I[TPOEKT

I'ocynapcTBeHHasi HTOroBasi aTTecTALM 1O 00pa3oBaTeIbHBIM IPOrpaMMam
OCHOBHOT0 00111eTr0 00pa3oBaHus B oopme
OCHOBHOTI'0 rOCYy/IapCTBEHHOr0 3K3ameHa (OI'I)

Koaudukarop
IIPOBEPSEMbIX TPEOOBaHHI K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON
MpOrpaMMBI OCHOBHOTO 00IIETr0 00pa30BaHNS U HICMEHTOB COIEPIKAaHUS
JUIsl TPOBEAEHHS OCHOBHOTO TOCYAapPCTBEHHOIO 3K3aMEHa
no XUIMHU

MIOATOTOBJICH. (heAEPATBHBIM FOCYAPCTBEHHBIM OIOKETHBIM
. HAy4HBIM YUPEXKICHUEM .
«OEJEPAJIBHBIM MHCTUTYT NEJAT OIr'MYECKNX U3MEPEHUN»
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Konunduxatop
NpoBepsieMbIX TPeOOBaHMIl K pe3y1bTaTaM 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMA U 3JIEMEHTOB
COJep KAHUS 1JISl MPOBE/IeHNsS] OCHOBHOI'O roCy1apCTBEHHOI0 IK3aMeHa
no XUMHUHN

Koandukatop cocraBieH Ha oOcHOBe (QeaepaqbHOro roCyIapcTBEHHOTO
00pa3oBaTeNnbHOr0 CTaHAApPTa OCHOBHOTO oOmiero obpazosanus (maaiee — GI'OC)
(npuxa3 MunucrepcTBa npocseuieHus Poccuiickoit @enepauuu ot 31.05.2021
Ne 287 «O06 ytBepxaeHUu (hefepalibHOTO TOCYJapCTBEHHOTO 00pa3oBaTeabHOTrO
CTaHapTa OCHOBHOTO 00mIero oopasoBaHus») U QenepanbHOH 0Opa3zoBaTeIbHOU
IporpaMMBI  OCHOBHOTO  ob0miero  oOpasoBaHms  (mpuka3 ' MuHHCTEpCTBA
npocsenieHus Poccuiickoit @eneparmu ot 18.05.2023 Ne 370 «O06 yTBep)KaeHHH
(denepanabpHOI 00pa30BaTEILHOMN MPOrPaMMbl OCHOBHOTO OOIIETO 00pa3oBaHMU).

Koandukatop oTpakaeT NpeeMCTBEHHOCTb IPOBEPSIEMBIX MPEAMETHBIX
TpeOoBaHUH K pe3yJbTaTaM OCBOCHUS OCHOBHOH 00pa30BaTENIbHOM MPOTpaMMBI
ocHOBHOTO 0011ero obpazosanus Ha ocHoBe PI'OC 2010 . u ®I'OC 2021 r.

KoaudukaTop cocTouT U3 Tpéx pasnenos:

— pasgen 1. «IlepedeHs mpoBepseMbIX TPEOOBAHUH K pPe3yabTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMBI OCHOBHOTO 00IIero oOpa3oBaHHs
no XUMHNN»;

— pazzen 2. «IlepedeHb 21eMEHTOB COAEpIKaHUs, TIPOBEPSIEMBIX HA OCHOBHOM
rocyaapcTBeHHOM dk3ameHe mo XMMUN»;

— pasmen 3. «OrpaxeHue B COACPKAHHUA KOHTPOJBHBIX HM3MEPHTEIHHBIX
MaTepuaoB JIMYHOCTHBIX Pe3yNIBTaTOB OCBOCHHS OCHOBHOI
00pa30BaTeNnbHOI IPOTrPaMMbl OCHOBHOT'O 00LIIEr0 00pa30BaHM».

B xomuduxarop He BKIIOYEHBI TpeOOBaHHUS K pe3yiabTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHOM TPOTPaMMBI OCHOBHOTO 00mIero oOpa3oBaHHs
M JIEMEHTHl COJICP)KaHMs, IOCTIDKCHHE KOTOPBIX HE MOXKET OBITh IPOBEPEHO
B paMKax TOCyAapCTBEHHON UTOTOBOM aTTECTaIUH.
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Pa3nex 1. IlepedeHb MpoBepsieMbIX TPeOOBAHUI K Pe3yJIbTATAM OCBOECHUS
OCHOBHOIi 00pa30BaTeJIBLHOI MPOrpaMMbI 0CHOBHOT'0 001IIEr0 0GPa30BaHUA
no XUMUN

B Tabmuue 1 npuBenéH cocraBieHHBIH Ha ocHOBe 1. 43 ®I'OC mepedeHb
MPOBEPSEMBIX TPEOOBAHHUN K METAMPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbI OCHOBHOTO OOIIETO 00pa30BaHMsI.

