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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 obmero obpazoBanus (mamee — GIOC)
(npuka3 MunuctepcTBa npocsenieHust Poccuiickoir ®@enepanuu ot 12.08.2022
Ne732  «O BHeceHMH W3MeHEHHMH B  (eaepalbHBIl  TOCYAapCTBEHHBIH
00pa3oBaTeNBHBIA CTaHIAPT CPEIHero oOmero o0pa3oBaHMsA, YTBEPIKAEHHBINA
npukazoM MuHHCTEpCcTBa 00pa3oBaHuss M Hayku Poccuiickoit ®Denepanuu
ot 17.05. 2012 Ne 413») u enepanbHOIl 00pa30BaTENEHON IPOTPAMMBI CPEITHETO
obmiero oOpazoBanms (mprka3 MuUHHCTEpCTBa TIpocBelieHus Poccuiickoit
Oenepaunn - ot 18.05.2023 Ne 371 «OO6 yrBepxaeHun QenepanbHOU
00pa30BaTeIbHOMN MPOTrPaMMBI CPETHETO OOIEro 00pa30BaHUNY).

Koanpukatop oTpakaeT NpPeeMCTBEHHOCTh IPOBEPSIEMBIX IIPEIMETHBIX
TpeOoBaHHI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNIHOM MPOTpaMMBI
cpenHero obmero obpazoBanuss Ha ocHoBe PI'OC 2012r. u u3MEeHEHHOTO
B 2022 1. ®I'OC.

Komudukarop cocTont u3 TpEX pasaemnos:

— paszgen 1. «Ilepeyens npoBepseMbIX TpeOOBaHUM K pe3ysbTaTaM OCBOECHUS
OCHOBHO#1 00pa30BaTeIbHON MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus MO
XUMUWY;

— pasgen 2. «IlepedeHb IIEMEHTOB COJEpIKaHUs, MPOBEPSAEMBIX HA EIUHOM
TOCY/IapCTBEHHOM 9K3aMEHE M0 XHMHUI»;

— pazgen 3. «<OTpaxkeHue B COACPIKAHMM KOHTPOJBHBIX HM3MEPHUTENIBHBIX
MaTepHaIoB JTUYHOCTHBIX pe3yIbTaToOB OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMBI CPEIHETO 00IIEro 00pa30BaHMs».

B kommdukaTop He BKIIOYEHB TpeOOBaHMS K pe3yNbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEeNbHOW TMPOTrpaMMBI  CpeaHero oOmiero o0pa3oBaHuUs
W DIIEMEHTHl COJep)KaHWsl, NOCTIKEHHE KOTOPBIX HE MOXKET OBITh MPOBEPEHO
B paMKaX TOCYJapCTBCHHOH HTOTOBOH aTTECTAIIHH.
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Pazgean 1. [lepeyenb npoBepsieMbIX TPeGOBaHUI K pe3yJbTaTaM 0CBOEHMS
OCHOBHO# 00pa3oBaTe/ILHON NPOrpaMMbl cpeHero 0611ero 00pa3oBaHust

no XUMHUUN

B Ttabmuue 1 npuBenén cocraBieHHbI Ha ocHoBe 1. 8§ ®I'OC mepeueHb
HpoBepseMBbIX TPeOOBaHUIT K MeTalpeIMETHBIM pe3yNIbTaTaM OCBOEGHHUsI OCHOBHON
00pa3oBaTenbHON MPOrpaMMbI CPEIHEr0 00IIero 00pa3oBaHMsL.

Tabruya 1
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Kon
NpoBepsieMoro
TpedoBaHUSs

IIpoBepsiemble TpeGOBaHUS K MeTANPpeAMeTHBIM pe3yJIbTaTaM 0CBOeHHs
OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl Cpe/IHero 001ero 00pa3oBaHus

1

Ilo3naBaTesabHbie YY /I

1.1

bBazosvie nozuueckue oeiicmeus

1.1.1

VcraHaBIMBaTh CYIIECTBEHHBI NMPH3HAK WM OCHOBAaHHA Ul CPAaBHCHHS,
KJIacCU(pUKALUK 1 0000IICHHUSI

BbISBIISITE 3aKOHOMEPHOCTH 1 TPOTHBOPEUHNS B pACCMAaTPHBAECMBIX SIBICHUAX

CamocrosTensHo (GopMynMpoBaTh M aKTyalM3MpoBaTh IpobieMy, paccMar-
puBath €€ BCECTOPOHHE;

OIPENIENATh LIENU JIEATENbHOCTH, 3a7aBaTh MapaMeTPbl M KPUTEPUM HX JO-
CTHIKEHUS

Buocurtb KOPPEKTHUBBI B AC€ATEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUIN JAESITETLHOCTH

Pa3BuBath KpE€aTUBHOC MBIIJICHUEC TTPU PECIICHUHN JKU3HECHHBIX npo6neM

bazosvie uccnedosamenvckue oeiicmeusn

1.2.1

BrazieTs HaBBIKAMH y4eGHO-MCCIE0BATENBCKON M IPOSKTHOMN JAESATEIBHOCTH,
HaBBIKAMH pa3peLIeHus npodiem

1.2.2

Osnagenue BHUJIAMHU ACATCIBHOCTH I10 MMOJTYYCHHUIO HOBOI'O 3HAHMSA, €TI0 HHTEP-
nperanguu, npeoﬁpasosanmo A NPUMCHCHHUIO B Pa3JIMYHBIX y'-ICGHle cutya-
ousiX, B TOM YHCJIC TIpU CO3JaHUN y'-Ie6HI>IX 1 COLMAJIbHBIX ITPOCKTOB

1.23

q)OpMPIpOBaHPIG Hay4YHOIr'0 THIIa MBINUICHU, BJIAJECHUE Hay‘IHOI\/'I TEPMHUHO-
HOFMCﬁ, KJIFOYCBBIMH ITOHATHUAMHA U MECTOJJaMU

1.2.4

BBIABIATE TPUYMHHO-CIEACTBEHHBIC CBSI3M M aKTyaldW3HUpOBaTh 3ajady,
BBIZIBUTATh TMIIOTE3y €€ PELICHMs, HAXOIUTh apryMEeHThI IJIs J0Ka3aTe/IbCTBA
CBOMX YTBEPJK/ICHHUH, 3a1aBaTh IAPAMETPBl M KPUTEPHU PEIICHUS

1.2.5

AHanu3upoBaTh MOIYYEHHbIE B XOJAE PEIICHHs 3aJadd Pe3yJIbTaThbl, KPUTH-
YECKH OLEHMBATh UX JOCTOBEPHOCTh, IPOrHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX

1.2.6

VYMeTp TMEepeHOCHTh 3HAHMSA B TO3HABATENBHYIO M TPAKTHYECKyI0 OO0JIacTH
JKM3HEJIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX NIPEAMETHBIX 00JIacTel;
OCYIIECTBIIATh IIEJICHANPABICHHBIA TONCK MEpPEeHOca CPEeACTB M CIOCOO0B
JeiicTBUs B IPO(ECCHOHAIBHYIO Cpey

1.2.7

CrnocoOHOCTb M TOTOBHOCTb K CAMOCTOSTEILHOMY MOMCKY METOJOB PELICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHHMIO Pa3INYHBIX METO0B IO3HAHMS;

CTaBUTh U (OPMYIIHPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTENIbHOI AesTeNb-
HOCTH ¥ XM3HEHHBIX CUTYalUsX;

CTaBUTh IIPOOJIEMBI U 33/1a4H, JIOIYCKAIOIIME aJIbTePHATUBHBIE PEIICHUS;
BBIJIBUTATh HOBBIE WJIEM, NTPEUIATaTh OPUIHHAIBHBIE MTOJXOBI M PEIIECHHS,

Kon IIposepsieMbie TpeGOBaHMS K MeTANPEAMETHBIM pPe3yJIbTaTaM 0CBOCHHUS
NpoBepseMoro | 0CHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeHero oouero 00pa3oBanust
TpeboBaHus
paspabarbiBaTh IUIAH pPELICHUs NMPOOIEMbI ¢ yd4ETOM aHAIM3a HUMEIOLIUXCS
MaTepHAIbHBIX U HEMATePHAIbLHBIX PECYPCOB
1.3 Paboma c ungpopmayueii
1.3.1 Bnaners HaBbIKaMH HOMydYeHHs] HHGOPMALUK U3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENIBHO OCYIIECTBIISTh MOMCK, aHAIM3, CUCTEMATU3ALMIO U HHTEp-
IpeTanuio HHGOPMAIUK Pa3IMIHBIX BUIOB M (JOPM IIpe/ICTaBICHHS
1.3.2 Co3maBaTh TEKCTHl B Pa3NMUYHBIX (popmarax ¢ yd€ToM HazHaueHHs HHPOp-
MalMH 1 LEeIeBOH ayIMTOPUH, BEIOUPAsi ONTUMAIIbHYIO ()OPMY HPEACTaBICHUS
U BU3yaJlM3aLluu
1.3.3 OLeHuBaTh JOCTOBEPHOCTb, JIETHTUMHOCT MH(OpMAalLUH, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJIbHO-3THYECKUM HOpMaM
1.34 Hcnonb3oBaTh CpeAcTBa MH(POPMALMOHHBIX U KOMMYHMKALIMOHHBIX TEXHO-
JIOTUH B PEIICHHHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHH3al[MOHHBIX
3a7a4 ¢ CoOMO/IeHHEeM TpPeOOBaHUH IPrOHOMHUKH, TEXHHKH OE30MacHOCTH,
TUTHEHBI, PeCypcocOepeKeH s, MPABOBBIX M ITUYECKUX HOPM, HOpM HHGOP-
MaIlIOHHOH 0€30IacHOCTH
1.3.5 Brajers HaBBIKaMM pacIO3HABaHMA M 3alIUTHl HWH(pOpManmu, uHopMa-
LIMOHHOM 6€30IaCHOCTH JTUYHOCTH
2 KommyHukaTtuBHble YV /I
2.1 Oouwenue
2.1.1 OcymecTBIATh KOMMYHHKAIIMH BO BceX cepax xKU3HH;
BJI4JICTh Pa3IMYHBIMU CIOCOOAMHU OOLICHHS M B3aUMO/ICHCTBHS
2.1.2 Pa3BEépHyTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHUS C MCIONB30BAHUEM S3bI-
KOBBIX CPEJICTB
2.13 ApryMeHTHpOBaHHO BECTH JHAIOr
3 PerynsituBubie YV /I
3.1 Camoopzanuzayusn
3.1.1 CaMOCTOSITETBHO OCYIIECTBIATh MTO3HABATENBHYIO AEATENBHOCTD, BBIABIATH
npoOiieMbl,  CTaBUTb ¥ (OPMYJIHUPOBaTH  COOCTBEHHBIC — 3aJayd B
00pa30BaTEIbHON ACATEILHOCTH M )KH3HCHHBIX CUTYaINsX;
JIaBaTh OIICHKY HOBBIM CHTYalUsIM
3.1.2 CaMOCTOSITENIBHO COCTABIIATD IUIAH PENICHHS MPOOJIEMBI C YIETOM MMEIOIINX-
sl peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH M IPEAMOYTCHHUIT;
JIeNaTh OCO3HAHHBIH BBIOODP, ApIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a
pelnieHue;
OLICHHUBATH TPUOOPETEHHBIIT OTIBIT;
croco6cTBOBaTh (HOPMUPOBAHUIO U HPOSIBICHUIO LMIMPOKOH SPYAULHUU B pas-
HBIX 00JIaCTSX 3HAHUH
3.2 Camoxkonmpons
3.2.1 JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM, BHOCHTb KOPPEKTHBHI B JICSATECIBHOCTS,
OILICHHUBATh COOTBETCTBHE PE3YIHTATOB LEISIM
322 Brnagers HaBbIKaMH TI03HABATEIBbHOH pe(IEKCHM KaK OCO3HAHMS COBEp-

IIaeMbIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, X PE3yJIbTaTOB U OCHO-
BaHUI;

HCTIONIB30BaTh MPUEMBI Pe(IIEKCHH IS OLEHKH CHTYaIlid, BEIOOpa BEPHOTO
peleHus;

YMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO MX CHH-
JKCHHUIO
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Kon IIposepsieMbie TpeGOBAHUS K MeTANPEAMETHBIM pe3yJIbTaTaM 0CBOCHHUS
NpoBepseMoro | 0CHOBHOI 00pa30BaTe/IbHON NPOrpaMMbI CpeHero oouero 00pa3oBanust
TpebdoBaHUs
3.3

Dmoyuonanshblil uHmMeIeKm, TPENIONaraIii chOPMUPOBAHHOCTD:
CaMOperyJIHpPOBaHUs, BKIIOUAIONIETO CAMOKOHTPOJb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 33 CBOE IOBEAEHHE, CIIOCOOHOCTh aJaNnTHPOBATHCSI K OMO-
LMOHAJIBHBIM H3MEHEHUSIM U IIPOSIBISTH THOKOCTH, OBITH OTKPHITEIM HOBOMY;
BHYTPEHHEH MOTHBAaIlMM, BKIIOYAIOLIEH CTpEMJICHHE K JOCTIDKCHUIO LEITH
U yCIIeXy, ONTHMH3M, WHHUIHATHBHOCTb, YMEHHE NEHCTBOBAThH HCXOIS W3
CBOUX BO3MOKHOCTEH
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B tabnune 2 npuBenéH cocraBieHHbI Ha ocHOBE 1. 9.13 uzmenénnoro B 2022 r. ®I'OC nepeueHb NpoBepseMbIX TPEOOBaHUN K MPEIMETHBIM
pe3yibTataM OCBOCHHS OCHOBHOW 00pa30BaTEIbHON MpOTrpaMMBbI CpeIHEro oOmero ooOpaszoBanus. B rtabmmie 2 mokazaHo, 4TO TpeOOBaHUS
K IIPEIMETHBIM pe3ysibTaTaM U3 u3MeHEHHOro B 2022 r. ®I'OC saBAsAOTCS NPeeMCTBEHHBIMU U JETATU3UPYIOT GOpMYIHpoBKH TpeboBanuii uz ®I'OC

2012 .
ITpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM COOTHECEHBI C METalpeIMETHBIMU pe3yibTaTaMu (U3 TaOaHLbI 1).
Tabnuya 2
Kox npose- IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM YpoBenn Merta- O000ménnbIe POPMYJIMPOBKHU TPeOOBAHUM
pSieMOro | pe3yJbTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTeJib- | IPEAMETHBIX | IPEIMETHBIN | K MpeAMeTHbIM pedyjabTatam u3 @I'oC 2012 r.
Tpedo- HOW NPOrpaMMbl cpeHero oo0iero o0pasoBanus | Tpe0OBaHMil | pe3yabTaT
BaHUsl HA 0CHOBe M3MeHEHHOro B 2022 r. PI'OC ProcC
1 BiiaeHue cucreMoii XUMHYEeCKHX 3HAHMIL, KOTOpasi BKJIIOYAeT:
1.1 OCHOBOTIOJIATAIONINE TOHATUA (XUMHYECKUN dJie- bY, VY MIT 1.2.3 Brnagenue OCHOBOMOJIATalOUIMMH TOHSATHIMU:

MEHT, aToOM, HW30TOIBbl, 3JIEKTPOHHas 000JI0uKa
aToma, S-, p-, d-3JIEKTPOHHBIE OpPOMTAIM aTOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHUE aToMa, HOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTD,
CTENEHb OKHUCIEHMs, XUMHYECKasi CBS3b (G- M T-
CBS3b, KpaTHbIE CBSI3U), T'MOpUAM3ALMS ATOMHBIX
opbOuTanei, KpuctaJuiMyeckas pemérka, Mojb, MO-
JspHas Macca, MOJSIpHbIE 00BEM, MoJspHas
KOHIIEHTpALUsl, PacTBOPBI (UCTUHHBIE, TUCIEPCHBIE
CUCTEMBI), KPUCTAJUIOTUPATHI, YIIIEPOJHBIN CKETIET,
(GyHKUMOHANbHAS TIpyMNNa, paaukal, H30Mepus,
U30MEPBI, CTPYKTYypHasi popmyJia, u3oMepus (CTpyK-
TypHasi, reomeTpuyeckas (IHC-, TpaHC-U30MEpHs),
TOMOJIOTMYECKUN PpAJl, TOMOJIOTH, YTJIEBOJOPOJIbI,
KUCJIOPO/- U a30TCOoJieprKalllie COeAMHEHUs, Ouo-
JIOTUYECKH aKTUBHbBIE BEIECTBA (YIJIEBOJBI, KUPBHI,
0enKu), MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEJIMHEHUS,  KPEKHUHT,
pU(GOPMHUHT, THUIIBI XMMHUYECKHUX pEaKuui (OKHUC-
JUTENbHO-BOCCTAHOBUTEIBHBIE, 3K30- M DHIOTEp-
MHUYECKUE, pEeaKIMy MOHHOTO OOMEHa, IoMOo- U

YMEHHE BBISBISATh XapaKTepHbIE MPHU3HAKU TIO-
HATHA W WUIIOCTPUPOBATh WX B3aMMOCBS3b,
MPUMEHSTh TOHATUSA TPU OMUCAHUHM CTPOCHUS
Y CBOMCTB HEOPTraHMYECKMX W OPTaHUYECKHX
BeleCcTB U ux npespaiienuii (bY);

YMCHHE BBISBIISATH B3aUMOCBSI3b XUMHYCCKHX
3HAHUW C TIOHATUSIMH U TPEACTAaBICHUSIMU
JIPYyTUX E€CTeCTBEHHOHAYYHBIX IIPEIMETOB JIJIs
0ojiee OCO3HAHHOTO MOHUMAHUS CYITHOCTH Ma-
TepuagbHOro eauHcTBa mupa (bY);

BJIQJICHUE CHUCTEMOW 3HAaHUN 00 OCHOBHBIX Me-
TOJAaX HAYYHOTO TIO3HAHUS, HCIIOIb3YEMBIX
B XMMHH MIPH U3YUYEHUH BELIECTB U XUMHUECKHUX
SIBJICHUI:

YMEHHE BBISBIATH MIPH O3HAKOMIICHUU C BEIIECT-
BaMU mpobiaemMy u (HOpMyIHpOBaTh THMIIOTE3Y
o criocobax eé€ pemenus (bY);

YMEHHE HCIIOJIb30BaTh CHCTEMHBIE XUMHYECKUE
3HAHUA IJI1 TPUHATUS PEIIEHUI B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIECT-
BaMU U UX NMPUMEHEHHEM, IPUOOpPETEHHE OMbITa
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Kox npose- IIpoBepsiemble TPEOOBAHUS K NPEAMETHBIM Yposenn Mera- O000ménnbIe POPMYJTHMPOBKH TPEOOBAHUH
psieMOro | pe3yJbTaTaM OCBOEHHSI OCHOBHOI1 00pa3oBaTeJib- | IPeAMETHBIX | PeIMeTHBIH | K npeAMeTHbIM pedyjabTatam u3 ®I'OC 2012 r.
Tpedo- HOM MPOrpaMMbI cpeHero oduero o0pa3oBaHusi | TpeOOBaAHUM | pe3yJbTaT
BaHUS HA 0CHOBe U3MeHEéHHOro B 2022 r. PI'OC dI'ocC

TeTepOreHHbIe, OOpaTHMble U  HEOOpaTHUMBIE), UCIIOJIb30BAaHUSl ~ METOJOJIOTUYECKUX  3HAHUU
pacTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOJUTHI, IIEKTPO- 0 HAYYHBIX  METOAAX  IIO3HAHMUS  BEIIECTB
JIATUYECKAss AUCCOLMALNSA, CTEIECHb IHCCOLHALNH, u xumudeckux peakuuii (bY)
OKUCIIUTENb, BOCCTAHOBUTENb, 3JEKTPOJIU3, CKO-
pOCTh XMMHUYECKOW peaklny, XMMHUYECKOE paBHO-
BECHE)

