHMEpEe MPOWM3BOJICTBA CEPHOM KHC-
JIOTHI, aMMHUaKa, METaHOJIa, epepaboTKu HEDTH)

HAayUYHBIX IMPUHOUIIAX XUMHUYCCKOI'0 MPOU3BOI-
ctBa (YV)
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Kon npose- IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000méHnbIe POPMYIMPOBKH TPEOOBAHUH
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BaHHUA Ha ocHOBe M3MeHEéHHOoro B 2022 r. ProC P1rocC
2 CdopmMupoBaHHOCTH YMEHH I BbIABJIATH

2.1 XapaKTEpHbIE PU3HAKH U B3aHUMOCBSA3b HU3YUYEHHBIX bY MIT1.2.3 Bnanenue cucTEMOM XUMHYECKHUX 3HAHUU,
NOHATHH, IPUMEHATH COOTBETCTBYIOILIHE IOHATHSA BKJIIOYAIOIIEH: (yHIaMEHTalbHble IOHATHA,
IIPU ONMCAHUM CTPOEHHUS U CBOMCTB HEOpPTraHHUYeC- 3aKOHBI M TEOpPUHM XHMHH; COBPEMEHHBIE
KHX M OPTaHUYECKHUX BEUIECTB U UX NPEBPALLECHUI IIPEJICTABICHNUS O CTPOCHUU BEIECTBA HA aTOM-

HOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOB-
Hix (bY)

2.2 B3aMMOCBS3b XHMHUYECKHUX 3HAHHUM C IIOHATHSIMU bY MIT1.2.3 Brnanenue cucteMoi XUMUYECKMX 3HAHUM, BKIIIO-
U MIPE/ICTaBICHUSMH JPYTUX HNpPEeaMETOB i Oonee qaroulel: (yHIaMEHTaIbHbIE IOHATUS, 3aKOHBI
OCO3HAHHOTO NOHUMAHUS U OOBSCHEHUS CYIIHOCTH U TEOpUU XUMHH; COBPEMEHHBIE INPEACTaBICHUS
MaTEpHUaIbHOIO €JUHCTBA MHUpa O CTPOCHHM BEILECTBA Ha aTOMHOM, MOJIEKYJISP-

HOM M HaJMOJIEKYJsipHOM ypoBHsX (BY)
3 CdopMHpoBaHHOCTH YMEHHUS MCNI0JIB30BATh

3.1 HAaUMEHOBAHMS XMMHYECKUX COCIMHECHUM MEXIY- bY, VY MII 1.2.3 YMeHHE UCHOJIb30BaTh XUMUYECKYI0 HOMEHKIIA-
HapOJHOTO COK03a TEOPETUYECKON M MPUKIIAIHOU Typy IUPAC u TpuBHaIbHBIE HA3BaHUS OTHEIb-
XMMHM U TpUBHAJIbHBIE Ha3BaHUs BEIIECTB, OTHO- HBIX BEIIECTB; COCTaBJIATH (POPMYJIBI HEOPraHH-
CALIMXCSA K M3YYECHHBIM KJIACCaM OPTraHUYECKUX YECKUX W OPraHUYeCKHX BEILECTB, YpPaBHEHUS
Y HEOPTaHUYECKUX COETMHEHUN XMUMUYECKHX pPEaKUUH, OOBSICHATH HX CMBICH;

3.2 XMMHUYECKYI0 CUMBOJIMKY Ul COCTaBJIEHHs (HOpMYII bY, VY MII 1.2.3 MMOATBEPKIATh  XapaKTEPHBIE  XMMHYECKHE
HEOPraHUYECKUX BELIECTB, MOJIEKYJISAPHBIX U CTPYK- CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMH DKC-
TYpHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKeEJleT- NEPUMEHTAMH M 3aIUCSIMH XMMHYECKHX YypaB-
HBIX) (DOPMYJT OPraHHMYECKUX BEIIESCTB HeHull (BY)

4 CdopmupoBaHHOCTh YMeHHS KaaccupuuupoBaTh

4.1 HEOPraHUYECKHUE BEIIECTBA, CAMOCTOSITENILHO BBI- bY,VVy MII 1.1.1 CdopMUPOBAaHHOCTH YMEHHH CaMOCTOSTEIBHO
OupaTh OCHOBAHUS M KPUTEPUHU ISl KiIacCU(HUKALUH BbIOMPAaTh OCHOBaHMA W KPUTEPUM I Kjlac-
U3y4aeMbIX XUMUYECKHX 00BEKTOB cU(pUKAUU HU3YYaeMbIX XUMHYECKHX OOBEKTOB

4.2 OpraHMYECKHE BEIIECTBA, CAMOCTOSTEIILHO BHIOUPATH BY, VYV MIT 1.1.1 YY)

OCHOBaHUSI U KPUTEPUU Ui KJIACCU(PHKAIMU H3Y-
YaeMbIX XUMUYECKHX 00BEKTOB
4.3 [0 pa3lWYHbIM MpPU3HAKAM (YHCIIy M COCTAaBY pearu- BbY, VYV MIT 1.1.1

PYIOIIUX BEHIECTB, TEIUIOBOMY J(PdeKTy peakiuu,
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U3MEHEHUIO CTENEeHEN OKHUCIIEHHS 2IEMEHTOB, 00paTu-
MOCTH PEAKLIMH, YIaCTHIO KaTaJIu3aTropa)

5 ChopMHpOBAaHHOCTL YMEHHMSI XapaKTepU30BaTh bY MII 1.2.2 Bnagenue cucreMoM XMMHYECKHUX 3HAHUU,
3JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO3- BKJTIOYaronIeil: GyHnaMeHTaIbHbIE MOHATHUS, 3a-
OyK/IEHHOM COCTOSIHUM) W HOHOB XHMHYECKHX KOHBl M TEOpPUHM XUMHH; COBPEMEHHBIE IPEJ-
anemeHToB 1—4 nepuonos Ileproanueckoit cucTeMbl CTAaBJICHHS O CTPOCHHM BEIIECTBA HA ATOMHOM,
J.V1. MenzeneeBa U UX BaJEHTHbIE BO3MOXHOCTH, MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX
UCTIONB3Ysl TIOHSTHS S-, p-, d-dJEKTPOHHBIE OpOH- (BY)

TaJId, YHEPreTUYECKHE YPOBHU

6 ChopMHpPOBAHHOCTH YMEHUSI O0BSACHATH 3aKOHO- bY MII1.2.4 Bnanenue cucreMom XMMHYECKHUX 3HAHUU,
MEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKUX DJJie- BKJIIOYaOmeil:  (yHIaMeHTalbHble IOHATHSA,
MEHTOB U 00pa3yeMbIX MMU COCIMHEHHMH MO Mepu- 3aKOHBl U TEOPUU XMMHH; COBPEMEHHBIE IPEI-
0JlaM U Trpyniam CTaBJICHUS O CTPOEHHM BEILIECTBA HA ATOMHOM,

MOJIEKYJISIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSAX
(bY)

7 CdopmMupoBaHHOCTH YMEHHS COCTABJISITH YPaBHEHHS] XUMUYECKUX PEAKINI U PaCKPbIBATh UX CYIIHOCTb

7.1 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUNA  I10- bY MII 1.2.2; | ChopMHUpOBaHHOCTh YMEHHMH HCIOJIb30BAaTh CH-
CPEICTBOM COCTaBJIGHUS DJIEKTPOHHOIO OajlaHca 1.2.3 CTEMHBIE XMMHUYECKHE 3HAHUS IS OOBSICHEHUS
ATUX pEaKLUH Y IPOTHO3UPOBAHMSI SIBIIEHUH, UMEIOIIHNX €CTECT-

