ITPOEKT

I'ocynapcTBeHHasi HTOroBasi aTTecTALMA 1O 00pa3oBaTeIbHBIM POrpaMMam
OCHOBHOI0 00111er0 00pa3oBanus B hopme
OCHOBHOI'0 rOCy/1IapCcTBEHHOr0 3k3ameHa (OI'J)

Koaudukarop
IIPOBEPSEMbIX TPEOOBaHHH K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON
IpOrpaMMBbl OCHOBHOT'O 0OILET0 0Opa30BaHys U SIEMEHTOB COEPKAHUS
JUIsl TPOBEAEHHS OCHOBHOTO FOCYAapPCTBEHHOTO 3K3aMeHa
no XUMHNU

MIOATOTOBJICH (heePaTbHBIM FOCYIapPCTBEHHBIM OIOJKETHBIM
. Hay4HBIM YUPEKICHUEM .
«DEJEPAJIbBHBI MHCTUTYT INIEJAT OTUYECKHUX U3MEPEHNM
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Konnduxatop
NpoBepsieMbIX TPeOOBaHMIl K pe3y.1bTaTaM 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHHUA U 3JIEMEHTOB
COJep KAHUS ISl MPOBE/IEHNsS] OCHOBHOT'O rOCy1apCTBEHHOI0 IK3aMeHa
no XUMHUHN

Koandukatop cocraBieH Ha OCHOBe (eaepaqbHOro TroCyJapCTBEHHOTO
00pa3oBaTeNnbHOr0 CTaHAApPTa OCHOBHOTO o0miero odpazosanus (manee — GI'OC)
(npuxa3 MunucrepcTBa npocsemienus Poccuiickoit @enepauuu ot 31.05.2021
Ne 287 «O06 ytBepxaeHun (eaepatbHOTO TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTrO
CTaHJapTa OCHOBHOTO 0O0IIero o0pa3oBaHus») U QenepanbHONH 00pa3zoBaTeIbHON
IporpaMMBl  OCHOBHOTO  of0miero  oOpasoBanmst  (mpuka3  MuHHCTEpCTBa
npocsemtenus Poccuiickoit denepanun ot 18.05.2023 Ne 370 «O6 yTBep>KIeHUU
(dhenepanbpHOI 00pa30BaTEILHON MPOrPaMMBI OCHOBHOTO OOIIETO 00pa30BaHMUS).

Komngukatop oTpakaeT NpeeMCTBEHHOCTb IPOBEPSIEMBIX MPEAMETHBIX
TpeOoBaHHUH K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIHOM MPOTpaMMBI
ocHOBHOr0 0011ero odbpazoanus Ha ocHoBe PI'OC 2010 . u ®I'OC 2021 r.

KoaudukaTop cocTouT U3 Tpéx pasnenos:

— pasgen 1. «IlepedeHs mpoBepseMbIX TPEOOBAHUH K Pe3yabTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIBHON HPOrpaMMBI OCHOBHOTO OOIIero oOpa3oBaHHs
no XUMHNN»;

— pazzen 2. «IlepedeHp 31€MEHTOB coAepIKaHUs, IPOBEPIEMBIX HA OCHOBHOM
rocyaapcTBeHHOM dk3aMmeHe no XNMUNy;

— pasmen 3. «OtTpaxkeHHe B COJICPKAHWH KOHTPOJBHBIX HM3MEPHTEIBHBIX
MaTepuaIoB JIMYHOCTHBIX Pe3yIBTaTOB OCBOCHHS OCHOBHOI
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIEr0 00pa30BaHM».

B komuduxarop He BKIIOYEHBI TpeOOBaHHUS K pe3yiabTaTaM OCBOCHUS
OCHOBHOH 00pa30oBaTeNbHOM TMPOrpaMMBI OCHOBHOTO 00IIero o0Opa3oBaHHs
U 3JIEMEHThl COJEp)KaHMsl, JOCTH)KEHHE KOTOPBIX HE MOXET ObITh HPOBEPEHO
B paMKax roCyAapCTBEHHON UTOTOBOM aTTECTAIUH.
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Pazgean 1. IlepeyeHb npoBepsieMbIX TPeGOBAHUI K pe3yJbTaTaM 0CBOEHMSI
OCHOBHOM 00pa30oBaTeILHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
no XUMUHN

B Tabnuue 1 npusenén cocrasneHHbI Ha ocHOBe 1. 43 ®I'OC nepedeHb
HpoBepsAeMBbIX TPeOOBaHUII K MeTalpeIMETHBIM PE3yJIbTaTaM OCBOEHHs OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbI OCHOBHOTO O0IIET0 00pa30BaHMUs.

Koauduxarop OI'D 2024 r. XMW, 9 kmace. 4/ 18

Kon

IIpoBepsieMbie TPeGOBaAHNS K MeTANIPEAMETHBIM

MpoBepsAeMOro pe3yJbTaTaM 0CBOeHHUsI OCHOBHON o0pa3oBaTe/bHOM

TpeGoBaHUA

NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuA

1.2.3

CamocrosTesnibHO  QopmynupoBate 0000IICHHS W BBIBOIBI IO
pe3yibTaTaM OpPOBEAEHHOTO HAOIIONCHUS, OIBITAa, UCCICAO0Ba-
HUSI, BIIAIETh HHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH ITOJTyYEH-
HBIX BBEIBOILOB M 0000IIEHNI

1.2.4

HpOI‘HOSI/IpOBaTI) BO3MOJXHOC I[ﬁJILHSﬁIHGG Ppa3sBUTUE TTPOILIECCOB,
COOBITHIT M HX NOCJICACTBHUA B aHAJIOTUYHBLIX HIIM CXOJHBIX
CUTyalluAaX, BBIABUI'aTb IMPCAIIOIOKCHUA 00 ux Ppa3BUTHU B HO-
BBIX YCJIOBHUAX U KOHTCKCTAX

1.2.5

Hcrosnp30BaTh BOIPOCH KaK HCCIICNOBATEIbCKHA HHCTPYMEHT
MO3HAHUS,

(hopMyHpoBaTh BOMPOCH, GUKCUPYIONIHE Pa3pPhIB MKy peab-
HBIM M JKEIATeNbHBIM COCTOSHHEM CHTYaIlMH, OOBEKTa, CaMo-
CTOSITENILHO YCTAHABIUBATH HCKOMOE U JIAHHOC;

(hopMHpOBaTH THIIOTE3Y 00 NCTHHHOCTH COOCTBEHHBIX CYXKICHHN
Y CY)KJCHUI NPYTUX, apTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHCHHE

1.3

Paboma c ungpopmayueit

Tabauya 1

Kon IIpoBepsiemble TpeGOBaHUSI K MeTaNpPeAMETHBIM

NMpoBepsAEeMOro pe3y/JbTaTaM 0CBOeHUsI OCHOBHOI 00pa3oBaTe/bHOMI
TpeOoBaHHA NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 ITo3naBaTteabHble YVY]I

1.1 ba3zosvie nocuueckue deiicmeusn

1.1.1 BoIIBIATE M XapaKTEepPHU30BaTh CYLIECTBEHHBIE IPU3HAKH OOBEK-
TOB (SIBJICHHIA)

1.1.2 YcTanaBIMBaTh CyIIECTBEHHBIH PU3HAK KIaCCH(PHUKALUK, OCHO-
BaHMS JUIsI O0OOLICHUS W CPaBHEHHsS, KPUTEPUU MPOBOIAUMOIO
aHaJIM3a

1.1.3 C yuéToM INpeUIoKEeHHOM 3alaud BBIABIATH 3aKOHOMEPHOCTU
Y IIPOTHBOPEYHUS B paccMaTpuBaeMbIX (pakrax, JaHHBIX W Ha-
OIIOICHUSX;
npeaiaraTb KPUTEPUH AJIS BBISIBICHUS 3aKOHOMEPHOCTEH M TPO-
THBOPEYHI;

BBISABJIATH Z[e(l)I/II_[I/ITLI I/IH(l)OpMaI.II/II/I, JaHHBIX, HEOOXOIUMBIX ISt
PCIICHUA MOCTaBJICHHOH 3a1aun

1.3.1

[IpuMeHATH pa3nuyHble METOABI, MHCTPYMEHTHI M 3alpochl MpH
MOUCKe M 0TOOpe WH(OpMALUKM WIM MAHHBIX W3 HCTOYHUKOB
¢ yu€TOM IpeUIOKCHHON YUeOHOH 3a1a4uu ¥ 33IaHHBIX KPHUTEPUCB