1.2 TEOPUH U 3aKOHBI (TEOPUS] XUMUUYECKOTO CTPOCHHS bY, VYV MIT 1.3.1 Bnagenue cucTteMOM XMMHYECKHX 3HAHUM,

oprannyeckux BemniecTB A.M. BytnepoBa, Teopus BKIIIOUarOlel:  (QyHIaMeHTanbHbIE  TOHATHSA,
ANEKTpONUTHYECKON aucconmanuu, Ilepuoanuec- 3aKOHBl U TEOPUU XMMHH; COBPEMEHHBIE IPEJ-
kuii 3akoH J[.W. MenzaeneeBa, 3aKOH COXpaHEHUS CTaBJICHUSI O CTPOCHMM BEIIECTBA HA aTOMHOM,
Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUI S3bIK MOJIEKYJISIPHOM M HaJMOJIEKYJSIPHOM YpPOBHSX
XUMUH, MHPOBO33PEHUECKHE 3HAHMS, JIeKaALIUe (BY)
B OCHOBE NIOHMMaHHUsl NPUUYUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMEHHBIE IPEJCTaB-
JIEHUs] O CTPOCHHHU BEIIECTBA HAa aTOMHOM, MoJe-
KYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3 MPEJCTABICHUS O MEXaHM3MaX XHMHUYECKHUX peak- bY, VY MIT 1.2.2 CdopMUpOBaHHOCTH YMEHU MMPUMEHSTH 3HAHHS
UUN, TEPMOJIUHAMUYECKUX U KUHETHUECKUX 3aKOHO- O COCTaBE€ M CBOWCTBAxX BEIIECTB JUISl 3KCIEPHU-
MEPHOCTSIX UX NMPOTEKAHHs, O XUMHYECKOM PaBHO- MEHTAJIbHOM TNPOBEPKU THUIOTE3 OTHOCHUTEIBHO
BECHUH, IUCIIEPCHBIX CUCTEMAX 3aKOHOMEPHOCTEN NMPOTEKAaHUsI XUMUYECKUX pe-

aKIUi M MPOTHO3UPOBAHUS BO3MOXKHOCTEM HX
ocymectBieHus (YV)

1.4 (baKTOJIOTHYECKHE CBENICHUS O CBOWCTBAaX, COCTaBe, bY MII 1.2.3 Brmanenme cumcremMod XMMHUYECKHX 3HAHUH,
NOJYYeHUH U 0€30IaCHOM HCIOJIb30BAHUU BaXKHEH- BKIIIOUAKONIeH:  (QyHIaMEHTaNbHBIE  TIOHATHSA,
IIMX HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB 3aKOHBl M TEOPUHM XHMHH; COBPEMEHHBIE NPEJ-
B OBITY U MIPAKTUYECKOHN JEITETHHOCTH YeTIOBEKA CTaBJICHHUSA O CTPOEHHM BEIIECTBA HA ATOMHOM,

MOJIEKYJISIPHOM M HaJMOJEKYJISIPHOM YPOBHAX
(BY)
1.5 00X HAYYHBIX MPUHIHMAX XUMUYECKOTO IMPOU3- vy MII 1.2.6 ChopMUpOBaHHOCTH TIPEACTABICHUS O OOIINX

BOJICTBA (Ha TpHMeEpEe MPOHM3BOJCTBA CEPHOM KHC-
JIOTHI, aMMHUaKa, METaHOJIa, epepaboTKu HEDTH)

HAayYUYHBIX IMMPUHIOUIIAX XUMHUYCCKOI'0 IMPOU3BOI-
ctBa (YY)
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2 Chopmuposannocmov ymeHuii 6b1a614mo

2.1 XapaKTEpHBIE MPU3HAKU U B3aUMOCBS3b M3YyUYEHHBIX bY MIIT 1.2.3 Bnagenue cucTeMOM XMMHYECKHMX 3HAHUMU,
NOHATHH, TIPUMEHATH COOTBETCTBYIOILIME IOHATHSA BKJIIOYAIOIIEH:  (yHIaMEHTalbHblE IOHSATHSA,
IIPY ONMCAHWM CTPOEHHUS U CBOMCTB HEOpPraHUYec- 3aKOHBI M TEOpPUHM XHMHM; COBPEMEHHbIE
KHX M OPTaHUYECKHUX BEUIECTB U UX NPEBPALLECHUN IIPEICTABICHNUS O CTPOCHUU BEIECTBA HA aTOM-

HOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM ypOB-
Hix (bY)

2.2 B3aMMOCBSI3b XHMHUYECKHUX 3HAHUM C IIOHATHSMU bY MII1.2.3 Brnanenue cucteMo XUMHUYECKMX 3HAHUM, BKIIIO-
U NIPE/ICTABICHUSAMH APYTUX NpPeAMETOB Ui Oosiee qaolel: (yHIAMEHTalbHbIe IOHATHS, 3aKOHBI
OCO3HAaHHOTO NMOHUMAaHHA U OOBSACHEHHS CYIIHOCTH U TEOpUU XUMHH; COBPEMEHHBIE IPEICTABICHUS
MaTEpHUAIbHOIO €JUHCTBA MUpa O CTPOCHHH BEILECTBA HA ATOMHOM, MOJEKYJISAp-

HOM U HaaMOJEKyJsipHOM ypoBHsX (BY)

3 Cdhopmuposannocms ymenusa ucnonb3oeams

3.1 HAaUMEHOBAHMS XMMHYECKUX COCIMHECHUM MEXIy- BY, VY MII 1.2.3 YMeHHe UCIOJb30BaTh XUMUYECKYI0 HOMEHKIIA-
HapOJAHOTO COK03a TEOPETUYECKON M MPUKIIAIHOU Typy IUPAC u TpuBHanbHble Ha3BaHUS OTIEJIb-
XMMHUM U TPUBHAJIbHBIE Ha3BaHUs BEIIECTB, OTHO- HBIX BEIIECTB; COCTaBIATH (POPMYJIbI HEOpraHH-
CAIMXCA K M3YYECHHBIM KJIACCaM OPraHUYEeCKUX YECKUX W OPraHUYECKMX BEILECTB, YpPaBHEHUS
Y HEOPTaHUYECKUX COETMHEHUN XMMUYECKHX PEAKIUH, OOBSICHATH HX CMBICH;

3.2 XMMHUUYECKYI0 CUMBOJIMKY Ul COCTaBJIEHHs (HOpMyIl bY,VVY MII 1.2.3 MOATBEPXKIATh  XapaKTEpHBIE  XMMHYECKHE
HEOPraHUYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYK- CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMM DKC-
TYpHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX M CKeJeT- NEPUMEHTAMH M 3alUCSIMH XMMHYECKHX YpaB-
HBIX) (HOPMYJT OPraHHMYECKUX BEIIESCTB HeHull (BY)

4 Cdhopmuposannocms ymenusa knaccuuyuposamso

4.1 HEOPraHUYECKUE BEUIECTBA, CAMOCTOSTEIBHO BBI- bY,VVy MII 1.1.1 ChopMHUPOBAaHHOCTh YMEHHH CaMOCTOSTEIHHO
OupaTh OCHOBAHUS M KPUTEPUU AJIs KJIAacCU(PHKALN BbIOMPATh OCHOBaHMA W KPUTEPUM I Kjac-
U3Y4aeMbIX XMMUYECKHX 00bEKTOB CUpUKAIUKA HM3YYaeMbIX XUMHUYECKHUX OOBEKTOB

4.2 OpraHUYECKHE BEIIECTBA, CAMOCTOSTEIILHO BHIOUPATH BY,VVY MII1.1.1 YY)

OCHOBaHUSI U KPUTEPUH VI KIACCUPUKAIMU H3Y-
YaeMbIX XUMUYECKHX 00bEKTOB
4.3 M0 Pa3TUYHBIM TPU3HAKaM (YUCIy M COCTaBy pearu- bY, VY MIT 1.1.1

PYIOIIUX BEHIECTB, TEIUIOBOMY 3(DdexTy peaximm,
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U3MEHEHUIO CTENICHE OKHUCIICHUS 2JIEMEHTOB, 00paTu-
MOCTHU PEaKLIH, yYacTHIO KaTalu3aropa)

5 Cdopmuposannocms ymenus xapaxmepu3osams bY MIT1.2.2 Bnamenue cucremol XMMHUYECKUX 3HAHWM,
AJIEKTPOHHOE CTPOECHHE aTOMOB (B OCHOBHOM U BO3- BKJIIOYarOIel: QyHIaMeHTaIbHbIC MOHATHUS, 3a-
OyK/IEHHOM COCTOSIHUM) W HOHOB XHMHYECKHX KOHbl M TEOpPUHM XUMHH; COBPEMEHHBIE IpEN-
anemeHToB 1—4 nepuonos Ilepuoanyeckoil cucteMbl CTaBJICHHUSA O CTPOCHHUM BEIECTBA HA ATOMHOM,
JI.V1. MenneneeBa U UX BaJEHTHbIE BO3MOXKHOCTH, MOJIEKYJISIPHOM M HaJMOJIEKYJSIPHOM YpPOBHSX
UCTIONB3Ysl TIOHSTHS S-, p-, d-3JEKTPOHHBIE OpOH- (BY)

TaJIi, YHEPreTUYECKUE YPOBHU

6 Chopmuposannocmo ymenua 00vAcCHAMD 3aKOHO- bY MII1.2.4 Brnanenue cucreMod XMMHMYECKUX  3HAHUU,
MEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIe- BKJIIOYaOIell:  (yHIaMEeHTalbHble IOHSATHSA,
MEHTOB M 00pa3yeMblX HMMU COEIMHEHMH 110 3aKOHBl U TEOPUU XMMHH; COBPEMEHHBIE IPEJ-
NEPUOAAM U TpyNIaM CTaBJICHHUSA O CTPOEHHUM BEIIECTBA HA ATOMHOM,

MOJIEKYJISIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSX
(bY)

7 Cdhopmuposannocms ymenus cocmaeiams ypaBHEHUS] XUMUYECKUX PEAKIIUN U PACKPBIBATH UX CYIIHOCTh

7.1 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUN  I10- bY MII 1.2.2; | CpopMHUpPOBaHHOCTh YMEHHI HCIOJIb30BaTh CH-
CPEICTBOM COCTaBJIGHUS DJIEKTPOHHOTO OajaHca 1.2.3 CTEMHBbIE XMMHYECKHE 3HAHUS I OOBSICHEHUS
ATUX pPEaKLUH U IPOrHO3UPOBAHMSI SIBJIEHUHN, UMEIOIIHNX €CTECT-