BeHHOHay4HY10 npupoay (YY)

7.2 YPaBHEHUs PEaKLUMUM pa3IMYHBIX THUIIOB; IIOJIHbIE bY MIT 1.2.2; | ChopMupOBaHHOCTH YMEHHI MPUMEHSATH 3HAHUS
Y COKpAIlIEHHBIE ypPaBHEHUS  pPEakIMil HMOHHOIO 1.2.3 O COCTaBE€ M CBOWCTBAx BEIIECTB [JIsI IKCIIEPH-
oOMeHa, Y4YUTHIBas YCJIOBHUS, NPU KOTOPBIX 3THU MEHTQJIbHON IPOBEPKU THUIIOTE3 OTHOCUTEIIBHO
peakuuu UAYT 10 KOHIA 3aKOHOMEPHOCTEM NPOTEKAaHUS XUMUYECKUX pe-

7.3 peaKkIuii TUIPOoJIN3a, PEeaKInil KOMILIEKCo00pa3oBa- yy MII 1.2.2; | akuuid U NOPOrHO3UPOBAHUS BO3MOYKHOCTEM HX
HUs (Ha TmpuMepe TUAPOKCOKOMIUIEKCOB IIMHKA 1.2.3 ocymectsieHus (YY)

Y QJTIOMUHUS)

8 CdopMupoBaHHOCTH YMEHUSI NOATBEPKIAATH

8.1 Ha KOHKPETHBIX NPUMEpAx XapakTep 3aBUCUMOCTH Vy MIT 1.2.3; | ChopMHUpOBaHHOCTH  YMEHHIA: IIPUMEHSATH
PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKUX COEIU- 1.2.4 3HaHHA O COCTaB€é U CBOMCTBax BELIECTB

HEHHII OT KPAaTHOCTH M THUIA KOBAJICHTHOW CBSI3U

JJIA 3KCHepI/IMCHTaJ'II)HOI\/JI IMPOBCPKHU THUIIOTE3
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(0- 1 m-CcBsI3M), B3aUMHOI'O BJIUSHUSL aTOMOB M TPYTII OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH MpOTEKaHUs
aTOMOB B MOJIEKYJIaxX, a TAK)Ke OT 0COOCHHOCTEHN pe- XMMHMYECKHX PEaKUUid U  [POrHO3MpPOBaHUS
anu3aliy  pa3MYHbIX MEXAaHU3MOB IPOTEKAHUSA BO3MOXKHOCTEH ux ocymectsiaeHus (YV);
peakuui COCTaBIIATh (OPMYJIBI HEOPraHWYECKUX U Opra-
8.2 XapaKTepHblE XMMHUYECKHE CBOMCTBA BEIIECTB CO- bY, VY MII 1.2.3; | HUYECKUX BEUIECTB, YPABHEHUS XUMHUYECKUX
OTBETCTBYIOIUMH OJKCIIEPUMEHTAMH U 3alUCAMHU 1.2.4 peakiuii, oOBSICHATh UX CMBICH; MOATBEPKAAThH
YPaBHEHUN XUMHUYECKUX PEAKIUN XapaKkTepHbIE XHMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMU DKCIIEPUMEHTAMU U 3aIUCH-
MU XUMHYecKuX ypaBHeHU (BY)
9 CdopmMupoBaHHOCTHL YMEHHSI XapaKTepU30BaATh bY, V¥V MIT 1.2.3; | ChopMupOBaHHOCTH YMEHHUI NMPUMEHATH 3HAHUS
COCTaB M BAKHEHIIME CBOWMCTBA BEUIECTB, MpPHHA- 1.2.4 O COCTaBE€ M CBOWCTBAax BEIIECTB ISl IKCIIEPHU-
JeKaUX K ONpeNel€HHbIM KjaccaM M rpynnam MEHTQJIBHON IPOBEPKU THUIIOTE3 OTHOCUTEIILHO
COEIMHEHUI (MpOCThle BEUIECTBA, OKCHUJbI, THUA- 3aKOHOMEPHOCTEN NMPOTEKaHUsI XUMUYECKUX pe-
POKCHUBI, COJH; YIIEBOJAOPOIbI, MPOCThIE 3(UPHI, aKUMHA M TIPOTHO3UPOBAHUS BO3MOXHOCTEH HX
CIIUPTHI, PEHOJIBI, ATbJACTU/IbI, KETOHBI, KAPOOHOBEIE ocymectBieHus (YY)
KUCJIOTBI, CIIOXKHBIE 3(UPBI, >KUPBI, YIJIEBOJBI,
aMUHBl, aMUHOKHCJIOTHI, O€JIKH)
10 ChopMHPOBAHHOCTH YMEHHS MPOBOANTH PACYEThI 10 XUMUYECKUM (pOpMyJiaM U ypaBHEHHSAM XUMHUYECKUX PEAKIMHA ¢ UCIOIh30Ba-
HUEM (PU3MYECKUX BEJIMYUH
10.1 Macchl (00bE€Ma, KOJIMYECTBA BEIECTBA) MPOIYKTa Yy MIT 1.2.5; | ChopMupoOBaHHOCTh YMEHHI MPOBOJIUTEH pacCdé-
peakuuu, eClaM OJHO W3 MCXOAHBIX BEIIECTB JAHO 3.2.2 Thl MO0 XUMHYECKUM (opMyJaM M YpaBHEHUAM
B BHJIE pPacTBOpa C ONpPEACIIEHHON MAacCOBOW IOJEH XMMUYECKHX peakluil ¢ UCTIOIb30BaHUuEM (pu3H-
pPacTBOPEHHOIO BEIIECTBA MM [JaHO B M30BITKE YECKUX BEJIMYUH, XAPAKTEPU3YIOIIMX BEIECTBA
(MMeeT nmpumecH) C KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00BEMa
10.2 MacCOBOM WM OOBEMHOM JOJIH, BBIXO/JA MPOAYKTA Yy MIT 1.2.5 (H.y.) Ta30B, KOJIMYECTBa BEIIECTBa (B MOJISX)
peakiu (bY)
10.3 TerI0BOT0 ¢ (HeKTa peakiui bY,VV MII 1.2.5
10.4 00BEMHEIX OTHOIICHUI Ia30B BY, VY MIT1.2.5
10.5 110 HAaXOKJCHHUIO XMMUYECKON ()OpPMYJIbI BELlIECTBA Yy MIT 1.2.5
11 Baagenue cucremMoii 3HaHMH O METOJaX HAYYHOTO bY,VVy MII 1.2.3; | ChopMupOBaHHOCTb MPEACTABIECHUN O MaTepH-
NO3HAHWs  SBJICHUM  NPUPOABI, HCIOJIB3YEMBIX 1.2.7 QIBHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
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B €CTCCTBCHHLIX HAYKaX U YME€HUE MPUMCEHATDb 3THU
SHAHUA TIIpU OKCHEPHUMCHTAJIBHOM HCCICIOBAHUN
BC€IICCTB U OJIA OOBSACHCHHS XUMHYECKUX ﬂBJ’IGHHfI,
HUMCIOIIUX MCCTO B IIPUPOJL, HpaKTH‘{CCKOﬁ JC-
TCIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HHU