132

Bri6upats, aHANM3UPOBATH, CHCTEMaTU3UPOBATh U MHTEPIIPETH-
poBaTh HHPOPMALMIO PA3NUYHBIX BHIOB U (GOPM MpPEICTABICHNS;
HaXOJIUThb CXOAHBIE apryMeHThI (IIOATBEPXKIAIOUIME MM OIPO-
Beprarole OJHy U Ty K€ HAE0, BEPCHIO) B Pa3IHYHBIX HH-
(opManMOHHBIX HCTOYHHUKAX

1.1.4 BbIBIIAT NPUYMHHO-CIEACTBEHHBIE CBS3M HPU  HM3YUYEHHUH
SIBJICHHH U MTPOLIECCOB
1.1.5 Jlenatb BBIBOABI C HCIOJIB30BAHUEM JEAYKTHBHBIX U HH-

JTYKTUBHBIX YMO3aKIIOYEHHUH, YMO3aK/IIOUEHUM IO aHaloruy,
(hopMynHpOBaTh THIIOTE3BI O B3aUMOCBSI3SIX

133

CaMOCTOATETFHO BBIOMPATh ONTHMAIBHYIO (OPMY IIPEICTaB-
JeHnsT WH(GOpMAlMd W WUIIOCTPUPOBATH pelIaeMble 3aTadyd
HECJIOXHBIMUA CXEMaMH, TUarpaMMaMu, WHOW Tpadukoil W ux
KOMOHHAIHSIMU

1.1.6 CaMOCTOSITENIbHO BBIOUPATh CIOCOO pelIeHUs y4eOHOW 3anavu
(cpaBHHBaTh HECKOJBHKO BapHUAHTOB pEIISHHs, BBIOMpAaTh HaW-
Oosiee MOXXOMAMMH C YY4ETOM CAMOCTOSTENBHO BBIJICICHHBIX

1.3.4

OueHnBaTh HAaAEKHOCTH WMHOOPMAIMH IO KPHUTEPHSIM, Mpen-
JIO)KEHHBIM ~ NI€JaTOTHYECKUM PabOTHHUKOM HIU  cHOpMyIIH-
POBaHHBIM CaMOCTOSITEILHO

1.3.5

OddeKxTHBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HH()OPMAIIUIO

KommynukaTtuBuslie YY /I

KpUTEpPHUEB)
1.2 bazosvie uccnedosamensckue oelicmeus
1.2.1 IIpoBogUTE IO CaMOCTOATENBHO COCTABICHHOMY ILIAHY OIIBIT,

HECIIOXHBIH  JKCIIEPUMEHT, HEOOJIBIIOE HUCCICIOBaHHE IO
YCTaHOBJICHHUIO OCOOCHHOCTEH OO0BEKTa W3yueHUs, MPUYUHHO-
CJICJICTBCHHBIX CBS3EH U 3aBUCUMOCTEH 00BEKTOB MEXTy COO0H

2.1

Oowenue

2.1.1

BripaxkaTth ce0si (CBOIO TOYKY 3pCHHS) B YCTHBIX U IMMCbMEHHBIX
TEKCTax

1.2.2 OueHnBaTh Ha TPUMEHHUMOCTh M JIOCTOBEPHOCTH HMH(pOpMAIHH,
MOJTYYECHHOM B X0JI¢ UCCIIEIOBAHUS (IKCIIEPUMEHTA)
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Kop
NpoBepsieMoro
TpeGoBaHUA

IIpoBepsiemble TpeGOBaHUSI K MeTanpeAMeTHBIM
pe3yJbTaTaM OCBOEHUsI OCHOBHOI o0pa3oBaTe/bHO
NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuA

Koauduxarop OI'D 2024 r.
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2.1.2

B xome amaiora u (WiM) AMCKYCCHUH 3alaBaTh BOIPOCHI MO CY-
IECTBY 00CYKIAeMON TE€MbI U BBICKA3bIBATh MIEH, HALIEICHHBIC
HAa peIICHHE 3aJaud W MOJJICPKaHue OJaroKenaTenbHOCTH
OOIICHHS,

COIOCTABIIATh CBOM CYXKICHHsS C CYKACHHUSAMH JPYTHX y4act-
HHKOB JIHAJIOra, OOHAPYKMBATH PA3JIMUUe M CXOJCTBO MO3UIIHIA

Kog
NMpoBepsieMOoro
TpeGoBaHUA

IIpoBepsieMmble TpeGOBaHUSI K MeTanpeAMeTHBIM
pe3yJbTaTaM 0CBOeHHUsI OCHOBHON o0pa3oBaTe/bHOM
NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuA

322

BHOCHTB KOPPEKTHBEBI B ICATEIBHOCTh HA OCHOBE HOBBIX 00CTOSI-
TEJIbCTB, M3MEHHBIIUXCS CHUTYallWid, YCTAHOBJCHHBIX OLIMOOK,
BO3HHUKIINX TPYIHOCTEH

ITy6iu4HO MPEACTABIATh Pe3yJIbTAaThl BBHIIOJIHEHHOTO OIbITA
(3KcriepuMenTa, ucciaeI0BaHusl, IPOEKTa);

CaMOCTOSITEIEHO BBIOMpATh (opMaT BBICTYIUICHHAS C YYETOM
3aa4 MPE3CHTAMH W OCOOCHHOCTEW ayJUTOPUM H B COOT-
BETCTBUH C HUM COCTABIISATh YCTHBIE M TUCBMEHHBIE TEKCTHI C MC-
MI0JIb30BaHIEM HJLTIOCTPATHBHBIX MaTEPHAIOB

323

JlaBaTh a/JieKBaTHYIO OLIEHKY CHUTyallUd W Tpeliarath IUlaH eé
HM3MEHEHHS,;

YYUTHIBATh KOHTEKCT W MPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT
BO3HMKHYTb IIpU pEIICHUH Yy4ueOHOW 3ajaud, aJanTUpoBaTh
peleHre K MEHSFOIIIMCST 00CTOATENLCTBAM;

OOBSICHATh PUYXHBI TOCTIDKEHHS (HEIOCTIKEHHS) Pe3yIbTaTOB
NIESITENIBHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY, YMETh
HaXOIUTb MO3UTHBHOE B MPOU3OIIENIEH CUTYAINH;

OILICHMBATh COOTBETCTBHE PE3YJIbTATA LENH M YCIOBUSIM

BocnpuHuMaTh U GOPMYITUPOBATh CYXKICHUS, BRIPAKATh IMOIHN
B COOTBETCTBUH C IIETSIMU M YCIIOBUSIMH OOIIICHHS

pacro3HaBaTh HeBepOATbHBIC CPENCTBA OOUICHUWS, TOHUMATh
3HAUCHHE COIMAIBHBIX 3HAKOB, 3HATh U PAaCHO3HABATH IPEIIO-
CBUIKM KOH(JIMKTHBIX CUTYalUuil U CMAT4aTh KOH(MIUKTHI, BECTH
MIEPETOBOPEI,

MOHUMATh HAMEPEHUS JPYTHX, MPOSBIATH YBAXKHUTEIHHOE OTHO-
HICHHE K COOECeTHUKY U B KOPPEKTHOH dopme GopMyIHpoBaTh
CBOH BO3PAKCHUSI

3.3

3M0uu0HaJ'lebll? UHmej1eKkm

33.1

Pasnuyath, Ha3pIBaTh W YIPABIATH COOCTBEHHBIMH SMOIHSIMHU
U SMOLUAMU JPYTHX;

BBIBJISITD U aHAJIM3UPOBAThH IPUYMHBI SMOLINH;

PEryarpoBaTh COCOO BBIPAKEHHS IMOIIHI

PeryasituBubie YY ]I

3.1

Camoopzanuzayus

3.1.1

BEIABIATE MPOOIEMBI [UIS PEIICHUS B XHU3HCHHBIX M y4eOHBIX
CHUTYAIHAX;