BeHHOHay4HY10 npupoay (YY)

7.2 YPaBHEHUsl DPEAKLHUKM pa3IU4YHBIX THUIIOB; IIOJIHBIE bY MII 1.2.2; | ChopMupOBaHHOCTh YMEHUI MPUMEHATH 3HAHUS
Y COKpAILIEHHBIE YPABHEHUS PEAKIIUM HOHHOTO 0OMe- 1.2.3 O COCTaBE€ M CBOWMCTBax BEIIECTB JJIs JKCIIEPHU-
Ha, YYUTbIBasA yCJIOBHSA, ITPU KOTOPBIX 3TU PCAKIIUN UIYT MeHTaJIBHOﬁ HpOBepKI/I THUITIOTE3 OTHOCUTCJIBHO
[0 KOHIA 3aKOHOMEPHOCTEN MPOTEKaHUS XUMHUYECKUX pe-

7.3 peaKIuii TUIPOIN3a, PEaKIMi KOMIUIEKCOOOpa3oBa- Vv MII 1.2.2; aKIMil ¥ IIPOrHO3UPOBAHUS BO3MOKHOCTEH HX
HUsA (Ha TpUMEpe THUAPOKCOKOMIUIEKCOB IIMHKA 1.2.3 ocymectBienus (YY)

1 QJTFOMUHUS)

8 Chopmuposannocmo ymenus noomeepicoanms

8.1 Ha KOHKPETHBIX NPUMEpax XapakTep 3aBUCUMOCTH vy MII 1.2.3; | ChopMUpOBaHHOCTb  YMEHMI: IIPUMEHSATH
PEaKIIMOHHONW CIMOCOOHOCTH OPraHUYECKUX COCIH- 1.24 3HAHUS O COCTaB€ M CBOWCTBAaxX BELIECTB IS

HEHUM OT KpaTHOCTH W THUIIA KOBAJIGCHTHOMN CBS3H

BKCHepHMeHTaHBHOﬁ IMPOBCPKHU THUIIOTE3
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(0- 1 M-CcBSI3M), B3aUMHOI'O BJIUSHUSL aTOMOB M TPYIII OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH MpOTEKaHUs
aTOMOB B MOJIEKYJIaxX, a TAK)Ke OT OCOOEHHOCTEN pe- XMMHMYECKHX pPEaKkUuid U  [POrHO3MPOBAHUS
anu3aliy  pa3IMYHbIX MEXAaHU3MOB IPOTEKaHUs BO3MOXHOCTEHN uX ocymiectsieHus (YVY);
peakuui COCTaBJIATh (OPMYJIBI HEOPraHWYECKUX U Opra-
8.2 XapaKTepHbIe XUMHUYECKHME CBOMCTBA BEUIECTB CO- bY, VY MII 1.2.3; | HUYECKUX BEUIECTB, YPAaBHECHUS XUMHUYECKUX
OTBETCTBYIOIUMH OKCIIEPUMEHTAMH M 3alUCAMHU 1.2.4 peakiuii, oObSICHATh UX CMBICH; MOATBEPKIATh
YPaBHEHUN XUMHUYECKUX PEAKIUN XapaKTepHbIE XHMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH DKCIIEPUMEHTAMHU U 3aIUCS-
MU XUMHYecKuX ypaBHeHUi (BY)
9 Cdopmuposannocms ymenus xapaxmepuzosams bY, VY MIT 1.2.3; | ChopMUpOBaHHOCTh YMEHUN MPUMEHSITH 3HAHUS
COCTaB M Ba)KHEWIIWE CBOMCTBA BEIECTB, MPHUHAJ- 1.2.4 O COCTaBe M CBOMCTBax BELIECTB JUIS DKCIIEpHU-
JeKaUX K ONpeNel€HHbIM KjaccaM M Ipylnmnam MEHTAJIbHOM IPOBEPKH THUIIOTE3 OTHOCUTEIBHO
COEIMHEHUI (MpOCThlEe BELIECTBA, OKCHUJbI, THUA- 3aKOHOMEPHOCTEN MPOTEKaHUsI XUMUYECKUX pe-
POKCHBI, COJNH; YTIEBOAOPOABI, MPOCThIE IPUPHI, aKUM{A M TNPOTHO3UPOBAHUS BO3MOXKHOCTEH HX
CIIUPTHI, PEHOJIBI, ATbJACTU/IbI, KETOHBI, KAPOOHOBBIE ocymectsieHus (YY)
KUCJIOTBI, CIIOKHBIE 3(UPBI, KUPBI, YIJIEBOJBI,
aMUHBl, aMUHOKHCJIOTHI, OEJIKH)
10 Copmuposannocmes ymenus npoeooums pacuémsl 10 XUMUIECKUM (popMyliaM U ypaBHEHHSIM XUMHUECKUX PEAKIMH C HCIIOIb30Ba-
HUEM (PU3MYECKUX BEJIMYUH
10.1 Macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOIYKTA vy MIT 1.2.5; | ChopMuUpOBaHHOCTh YMEHUU MPOBOJIUTH pacué-
peakuuy, eclad OJHO M3 MCXOIHBIX BEIIECTB IAaHO 322 Thl 10 XMMHUYECKMM (OpPMYyJIaM M YPaBHEHUSIM
B BUJIE pPacTBOpa C ONPEACIEHHON MACCOBOU J0JIEH XMMHUYECKHX peakiuil ¢ UCTIONb30BaHUEM (hU3U-
pPacTBOPEHHOIO BEIIECTBA MM JAaHO B M30BITKE YECKUX BEJIMYUH, XAPAaKTEPU3YIOIIMX BEIECTBA
(MMeeT nmpumMecH) C KOJINYECTBEHHOM CTOPOHBI: MaccChl, 00BEMa
10.2 MacCoOBOM WM OOBEMHOM JTOJH, BBIXOJA MPOJYKTA Vv MIT 1.2.5 (H.y.) Ta30B, KOJMYECTBA BeIIECTBA (B MOJISX)
peakiu (bY)
10.3 TerI0BOT0 ¢ (heKTa peakiui bY,VVY MII 1.2.5
10.4 00BEMHEIX OTHOIICHUI Ia30B bY, VY MIT1.2.5
10.5 110 HaXOKJCHUIO XMMUYECKON ()OpPMYIIbI BELLIECTBA Yy MIT 1.2.5
11 Bnaoenue cucmemoii 3nanuii 0 METO1aX HAy4YHOTO bY, VY MII 1.2.3; | ChopMHpPOBaHHOCT TPEACTABICHUN O MaTepH-
NO3HAHWS  SBJICHUM  TNIPUPOABI,  HCIOJIb3YEMBIX 1.2.7 QIBHOM E€IMHCTBE MHpA, 3aKOHOMEPHOCTSAX
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B €CTECTBEHHBIX HayKax U yMeHUe nPpUMeHAms Imu U TIO3HABA€MOCTH SIBJICHUN IPUPOJIBI; O MECTE U
3HAQHUA TIpU DKCIEPUMEHTAJIbHOM HCCIIEI0BAaHUU 3HAYEHUHU XMMHH B CUCTEME €CTECTBEHHBIX HAyK
BEILIECTB U ISl OOBSICHEHUS! XUMUYECKHUX SIBJICHUH, neé poird B 00ECIEUEHWH YCTOMYMBOTO pas-
UMEIOUIMX MECTO B IPHUPOJE, NPAKTHUUECKON Aes- BUTHUSl UEJIOBEYECTBA, B pEIIEHUH MpodiieM
TEJIbHOCTH Y€JIOBEKA U B IIOBCEITHEBHOW KU3HU JKOJIOTUYECKOW, JHEPreTUYeCKOM W IHILEBON
0€30IaCHOCTH, B Pa3BUTHM MEIMLMHBI, CO3/a-
HUM HOBBIX MAaTE€pUaOB, HOBBIX HCTOYHHKOB
SHEpPIruu, B 00ECNEYEHUH PALMOHAIBHOIO IMpH-
pOZIONOIB30BaHuUs, B (DOPMUPOBAHUM MHUPOBO3-
3peHHs U O0IIel KyJbTypbl YelloBeKa, a TaKKe
9KOJIOTMYECKH  OOOCHOBAaHHOI'O  OTHOLICHHS
K CBOEMY 370pOBBIO U npupoiHo# cpexe (YY)
12 Copmuposannocms ymenusa npumenams/ucnop- bY, VYV MII 1.2.7; | Ucnonp30BaTh TOJMYyYEHHBIC 3HAHHS IS TIPH-
306amb 3HaHUA O COCTAaBE U CBOMCTBAX BELIECTB I 3.1.2;3.2.2 | gaTHs rpaMOTHBIX pPELICHUM NPOOJIEM B CHTYya-

9KCHEPUMEHTAIBHON TPOBEPKU TUIOTE3 OTHOCH-
TEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKHX
peakuuii U TPOTHO3UPOBAHMSI BO3MOXKHOCTEH HX
OCYILIECTBJICHUS; CUCTEMHBIE XUMHMUYECKHE 3HAHMS
JUIs OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUM, UMe-
IOIIUX  €CTECTBEHHOHAyYHYI0  OpPUPONYy;  JUIS
OPUHATUS  TPAaMOTHBIX  pelIeHMH MpobieM B
CUTYaLUSIX, CBA3aHHBIX C XUMHEN

LHUAX, CBsI3aHHBIX ¢ xumuel (YVY);
c(OpMHPOBAHHOCTD MPECTABICHUIA:

0 MaTepUaIbHOM €IMHCTBE MUpa,
3aKOHOMEPHOCTSIX W TI03HaBa€MOCTH SIBJICHUM
MIPUPOJIBL; O MECTEe M 3HAYCHUU XMMHU B CHCTEME
€CTeCTBEHHBIX HAayK M e POl B 0OECICYCHUHU
YCTOMUMBOTO  pa3BUTHSl  4YEIOBEYECTBA, B
pereHun pobiem IKOJIOTUIECKOH,
SHEPreTUYEeCKOW M TMHUIIEBOM OE30MacHOCTH, B
pa3BUTHM  MEIUIMHBI,  CO3JAaHMH  HOBBIX
MaTepUaliOB, HOBBIX HCTOYHHUKOB OSHEPIHH,
B 00€CMEYEHUH PaIMOHAIILHOTO TPHPOJIOTIONb-
30BaHMsl, B POPMUPOBAHUN MUPOBO33PEHUS U 00-
e KyJBTYPHI YEIIOBEKA, a TAKXKE IKOJIOTHUECKU
00OCHOBAaHHOTO OTHOULIEHHS K CBOEMY 3/I0POBbBIO
u npupoaHoii cpene (YY)
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Konx npoBe-
psieMoro
Tpedo-
BaHus

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM
pe3yJibTaTaM OCBOEHHS] OCHOBHOII 00pa3oBaTeJib-
HOM MPOrpaMMbI cpeHero oouero odpazoBaHus

HA 0cHOBe M3MeHEéHHOoro B 2022 r. PI'OC

Yposenn
NnpeAMeTHbIX
TPeOOBAHMNIH

ProcC

Mera-
npeaMeTHbIH
pe3yabTat

O000ménnbIe POPMYJTHMPOBKH TPEOOBAHUH
K npeaMeTHbIM pesyabTaTtam u3 ®I'OC 2012 r.