Y TIO3HABAEMOCTH SIBJICHUM NPUPOJIBI; O MECTE U
3HAYECHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAYyK
ne€ pold B OOECIEUEHWHU YCTOMYMBOTO pa3-
BUTHUS UEJIOBEYECTBA, B pEIIEHUH IpodieM
JKOJIOTUYECKOM, JHEPreTUYECKOM M IHUILEBOU
0€30macHOCTH, B Pa3BUTHM MEIMLMHBI, CO3Ja-
HUM HOBBIX MAaT€pHalOB, HOBBIX HCTOYHHKOB
SHEpPIuu, B OOECIEYEHUH PALMOHAIBHOIO MpPH-
POJIONOIB30BaHMs, B (JOPMUPOBAHUH MHUPOBO3-
3peHHs U O0IIell KyJbTypbl YeloBeKa, a TaKkKe
9KOJIOTMYECKH  OOOCHOBAaHHOI'O  OTHOILICHUS
K CBOEMY 3/10pOBBbIO M npupoHoi cpeze (YY)

12

CdopMupoOBaHHOCTH YMEHUSI PUMEHSATH/UCTIO0JIb-
30BaTh 3HAHUS O COCTABE U CBOMCTBAX BEILECTB IS
SKCIIEPUMEHTAIILHON TPOBEPKH THUIOTE3 OTHOCHU-
TEIbHO 3aKOHOMEPHOCTEH MPOTEKAaHHUS XUMHUYECKUX
peakuuii M TPOrHO3UPOBAHMUS BO3MOXKHOCTEH HX
OCYUIECTBIICHUS; CHCTEMHbIE XMMHUYECKHUE 3HAHUS
JUIs OOBSICHEHUS U POTHO3UPOBAHUS ABJICHUM, UMe-
IOIMX €CTECTBEHHOHAYYHYIO MPUPOAY; IS NpH-
HSTHS TPAMOTHBIX PEIICHUH MPOoOJieM B CHTYAIUsX,
CBSI3aHHBIX C XUMHUEH

bY, VY

MII 1.2.7;
3.1.2;3.2.2

Hcnonb3oBaTh MOMy4YEHHBIE 3HAHUS IS TPU-
HSTHSI TPAMOTHBIX pelIeHui mpobieM B CHUTya-
LUsX, CBsI3aHHBIX ¢ xumuel (YVY);
c(OPMHUPOBAHHOCTh TPEJCTABICHUN O MaTepu-
aJIbHOM €IMHCTBE MHpPa, 3aKOHOMEPHOCTSIX U T0-
3HABa€MOCTH SIBJICHUI TPUPOJABI; O MECTEe U 3Ha-
YEHUU XMMUH B CUCTEME €CTECTBEHHBIX HAyK U €&
poimu B OOECNEUEHWH YCTOWYHBOTO PA3BUTHS
YeJI0OBEYEeCTBa, B PEUICHUU MPOOJIEeM 3KOJIOTH-
YeCKOM, SHEepreTMYecKoil M MHIeBod Oe3omac-
HOCTH, B Pa3BUTHUH MEAWIIUHBI, CO3IaHIHA HOBBIX
MaTepUalioB, HOBBIX HCTOYHHUKOB SHEPIHH,
B 00ECMCUCHUN PALUOHAIBHOTO MPHPOOIIOINH-
30BaHUs, B POPMUPOBAHUN MHPOBO33PECHHS U 00-
el KyJIbTYphl YEIIOBEKA, a TaKkKe IKOJOTHUECKU
00OCHOBaHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO
u ipupoiHoit cpene (YV)
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13

CdopmupoBaHHOCT,  yMeHHS]  IJIAHHPOBATH
| MPOBOIUTH XUMHUYCCKHIA KCIIEPUMEHT (TTOTyde-
HHUC W M3yUYCHHE CBOWCTB HEOPTaHUYCCKHX M Opra-
HUYCCKUX BEIECTB, KAYECTBECHHBIC PEAKIUU YTJIe-
BOJIOPOJIOB PA3IMYHBIX KJIACCOB M KHUCIOPOJICOEP-
JKamux OpFaHI/ILIeCKI/IX BCIICCTB, pemeHHe BKCHepI/I-
MEHTAJIBHBIX 3a7a4 10 PaclO3HABAaHWIO HEOpPTaHU-
YECKHX M OPTraHMYECKUX BEIIECTB) C COOIOJCHUEM
npaBmwiI 0E30MaCHOTO OOpallleHUs] C BEMICCTBAMU
U 1a0opaTopHBIM 000pyI0BaHUEM; (HOPMYITHUPOBATH
e HMCCICOOBAHUA, HpeﬂCTaBH}ITB B pastquﬁ
dopMe pe3ysabTaThl IKCIICPUMEHTA, aHATM3UPOBATH
Y OLICHUBATh UX JOCTOBEPHOCTH

bY, V¥

MIT3.1.2

ChopMupoBaHHOCTh  HAaBBHIKOB  OpraHHU3aIlUU
U BBITIOJTHEHHUS XUMUYECKOTO SKCIIEPUMEHTA B CO-
OTBETCTBHUH C MPABUIAMU TEXHUKU O€30MacCHOCTU
mpu oOpalieHur C XWMHUYECKUM BelIeCTBaMU
1 1abopaTopHBIM 000PYIOBAHUEM; YMEHUE TIPE/I-
CTaBJIATh PE3YJBTaThl XHMHYECKOTO AKCIIEPHU-
MeHTa B JOpMe BBIBOJIOB, 0OOCHOBAHHBIX JTOKa3a-
TENbCTB, TIpaUYEeCKUX CPEICTB pazHOro poja
Y Ha UX OCHOBE BBIABIISTH SMIUPUIECKHUE 3aKOHO-
mepHoctu (BY);

c(hOpPMHUPOBAHHOCTh HABBIKOB CAMOCTOSITEIBHO-
rO IUIAHUPOBAHUS W TIPOBEACHHS XHUMHUYECKOTO
IKCIIEPUMEHTA C COOJIIO/ICHUEM MpaBwII Oe301mac-
HOTO OOpalieHusi ¢ BEIeCTBaMU M J1abopaTop-
HBIM 000pYyJIOBaHHEM; YMEHHH (DopMyIHpOBaTh
1[eJTh UCCIICIOBAHMSI, TIPEJCTABIATH B PA3TUIHON
dbopMe pe3ynbTaThl OJKCIEPUMEHTA, AaHATU3U-
pOBaTh U OLICHUBATH UX TOCTOBEPHOCTH (YY)

14

ChopMupPOBAHHOCTL  yMEHHSI  OCYHIECTBJISITH
[[EJICHANPABICHHBIA TMOMCK XUMHUYECKON UHQOp-
Mallii B Pa3MUYHBIX UCTOYHHUKAX (Hay4Has U y4eo-
HO-HAay4Has JTUTEpaTypa, CPEICTBA MacCOBOW HHGOP-
Maiuu, cetb HHTepHeT u Apyrue), KpUTHYECKH
aQHATM3UPOBATh XUMHYECKYI0 HH(OpMAIUio, Tmepe-
pabatpiBaTh €€ W HCIONBb30BaTh B COOTBETCTBHH
C TMOCTABJICHHOM yueOHOM 3a1aueii

bY,VVy

MII 1.3.1;
133

CdopmMupoBaHHOCTh YMEHHUI HCIIONH30BATh I10-
JMy4YeHHbIE 3HAHHS [Js TPUHATHS TPAMOTHBIX
pemieHnit mpobleM B CUTyalUsX, CBSI3aHHBIX
¢ xumueit (YVY);

c(OPMHPOBAHHOCTh YMEHHMsI BbIpabaThIBaTh COO-
CTBEHHYIO TO3UIUIO0 IO OTHOLIEHUIO K XHUMHU-
YecKo HH(OpMaIK, IMOTydaeMOld W3 Pa3HbIX
uctrounukoB (CMU, HUnreprer u ap.) (bY)