CaMOCTOSITEJIBHO COCTABJISITh AITOPUTM PEIICHUs 3ajadyu (MiIn
€ro 4acTb), BEIOMpaATh croco0 pemeHus yuyeOHOH 3a1aun ¢ yué-
TOM HMEIOIUXCS PECypCOB M COOCTBEHHBIX BO3MOMKHOCTEH,
apryMEHTHPOBATh MpejlaraeéMble BapHAaHThI PEIICHUIT

OpUEHTHPOBATHCS B Pa3IMYHBIX TOAXOAAX MPUHATHS pPEIICHHN
(MHIMBHIyaIbHOE, TPUHITHE PEUICHUS B TpYIIe, NPUHITHAC
peuIeHui rpynmnon);

COCTaBIIATH IUIaH NeHCTBUI (ITaH peaan3anui HAMEYeHHOTO all-
TOPHUTMA peIIeHHs ), KOPPEKTHPOBATH MPEITI0KEHHBIH alTOpUTM
¢ yu€TOM MOJTy4eHHs] HOBBIX 3HAHMI 00 M3ydyaeMoM 00BEKTE;
JIeNIaTh BBIOOp M OpaTh OTBETCTBEHHOCTh 32 PEIICHHE

3.2

Camokonmpons

3.2.1

Brnametp cmocobamu CaMOKOHTpOJIS, CaMOMOTHBAIIMM U pe-
hnexcun
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B tabnuie 2 npuBeaH cocTaBieHHbIH Ha ocHOBe M. 45.7.3 ®I'OC nepedeHb mpoBepsieMbIX TPeOOBaHUN K MPEAMETHBIM
pesynbTaTaMm 0a30BOTO YypOBHS OCBOEHHUST OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMS.
B tabnune 2 mokaszano, uto TpeOoBaHMS K mpeaMeTHbM pesyibTatam u3 GI'OC 2021 1. gBISIOTCS NPEeMCTBEHHBIMU
U AeTanu3upyiot Gopmynuposku TpedoBanmii uz ®I'OC 2010 r.

[IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yJIbTaTaM COOTHECEHBI C METANIPEAMETHBIMU PE3yIbTaTamMu (13 TabIuIIbI 1).

Tabruya 2
Kon IIpoBepsiemble TpeOOBaHUS K IPEMETHBIM pe3yJjbTaTaM 0a3oBoro | Meranpeamersbiii | O000ménnbie popMyJIMPOBKH
NpoBepsieMOro YPOBHSI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOI MPOrpaMMBbl pe3yJbTart TpeOoBaHMii K MpeIMeTHbIM
TpeOOBaHUS OCHOBHOIO0 001ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
1 IIpeacraBienne:

1.1 0 3aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHUW MPUPOMAbI, TIOHMMAHUE MIT 1.1.1 OBnasicHue TOHATUMHBIM amnmapa-
OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMMHYECKOH HayKy Kak o0jacTu TOM U CHMBOJHUYECKUM SI3BIKOM
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa O0Iel KyJbTYyphl U Mpak- XUMHH; OCO3HaHHE OOBEKTUBHOMN
THYECKOM JEATEIIbHOCTH YeJIOBEKa B yCIOBHUAX COBPEMEHHOTO OOIIECT- 3HAYUMOCTH OCHOB XUMHYECKOMN
Ba; MIOHUMAHNE MECTa XUMHH CPEJU APYTHX €CTECTBEHHBIX HAYK HAyKU Kak 00JacTH COBPEMEHHOTO

1.2 0 HAayYHBIX METOJAX IO3HAHHUS, B TOM YUCIIE IKCIIEPUMEHTAIBHBIX U TEO- MII1.14;1.1.5 CCTCCTBO3HAHUS, OBJIAJCHUC OCHO-
PETUYCECKUX METOJaX HCCICIOBAHUS BEIICCTB U U3YUCHHUS XUMHYCCKHUX BaMU XMMHYECKOH TI'DaMOTHOCTH:
peaKIuii; yMeHHE UCIIOJIb30BaTh MOJIEIN JIsl OOBSICHEHUS CTPOSHUS aTo- HaBbIKamMu Oe30macHoro obparie-
MOB U MOJIEKY I HUA C BEUICCTBAMU, UCIIOJIB3YyCMbI-

1.3 o cepax npodeccrHoHaNbHON NeATEIbHOCTH, CBA3aHHBIX ¢ XUMUEH U cO- MII1.1.1 MH B MIOBCE/IHEBHOH JKH3HH

BPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JOCTHXKEHUSIX XMMHUYEC-
KO HayKd, 4TO TO3BOJIUT OOYYArOIMUMCSI pacCMaTpUBATh XUMHIO Kak
chepy cBoeil Oyaymieil npodecCMOHANBHON AESITENbHOCTH U CHENATh
OCO3HAHHBIM BBHIOOP XMMHU KaK MPO(MIBHOTO MpEeAMEeTa MPH Tepexo e
Ha YpOBEHb Cpe/IHEro 0011ero 0opa3oBaHus

2 Bianenue cucremMoii XUMHYECKUX 3HAHUI U YMEHHE IPUMEHATh CHCTEeMY XMMU4eCKHX 3HAHMM, KOTOpasi BKJIIOYAET

2.1 BAKHEHIIINE XMUMUYECKUE TOHATHUS: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKY- MIT 1.1.1 OBnaneHye NOHATUHHBIM amnmnapa-
J1a, BEUIECTBO, MPOCTOE U CJIO0KHOE BEUIECTBO, OAHOPOHAS U HEOAHOPO- TOM M CHMBOJIMYECKHM SI3bIKOM
Hasi CMECh, OTHOCUTEJILHBIE ATOMHAsl M MOJIEKYJISIpHAsI MAacChl, KOJIMYECTBO XMMHHU; OCO3HAHHWE OOBEKTUBHOU
BEIIECTBA, MOJIb, MOJIIpHAsl Macca, MOJSIpHBIA 00BEM, OKCHJ, KHUCIOTa, 3HAYUMOCTU OCHOB XHMMHYECKOM
OCHOBAHHUE, COJIb (CpeaHss), XUMUYECKasl peaklusl, PEaKluu COCIUHEHNS, HAYKM Kak 00JacTH COBPEMEHHOI'O
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Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSA K PeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBO€HHMSI OCHOBHO# 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOTO0 0011ero oopazopanus Ha ocHoBe PI'OC 2021 r.

MeTanpeameTHbI
pe3yJbTaTt

O0600ménnbIe HOPMYJINPOBKH
TPe0OBAHMI K NPeIMeTHbIM
pesyabratam u3z ®I'oC 2010 r.

PEaKIK Pa3oKeHUs, peakiMy 3aMeIIeHHUs], peaKui 0OMeHa, TEIIOBOU
3 QeKT peakuuu, FK30- U FHJOTCPMHUECKHAE PEAKIIH, PACTBOP, MacCOBast
JI0JI1 XUMHYECKOTO 3JIEMEHTa B COEAMHEHUH, MaccoBasl 10JIs1 U MPOLEHT-
Hasg KOHLEHTpalusl BEIIECTBA B PAaCTBOPE, AP0 aTOMA, JIEKTPUUYECKHI
CIIO aToma, aToMHas OpOHUTaj b, paJlyC aroMma, BaJICHTHOCTb, CTEMEHb
OKHCJICHUS, XUMHUYECKAsl CBS3b, SJIEKTPOOTPHUILATEIIBHOCTD, MOJISIPHAS
Y HENOJISIpHAsl KOBAJICHTHAsl CBSI3b, MOHHAS CBA3b, METAJUIMYECKAS CBS3b,
KpUCTaJITUYecKas: pemérka (aTOMHasi, HOHHAs, METAJUIMYECKasi, MOJICKY-
TSipHAs1), MOH, KATHOH, aHUOH, JIEKTPOJIUT U HEAIEKTPOJIUT, IEKTPOIUTH-
YyecKasi IMCCOLUAIMs, PeaKMi HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTA-
HOBUTEJIbHBIE PEAKLIUU, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U BOC-
CTAHOBJIEHUE, 3JIEKTPOJIU3, XUMUYECKOE PaBHOBECHE, OOpaTHMBble U He-
o0paTUMbIE PeaKIMU, CKOPOCTh XUMHUECKOW PEaKINy, KaTaau3atrop, mpe-
nenbHo nonyctuMas kKonueHTpanus (I1IJIK), koppo3ust meTanios, CruiaBbi