13

Copmuposannocms ymenus nianupoeams u npo-
600umpb XUMHYECKUW OHKCIEPUMEHT (TIOTydYeHHUe
U U3Y4YCHHUE CBOICTB HEOPraHMYECKHX U OpraHHyec-
KAX BEIIECTB, KAUYeCTBEHHbIC PEaKIMU YTJIEBOJO-
POJIOB PA3IMYHBIX KIACCOB M KHUCIOPOACOACPIKAIIIX
OpPraHUYeCKHUX BEIIECTB, PEIICHUE YKCICPUMEHTAIh-
HBIX 33Jla4 10 PACMO3HABAHUIO HEOPTraHMUYECKUX
Y OPTaHUYECKUX BEIIECTB) C COOJIIOJICHUEM IPaBUI
Oe3omacHoro oOpaleHus ¢ BelecTBaMu U Jabo-
paTopHeIM 00OpyIOBaHUEM; (POPMYIHPOBATH IIETH
UCCIIC/IOBAHMS;, TPEJCTABISATh B PA3IUIHON (opme
pe3yJbTaThl KCIIEPUMEHTA, aHAM3UPOBATH M OIlC-
HUBATh UX JOCTOBEPHOCTD

bY,VVY

MII3.1.2

ChopMHpPOBaHHOCTE ~ HAaBBIKOB  OpTaHH3alUHU
Y BBITIOJIHEHHSI XUMUYECKOTO SKCIIEPUMEHTA B CO-
OTBETCTBUHM C MPABUIAMHU TEXHHKH O€30MaCHOCTH
npyu  OOpalleHMH ¢ XUMHUYECKHM BEIIECTBAMHU
1 1a0opaTopHBIM 000PYIOBAHUEM; YMEHUE TIPE/I-
CTaBJIATh PE3YJIBTAThl XHUMHUYECKOTO AKCIIEPHU-
MeHTa B OpMe BBIBOJIOB, 0OOCHOBAHHBIX JIOKa3a-
TENBCTB, TpaMUECKUX CPEACTB pa3HOro poja
Y Ha MX OCHOBE BBISBIISITH SMITUPHYCCKUE 3aKOHO-
mepHoctu (bY);

c(OPMHPOBAHHOCT: HABBIKOB CAMOCTOSITEIHHO-
ro IUTAHUPOBAHUS M TPOBEACHUS XHUMUYECKOTO
IKCTIEPUMEHTA C COOJIIOICHUEM TPaBHII Oe301ac-
HOTO OOpalieHusl ¢ BEeIeCTBaMU M JabopaTop-
HBIM O0OPYJOBaHUEM; YMEHUN (OPMYIHPOBATH
1[eTh UCCIICIOBAHMSI, TIPECTABISTh B PA3TUIHON
dbopMe pe3ynbTaThl OSKCICPUMEHTA, aHAJIN3U-
pOBaTh U OIICHUBATH UX TOCTOBEPHOCTH (YY)

14

Cdopmupoeannocme  ymenua  ocyuiecmenamep
[[ENICHANPABICHHBIA TMOWCK XHUMHUYECKOH UH)Op-
Malli B Pa3MUYHBIX UCTOYHUKAX (HaydHas U y4el-
HO-HayYHas JUTEPaTypa, CPEICTBA MaCCOBOM UHPOP-
Maluu, ceTh WHTepHEeT U JApyrue), KPUTHYECKH
aQHATM3UPOBATh XUMHUYCCKYIO0 HH(OpMAIUIO, Tepe-
pabatpiBaTh €€ W HCIOJNB30BaTh B COOTBETCTBHUU
C TMIOCTABIICHHON y4eOHOM 3a1aueii

bY,VVy

MII 1.3.1;
1.3.3

CdopMupoBaHHOCTh YMEHHI HCIIONH30BATh I10-
Jy4YCHHBIC 3HAHUS IS TIPUHATHS TPaMOTHBIX
pelieHuii mpoOJeM B CHUTYyalUsX, CBS3aHHBIX
¢ xumuent (YVY);

c(OPMHUPOBAHHOCTh YMEHHS BBIPAOATHIBATH COO-
CTBEHHYIO TIO3WIMIO MO OTHOIICHHIO K XHMH-
YecKOW HMHQOpMAIMK, IMOJTyYaeMOld W3 pa3HBIX
uctounnkoB (CMU, Untepner u np.) (bY)

15

Cdopmuposeannocme ymenusa npozHO3UPOGANb,
ananuzupoeams u oyeHueamv WHHOPMALUIO C
MO3ULUI JKOJIOTTYSCKOM 0e30macHOCTH
MOCHEACTBUSI  OBITOBOM W MPOM3BOJCTBEHHOM

bY

MIT 1.3.1

CdhopMupoBaHHOCTH: HABBHIKOB CaMOCTOSITEIHHO-
Tro l'IJ'IaHI/IpOBaHI/ISI n HpOBeI[eHI/Iﬂ XHUMHUYCCKOT O
IKCIEPUMEHTa ¢  COONIOJCHWEM  IPABHII
Oe3omacHOro  OoOpamieHuss C  BEUIECTBAMHU
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Konx npoBe-
psieMoro
Tpedo-
BaHus

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM
pe3yJibTaTaM OCBOEHHS] OCHOBHOII 00pa3oBaTeJib-
HOM MPOrpaMMbI cpeHero oouero odpazoBaHus

HA 0cHOBe M3MeHEéHHOoro B 2022 r. PI'OC

Yposenn
NnpeAMeTHbIX
TPeOOBAHMNIH

ProcC

Mera-
npeaMeTHbIH
pe3yabTat

O000ménnbIe POPMYJTHMPOBKH TPEOOBAHUH
K npeaMeTHbIM pesyabTaTtam u3 ®I'OC 2012 r.

NESITETTHHOCTH YeJI0BEKa, CBSI3aHHOM C TIepepadoTKOi
BEIIEeCTB; CHOPMHUPOBAHHOCTh YMEHHUN OCO3HABaTh
OMACHOCTh BO3ICHCTBUS Ha JKMBBIE OpPraHU3MBbI
ONpEAENEHHBIX  BEUIECTB,  I[OHUMAas  CMBICH
[OKa3aTesist IIPEAEIbHOU JIOITy CTUMOU
KOHIIEHTPALlMU, U MOSICHATh Ha NpHUMEpax CHOCOOBI
YMEHBUIEHU W MPEJOTBpAIEHUs] HX BPEIHOrO
BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa

U J1abopaTOpHBIM  OOOpPYIOBAaHUEM; YMEHUMU
hopmynrpoBaTh LIEJTb HCCIIENOBaHMS,
MPEICTABISATh B PA3MUYHON (hopMe pe3ylbTaThl
AKCIEPUMEHTa, aHAU3UPOBATh M OLEHUBATH WX
noctoBepHOcTh (YVY);

MIPOTHO3UPOBATh, AHAIM3UPOBATH M OIEHUBATH
C ITO3MIIMK  SKOJIOTMYECKOM Oe30MacHOCTH IIO0-
CJIEJICTBUSI OBITOBOM M TPOU3BOJICTBEHHOW Jesi-
TEJIILHOCTH YelIOBEeKa, CBS3aHHOM ¢ mepepaboTkoi
BemecTB (YY)
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Pa3znea 2. [lepeyeHb 3J1eMeHTOB CO/IepP:KaHUS, POBEPsieMbIX HA €IMHOM IoCyJAapcTBeHHOM 3Kk3aMeHe no XUMHUHN

B tabnune 3 mpuBenéH cocTtaBieHHBIM Ha OCHOBE (eaepalibHON 00pa30BaTEIbHON MPOrpaMMbl CPEIHETO OOIIEro oOpa3oBaHMs MO XUMHUHU
NEPCUCHL MMPOBCPACMBIX 3JICMCHTOB COACPIKAHUS.