15

CdopMUpOBAHHOCTL YMEHHSI NPOTrHO3UPOBATH,
aHAJM3UPOBATH M OLEHUBATH WH()OPMAIUIO C IT0-
3ULMHA DKOJIOTMYECKOM O€30MMacHOCTH MOCIEICTBUMN
OBITOBOM W  TPOW3BOJCTBEHHOW  JIEATEIHHOCTH

bY

MIT 1.3.1

CdhopMupOBaHHOCTh: HABBIKOB CaMOCTOSITEIIEHOTO
IUIaHUPOBAHUA u IMPOBCACHUA XUMHUYCCKOT'O
AKCTIIEPUMEHTa C COOJIFOICHMEM TpaBmiI Oe3omac-
HOTO OOpaIeHus1 ¢ BEIIECTBaMHU M JIAOOPATOPHBIM
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psieMoro | pe3yJbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeJib- | IpeAMETHBIX | PeIMeTHBIN | K npeAMeTHbIM pedyjabTatam u3 ®I'OC 2012 r.
Tpedo- HOM MPOrpaMMbl cpeHero o0iero oopa3oBanusi | Tpe0OBaHuil | pe3yabTaT
BaHHUA Ha ocHOBe M3MeHEéHHOoro B 2022 r. ProC P1rocC

YeNoBeKa, CBS3aHHOW C MepepabOTKOM BEIECTB;
C(OPMUPOBAHHOCTh YMEHUH OCO3HaBaTh ONACHOCTb
BO3/IIICTBUSI Ha JKMBbIE OPTaHU3MbI ONpEAETEHHBIX
BEILIECTB, MOHUMAsl CMBICII IOKa3aTelsl MpeAeiIbHON
I[OHyCTPIMOfI KOHIOCHTpAlU, W MOACHATH Ha IIpU-
MEpax CIIOCOOBI YMCHBIICHUA W IIPEAOTBPALICHUA UX
BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa

o0opyaOBaHHEM; YMEHUU (HOPMYIHPOBATH LETh
HCCIIEIOBaHUs, TMPEACTaBISATh B  Pa3IUYHOU
dbopMe pe3ynbTaThl AKCIEPUMEHTA, aHAIU3U-
POBaTh U OIIEHUBATh UX JOCTOBEPHOCTH (YVY);
MIPOTHO3UPOBATh, AHAJIU3UPOBATH W OLIEHUBATH
C MO3MIUH SKOJOTMYECKOM Oe30MacHOCTH IIO-
CJIEJICTBUSI OBITOBOM M TPOU3BOJICTBEHHOW Jesi-
TEJIHLHOCTH YE€JI0BEKa, CBA3aHHOH ¢ mepepaboTKOM
BemecTB (YY)
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Pa3znes 2. [lepedyeHb 3J1eMEHTOB CO/IEPKAHUSA, IPOBEPAEMbIX HA €IMHOM IrOCyIapCcTBeHHOM 3K3amMeHe no XUMHUN

B Ttabnune 3 mpuBenéH cocTaBiCHHBIM Ha OCHOBE (QeaepalbHON 00pa30BaTeIbHON MPOrpaMMbl CPEIHETO OOIIETO
00pa3oBaHusI MO XUMHUH MEPEUCHb TPOBEPSIEMBIX 3JIEMEHTOB COJICPKaHMUSL.

Tabnuya 3
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA YpoBenb Hanuuue 1anHoro
NpPOrpaMMbl | 3JIeMEHTAa CO/lePKAHUSA
B koau¢pukarope EI'D
NPOULIBIX JeT
1 TeopeTnyeckne 0CHOBbI XUMHUH
1.1 Crpoenue BemectBa. CoBpeMeHHas MOJIENb CTPOEHUsI aroMa. PacnpeneneHue 3J1eKTpOHOB bY,VVy +
[0 JHEpPreTHuecKkuM ypoBHiIM. Kiaccupukanuss XUMHUYECKHX 3JIeMEHTOB. OCOOEHHOCTH
CTPOECHHSI PHEPI€TUYECKUX YPOBHEW aTOMOB (s-, p-, d-31eMeHTOB). OCHOBHOE U BO30YXK-
JNEHHOE COCTOSIHUS aTOMOB. DIIEKTPOHHAs KOH(MUTrypalus atoMa. BaleHTHbIE 3IeKTPOHBI
1.2 [Tepronuueckasa cucrema xumudeckux 3iemMeHToB .M. MenneneeBa. @U3nueckuii CMbICIT BY +
[Iepnonnueckoro 3akoHa JI.MI. MenneneeBa. IlpuduuHbl M 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB AJIEMEHTOB M MX COCIMHEHUU IO MepuojaM U rpynmnamM. 3aKOHOMEPHOCTH B U3MeE-
HEHUU CBOMCTB NPOCTBIX BEIIECTB, BOAOPOJHBIX COEIUHEHUM, BBICIIUX OKCHAOB W THUI-
POKCHJIOB
1.3 BaneHTHOCTh. DNeKTpOOTpUIIATENLHOCTh. CTENEHb OKUCICHUS bY +
1.4 Buabl xuMuueckoil cBsi3u (KOBaJEHTHAsi, NOHHAs, METAJIMYECKas, BOJOPOJHAs) U MeXa- bY +
HU3MBI €€ oOpa3oBaHUs. MeXMOJIEKyIspHbIE B3auMoecTBUs. BelecTBa MOJIEKYISIPHOTO
Y HEMOJEKYJISIPHOTO CTPOEHUs. THUIMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKU
1.5 Xumnueckas peakuusi. Kiaccuduramnms XMMAYECKUX peakiiuii B HEOPraHUIeCKO 1 OpraHu- bY +
YECKOM XMMHUU. 3aKOH COXPAaHEHHMsI MacChl BEILIECTB
1.6 CkopocTh peakiny, e€ 3aBUCUMOCTh OT pa3IuYHbIX (PaKTOpPOB bY +
1.7 TenoBbie 3G heKTh XUMUYECKHUX peakiii. TepMOXUMHUYECKHE YpaBHEHHSI Yy +
1.8 OO6parumblie peakuu. XHUMHYECKOoe paBHOBecue. DaKTOPBI, BIHSIONIME HA COCTOSHHE bY +
xumuyeckoro paBHosecus. [Ipunnun Jle Ilarense
1.9 DnexrponuTrdeckas auccoruanus. CwibHbIC H caadbie 3IeKTpoiuThl. Cpea BOIHBIX pac- BY, VY +
TBOPOB BELIECTB: KUCIHasl, HEUTpanpHas, menoyHas. Crenens aucconnanuu. Peakunn noH-
HOro oOMeHa
1.10 IMuaponus coneii. Monnoe npousBeaenue Bobl. Bogopoaueiit mokasarens (pH) pactBopa bBY,VVy +
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Kon IIpoBepsieMblii 31€eMEHT COACPKAHUSA Yposennb Hanu4yune nannoro
NPOrpaMMbl | 3JIeMEeHTAa CO/ePKAHUS
B koaupukarope EI'D
NPOLLIBIX JIeT