2.2

OCHOBOITOJIAraroIe 3aKOHbI XUMHUU: 3aKOH COXPAHECHUSI MACChI, EPHUO-
nndeckuii 3akoH .M. MeHneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABorazapo

MIT 1.1.1

23

TEOPUU XUMHH: ATOMHO-MOJIEKYJIIpHAsI TEOpHs, TEOPHS DIIEKTPOJIH-
TUYECKOU IUCCOIHAIINU

CCTCCTBO3HAHUA

BaageHune ocHOBaAaMH XMMHYeCKOM IrpaMOTHOCTH, BKJIIOYAFOIIICH:

3.1

YMEHHUE IPaBUIBHO MCIOJIb30BATh M3YYECHHBIC BEIIECTBA U MATEpUAIbI
(B TOM yMcIIe MUHEpaTbHbIC YIOOPEHUs, METAIIJIBl U CIUIABBI, TIPOIYKTHI
nepepadoTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOAOB (YIJisl, MPUPOA-
HOro rasa, He()TH) B OBITY, CEIbCKOM XO3SIHCTBE, Ha NPOU3BOICTBE
Y TIOHUMaHWE 3HAYEHUS JKUPOB, OCIKOB, yTJIEBOAOB Il OpraHU3Ma
YEJIOBEKA; YMEHUE NPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHM3M YEJIOBEKA M OKPYIKAIOLIYI0 IPUPOJHYIO CPELy

MIT1.1.1; 1.1.5

3.2

yMEHHE UHTETPUPOBaTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU APYTUX yueo-
HBIX MPEIMETOB

MIT1.1.4

33

HaJIMYHME OMbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMU MH(POPMALUU IO
XMMHUN (HaydyHass M HAy4yHO-NONyJIsIpHas JIMTEparypa, CIOBapH,

MIT1.3.1;1.3.2

OBJIAJICHHE OCHOBAMHU XHUMHYCCKOM
TPaMOTHOCTH: HaBbIKaMU Oe3ormac-
HOTO OOpalIeHHUs] C BeEIIeCTBaMH,
HCIIOJIb3YEMBIMU B TIOBCEIHEBHOM
JKHU3HHU; OBJaACHUC HOHﬂTHﬁHBIM
anmapaToM Y CHUMBOJIMYECKUM
SI3BIKOM XUMUH,

0CO3HaHHE OOBEKTUBHOM 3HAYHU-
MOCTH OCHOB XI/IMI/I‘IGCKOI\/JI HayKI/I
Kak 00JacTH COBPEMEHHOTO ec-
TECTBO3HAHUS;
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Kon IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJjbTaTaM 0azoBoro | MeranpeamerHblii | O000ménHbIe (OPMYJINPOBKH
NpoBePSIEMOro YPOBHSI OCBO€HHMSI OCHOBHO# 00pa30BaTe/IbHOI NPOrpaMMbl pe3yjabTart TPe0OBAHMI K NPeIMeTHbIM

TpeOoBaHus OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®Ir'ocC 2010 r.
CIPAaBOYHUKH, HHTEPHET-PECYPCHI) OOBSICHATh ~ NMPUYUHBI ~ MHOTO-
34 yMeHHEe OOBEKTHBHO OLIGHWBaTh WHpopManuioo o BemectBax, ux | MII1.3.4;1.2.3; 00pasus BEWECTB, 3aBUCUMOCTD UX
MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH U YMEHHUE MCIO0JIb30BATh 2w CBOHCTB OT COCTaBa M CTPOCHHS,
€€ JUIs peleHus yqe6H0-no3HaBaTeanHx 3aJ1a4u a4 TaKXC 3aBUCHUMOCTb IIPUMCHCHUS

BEUIECTB OT MX CBOMCTB

4 Baaaenue ocHOBaMM NMOHATUMHOrO amiapara U CUMBOJIMYECKOTO SA3bIKA MII1.1.1 OBJIAJICHUE MOHATUWHBIM anmapa-
XMMHUU U151 COCTaBJICHUS (hOpPMYJT HEOPTaHMYECKUX BEUIECTB, ypPaBHEHHN TOM U CHMBOJUYECKHM SI3BIKOM
XMMHUYECKHX PeaklUuil; ocHoBaMHM Xxumuueckoil HomeHknaTypsl (IUPAC XUMHH
U TPUBHAIILHOM)

5 YMmeHune 00bSICHATH CBSI3b MOJIOKEHUS demMeHTa B [lepuonnyeckon cu- MII1.1.4 dbopMHUpOBaHHE TEPBOHAYAIBHBIX
CTEME C YHMCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOECHHS aTOMOB XMMHUYECKHX CHUCTEMAaTU3UPOBAHHBIX IPEICTaB-
JIEMEHTOB (COCTaB M 3apsAl] A1pa, oOliee YUCIIO IEKTPOHOB), paclpe- JEHUM O BEIECTBaX, MX IIpeBpa-
JIEJICHUEM D3JIEKTPOHOB IO DHEPreTHUUECKHM YPOBHSIM aTOMOB IEPBBIX HICHUSAX U MPAKTUYECKOM IpHUMe-
TPEX NEPUONOB, KM M KAJIbLUS HEHUU

6 IIpencraBienne 0 NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX MII1.14 OBJIAJICHUE TMOHATUWHBIM anmapa-
2JIEMEHTOB  (paauyc aToMa, »JJIEKTPOOTPHULATENBHOCTb), IPOCTHIX TOM U CHMBOJHUYECKHM SI3BIKOM
U CJIOKHBIX BEILIECTB OT IOJIOKEHMs JIEMEHTOB B lleproguueckoi cu- XUMHH
cTteMe (B MajblX NEpUOAAaX M TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTPOEHHS aToMa

7 YMmeHnue KiaccupuuUpoOBaTh:

7.1 XUMUYECKUE IJIEMEHTBI MIT 1.1.2 OOBSACHATH PUYMHBI MHOTO00pa3us

7.2 HEOPraHWYECKUE BEIIECTBA MII1.1.2 BEILIECTB, 3aBUCMMOCTb UX CBOWCTB

7.3 XMUMUYECKHE PEAKLIUU MIT1.1.2 OT COCTaBa M CTPOCHH:A, a TAKIKC
3aBUCUMOCTb  IIPUMEHEHHUS  Be-
LIECTB OT UX CBOMCTB

8 YMeHue onpenesisiTh:

8.1 BAJICHTHOCTb U CTEIIEHb OKUCJICHUS XUMUYECKUX JICMEHTOB, 3aps MOHA MIT 1.1.5 OOBSICHATh IPUUMHBI MHOT000pa3us
8.2 BUJ XMMHUYECKOM CBA3W U THUN KPUCTAIMYECKON CTPYKTYphI B COEIU- MII1.1.5 BEIIECTB, 3aBUCUMOCTh X CBOMCTB