Tabnuya 3
Kon IIpoBepsieMblii JJIEMEHT COEePKAHUS YpoBeHb Hanuumne 1anHoro
NpPOrpaMMbl | JIeMEHTA COIePKAHUS
B koaudukarope EI'D
NPONLIBIX JeT
1 TeopeTnyeckue 0CHOBbI XUMHUU
1.1 Crpoenue BemectBa. CoBpeMeHHas MOJIENb CTPOEHUsI aroMa. PacnpeneneHue 371€KTpOHOB bY,VVy +
M0 DHEPreTHYecKuM ypoBHsIM. Kiaccmpukanust XMMHYECKHX 31eMeHTOB. OCOOESHHOCTH
CTPOCHHUS PHEPrEeTHYECKUX YpPOBHEU aToMOB (s-, p-, d-dmeMeHToB). OCHOBHOE U BO30YXK-
JNEHHOE COCTOSIHUS aTOMOB. DIIEKTPOHHAs KOH(MUTYpalus aToMa. BaleHTHBIE 3IeKTPOHBI
1.2 [lepronuueckasa cucrema xumuueckux 3iemMeHToB .M. MenneneeBa. Ou3nueckuid CMbICIT BY +
[Tepuonuueckoro 3akona J[.M. MengneneeBa. IlpuunHbl M 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB 3JIEMEHTOB M MX COEJAMHEHHI MO MepUoJaM U IpyliaM. 3aKOHOMEPHOCTU B U3Me-
HEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOJHBIX COCAUHEHUM, BBICIIUX OKCHIOB U THU[-
POKCHJIOB
1.3 BaneHnTHOCTB. DneKTpooTpuIaTeabHOCTh. CTENEHb OKUCIICHUS bY +
1.4 Bunel xumudeckod cBsi3W (KOBAJIGHTHAs, WOHHAs, METAJIMYECKas, BOJOPOJHAs) U bY +
MexaHu3Mbl €€ oOpasoBaHms. MeEXMOJCKYJISIpHbIC  B3auMMOJCHCTBUSA.  BemiecTBa
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpPOEHMs. THIMbl KpPUCTAUIMUECKUX PEHIETOK.
3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKOMN PEIIETKH
1.5 Xumnyeckas peaknus. Kiaccupukanys XuMHUECKUX peaKIiil B HEOPraHU4YEeCKON U OpraHu- bY +
YECKOM XMMHUU. 3aKOH COXPaHEHHMsI MacChl BEILIECTB
1.6 CKopocThb peakiuu, € 3aBUCUMOCTh OT pa3IM4YHbIX (JaKTOpPOB BY +
1.7 TemnoBbie 23 PEeKTh XUMUUECKUX peakiuii. TepMOXUMHYECKUE YPaBHEHHUSI. yy +
1.8 OOpatumble peaknuud. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUSIONIUE HA COCTOSHUE bY +
xumuyeckoro pasHosecus. [Ipunnun Jle [larense
1.9 OnekrponuTrueckas aucconnanus. CuiabHbIe U caadbie IeKTpoauThl. Cpemna BOIHBIX pac- BY, VY +
TBOPOB BEUIECTB: KHUCHasl, HEUTpanpHasd, menoyHas. Crenens auccounanuu. Peakuuu noH-
HOro oOMeHa
1.10 I'uaponms coneii. MonHoe nmpoussenenne Bobl. Bomoponuerit nokasarens (pH) pactBopa bY, VY +
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Kon IIpoBepsieMblii 31€eMEHT COACPKAHUSA Yposennb Hanu4yune nannoro
NPOrpamMMbl | 3JIeMEHTAa CO/AePKAHUS
B koaupukarope EI'D
NPOLLIBIX JIeT

1.11 CriocoObI BeIpaKEHUST KOHIICHTPAIIUA PACTBOPOB: MacCoOBas JI0JIsl paCTBOPEHHOTO BEIIIECTBA, bY, VY +
MOJIsIpHast KOHIeHTpauus. HachllieHHble M HEHACHIEHHbIE PacTBOPbHI, PaCTBOPUMOCTb.
Kpucramioruaparst

1.12 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiinu. [loBeieHre BelecTB B Cpeiax ¢ pa3HbIM 3Ha- BY, VY +
yenreMm pH. MeTtoabl 251eKTpoHHOTO HanaHca

1.13 DJIEKTPOJIN3 PACTBOPOB M PACILIABOB COJICH Yy +

2 OCHOBBI HEOPraHUYECKO XUMHH

2.1 Knaccudukanus Heopraunyeckux coeanHeHuil. HoMmenkinarypa HeopraHM4ecKix BEIIeCTB bY,VVy +

2.2 XUMHUYECKUE CBOMCTBAa BAXKHEUIINX METAUIOB (HATPUH, Kadul, Kaablid, MarHuM, alqroMu- BY, VYV +
HUH, IMHK, XPOM, JKeJIe30, MeJlb) U uX coeanHenuil. O0uie cnocoObl MONTYYeHHUs METAIIOB

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

24 I'eHeTnyecKkas CBsI3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIIUX K Pa3IUYHbIM KJ1accam bY,VVy +

2.5 Nnentudukanus HeopraHmueckux coeauHeHud. KauecTBeHHBIE peaklud Ha Heopra- BY, VY +
HUYECKHE BEIIECTBA U MOHBI

3 OCHOBBI OPraHM4YecKOl XMMHUH

3.1 OCHOBHBIE TIOJIOKEHHSI TEOPUM XHUMHYECKOTO CTPOCHHS OPraHMYECKUX COECHUHEHMI bY, VY +
A.M. BytnepoBa. YriepoaHslii CKeJIET OpraHU4ecKod MOJEKyJbl. KpaTHOCTh XMMHYECKON
CBS3M. G- M T-CBS3W. Sp-, Sp°-, Sp-THOPHIAM3ALMHE OpOWTATeil aTOMOB YIIepoja.
3aBUCUMOCTh CBOWCTB BEIIECTB OT XWMHYECKOTO CTpPOEHUs MOJEKyJd. ['omosoru.
['omonornueckuii psa. MizoMepust u n30Mepsl.

3.2 ITonsaTue o pyHkunoHaIbHOH rpynne. OpueHTannoHHbIe 3P HEKTh 3aMECTUTENEH. bY,VVy +

33 [IpencraBnenne o KiaccupUKaMy OpraHMYecKuX BemiecTB. HoMeHkmaTtypa opraHmueckux BY, VYV +
COeIMHEHMNH (cucTeMaTuyeckasi) U TPUBUAIbHBbIC Ha3BaHUS BaXKHEHIIMX INpeACTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB.

34 CBoOogHOpaIUKAIBHBIN U MOHHBIM MEXaHU3MBbI peakiuu. [loHsTre o Hykieohuae u dJIek- vy +

tpodune. [IpaBuno MapkoBHukoBa. [Ipasuio 3aiinera
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Kon IIpoBepsieMblii 31€eMEHT COACPKAHUSA Yposennb Hanu4yune nannoro
NPOrpamMMbl | 3JIeMEHTAa CO/AePKAHUS
B koaupukarope EI'D
NPOLLIBIX JIeT
3.5 Ankanpl. XMMHUYECKHE CBOMCTBA AJKAHOB: TaJIOT€HUPOBAHMUE, IETMAPUPOBAHUE, TEPMHU- vy +
YECKOE pa3lloKEHHE, KPEKUHI, u3oMepuzauus, ropeHue. llomydyenue ankanoB. [{ukio-
ankaHbl. Crenu@uka CBOMCTB LMKIOAJIKAHOB C MaJbIM pa3MepoM Lukia. Peakuuu mpu-
COEIMHEHMS M PaJIMKAIIBHOTO 3aMEIICHUs
3.6 AnkeHpl. XWMHYECKHE CBOWCTBA: PEAKIMU TPUCOCIUHCHHS (TaJOTeHUpPOBAHWE, THAPHU- bY, VY +
poBaHHe, TUAPOTAJOTCHUPOBAHUE, TUAPATALUS), TOPEHUS, OKUCICHHUS U TMOJUMEPHU3AIIH.
[IpomblIeHHBIE U J1A0OpaTOPHBIE CIOCOOBI OJYUYEHUS AJIKEHOB
3.7 Ankanuenbl. XHWMHYECKHE CBOMCTBAa aJIKaJMEHOB: pPEAKUUU TPUCOEAUHEHUsT (THApHU- BY,VV +
pOoBaHMe, raJIOTeHUPOBAaHKE), TOpeHus U nonuMepusauuu. [lodyyeHune ankaaueHoB
3.8 AnkuHbpl. XMMUYECKUE CBOWCTBA: PEaKLUMU NPUCOENAMHEHUs (TaJOoreHUpOBAaHUE, TUAPUPO- bY, VYV +
BaHUe, TUApaTaus, THAPOraJoreHUPOBaHUe) KaK Croco0 MOy4eHUs MOJTUMEPOB U JPYTHX
MIOJIE3HBIX NMPOAYKTOB. Peakuuu 3amemnieHus. ['opeHue aneTmieHa Kak HUCTOYHUK BBICOKO-
TEMIIEpaTyPHOI'O IIJIAMEHH JUIsl CBAPKU U pe3KH MeTaJlIoB. [IpuMeHeHune anetuiena
3.9 Apenbl. XuUMHYEeCKHE CBOHCTBa OCH30Ja: peaKUWd 3IEKTPOYUIHHOTO 3aMeIIeHus, bY, VYV +
MpUcoeIMHEeHUS (TUAPUpPOBaHUE, rajoreHupoBanue). Peaknus ropenus. OcoOeHHOCTH
XMMHAYECKHX CBOHCTB Toiyousa. [lomyuenue O6enzona. OcoOEHHOCTH XMMHYECKHX CBOMCTB
ctupoina. Ilonumepusanus ctupona. CrnocoObl MOTyYeHUSI U MPUMEHEHHE apOMaTHYeCKUX
YIIEBOIOPOAOB
3.10 Cnuprtel. IlpenenbHble OAHOATOMHBIE CHUPTHL. XMMHYECKHME CBOWCTBA: B3aUMOJICUCTBUE BY, VYV +
C HaTpHEM KaK Croco0 YCTaHOBIICHUS HAIWYHS TUAPOKCOTPYIIIEI, C TaJOr€HOBOIOPOIAMH
KaK Croco0 MoJIy4eHUs pacTBOPUTENEH, BHYTPU- U MEKMOIIEKYJIsIpHas qeruaparanus. Peak-
uus ropenus. [lomydyeHue 3TaHona: peakuust OpOoKEHMs TIIIOKO3bl, TMApATAlUs STUIICHA.
OTUJICHIIMKOJIb U INNIMLEPHUH KaK MIPEACTABUTENN NMPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB
3.11 ®enois. XumMudeckue CBOMCTBa ¢eHosa (peakiuu ¢ HaTpUeM, THAPOKCHIOM HaTpus, Opo- bY, VYV +
MoMm). [Tonydenue denona
3.12 Anpnerusipl. XMMHAYECKHUE CBOWMCTBA MPEACIIbHBIX albIAETHUAOB: THAPUPOBAHUE; KAUYE€CTBEH- BY, VYV +