1.11 CriocoObI BeIpaKEHUST KOHIICHTPAIIUA PACTBOPOB: MacCOBas JI0JIsl paCTBOPEHHOTO BEIIIECTBA, bY, VY +
MOJIIpHasi KOHLIEHTpauus. HachllieHHbIE M HEHACBILEHHBIE PAaCTBOPHI, PAaCTBOPUMOCTb.
Kpucramioruaparst

1.12 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiinu. [loBeieHre BelecTB B cpeiax ¢ pa3HbIM 3Ha- BY, VY +
yeHueM pH. MeTo/ibl 351eKTpoHHOr0 OanaHca

1.13 DJIEKTPOJIN3 PACTBOPOB M PACILIABOB COJICH Yy +

2 OCHOBBI HEOPraHUYECKO XUMHH

2.1 Knaccudukanus Heopraunyeckux coeanHeHuil. HoMmenkiaarypa HeopraHMyecKiX BEIIeCTB bY,VVy +

2.2 XUMHYECKUE CBOMCTBA BAXKHEUIINX METAUIOB (HATPUH, Kajdul, KaabllUid, MarHuM, alqroMu- BY, VYV +
HU, IUHK, XpPOM, XKeJle30, Me/ib) M UX coeauHeHni. O61mue crnocoObl MOTy4YeHUs] METAJJIOB

2.3 XUMUYECKUE CBOWCTBA BAXKHEHUIINX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta, (hocdopa, yrie- bY, VY +
poJla ¥ KpEMHHUS) U UX COETUHEHUH (OKCHJIOB, KHCIOPOACOAEPKALINX KUCIIOT, BOJIOPOAHBIX
COCTMHCHUH)

24 I'eHeTnyecKkas CBsI3b HEOPraHMUYECKUX BEILECTB, IPUHAJUICKAIINX K Pa3IUYHbIM KJ1accam bY,VVy +

2.5 Nnentudukanus HeopraHMUecKuX coeauHeHuid. KauecTBeHHbIE peaklud Ha Heopra- BY, VY +
HUYECKHUE BEILECTBA U MOHBI

3 OCHOBBI OPraHM4YecKOl XMMHUH

3.1 OCHOBHBIE TIOJIOKEHHSI TEOPUM XHUMHYECKOTO CTPOCHHS OPraHMYECKHUX COECIUHEHMI bY, VY +
A.M. bytnepoBa. YriepoaHslii CKeJIET OPraHU4eCKOW MOJEKyJbl. KpaTHOCTh XMMHUYECKON
CBSI3H. O- M T-CBSI3H. Sp-, Sp°-, Sp-THOPUAM3AIME OpbOUTATeil aTOMOB yriepoja. 3aBHCH-
MOCTb CBOMCTB BEILIECTB OT XUMUYECKOI'O0 CTPOEHUs MOJIEKyYJI. ['omosoru. I'omonornueckuit
psan. M3omepus u uzoMepsl

3.2 [TonsaTue o pyHkunoHanbHOH rpynne. OpueHTamoHHbIe 3P PEKTh 3aMecTUTENEH bY,VVy +

33 [IpencraBnenne o KiaccupUKaMu OpraHMYeckux BemecTB. HoMeHkmaTtypa opraHnueckux BY, VYV +
CoeMHEHUl (cucremMaTndeckas) U TPUBHAIbHBIE HA3BaHUS BAXKHEMINMX IpencTaBUTEIEH
KJIACCOB OPraHUYECKUX BELIECTB

34 CBoOogHOpaIUKAIBLHBIN U MOHHBIM MEXaHU3MBbI peakiuu. [loHsTre o Hykieopuae u dJIek- vy +

tpodune. [IpaBuno MapkoBaukosa. [Ipasuio 3aiiniera
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Kon IIpoBepsieMblii 31€eMEHT COACPKAHUSA Yposennb Hanu4yune nannoro
NPOrpaMMbl | 3JIeMEeHTAa CO/ePKAHUS
B koaupukarope EI'D
NPOLLIBIX JIeT
3.5 Ankanbl. XMMHYECKHE CBOMCTBA AJKAHOB: FaJOT€HUPOBAHUE, AETUIPUPOBAHUE, TEPMHUUEC- vy +
KO€ pa3loKeHUe, KPEeKUHr, u3oMmepusanus, ropenue. Ilonydenue ankanos. L{ukioankaHsbl.
Crenduika CBOWCTB IMKJIOAIKAHOB C MaJIbIM pa3MepoM IMKIA. Peaknuu nprcoennHeHus
Y paJIMKaJIbHOTO 3aMEeIEHUs
3.6 AnkeHpl. XWMHYECKHE CBOWCTBA: PEAKIMU TPUCOCIUHCHHs (TaJOTeHUpPOBAHWE, THAPHU- bY, VY +
poBaHHe, TUAPOTAJOTCHUPOBAHUE, TUAPATALUS), TOPEHUS, OKUCICHHUS U TMOJIUMEPHU3AIUH.
[IpomblIeHHBIE U J1A0OpaTOPHBIE CIOCOOBI OJYUYEHUS AJIKEHOB
3.7 AnxanueHpl. XMMUYECKUE CBONCTBA alKaaUCHOB: PEAKIMH NMPHUCOSAMHEHUS (TUAPUPOBA- BY,VV +
HUe, raJJoreHUpOBaHue), TOpeHus U noaumepusaiuu. [lonydyeHue ankaareHoB
3.8 AnkuHbpl. XMMUYECKUE CBOWCTBA: pEaKLUMU NPUCOENMHEHUs (TaJOoreHUpOBAaHUE, TUAPUPO- bY, VYV +
BaHUe, TUApaTalus, TUAPOraJoreHUpoBaHue) Kak Croco0 MOJyYeHHs MOJTUMEPOB U JPYTHX
MOJIE3HBIX MPOAYKTOB. Peakiuu 3ameimienus. ['opeHre aneruiaeHa Kak MCTOYHUK BBICOKO-
TEMIIEpaTyPHOI'O IIJIAMEHH JUIsl CBAPKU U pe3KH MeTaJIoB. [[puMeHeHue anetuiena
3.9 ApeHbl. XUMHUYECKUE CBOIMCTBA OEH301a: peakiMy MIEKTPO(UIBHOTO 3aMEUIeHHUs, TIPUCOe- bY, VYV +
nuHEeHus (TUApUpoOBaHue, TaioreHupoBanue). Peakius roperns. OCOOCHHOCTH XUMUYECKHUX
cBoiicTB Tonyona. [lomydenue Oenzona. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHPOIA.
[Tonumepuzanust ctupona. CriocoObl MOMy4eHHS W NPUMEHEHHE apoOMaTHYeCKHUX YTIiie-
BOJOPOJOB
3.10 Cnuprtel. IlpenenbHble OAHOATOMHBIE CHUPTHL. XMMHYECKHME CBOWCTBA: B3aMMOJICUCTBUE BY, VYV +
C HaTpHEM KaK Croco0 YCTaHOBIICHUS HAJIWYHS TUIAPOKCOTPYIIIHI, C TaJOre€HOBOIOPOIAMH
KaK Croco0 MoJIy4eHUs pacTBOpPUTEIICH, BHYTPU- U MEKMOIIEKYJIsIpHas qeruaparanus. Peak-
uus ropenus. [lomydyeHue 3TaHona: peaxiust OpOoXKEHMs TIIIOKO3bl, TMApATALUs STUIICHA.
OTUJICHIIMKOJIb YU INNIMLEPHUH KaK IPEACTABUTENN NMPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB
3.11 ®denHo. XuMUYecKHe CBOWCTBa ()eHoJia (Peakuu ¢ HATPUEM, THIPOKCHIIOM HaTpus, Opo- bY, VYV +
MoMm). [Tonrydenue dbenona
3.12 Anpneruipl. XMMHAYECKUE CBOWMCTBA MPEACIIBHBIX albIAETHUAOB: THAPUPOBAHUE; KAUYE€CTBEH- BY, VYV +