HEHUSX OT COCTaBa M CTPOCHHUA, a TAKKE
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpaX BEIIECTB (KMCIOT, OCHOBAHHIA) MIT 1.1.5 3aBUCHMOCTD  IIPUMCHCHIA  BC-
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb MIT 1.1.5 INECTB OT HX CBOUCTB
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Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBLIM pe3yjabTaTaM 6a30Boro | MeranpeamMetHslii | O000ménnbie (GOpMYyTUPOBKH
NpoBePSIEMOro YPOBHSI OCBO€HHMSI OCHOBHO# 00pa30BaTe/IbHOI NPOrpaMMbl pe3yjabTart TPe0OBAHMI K NPeIMeTHbIM
TpeOoBaHus OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
9 YMeHue xapakTepu3oBaTh Gu3nyecKue i XHuMHYeCKHe CBOHCTBA:
9.1 MPOCTHIX BELIECTB (KHCIOPO, 030H, BOJOPO, rpadur, anMas, KpeMHHH, MIT1.2.1;1.2.3 OOBSICHATH TPUYHUHBI MHOTr000Opa-
aszoT, ¢ocdop, cepa, XJIOp, HATPUH, KaTUH, MAarHUMA, KAJIbIMHA, aTlOMH- 31U BEIIECTB, 3aBUCHMOCTh HX
HHUM, JKEJe30) CBOIWCTB OT COCTaBa U CTPOCHHS,
9.2 CJIOKHBIX BEIIECTB, B TOM YMCJI€ UX BOJHBIX PacTBOPOB (BOAa, aMMHAK, MIT1.2.1;1.2.3 a TAaKXX€ 3aBUCUMOCTDb IIPUMEHEHUS
XJIOPOBOJIOPO/I, CEPOBOJIOPOJI, OKCUABI M THAPOKCUAL MeTaioB [-ITA BEIIECTB OT UX CBOMCTB
rpyn, amtomunus, meau (II), uunka, sxenesa (11 u I1), okcuast yriepona
(IT m 1V), kpemuns (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHUCTas, CepHasi, a30THCTasi, a30THast, (ocdopHas, yroiabHas, Kpem-
HUEBas KUCJI0Ta U X COJIN)
9.3 IIPOrHO3MPOBAaTh M XapaKTEpU30BaTh CBOMCTBA BellecTB B 3aBucumoctu | MII1.1.5; 1.2.4
OT UX COCTaBa U CTPOEHUS, IPUMEHEHHUE BELIECTB B 3aBUCIMOCTH OT MX
CBOMCTB, BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKUX MPEBpAIlEHUN B pas-
JMYHBIX YCIOBUSX
10 YMeHHe cOCTaBJIATH MOJIEKYJISIPHbIE M HOHHbIC YPABHEHUSI PeaKlMii, B TOM YHCIie
10.1 peakIii HFOHHOTO OOMeHa MIT 1.3.3 dbopMHupOBaHHE TIEPBOHAYAIBHBIX
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI MIT1.3.3 CUCTEMAaTHU3UPOBAHHBIX MPEACTAB-
10.3 WITIOCTPUPYIOIUX XUMHUYECKHUE CBOHCTBA M3YUYEHHBIX KJIACCOB/TPYIII MII 1.3.3 JICHUH O BEIIECTBAX, MX IIpeBpa-
HEOPraHUYECKUX BEIIECTB HICHUAX W HPAKTUICCKOM MPUMC-
10.4 TIOATBEPKIAMOIINX TeHETHUECKYIO B3aHMOCBA3b MEXKTy HUMH MIT 1.3.3 HECHUN
11 YMeHHe BBIYMCIATH / IPOBOAUTH PAaCYEThl
11.1 OTHOCUTENIbHYIO MOJIEKYJISPHYIO M  MOJISIPHYIO MacChbl BEIIECTB, MII 1.1.6 OBJIQJICHUE TMOHATHUMHBIM ammapa-
MacCOBYIO JIOJIF0 XUMHUYECKOI'0 JIEMEHTA B COSMHEHUN TOM U CHMBOJUYECKHM SI3BIKOM
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MII 1.1.6 XHMHH
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00BhEM Ta30B MII1.1.6
114 [0 YPaBHEHUAM XUMHUYECKUX PEAKINI U HAXOJUTh KOJIMYECTBO BEIIECT- MII1.1.6
Ba, 00bEM M MAcCy peareHTOB I NPOAYKTOB PEAKIINU
12 Bnanenue / 3HaHHe OCHOB
12.1 OCHOBHBIMHM METOJIaMH HAy4HOTO TMO3HaHWs (HaOmrojeHue, mamepenue, | MII 1.1.6; 1.2.3; | mpuoOpeTeHne omnbITa UCIOIh30Ba-
SKCIIEPUMEHT, MOJEIUPOBAHUE) NPU U3YYEHUM BEILECTB U XMMHUYECKHX 1.2.4 HUs Pa3JIMYHBIX METOJOB H3yUe-
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Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBLIM pe3yjabTaTaM 6a30Boro | MeranpeamMetHslii | O000ménnbie (GOpMYyTUPOBKH
NpoBePSIEMOro YPOBHSI OCBO€HHMSI OCHOBHO# 00pa30BaTe/IbHOI NPOrpaMMbl pe3yjabTart TPe0OBAHMI K NPeIMeTHbIM
TpeOoBaHus OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
SIBIICHUH; yMeHue cGopMyIupoBaTh mMpobiIeMy U MPEATOXKUThH IMyTH €€ HUSl BEUIECTB: HAOMIOJEHUS 3a UX
pelieHus NPEBPALICHUSIMHU [IPH [IPOBEICHUU
12.2 0e30macHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMUYECKOU TOCY- MII 3.1.1 HECJIOXKHBIX XUMHUYECKUX IKCIICPH-
IO U JI&GOpaTOpHBIM OGOpy,Z[OBaHI/ICM MEHTOB C MCIIOJIb30BaHHEM J1abo-
12.3 npaBujiaMy 06€30TacHOTO OOpaIeHUs C BEIIECTBAMH, HCTIOIb3YEMbIMU B MIT 3.1.1 paTopHOro 00OpyNOBaHHS M IpPH-
MOBCETHEBHON JKU3HU, NMpPaBUIAMU TIOBEACHUS B LESIX COEpexKeHUs bopos
310pOBbSl M OKPYXaIIIEH MNPUPOJHON Cpeabl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JIEHCTBUS Ha JKHUBBIE OpPraHU3Mbl ONPEAEIEHHBIX
BEIIECTB, CIHOCOOOB YMEHBUICHHS U MPEAOTBpAILIEHUS HUX BPEIHOIO
BO3ICUCTBUS
13 Hajqmuue npakTH4ecKUX HABBIKOB IVIAHUPOBAHHUS M OCYIIECTBJICHUS CJIeAYIOIIMX XMMHYECKUX IKCIIEPUMEHTOB:
13.1 W3y4YeHHE U omucaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE MII 1.2.1 npUOOpEeTEHUE OMbITa HCIOJB30-
¢ pM3MUECKUMH ¥ XUMHUYECKUMH SIBJICHUSMH; OMBITHI, HIUTIOCTPUPYIO- BaHUSl Pa3JIMYHbIX METOJOB H3Y-
M€ MPU3HAKK MPOTEKAHNUS XUMHYECKHUX PEaKIIHii YeHHsl BEIIeCTB: HaOMIOJeHHS 3a
13.2 M3YyYEeHHE CIIOCOOOB pa3/esieHus cMeceit MII 1.2.1 UX TIPEBPAIICHUAMH IIPH IPOBEJIE-
13.3 MOJIyYeHHE KHCIOpOoJa M M3yYeHHE ero CBOMCTB; IOJYYEHHE BOAOPOJA MIT 1.2.1 HAX  HCCJIOXHBIX — XUMHHUCCKUX
U U3yYEHUE €r0 CBOMCTB; MOJYYEHHE YIJICKUCIOrO ra3a U U3y4eHUe ero OKCHIEpHUMEHTOB € HCIIOJIb30BA-
CBOICTB; MMOJIy4eHHE aMMUAKa U N3y4YE€HHUE €TI0 CBONCTB HHEM  J1abOpaToOpHOro  060pyn0-
13.4 IPUTOTOBJIEHHE PACTBOPOB C ONpENEISHHON MaccoBOil oneil pacTBo- MIT 1.2.1 BaHHs 1 PHOOPOB
PEHHOTO BEIECTBA
13.5 MpUMEHEHHE UHANKATOPOB (JIakMyca, MeTHIIopaHka u (eHondranenna) MII 1.2.1
JUISL ONIPEJICJIEHNS XapaKTepa cpefibl B pacTBOpax KUCJIOT U IIeJI04eit
13.6 HCCJIEIOBAaHUE U OMMCAHUE CBOMCTB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX MII 1.2.1
KJIaCCOB; M3yY€HHME B3aUMOJEWCTBHS KHCIOT C METaUlaMH, OKCHIaMH
METaJJIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMHU;
[I0JIy4E€HHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO METaJlla APYyTUM U3 pacTBOpPa COJIU; MCCIEIOBAHNE
aM(OTEPHBIX CBONCTB FMIPOKCUIOB AJIIFOMUHUS U ITMHKA
13.7 pelIeHue SKCIEPUMEHTANBHBIX 3a7a4 Mo TemaMm: «OCHOBHBIE KJIACChI MIT 1.2.1;3.1.2