HbI€ PEaKIMU Ha KapOOHWIBbHYIO TPYMIy (peakuus «cepeOpsHOro 3epkaiiay, B3auMOjei-
ctBue ¢ ruapokcunoM Meau (II)). IHomydenue npenenbHbBIX aabAETUAOB: OKHCIECHUE CIUP-
TOB, TMJpaTalMs aleTUIeHa. ALIETOH KakK MpeCTaBUTENb 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. XMMHUYECKHE CBOMCTBA INpPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIOT. OCOOEHHOCTHM XMMHUYECKHX CBOMCTB MypaBbUHOW KHCHIOTHL Ilomydenue mpe-
JIeNTbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHME aJKAHOB, aJKEHOB, NMEPBUYHBIX
CIMPTOB, aJIbAETUI0B. BhICIne npenenbHble U HenpeienbHble KApOOHOBbIE KUCIOTHI

bY, VYV

+

3.14

Cnoxnbie 3¢upsl U KUPbl. CIIOCOOBI TOTYYEHUS CIOXKHBIX 3(DupoB. OOpaTUMOCTh PEaKIINN
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. ['MApOnIn3, WIM OMBLICHUE,
KHUPOB KaK CIOCOO MPOMBIIIICHHOTO MOJXYYEHHUS! COJieH BBICIIMX KapOOHOBBIX KHCIOT.
MBbUT4 KaK COJTM BBICIITUX KAPOOHOBBIX KHUCIIOT

bY,VV

3.15

XUMHUYECKUE CBOWCTBA TJIFOKO3bl: PEAKIMH C y4aCTHEM CIUPTOBBIX M albAETHIHOW IpyMIl
U MOJIOYHOKHUCIIOe OpoxeHue. IIpumeHenne mtoko3bl, €€ 3HaueHHE B XKU3HEACATEIbHOCTH
opranusma. /lucaxapuabl: caxaposa, MajabTO3a. BoccTaHaBnMBaromye 1 HEBOCCTaHABINBAIO-
e aucaxapuisl. ['uaponus nucaxapunos. [lonucaxapuael: kpaxman, riaukoreH. CtpoeHune
MaKpOMOJIEKYJl Kpaxmaia, TIJIMKOIeHa M Ie/unono3sl. Pu3nueckue CBOMCTBAa Kpaxmaia
U 1IeJUTI0I03bl.  XMMHYECKHE CBOICTBa Kpaxmaia: TUAPOIM3, KAauyeCTBEHHAs peaKIus
¢ n0J0M. XMMHUYECKHE CBOICTBA LEIUTIONO3bI: TUAPOIN3, MOIydeHUE 3(PUPOB LEIITIOIO03bI.
[ToHsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIN IIENK)

bY,VV

3.16

AMHHBI. AMHHBI KaK OPraHMYECKHUE OCHOBAHUS: PEAKIMU C BOJOW, KUCIOTAMH, PEaAKIIUs
ropeHus. AHWIMH KakK MpEeACTaBUTEIb apOMATHUYECKUX aMUHOB. XHMHYECKHE CBOMCTBA
aHWIMHA: B3aUMOJCHCTBUE C KHUCIOTaMU, OPOMHOI BoAoOH, okucieHue. [lomyuenne aMuHOB
AKUJINPOBAHUEM aMMHAKA M BOCCTAHOBJIEHHEM HUTPOIPOU3BOJHBIX YIIIEBOJOPOJOB

bY, VYV

3.17

AMUHOKHCIIOTHI U O€NKH. AMUHOKHUCIOTBI KaKk aM(OTEpHble OpraHMYECKHE COEAMHEHHUS.
OcHOBHbBIE aMUHOKHUCIIOTHI, 0Opasyroiue 0enku. XUMHUUECKHe CBOMCTBA OEIKOB: THIPOIIU3,
JIeHaTypalus, KaueCTBEHHBIC (I[BETHBIC) peaKIUy Ha OeTKU

bY,VV

3.18

CtpoeHue ©u CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJUMEPOB OT CTPOCHHS
Mouiekyd. OCHOBHbBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYJSPHBIX COCIWHEHUN: peakuuu
MOJIMMEPH3aIMH U MoJIMKoHAeHcaunu. Knaccudukaius BOJIOKOH

bY, VYV

3.19

I/IJICHTI/IQ)I/IKEU_[I/IH OpTraHUYCCKUX coeauHeHui. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha pac-
ITO3HABAHWEC OPraHNMYCCKNX BCIICCTB

bY, VY

3.20

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH OPraHNYCCKUX COCIMHECHUM

bY,VV
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Kon IIpoBepsieMblii 31eMEHT 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 ¢ €AKMMH, TOPIOYUMH U TOK- bY, VY +
CHUYHBIMU BEIIECTBAMHU, CPEJCTBAMHU ObITOBON XUMUU

4.2 Xumus 1 310poBbe. XUMUSA B MEAULMHE. XUMUSA U CEJIBCKOE X035 MCTBO. XUMUS B MPOMBIIII- BY,VV +
JIEHHOCTU. XWUMHS M DHEPreTHKA: MPUPOAHBIA M TIOMYyTHBIA HE(PTSIHOW ra3bl, UX COCTaB
u ucnosib3oBanue. CoctaB HeTH U €€ mepepadoTKa (MPUPOTHBIC HICTOYHUKHU YTIIEBOIOPOJIOB)

4.3 XUMHUA U 3KOJIOTHA. XUMHUYECKOE 3arps3HEHUE OKPYKAOUIEH CPEelbl U €ro MOCIEICTBUS. bY, VY +
Oxpana ruapocdepsl, mouBsl, atMochepsl, GIOPHI U GayHbl OT XUMUYECKOTO 3arpsI3HEHHMS.
[IpoGiema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHBIE HCTOUHHUKH SHEPTUU

4.4 OO0mue npeacTaBIeHus O MPOMBIIIJICHHBIX CIIOCO0aX MOTYYCHHs] XHMHUUECKHUX BEIIECTB (Ha BY,VV +
pUMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KHUCIOTHI). UEpHas M LBETHAs MeETaJUTyprus.
Crexio U cUJIMKaTHas MPOMBIIUIEHHOCTh. [IpombiiiieHHass oprannyeckass Xxumus. ChIpbeé
JUISI OPTaHUYECKOM MPOMBIIIJIEHHOCTH

5 Tunsl pacyéTHBIX 32124

5.1 Pacuétsl Macchl BemnecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce BY +
WM 00bEMY OJTHOTO M3 YYACTBYIONTNX B PCAKITUH BEIIISCTB

5.2 Pacuérel TemoBoro 3¢gdexra peakuuu bY +

5.3 Pacuérel 00BEMHBIX OTHOIICHMI TA30B MPU XUMHUYECKUX PEAKITUIX bY +

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

5.5 Pacu€rel MaccoBoi wiaM OOBEMHON JONHM BBIXOJA MPOIAYKTA PEAKIHUUA OT TEOPETHUUYECKU Yy +
BO3MOKHOI'O

5.6 Pacuérpl Macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUU, €CIH OJHO W3 Be- Yy +
IIECTB JIaHO B BUJIE PACTBOPA C ONPECIEHHON MAaCCOBOM JI0JIEM pacTBOPEHHOTO BEIIECTBA

5.7 PacuéTel ¢ uCHONb30BaHWEM TMOHATHH «MaccoBas IOJIS», «MOJISIpHAs KOHLIEHTpaUus, BY,VV +
«pacTBOPUMOCTHY

5.8 Haxoxaerne MoIeKyIsspHOi (OpMyITbl OpraHUYEeCKOTO BEIIECTBA 0 €Tr0 TUIOTHOCTH U Mac- yVy +

COBBIM JOJISIM 3JICMCHTOB, BXOAAIIUX B €I'0 COCTAB, WJIH 110 MPOAYKTAM CrOpaHUusd

© 2024 denepanbHas ciyk0a Mo Haa30py B chepe 0Opa3oBaHMsI U HAYKH




Komuduxarop EI'D 2024 r. XUMMS, 11 knace.  19/21

Pa3znen 3. OTpakeHne B coepKAHUU KOHTPOJbHBIX H3MEPUTEIbHBIX
MaTepuaJI0B JUYHOCTHBIX Pe3y/IbTATOB OCBOCHUSA OCHOBHOM
00pa3oBaTeJLHON MPOrpamMMbl cpeIHero 0o11ero 00pa3oBaHus

JluyHOCTHBIE  pe3ysibTaThl  OCBOEHUS  OCHOBHOM  00pa3oBaTesbHOMN
nmporpamMmbl  oOy4aromumucs (Ha ocHoBe u3MeHEéHHoro B 2022r1. ®I'OC)
OTPaKaI0T TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS
c(OpPMHUPOBAHHOI BHYTPEHHEH IO3MIMMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHEHTAlMH, MO3UTHUBHBIX BHYTPEHHUX  YOEKAEHHH, COOTBETCTBYIOLIMX
TPAaJULMOHHBIM LEHHOCTAM POCCHUHCKOTO OOILIECTBA, PACLIMPEHHE >KU3HEHHOTO
OIIBITA W OIBITA JESATENFHOCTH B IPOIECCE pealn3aliil OCHOBHBIX HAIPaBICHHH
BOCIIUTATEIILHOMN JIESTENbHOCTH.

CopepkaHue W pe3ysbTaThl BBIMONHEHWH 3amanuid EI'D cBsa3aHbl B TOM
YHucae C JOCTIKEHHEM OOYYaIOUIMMUCS CIEAYIOIIUX JHYHOCTHBIX PE3yIbTaToOB
OCBOGHHS OCHOBHOI 00pa30oBaTebHOM IIpOrpaMMBI Ha OCHOBE H3MEHEHHOTO
B 2022 r. ®I'OC.

B wactu gusuuecxozo socnumanus:

— cpOpPMHPOBAaHHOCTH  3HOpOBOrO ¥  Oe3omacHoro obOpasa  JKW3HH,
OTBETCTBEHHOI'O OTHOLLIEHUS K CBOEMY 3/l0POBBIO;

— AaKTMBHOE HEIPUITHE BPEIHbIX NPUBBIYEK U MHBIX (GOpM NPUUMHEHUS Bpena
(U3NUECKOMY U IICUXUIECKOMY 3JOPOBBIO.