HbI€ PEaKIMU Ha KapOOHWIBbHYIO TPYMIy (peakuus «cepeOpsHOro 3epkaliay, B3auMOjei-
ctBue ¢ ruapokcuaoM Meau (II)). IHomydenue npenenpHBIX aabAETUAOB: OKHCIECHUE CIUP-
TOB, TMJpaTalMs aleTUaeHa. ALIETOH KaK MpeJICTaBUTeNb KeTOHOB. OCOOEHHOCTH peakiiu
OKHCJICHHs alleTOHA
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Kon

IIpoBepsieMblii 3JIeMeHT coep:KaHUA

Yposennb
NPOrpamMMmblI

Haan4yue nanHoro
3JIEMEHTA COJlePKAHUSA
B koaupukarope EI'D

NMPOULIbIX JeT

3.13

KapOoHoBbIe KHCIOTBI. XUMHUYECKHE CBOMCTBA INpENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCHIOT. OCOOEHHOCTHM XMMHUYECKHX CBOMCTB MypaBbUHOW KHCHIOTHL Ilomydenue mnpe-
JIeNIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHME aJKAHOB, aJKEHOB, NEPBUYHBIX
CIMPTOB, aJIbAETUI0B. BhICIne npenenbHble U HenpeienbHble KApOOHOBbIE KUCIOThI

bY,VV

+

3.14

Cnoxabie 3¢upsl U KUPbl. CIIOCOOBI TOTYYEHUS CIOXKHBIX 3(DupoB. OOpaTUMOCThH pEaKINu
srepudukanyun. [IppMeHeHne CIIOKHBIX 3(UPOB B NMHUIICBOW W MapPIOMEPHON MPOMBIII-
neHHocTu. JKHMpBl Kak CIIOKHBIE 3(UpPHl TJIHMLIEPUHA W BBICHIMX KapOOHOBBIX KHCIOT.
XHMMHUUYECKUE CBOWCTBA JKUPOB: THIPUPOBAHME, OKUCIEHUE. ['MApOnaW3, WIM OMBLICHUE,
KHUPOB KaK CIOCOO MPOMBIIIIEHHOTO MOJXY4YEHHUS! COJieH BBICIIMX KapOOHOBBIX KHCIIOT.
MBbUT4 KaK COJTM BBICIITUX KAPOOHOBBIX KHUCIIOT

bY,VV

3.15

XUMHUYECKUE CBOWCTBA TJIFOKO3bl: PEAKIMH C y4aCTHEM CIUPTOBBIX M albAETHIHOW IpyMIl
U MOJIOYHOKHUCIIOe OpoxeHue. [IpumeHenne ritoko3bl, €€ 3HaueHHe B XKU3HEACATEIbHOCTH
opranusma. /lucaxapuabl: caxaposa, MajabTo3a. BoccTaHaBnMBaroIye 1 HEBOCCTaHABINBAIO-
e nucaxapuisl. ['maponus nucaxapunos. [lonucaxapuael: kpaxmai, riaukoreH. CtpoeHune
MaKpOMOJIEKYJI KpaxMmaja, TJIMKOI€Ha | LeUItoso3bl. PU3NYecKue CBOMCTBA Kpaxmala
U 1IeJUI0I03bl.  XMMHYECKHE CBOICTBa Kpaxmaia: TUAPOIM3, KAauyeCTBEHHAs peaKIus
¢ n0J0M. XHMMUYECKHE CBOICTBA LEIUTIONO3bI: TUAPOIN3, MOIyYeHUE 3(PUPOB HEIUTIOIO03bI.
[ToHsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHbIN IIENK)

bY,VV

3.16

AMHHBI. AMHHBI KaK OPraHMYECKHUE OCHOBAHUS: PEAKIIMU C BOJOW, KUCIOTAMH, pEaKIUs
ropeHus. AHUJIMH KaK MPeICTaBUTENb apOMAaTUIECKUX aMUHOB. XMMHUUYECKHE CBOMCTBA aHU-
JUHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOI BojoM, okucieHue. [lomydyeHne amMHHOB
ATKWJIUPOBAHNEM aMMHaKa ¥ BOCCTAHOBJIEHHEM HUTPOIPOU3BOIHBIX YIJIEBOIOPOIOB

bY, VYV

3.17

AMUHOKHCIIOTHI U O€NKH. AMHUHOKHUCIOTBI Kak aM(OTEpHble OpPraHMYECKHE COEAMHEHHUS.
OcHOBHBIE aMUHOKHCIIOTHI, 00pa3ytomiye 0enkn. XUMUYEeCKHe CBOMCTBA OSIIKOB: THIPOIIH3,
JIeHaTypalusi, KaueCTBEHHBIC (I[BETHBIE) peaKkluy Ha OeTKU

bY,VV

3.18

CrpoeHue U CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTPOCHHUS MOJIe-
KyJ. OcHOBHbIE CHOCOOBI MOMYYEHUSI BHICOKOMOJICKYIISIPHBIX COSAMHEHHI: PEaKIUU MOJH-
MepH3aluu 1 nonukonaeHcanyu. Knaccudukanus BoJIOKOH

bY, VYV

3.19

I/IJICHTI/IQ)I/IKEU_[I/IH OpTraHUYCCKUX coeauHeHui. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pac-
ITO3HABAHWEC OPraHUYCCKUX BCIICCTB

bY, VY

3.20

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH OPraHNYCCKUX COCIMHECHUM

bY,VV
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Kon IIpoBepsieMblii 31€eMEHT COACPKAHUSA Yposennb Hanu4yune nannoro
NporpaMMbl | JIEMEHTA COIePKAHUS
B koaupukarope EI'D
NPONLIBIX JeT
4 XWMHUSA U )KU3Hb

4.1 Xumusl B IOBCEAHEBHOM »ku3HU. [IpaBuiia 6e30macHoi paboThI ¢ €AKMMHU, TOPIOYUMH U TOK- bY, VY +
CHUYHBIMU BEIIECTBAMHU, CPEJCTBAMHU ObITOBON XUMUU

4.2 Xumus ¥ 310poBbe. XUMUS B MEAULMHE. XUMUSA U CEJIBCKOE X035 MCTBO. XUMHS B IPOMBIILLI- BY,VV +
JIEHHOCTH. XWUMHUS M DHEPreTHKA: MPUPOAHBIA M TIOMyTHBIH HE(TSIHON Tra3bl, MX COCTaB
u ucnoyib3oBanue. CoctaB HeTH U €€ epepadoTKa (MPUPOTHBIC HICTOYHUKHU YTIIEBOIOPOJIOB)