HEOPraHWYECKUX COCAMHEHUI»; «DJIEKTPOJIUTHYECKAS] IHCCOLUALIUS;
«Baknennne HeMeTalIbl U UX COSHUHEHUS»;, «BakHeHIne MeTasmbl
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Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBLIM pe3yjabTaTaM 6a30Boro | MeranpeamMetHslii | O000ménnbie (GOpMYyTUPOBKH
NpoBePSIEMOro YPOBHSI OCBO€HHMSI OCHOBHO# 00pa30BaTe/IbHOI NPOrpaMMbl pe3yjabTart TPe0OBAHMI K NPeIMeTHbIM
TpeOoBaHus OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
U MX COCAMHEHMSDY
13.8 XMMHUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOLINE NpU3HaKu nporekanus | MII 1.2.1;3.1.2
peakuii MIOHHOro oOMEHa; KaueCTBEHHbIE PEAKLUU Ha IPUCYTCTBYIO-
M€ B BOJHBIX PAcTBOpPAX MOHBI: XJIOPUA-, OpPOMUI-, HOIUA-, CYIbdaT-,
dbocdar-, kapOoHAT-, CHIMKAT-aHHOHBI, THIAPOKCUI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, Kajbllds, aJFOMUHUsA, kene3a (2+) u kenesa (3+),
Menu (2+), nuHKa
14 Ymenue:
14.1 NPEJCTaBIATh PE3yJbTaThl 3KCIEPUMEHTa B (opMe BBIBOAOB, JOKa3a- MII 2.1.3 OBnaneHre MOHATUHHBIM anmnapa-
TENbCTB, TIpad@UKOB W TaOMUI] U BBISABIATH SMIMPHUUYECKHUE 3aKOHO- TOM U CHMBOJUYECKHM SI3BIKOM
MEpPHOCTH XMMUU;
OCO3HAaHHWE OOBEKTHBHOW 3HAYU-
MOCTH OCHOB XMMHYECKOH HayKu
KaKk 00JJaCTH COBPEMEHHOIO €c-
TECTBO3HAHUS
14.2 YCTaHaBJIMBATh CBA3M MEXIY pealbHO HAaOIFOJaeMbIMH XMUMHUYECKHUMHU MIT 1.2.5 OBJIQJICHUE TOHATUHHBIM ammapa-

SABJICHUAMHA W IIpoHecCaMu, MPOUCXOAAINMMH B MAKpO- U MHUKPOMUPC,
OOBACHATH MMPUYIHNHBL MHOFOO6pa3I/I$I BCILICCTB

TOM WU CHMBOJIHNYCCKHUM SI3BIKOM
XHUMHH;

OoCO3HaHHE OOBEKTUBHOM 3HAYH-
MOCTH OCHOB XHMMHYECKOH HayKu
KaKk O00JIaCTH COBPEMEHHOTO €cC-
TECTBO3HAHUS

© 2024 denepanbHas ciryx0a 110 Haa30py B cepe 00pa3oBaHUs U HAYKH




Komuduxarop OI'D 2024 r.

XUMMUHA, 9 knace.  13/18

Paspnes 2. IlepedeHb 3J1eMEHTOB COIePKAHUS, IPOBEPAEMBIX HA OCHOBHOM IoOCyIapcTBeHHOM 3K3amMene no XUMHUU

o0pa3oBaHUs IO XUMHUH TIEPEUEHb MTPOBEPSIEMBIX JIEMEHTOB COJICPIKAHUS.

B Tabnune 3 mpuBenéH cocTaBlieHHBI Ha OCHOBE (emepanbHO 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOTO OOIIETO

Tabnuya 3
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA B nporpamme Hanu4ymne nanuoro
KAaKOr0 KJIacca | 3JIeMEeHTa CO/lePKAHUS
u3yvaercsi B koaudukatope OI'I
NMPONLIBIX JeT
1 IlepBoHauYaJbHbIC XUMMHYECKHE IOHATHS
1.1 Yuctele BeniecTBa M cMecu. CriocoObl pa3aesieHus: cMecei 8 +
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE d7IeMeHThl. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [IpocThie 8 +
Y CJIO’KHBIE BEIIECTBA.
1.3 Xumndaeckas popmysa. BareHTHOCTh aTOMOB XUMHUUYECKHX A1eMeHTOB. CTENeHb OKUCICHHUS 8 +
1.4 3aKoH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aToMHas macca. OTHOCHUTeNbHas 8 +
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMHYECKOr0 3JIEMEHTA B COEJUHEHUU
1.5 KomnyectBo BemectBa. Moab. MonsipHass macca. MonsipHblii 00bEM Ta3oB. B3anMocBsi3b 8 +
KOJIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHHUI] BEIIECTBA
1.6 Ousnyeckue M XUMHUYECKHE SBJICHUS. XHWMHUYECKas peakuus M e€ MpHU3HaKdh. 3aKOH 8 +
COXpaHEHHUs MACChl BEIIECTB. XUMHUYECKNE YPABHEHUSI
2 Ilepuoguuecknii 3akoH u Ilepnonnyeckas cucrema xumuieckux djieMeHToB /L. MenaesieeBa. CTpoeHne aToM0OB
2.1 [lepuonnuecknii 3akoH. Ilepuomuueckast cucrema xumudeckux snemeHtos JI.M. Menne- 89 +
neesa. [leproasl u rpynnel. U3NYECKU CMBICI MOPSAIKOBOIO HOMEpA, HOMEPOB IEPHOJA
Y TPYIIIbI 3JIEMEHTA
2.2 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpOCHHUE IEKTPOHHBIX 8-9 +
0o0oylouek aToMOB MepBbIX 20 XUMHYECKHX dJeMeHTOB llepuoanueckoil cucTembl
J.. Menneneera
23 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, 89 +

KaJusl, Kanplus (pajlyca aToMOB, 3JIEKTPOOTPULIATEIHHOCTH, METAINTMYECKUX U HEMeTall-
JUYECKUX CBOMCTB) U MX COCIMHEHHM B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEHTOB B [lepro-
JUYECKON CUCTEME U CTPOEHUEM UX aTOMOB
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Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS B nporpamme Hanuuune nanHoro
KAaKOro Kjacca | 3JeMeHTa CoAepPKaHusl
H3yuyaercst B koaudukarope OI'I
NPOLLIBIX JeT
3 CTtpoeHue BelecTBa

3.1 Xumuueckasi cBsi3b. KoBasieHTHass (MOJIsIpHAsE W HETOJSIPHAsi) CBSA3b. DJIEKTPOOTPHUIIA- 8-9 +
TEIHHOCTh XUMUYECKUX dJ1eMeHTOB. MloHHas cBsa3b. MeTannndeckas CBs3b

3.2 Tunbel KpUCTALTMYECKUX PEMIETOK (aTOMHAs, HWOHHAS, METAUTMYECKas), 3aBHCUMOCTh 8-9 R
CBOICTB BEIIECTBA OT TUMNA KPUCTAJUIMYECKON PEMIETKH U BUJA XUMUYECKOU CBSI3U

4 BaxHeiilue npeacraBuTe/ M Heoprannyeckux Bemects. Hemerauibl u ux coennHennsi. MeTasljibl M X COeIUHEHUsI

4.1 Knaccudukanuss 1 HOMEHKIAaTypa HEOPTaHMYECKHUX COCJUHEHUH: OKCHAOB (coieobpa- 8 +
3YIOIIHME: OCHOBHBIE, KUCIIOTHBIC, aM(POTEpHBIC) U Hecoeo0pa3yolre; OCHOBaHUH] (TIEI0YN
U HEpacTBOPUMBIE OCHOBAHMSI); KUCIOT (KHCIOPOICOAEpKAIINEe U OECKHCIOPOIHBIEC, OJTHO-
OCHOBHBIC U MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

4.2 ®u3nueckue U XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJIOPOJA, XJOpa, 89 +
KHCJIOPOJIa, CEPHI, a30Ta, pocdopa, yriaepoaa, KpeMHUs

4.3 dusznueckue M XUMHYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-METAUIOB: JIUTHUsS, HATPHs, Ka- 9 +
TS, MATHUSL M KalblMs, AJIOMUHUS, JKeJe3a. OJIeKTPOXUMHYECKUN psi HampsLKeHUN
METaJIJIOB