B wactu mpyoosoeo socnumanus:

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

— HHTEpec K pa3lu4HbIM cdepam MpodecCHOHABHON NesTeNbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBINA BBIOOp Oynymiei mpodeccuu W pearn3OBBIBATH
COOCTBEHHBIC )KU3HEHHBIE TITAHB;

— TOTOBHOCTb WU CIIOCOOHOCTh K OOpa30oBaHUI0 M €aMOOOpPa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU,

B gactu sxorocuueckoeo 6ocnumanust:

— c(OPMHUPOBAHHOCTh AKOJIOTHYECKONH KYJNBTYpHl, THOHHMaHUE BIUSHUSL
COLMAbHO-DKOHOMHYECKUX  TPOLECCOB HAa  COCTOSHUE  MPHUPOIHOM
1 COIMAIBbHOW CpeNbl, OCO3HAHHE TI00aJBHOTO XapaKTepa IKOJIOTHYECKUX
mpooIeM;

— aKTHUBHOE HEIPHATHE ICHCTBHIH, MPUHOCAIINX BPE] OKPYXKAIOIICH cpere;

— YMeHHME NPOTHO3UPOBATH HEOJArONPHUATHBIE SKOJOTHMYECKHE MOCIEICTBHA
MIpeIPUHUMAEMBIX JeHCTBUMA, IPeAOTBpaIaTh UX.

B wactu npunsamus yennocmu nayuno2o no3Hanus:

— chOpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAayKd U OOIIECTBEHHOW IPAaKTUKH, OCHOBAaHHOTO Ha
IUanore  KynbTyp, CHOCOOCTBYIONIETO OCO3HAaHHIO CBOETO  MeECTa
B IOJIUKYJIFTYPHOM MHPE;

— COBEpUICHCTBOBAaHME SI3BIKOBOI M YHMTATEIbCKOH KyJIBTYpbl KaK CpEICTBa
B3aUMOJICHCTBHS MEXKAY JIIOABMH U TIO3HAHUS MHPA;

— OCO3HAaHUE LEHHOCTU HAYyYHOH JEeITeIbHOCTH.
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Jluunocmuvie pesyrbmamel, obecneuusarowue adanmayuio o0y4arue2ocs
K USMEHAIOWUMCS YCIOBUAM COYUATILHOL U NPUPOOHOL Cpeobl:

— CIOCOOHOCTH JeiicTBOBaTh B YCIOBHAX HEONPEIEIEHHOCTH, IIOBBILIIATH
YPOBEHb CBOEH KOMIETCHTHOCTH Yepe3 MPaKTHIECKYIO IeSTEeIbHOCTh, B TOM
9HUCIIe YMEHHE YYUTBCS Yy JOPYTHX IIOJEH, OCO3HaBaTh B COBMECTHOM
JeSTCIBHOCTH HOBBIC 3HAHWS, HABBIKM U KOMITCTCHIIMH U3 OIBITA IPYTHX;

— HaBBIK BBIABICHHUS M CBS3BIBAHUS 00pa3oB, CIIOCOOHOCTh (OPMHPOBAHHS
HOBBIX 3HAHHH, B TOM YHCIIE CIIOCOOHOCTH ()OPMYIHUPOBATH HIACH, HOHSITHS,
THIOTE3bl 00 00BEKTax W SBICHHUAX, B TOM UYHCIE paHee HE HM3BECTHBIX,
0CO3HaBaTh JAEGHULUUTEI COOCTBEHHBIX 3HAaHUM M  KOMIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE;

— yMEHHE pacIllO3HaBaTh KOHKPETHBIE IPHMEPHI MOHATHSA IO XapaKTePHBIM
IPU3HAKaM, BBIIOJIHATH OICPAllM B COOTBETCTBHHM C OHpEICICHUEM
U IPOCTEHUIIUMK ~ CBOMCTBAMHM  MOHSATHs, KOHKPETU3UPOBATh IOHATHE
IpUMEepaMH, UCITIONIb30BaTh MOHATHE U €ro CBOICTBA MPH pPEIICHHH 3a1ad
(manmee — omepHpOBaTh TOHATHAMHE), a TaKXKe OIEPHPOBATH TEPMHHAMHU
1 TIPEACTABICHUSAMH B 00JaCTH KOHIEIINH YCTOHYMBOTO Pa3BHUTHS;

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

— YyMEHHE OICHHBATh CBOHM JECHCTBHS C YYETOM BIHSHHS Ha OKPY)KAIOIILYIO
cpemy, JOCTHXKEHMs Leledl UM IpeofoJeHHs BBI30BOB, BO3MOXKHBIX
I100aNbHBIX TOCIEACTBHHT;

— CIIOCOOHOCTH OOYYAIOIIMXCS OCO3HABATH CTPECCOBYIO CHTYALHIO, OLCHUBATh
MIPOUCXOISAIINE U3MCHEHHUS U UX TOCIICICTBUS;

— BOCIIPUHHMMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOLIUI KOHTPMED;

— OIIEHWBATh CHUTYalMIO CTPecca, KOPPEKTHPOBATh NMPUHUMAEMBbIE DPEIICHUSI
H JICHCTBUS,

— (opMyIHpOBaThH W OLCHUBATH PUCKH W IOCIEACTBUS, (GOPMHUPOBATH OIBIT,
yYMeTb HaXOAUTh MO3UTHBHOE B MPOU3OMIEAIIEH CUTYyaIHN;

— OBITH TOTOBBIM JICHCTBOBATH B OTCYTCTBHE FApaHTHUIl ycHexa.
ITpumenntensro k ®I'OC 2012 r. MOXKHO FOBOPHUTH O CBs3U 3agaHuit EI'D

C JOCTH)KEHHEM JINYHOCTHBIX PE3yNIbTaTOB OCBOEHHs OCHOBHOW 00pa3oBaTeIbHON
OporpaMMBI  CpefHero oO0mero o0pa3oBaHMs, OTPAKAIONMX TOTOBHOCTB
U CHOCOOHOCTE  O0yJaromuxcst K  CAMOPa3BUTHIO U JINYHOCTHOMY
CaMoOIpeIeTIeHNI0, cOPMUPOBAHHOCTh UX  MOTHBAllUM K  OOYYEHUIO
U LIeNICHATIPaBICHHON TO3HABATENbHOW IEATETBHOCTH, CHUCTEMBI 3HAYMMBIX
COIMANBHBIX U MEXJIMYHOCTHBIX OTHOIICHUH, IIEHHOCTHO-CMBICJIOBEIX YCTaHOBOK,
OTPaXAIOMNX JIMYHOCTHBIE ¥ TpaXJAHCKHE IIO3HIMH B  JICITCIBHOCTH,
aHTUKOPPYNIHOHHOE MUPOBO33PEHHE, TPABOCO3HAHNUE, IKOJIOTUUECKYIO KYIbTYPY,
CIOCOOHOCTh CTaBUTh ILIE€NM M CTPOUTH IKM3HEHHBIE IUIAaHBI, CHOCOOHOCTB
K OCO3HAHUIO POCCUMCKOM TIpaKIAaHCKOM HIEHTUYHOCTU B IOJIUKYJIBTYPHOM
COLIMYME, B TOM 4HCIIE
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«4) chopMHUPOBaHHOCTB MUPOBO33pPEHUS, COOTBETCTBYIOILETO
COBpPEMEHHOMY ypPOBHIO pa3BUTHUS HayKd M  OOIIECTBEHHOW TPAKTUKH,
OCHOBAaHHOTO Ha IHUajore KyJbTyp, a TakKe PasauyHbIX (opM 0OIIEeCTBEHHOTrO
CO3HAHMs, OCO3HAHHE CBOETO MECTa B MOIUKYIBTYPHOM MHUPE;

5) chopMHUpPOBAaHHOCTH ~ OCHOB  CaMOpa3BUTHS W CaMOBOCHHUTAHHS
B COOTBETCTBHU C OOIICYEIIOBEYECKUMHU LIEHHOCTSMHU M HJI€ANaMU TPAKAAHCKOTO
o0IecTBa; TOTOBHOCTH W CHOCOOHOCTb K CAMOCTOSTENBHOH, TBOPUYECKOM
M1 OTBETCTBEHHOH JIEATEIBHOCTH; <...>

9) TOTOBHOCTh W CIIOCOOHOCTH K  OOpa3oBaHUIO, B TOM  4YHCIE
caMo00pa30BaHUIO, Ha NPOTSHKEHUM BCEH JKU3HHU;, CO3HATENbHOE OTHOLICHUE
K HeTIPEPBIBHOMY OOpa30BaHHIO KaK YCIOBUIO YCIEIIHOW MpodecCHOHATBHOM
1 OOIIECTBEHHOM IEATEIbHOCTH, <...>

11) npuHATHE N pean3alMIo IEHHOCTEH 30pOBOrO M Oe30macHoro oopasa
JKH3HHM, TOTPEOHOCTH B  (U3MUYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHUSIX
CHOPTUBHO-037I0POBUTENBHON JAEATENbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYCK:
KypeHHsI, YIOTPEOJICHNUS alIKOTOJIsl, HAPKOTUKOB;

12) 6epexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (pU3nIeckoMy
U TICHXOJIOTHYECKOMY 3[0POBBIO, Kak COOCTBEHHOMY, Tak M APYTHX JIIOZEH,
YMEHHE OKa3bIBaTh MEPBYIO IIOMOIIIb;

13) oco3HaHHBIH BEIOOp OyayIIei mpodeccHy U BO3MOKHOCTEH peann3aliu
COOCTBCHHBIX JKH3HCHHBIX IUIAHOB, OTHOIICHHE K IpodeccnoHaIbHOU
JIESITETBHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHHU JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOMICHAIIMOHATBHBIX POOIIEM;

14) chopMHPOBAHHOCTH HKOJOTHMIESCKOTO MBINUICHHS, TOHUMAHUS BIHSHUS
COLMAIIbHO-9KOHOMMYECKHX IIPOLIECCOB HAa COCTOSHUE NMPUPOAHOM U COLMANbHOM
cpenbl; MpHoOpeTeHre OMBITAa YKOIOTO-HAIPABICHHON AESTEEHOCTI).
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