4.3 XUMHUA U 3KOJOTHA. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CpPellbl U €ro MOCIEICTBUS. bY, VY +
Oxpana ruapocdepsl, mouBsl, atMochepsl, GIOPHI U GayHbl OT XUMHUYECKOTO 3arpsi3HEHHS.
[IpoGiema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHBIE HCTOUHHUKH SHEPTUU

4.4 OO0mue npeacTaBieHus O MPOMBIIIIICHHBIX CIIOCO0aX MOTYYCHHs] XHMHYECKUX BEIIECTB (Ha BY,VV +
IpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KHCIOTHI). UEpHas M HBETHAs MeETaJUTyprus.
Crexo U cUJIMKaTHas MPOMBIIUIEHHOCTh. [IpombiiieHHass oprannyeckass Xxumus. ChIpbeé
JUISl OPTaHNUYECKOM MPOMBIIIJIEHHOCTH

5 Tunsl pacyéTHBIX 32124

5.1 Pacuétpl Macchl BemnecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce BY +
WM 00bEMY OJTHOTO M3 YYACTBYIONTUX B PEAKITUM BEIIICCTB

5.2 Pacuérel TemoBoro 3¢gdexra peakuuu bY +

5.3 Pacuérel 00BEMHBIX OTHOIICHM Ta30B NMPU XUMHUYECKUX PEAKITUIX bY +

54 Pacuérel Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKLUH, €CIIU OJHO U3 Be- bY +
IIECTB JJAHO B M30BITKE (MMEET MPUMECH)

5.5 Pacu€rpel MaccoBol wiaM OOBEMHON JOJM BBIXOJA MPOIAYKTA PEAKIUU OT TEOPETHUYECKU Yy +
BO3MOKHOI'O

5.6 Pacuérel Maccel (00BbE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUU, €CIIH OJHO W3 Be- Yy +
IIECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEMIECTBA

5.7 PacuéTpl ¢ uMCMONB30BaHUEM IMOHATHH «MaccoBas IOJISI», «MOJISIpPHAs KOHLIEHTPaUus», BY,VV +
«pacTBOPUMOCTbY

5.8 Haxoxaenne MOJIeKyIIpHON (GOpMyIThl OpraHUYEeCKOTO BEIIECTBA IO €r0 TUIOTHOCTH U Mac- yVy +

COBBIM JOJISIM 3JICMCHTOB, BXOAAIIUX B €I'0 COCTAB, WJIH 110 MPOAYKTAM CropaHusd
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Pa3znen 3. OTpakeHne B coepKAHUU KOHTPOJbHBIX H3MEPUTEIbHBIX
MaTepuaJI0B JUYHOCTHBIX Pe3y/IbTATOB OCBOCHUSA OCHOBHOM
o0pa3oBaTeJbHON NPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHust

JluyHOCTHBIE  pe3ysibTaThl  OCBOEHUS  OCHOBHOM  00pa3oBaTesbHOMN
nmporpamMmbl  oOy4aromumucs (Ha ocHoBe u3MeHEéHHoro B 2022r1. ®I'OC)
OTPaKaI0T TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
c(OpPMHUPOBAHHOI BHYTPEHHEH MO3MIMEH IJMYHOCTH, CHCTEMOH IIGHHOCTHBIX
OpHEHTAlMH, MO3UTHUBHBIX BHYTPEHHUX  YOEKAEHHH, COOTBETCTBYIOLIMX
TPaJULMOHHBIM LEHHOCTAM POCCHUICKOTO OOIIEeCTBA, PACLIMPEHUE >KU3HEHHOTO
OIIBITA W OIBITA JESATENFHOCTH B TIPOIECCE pPealn3aliil OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHOMN JIESTENbHOCTH.

CopepkaHue W pe3ysbTaThl BHIMOIHEHWH 3amanuid EI'D cBsi3aHbl B TOM
YyHucae C JOCTIKCHHEM OOYYaIOUIMMUCS CIIEAYIOIUX JUYHOCTHBIX PE3yIbTaTOB
OCBOGHHSI OCHOBHOI 00pa3oBaTebHOW IIpOrpaMMBI Ha OCHOBE H3MEHEHHOTO
B 2022 r. ®I'OC.

B wactu gusuuecxozo socnumanus:

— cpOpPMHPOBAaHHOCTH  3HOpPOBOTO ¥ Oe3omacHOro  obOpasa  KW3HH,
OTBETCTBEHHOI'O OTHOLLIEHHUS K CBOEMY 310POBBIO;

— AaKTMBHOE HENPUITHE BPEIHbIX NPUBBIYEK U UHBIX (JOpM INpUUMHEHUS Bpeaa
(U3NIECKOMY U IICUXUIECKOMY 30POBBIO.

B wactu mpyoosoeo socnumanus:

— TOTOBHOCTH K TPYIY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYAOIO0HE;

— HHTEpec K pa3lu4HbIM cdepam MpodecCHOHATBHON NesITeNbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOp Oynymiei mpodeccuu W pearn3OBBIBATH
COOCTBEHHBIC )KU3HEHHBIE TITAHEI;

— TOTOBHOCTH M CIIOCOOHOCTh K OOpa3oOBaHMIO M CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH KU3HU.

B gactu sxoroeuuecrkoeo éocnumanust:

— c(OPMUPOBAHHOCTh AKOJIOTHYECKONH KYJIBTYpHl, THOHHMAaHWE BIUSHUSL
COLUABHO-9KOHOMHYECKHX  TPOLECCOB HAa  COCTOSHUE  MPHUPOIHOM
1 COIMANBbHOW CpeNbl, OCO3HAHHE TI00aJBHOTO XapaKTepa IKOJIOTHYECKUX
mpooIeM;

— aKTHUBHOE HENPHATHE ICHCTBHH, MPUHOCAIINX BPE]] OKPYXKAIOIICH cpere;

— yMeHHMe MPOTHO3UPOBATH HEOIArONMPUSATHBIE HKOJOTMYECKUE IOCIEICTBHA
MIpeIPUHUMAEMBIX JeHCTBUNA, IPeAOTBpaIaTh UX.

B wactu npunsamus yennocmu nayuno2o no3Hanus:

— chOpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAayKd U OOIIECTBEHHOW IPAaKTHUKH, OCHOBAaHHOTO Ha
IUanore  KynbTyp, CHOCOOCTBYIONIETO OCO3HAaHHIO  CBOETO  MeCTa
B TIOJIUKYJITYPHOM MHPE;

— COBEpUICHCTBOBAaHME SI3BIKOBOM M YHMTATEIBbCKOH KyJBTYPbl KaK CpEICTBa
B3aUMOJICHCTBHS MEXKAY JIIOABMH U TIO3HAHUS MHPA;

— OCO3HAaHUE LICHHOCTU HAy4YHOH JesTeIbHOCTH.
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Jluunocmuvie pesyrbmamel, obecneuusarowue adanmayuio o0y4arue2ocs
K USMEHAIOWUMCS YCIOBUAM COYUATILHOL U NPUPOOHOL Cpeobl:

— CIOCOOHOCTH JeiicTBOBaTh B YCIOBHAX HEONPEIEIEHHOCTH, IIOBBILIIATH
YPOBECHB CBOEH KOMIIETEHTHOCTH 4epe3 IMPAKTHUECKYIO NeATeIbHOCTD, B TOM
9HUCIIe YMEHHE YYUTBCS Yy IPYTHX IIOJEH, OCO3HaBaTh B COBMECTHOM
JeSTCIBHOCTH HOBBIC 3HAHWSI, HABBIKM U KOMITCTCHIIMH U3 OIBITA IPYTHX;