4.4 Ou3nyecKkue W XUMUYECKHE CBONCTBA BOJOPOJHBIX COCAMHEHUNW HEMETaJIOB: XJIOPO- 9 —
BOJIOPOJia, CEPOBOAOPOIA, AMMHAKA

4.5 du3nyecKue 1 XUMUIECKHe CBOWCTBA OKCUA0B HeMeTaoB: cepol (IV, VI), azora(ll, IV, V), 8 +
docthopa(Ill, V), yrnepoma(ll, IV), kpemuusi(IV). IlonydyeHne OKCHI0B HEMETAIIIOB

4.6 Xumudeckue cBoiictBa okcunoB: MetamioB IA—IIIA rpynn, uunka, meau(Il) u sxenesa(Il, III). 8-9 +
[TosrydyeHne OKCHJIOB METAJLIIOB

4.7 XUMHUECKUE CBOWCTBA OCHOBAHUN M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMeEpe TUIPOKCHIIOB 89 +
ATIOMHUHMSL, XKene3a, HuHKa). [logyuyenue ocHoBaHM U aM(OTEpHBIX THIPOKCHIOB

4.8 OO0muye XMMHYECKHe CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOMN, CEPHUCTOH, 8-9 +
CepHOM, a30THOM, (oCHOpPHOH, KpPEeMHHEBOH, yrosbHOW. OcoOble XMMHUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOW CEPHOM M a30THOU KHUCJIOT. [loydeHne Kucior

4.9 OO0me XuMHIECKUE CBOMCTBA cpeHuX cosed. [lomyuenue coneit 8-9 +

4.10 [Tonyuyenue, coOupanue, pacro3HaBaHUE BOAOPOa, KUCIOPOa, aMMHaKa, YIJIEKUCIOro rasa 89 —
B J1a00opaTopuu

' 35ech 1 nasee: dneMeHThI COJIEpXKaHHS, OTMCUCHHBIC 3HAKOM «—», He OyIyT mpeacTaBieHbl B 3aganusax OI'D 2024 r.
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Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS B nporpamme Hanuuune nanHoro
KAaKOro Kjacca | 3JeMeHTa CoiepKaHusl
H3yuyaercst B koaudukarope OI'I
NPOLLIBIX JeT

4.11 [Tomyuenne amMMuaka, CepHOM M a30THOM KHCIIOT B MPOMBIIUIEHHOCTH. OOmMe crnocoObl 89 +
MOJIYYCHUS] METAJJIOB

4.12 ['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTraHWYECKUX COETMHEHUI 89 +

5 XuMHYECKHEe peakunu

5.1 Knaccudukanuss XUMUYECKHX PEAKIUN MO Pa3IMYHBIM MPH3HAKAM: 10 YHCIY U COCTaBYy 89 +
Y4acTBYIOUIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo H3MEHEHHIO CTETeHEen
OKHCJICHUSI XUMUYECKUX HJIEMEHTOB

5.2 TennoBoi 3p(HEeKT XUMHUYECKOW pPeaKIuu, TEPMOXMUMHYECKHUE YpPaBHEHHs. DK30- U IHJIO- 8 +
TEPMUYECKHUE peaklnK. TepMOXUMUYECKUE YPABHEHHUS

5.3 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTeNn W BoccTaHoBUTeNU. [Iponecchl 89 +
OKHUCJICHUSI M BOCCTAHOBJICHHUS. DIIEKTPOHHBIN OallaHC OKUCIMTEIHLHO-BOCCTAHOBUTEIHHON
peakuuu

5.4 Teopust EKTPOAUTHIECKON Aucconrai. KaTnoHbl, aHUOHBL. DJIEKTPOIUTHI U HEAJIEKTPO- 8-9 +
auThl. CuibHbIE U cradble 21eKTPoauThl. CTENeHb TUCCOLMALIUN

5.5 Peaknym noHHOTO OOMeHa. Y CIIOBUS NPOTEKAHUS peaKInii HOHHOTO OOMEHA, TIOJTHBIC U CO- 9 +
Kpali€HHbIE HOHHBIC YPaBHEHHUS PeaKInil

6 XuMus M OKpYKaUIas cpeaa

6.1 BemecrtBa 1 Marepuansl B TOBCEIHEBHOM >KM3HHM Ye€JOBEKa. be3omacHoe HMCHoJIb30BaHUE 89 +
BEIIECTB U XUMUUECKHUX pPeakiuil B 1abopaTopun u ObITy. IlepBas momols npu XMMHYECKHX
0’KOTrax U OTPABJICHUSIX

6.2 XHUMHYECKOE 3arps3HEHUE OKpYIKaromed cpeabl (KUCIOTHBIC JOXKIH, 3arps3HEHUE TOYBHI, 8-9 +
BO3JlyXa M BOIOEMOB), CHOCOOBI ero mnpemorBpamieHus l[IpexenbHas AOMycTHMAas KOH-
nentparus BemectB (I1JIK). Poap xumMum B penieHUr SKOJOTHYECKHUX MpoOieM. YcuiaeHue
NapHUKOBOTO 3¢ dekTa, pa3pylieHre 030HOBOTO €05

6.3 [Ipumenenue cepsl, a3ora, pochopa, yriepoaa, KpeMHUSI U UX COCTUHEHUN B OBITY, MEIU- 9 —
L[MHE, POMBIIIJIEHHOCTH U CENIbCKOM XO03siiicTBe. [IpruMeHeHre MeTauioB U CIJIaBOB (CTallb,
YyTyH, JIOpaIIOMUHUI, OpoH3a) B OBITY M NPOMBILUIEHHOCTH UX coenuHeHuil. [lonarue
0 KOPPO3HUH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UHU

6.4 [IpupoaHbie UCTOYHUKHA YTIIEBOJAOPOAOB (Yyrojb, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHI HUX 9 +

nepepaboTku (O€H3UH), MX POJIb B OBITY M IPOMBIIIIICHHOCTH
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Kona IIpoBepsieMblii 3JIEMEHT COAEePKAHUS B nporpamme Hanu4yue gaHHOTO
KAKOI'0 KJIacca | 3JIeMeHTa COePKAHUS
H3yuyaercst B koaudukarope OI'I
NPOULIBIX JeT
6.5 [lepBoHavyanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriaepoaa (MeTaH, 9 -
9TaH, STWIEH, alleTWICH, 3TAaHOJ, TJIMIEPHH, YKCycHas kuciota). [lonstue o Ouomornvecku
Ba)KHBIX BEIIECTBAX: KUpaX, OelIkax, YIIeBoIaX — M UX POJIU B )KU3HHU YEIIOBEKa
7 Pacuérnpi:
7.1 1o opmynamM XUMHUYECKUX COETMHEHUIN 8 +
7.2 MacChl/MacCOBOM J0JM pacTBOPEHHOTO BEIIECTBA B pACTBOPE 8 +
7.3 110 XUMUYECKUM YPaBHEHUSIM 89 +
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Pa3nen 3. OTpakeHne B coiepKaHUU KOHTPOJbHBIX H3MEPUTENbHBIX
MaTepuaJI0B JUYHOCTHBIX Pe3y/IbTATOB OCBOCHUA OCHOBHOM
00pa3oBaTeJIbHON MPOrpaMMbI OCHOBHOTO 0011Ier0 00pa3oBaHus

JImgHOCTHBIE ~ pe3yibTaThl  OCBOCHUS  OCHOBHOW  00pa3oBaTeNbHOI
nporpammbl o0y4varomumucs (Ha ocnope @I'OC 2021 r.) oTpaxkaroT rOTOBHOCTh
O0y4YarOIMXCS ~ PYKOBOACTBOBATBCS ~ CHCTEMOM  MMO3MTHBHBIX  [[EHHOCTHBIX
OpPHCHTAIMH W paCIIUpEeHHEe OIbITa JEITEIFHOCTH Ha e€ OCHOBE W B Ipolecce
peanu3aiii OCHOBHBIX HAMPABICHUIH BOCITUTATEILHOMN SSITETbHOCTH.

CopepkaHrue W pe3ysbTaThl BhIMONHEHUS 3anaHuid OI'D cBs3aHBl B TOM
4Huciae C JIOCTIDKEHHEM CIEAYIOMIUX JIMIHOCTHBIX —PE3YJIbTAaTOB  OCBOCHUS
OCHOBHO# 00pa3oBaresibHOM nporpamMmMel Ha ocHoBe OT'OC 2021 r.

B uactu @usuueckozo eocnumanus, GopMuposanus Kyabmypvl 300pP06bs
U IMOYUOHANILHO20 OILA2ONOIYYUSL:

— OCO3HaHHUE [EHHOCTH KHI3HH;

— OCO3HaHHWE MOCTCACTBUI M HEMPUATHE BPEIHBIX MPUBBIYCK (ymoTpeOiieHue
aJIKOTOJIsl, HAPKOTUKOB, KypeHUe) W WHBIX (GopM Bpeaa i (pusmueckoro
U IICHXHYIECKOTO 3[0POBbS;

— coloeHre TpaBHiI 0€30MAacHOCTH, B TOM YHCJIE HaBBIKOB 0E30MMaCHOTO
MOBE/ICHUS B MHTCPHET-CPEIE;

— CIIOCOOHOCTH AJANTHUPOBATHCS K CTPECCOBBIM CHUTYALUSIM M MEHSIOIIUMCS
COLMAIBHBIM, HH(OPMALMOHHBIM M IPHPOJHBIM YCIOBHAM, B TOM YHCIE
OCMBICJISISI COOCTBEHHBIH OMBIT M BBICTpanBasl JaTbHEUIIINE [IEIH;

— yMEHHe NPUHUMATh cebs U APYTUX, HE OCYKIast;

— yMEHHE OCO3HaBaTh SMOILMOHAIIBHOE COCTOSHHE CeOs U APYruX, yMEHHE
YIPaBIISATH COOCTBEHHBIM SMOIHOHATBHBIM COCTOSTHHEM;

— c(hOopMHUPOBAaHHOCTh HABHIKA peQIEKCHH, NPHU3HAHUE CBOCTO IIpaBa Ha
OLIMOKY M TaKOTO JKe IpaBa JAPyroro 4eaoBeKa.

B gactu mpydosoco 6éocnumanusi:

— WHTEpeC K MPaKTUYECKOMY H3YUYCHHUIO MpOoQeccHuil W Tpyda pa3InIHOro
poda, B TOM YHCJIC HAa OCHOBE NPUMEHCHHS H3Y4acMOro HPEIMETHOTO
3HAHMUS,

~ O0CO3HaHWE BYKHOCTH OOYUESHHS Ha MIPOTSHIKCHUU BCEH JKU3HH JJIS YCIICITHOM
MPOPECCUOHANBHON JEATSILHOCTH U Pa3BUTHE HEOOXOMUMBIX YMEHUH LIS
3TOrO;

— YBaXCHHUE K TPYIy U pe3yJbTaTaM TPYJOBOH AESTETbHOCTH.

B wactu sxoaozuueckozo socnumanus:

— OpHEHTAlHs Ha MPUMCHEHHWE 3HAHUI M3 COUAITBHBIX M €CTECTBEHHBIX HAYK
JUSL pelIeHHs 3amad B OONACTH OKPY)KAIOLICH Cpeabl, IUIAHUPOBaHHS
MOCTYITKOB M OIEHKH WX BO3MOXKHBIX MOCNIEACTBUI U OKPYKAFOIIEH
Cpensl;

— TMOBBILICHHE YPOBHS AYKOJOTHYECKOW KYyJIbTYPBI, OCO3HAHHE TII00AIBHOTO
XapakTepa YKOJIOTHIECKUX MPOOIIEM U IyTeH MX PEIICHHUS;

— aKTHBHOE HETIPHATHE ASHCTBHI, IPHHOCAIINX BPE] OKpYKaloIel cpene;
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— OCO3HAHHE CBOCH pONMM Kak TpaXJaHWHA U TIOTPEOHUTENs B YCIOBHUIX
B3aMMOCBSI3H ITPUPOJHON, TEXHOJIIOTHIECKOHN U COMUATIBHOMN Cpes.

B vacTtu npunamus yennocmu HayuHo20 nO3HAHUL:

— OpHeHTauusi B JAEATSNPHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPE/ICTAaBICHUIT 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS UeJOBEKa,
TIPUPOIIBI X OOIIECTBA, B3aHMOCBS3SX YEJIOBEKA C IPUPOTHON U CONUATBHON
cpenowu;

— OBJIJICHUE SI3BIKOBOM M YMTATENbCKON KyJIbTYpOil Kak CpeACTBOM MO3HAHUSA
MHpa;

— OBJIQJICHAC OCHOBHBIMH HAaBBIKAMH HCCIICOBATEIECKON JICATENBHOCTH,
YCTAaHOBKA HA OCMBICIICHHUE OIIBITA, HAOIIOACHUH, IIOCTYNIKOB U CTPEMIICHHE
COBEPIICHCTBOBATH ITyTH JOCTIKCHHS HHAWBUIYAIFHOTO W KOJTIEKTUBHOTO
Oaromoryqus.

ITpumenurensro k @T'OC 2010 r. MOXXHO TOBOPHUTH O CBs3U 3amanuii OI'D
C IOCTIDKEHHEM JIMYHOCTHBIX Pe3yIbTaTOB OCBOSHHS OCHOBHOW 0Opa3oBaTeNbHOM
IpOrpaMMBI  OCHOBHOTO OOmIETO 00pa30BaHUS, OTPAXKAIOIMX T'OTOBHOCTh
M CHOCOOHOCTh  OOy4Yaromuxcst K  CaMOPasBUTHIO M JIMYHOCTHOMY
CaMOoOIpeeTCHUI0, CcHOPMUPOBAHHOCTh HX = MOTHBAMM K  OOYyYeHHIO
U LIeJICHANPABICHHOW T03HABATEIILHONW  JEATENbHOCTH, CHUCTEMBl 3HAYHMBIX
COIMANBHBIX U MEXJIMYHOCTHBIX OTHOIICHHUH, IIEHHOCTHO-CMBICJIOBEIX YCTaHOBOK,
OTpPaXKAIOLMX JIMYHOCTHBIE M  TPaXKIAHCKUE  IO3ULUM B JAEATEIbHOCTH,
CoLHMalNbHble KOMIIETCHIIMH, IPAaBOCO3HAHHME, CHOCOOHOCTb CTaBUTh LEIH
U CTPOUTH KM3HEHHBIC IUIAHBL, - CIIOCOOHOCTP K OCO3HAHUIO POCCHHCKOH
UJICHTUYHOCTH B TIOJIUKYJIETYPHOM COIIIyME, B TOM YHCIIC

«2) popmHpoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIMXCSA K CaMOPa3BUTHIO U CaMOOOpa30BaHHIO HA OCHOBE
MOTHBAIlM K OOYYCHMIO ¥ TO3HAHHIO, OCO3HAHHOMY BBIOOPY ¥ IIOCTPOCHHIO
JaJbHEHIIeH MHANBHIYaIbHOW TPACKTOPUH 00pa3oBaHMs Ha 0a3e OPHEHTHUPOBKU
B MUpe npodeccuii 1 MpodeCCHOHANBHBIX TPEANOYTCHUH, ¢ YYETOM yCTOHUUBBIX
MO3HABATEIBHBIX MHTEPECOB, a TAKXKE Ha OCHOBE ()OPMHUPOBAHUS YBAXKHUTEIHHOTO
OTHOILICHUS K TPYAY, PA3BUTH OIBITAa YIACTHSA B COI[HANBHO 3HAUNMOM TPYAE;

3) ¢opmMupoBaHHE  LIEIOCTHOTO  MHPOBO33PCHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH H OOLIECTBEHHOW IPaKTUKH,
YUHUTBIBAIOIIETO CONHUATIBHOE, KyIbTypHOE, S3BIKOBOE, JTyXOBHOE MHOrooOpasme
COBPEMEHHOI'0 Mupa; <...>

8) hopmHpoBaHKE LIEHHOCTH 3I0POBOTO M OE30MaCHOTO 00pa3a XKHU3HU; <...>

9) popmupoBaHEE OCHOB SKOIOTHYECKOH KYIBTYPBI, COOTBETCTBYIOIICH
COBPEMEHHOMY YpPOBHIO 3KOJIOTHYECKOTO  MBIIUICHUS, pPa3BUTHE  OIBITA
9KOJIOTHYECKH OPHUCHTHPOBAHHOW pPE(IICKCHBHO-OICHOYHOH W IMPaKTHYSCKON
JESITEbHOCTH B )KU3HEHHBIX CUTYAIHAX).
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