— HaBBIK BBIABICHHUS M CBS3BIBAaHUS 00pa3oB, CIIOCOOHOCTh (OPMHPOBAHHS
HOBBIX 3HAHHH, B TOM YHCIIE CIIOCOOHOCTH (h)OPMYIHUPOBATH HIACH, HOHITHS,
THIOTE3bI 00 00BEKTax W SBICHHUAX, B TOM UHCIIE paHee HE H3BECTHBHIX,
0CO3HaBaTh JAeGHULUUTEI COOCTBEHHBIX 3HAaHUM M  KOMIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE;

— yMEHHE pacllO3HaBaTh KOHKPETHBIE IPHMEPHI NOHATHSA 0 XapaKTEPHBIM
IPU3HAKaM, BBIIOJIHATH OICPAllMM B COOTBETCTBHHM C OHNPEISICHUEM
U IPOCTEHUIIUMH ~ CBOMCTBAMHM  MOHSATHS, KOHKPETU3UPOBATb IIOHATHE
IpUMEepaMH, UCIIONIb30BaTh MOHATHE U €ro CBOICTBA MPH pPEIICHHH 3a1ad
(manmee — omepHpoOBaTh MOHATHAMHE), a TaKXKe OIEPHPOBATH TEPMHHAMHU
U MPEJICTABIECHUSIMU B 00J1aCTU KOHIENIUY YCTOWYUBOTO Pa3BUTHS,;

— YMEHHE aHAIU3UpOBaTh M BBIBIATH B3aMMOCBSI3M NPHPOABI, 0OIIECTBA
1 SKOHOMHUKH;

— YyMEHHe OICHMBATH CBOM JCHCTBHS C yYETOM BIMSHUS Ha OKPY)KAIOUIYIO
cpemy, JOCTHXKEHMs Leledl U TpPEeoJoJeHHs BBI30BOB, BO3MOXKHBIX
I100aNbHBIX TOCIEACTBHHT;

— CIIOCOOHOCTH O0YYAIOIIMXCS OCO3HABATH CTPECCOBYIO CHTYAILHIO, OI[CHUBATh
MIPOUCXOISAIINE H3MCHEHHUS U MX TOCIICICTBUS;

— BOCIIPUHHMMATh CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOLIUI KOHTPMED;

— OIIEHWBATh CHUTYalHIO CTPecca, KOPPEKTHPOBATh NMPUHUMAEMbIe DPEIICHUSI
H JICHCTBUS,

— QopMyIupoBaTh W OLCHUBATH PUCKH W IOCIEACTBUS, (GOPMHUPOBATH OIBIT,
YMeTb HaXOAUTh MO3UTHBHOE B MPOU3OMIEAIIEH CUTYyaIHH;

— OBITH TOTOBBIM JICHCTBOBATH B OTCYTCTBUE TFapaHTHUIl ycHexa.
IMpumenutensno k @I'OC 2012 r. MOXKHO FOBOPHUTH O CBs3M 3agaHuil EI'D

C JOCTM)KEHHEM JIMYHOCTHBIX PE3YNbTaTOB OCBOEHHUsI OCHOBHOW 00pa3oBaTeIbHON
OporpaMMBl  CpefHero oO0mero o0pa3oBaHMs, OTPAKAIOMMX T'OTOBHOCTB
U CHOCOOHOCTE  OOydJaromuxcs K  CaMOPa3BUTHIO M JINYHOCTHOMY
caMmooIpeiefieHH0,  CHOPMHUPOBAHHOCTh  HMX  MOTHBAaMM K  0OYy4eHHIO
U LIeNICHANIPaBICHHON TO3HABATENIbHOW IEATETBHOCTH, CHUCTEMBI 3HAYMMBIX
COIMANBHBIX U MEXJIMYHOCTHBIX OTHOIICHUH, IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
OTPAXAIOMNX JIMYHOCTHBIE ¥ TpPaXJAHCKHE IO3HIMH B  JICATCIBHOCTH,
AHTUKOPPYMILHOHHOE MUPOBO33PEHHE, TPABOCO3HAHNUE, IKOJOTUUECKYIO KYIbTYDY,
CIOCOOHOCTh CTaBUTh ILIE€NH U CTPOUTH IKM3HEHHBIE IUIAaHBI, CHOCOOHOCTB
K OCO3HAHUIO POCCUMCKOM TIpPaKAAHCKOW HIEHTUYHOCTU B IOIMKYJIBTYPHOM
COLIUYME, B TOM 4HCIIE
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«4) chOpMHUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pDa3BUTHSI HAyKH U OOLIECTBEHHOW IPAKTUKH,
OCHOBAaHHOTO Ha JWAaJiore KyJNbTYp, a TakkKe PasauuHbIX (opM 0O0IIEeCTBEHHOTO
CO3HaHWs, OCO3HAHKNE CBOETO MECTa B IMOJIUKYIBTYPHOM MHUPE;

5) chOpMUPOBAHHOCTH ~ OCHOB  CAMOPAa3BUTHSA U CaMOBOCIHTAHHS
B COOTBETCTBUH C OOIIEUETOBEUYECKHMMHU LIEHHOCTSAMH U HJA€alaMH TPaXIaHCKOTO
o0mecTBa; TOTOBHOCTh W CHOCOOHOCTH K CaMOCTOSITENBHOW, TBOPYECKOMH
1 OTBETCTBCHHOM JIEATCIBHOCTH; <...>

9) rOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHIO, B TOM 4YHCIIE
caMo00pa30BaHUIO, Ha NPOTHKEHUH BCEH JKU3HHU;, CO3HATENbHOE OTHOLICHUE
K HeTIPEpHIBHOMY OOpa30BaHHI0 KaK YCIOBUIO YCIEIIHOW Ipo(hecCHOHATBHOM
U OOIIICCTBEHHOM IEATCIHHOCTH; <...>

11) npuHsTHE W peau3alMio [EHHOCTEH 30POBOT0 M 0€30MacHOro oOpasa
JKU3HHM, TOTPEOHOCTH B (HU3MYECKOM CaMOCOBEPIICHCTBOBAHHUHM, 3aHATHIX
CHIOPTUBHO-037I0POBUTENBEHON JIEATENFHOCTBIO, HEMPUSATHE BPEIHBIX MPUBBIYCK:
KypeHHsI, YIOTPEOJICHNUS alIKOroJIsl, HAPKOTHUKOB;

12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3HUECKOMY
U TICHXOJIOTHYECKOMY 3[I0POBBIO, KaKk COOCTBEHHOMY, TaKk W IPYTHX IIIOIEH,
YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3nanHbIN BBIOOP OyayIiel mpodecchu U BO3MOKHOCTEH peanr3annu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K MNPOQPecCHOHATBHOM
JIESITEIBHOCTH KaK BO3MOXKHOCTH YYaCTHs B PEIICHHU JINYHBIX, OOIIECTBEHHBIX,
TOCYapCTBEHHBIX, OOMICHAITMOHATIBHBIX MPOOIIEM;

14) chopMHUPOBAaHHOCTH HKOJIOTMYECKOT0 MBIIUICHHS], TOHUMaHUS BIMSHUS
COLMATBHO-OYKOHOMHYECKHX TIPOLECCOB HAa COCTOSIHUE TPHPOIHON M COLMAIBHOM
Cpeabl; MPHOOPETEHNE OMBITA YKOJIOTO-HAPABICHHON A TEIEHOCTID).
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