Konuduxarop OI'D 2024 . XUMMS, 9 knace. 4/ 18

Kon

IIpoBepsieMble TPeGOBaHNS K MeTANIPEAMETHBIM

nmpoBepsieMoro pe3dyJibTaTaM OCBOCHUA OCHOBHOM 06pa30BaTeJ’lbl—[0ﬁ

TpeOOBaHUA

NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuA

1.2.3

CaMoCTOATENTbHO (OPMYJTHUPOBATH OOOOIICHUS W BBIBOIBI IO
pe3ysibTaTaM HpPOBEAEHHOTO HAOIIONCHUS, OIBITAa, HCCICIO0Ba-
HUSI, BIAIETh HHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH ITOJTyYeH-
HBIX BBEIBOJLOB M 0000IIEHHI

1.2.4

HpOFH03I/Ip0BaTI) BO3MOJXHOC I[aJILHeﬁIHee pa3BUTHUE TIPOLECCOB,
COOBITHI M HX NOCJICACTBHUA B aAHAJIOTUMYHBLIX HIIM CXOJHBIX
CUTyallusaX, BBIABUI'aTb MPEANIOIOXKCHUA 00 ux pa3BUTHHU B HO-
BBIX YCJIOBUAX U KOHTCKCTAX

1.2.5

Hcrmonp30BaTh BOIPOCH KaK HCCIIENOBATEIbCKHA HHCTPYMEHT
HO3HAHUS;

(hopMyIHPOBATH BONIPOCHL, (PUKCHPYIOIIHE. Pa3phIB MEXKIY peab-
HBIM ¥ JKEJaTeNbHBIM COCTOSHHEM CHTyalluH, 00BEeKTa, caMo-
CTOSATENBHO yCTaHABINBATh HCKOMOE M JJaHHOE;

(hopMHpOBaTH THIOTE3Y 00 NCTHHHOCTH COOCTBEHHBIX CYXKICHHN
U CYXJICHUH APYTUX, apTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHHE

1.3

Paboma c unghopmayuei

Tabauya 1

Kon IIpoBepsiemble TpeGOBaHUSI K MeTanpeAMeTHBIM

NpPOBEPSIEMOro pe3yJbTaTaM 0CBOEHUsI OCHOBHOI 00pa3oBaTe/IbHOI
TpeGOBaHUA NPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
1 ITo3naBaTenbHble YY /|

1.1 ba3zosvie nocuueckue deiicmeun

1.1.1 BrISBIATH M XapaKTepPU30BaTh CYNIECTBCHHBIC MPU3HAKU O00BEK-
TOB (SIBJICHHIA)

1.1.2 VYcraHaBIMBaTh CYIIECTBEHHBIN TIPU3HAK KiIaccu(UKaluy, OCHO-
BaHHS JJIsI O0OOLICHUS W CPaBHEHHs, KPUTEPUU MPOBOAUMOIO
aHaIM3a

1.1.3 C yuéToM mnpeIoKeHHOM 3alaud BBIABIATH 3aKOHOMEPHOCTU
Y IPOTUBOPEYHUS] B paccMaTpuBaeMbIX (pakrax, NaHHBIX U Ha-
OJIIOICHUSX;
npeaaraTb KpUTEpUH AJIS BBISIBICHUS 3aKOHOMEPHOCTEH M IPO-
TUBOPEUUIL;

BBIABJIATH I[e(l)I/IHI/ITLI I/IH(l)OpMaLII/II/I, JaHHBIX, HeO6XOI[I/IMBIX JJ1A
PpCIICHUA MOCTaBICHHOMN 3a1a4un

1.3.1

ITpuMeHATh pa3nM4HBIE METOABI, HHCTPYMEHTBI U 3aIIPOCHI IIPU
noucke W orbope MHGOOPMAIUH MIM IAHHBIX W3 HCTOYHHKOB
¢ yuETOM IpeUI0KEHHOH y4eOHOH 3a/1aull ¥ 33IaHHBIX KPHTECPHEB

132

Br16upats, aHAAU3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIIPETH-
poBaTh HHPOPMALHIO PA3NUYHBIX BHIOB U (OPM MPEICTABICHNS,;
HaXOJIUTb CXOAHBIE. apr'yMEHThI (IIOATBEPXKIAIOLUINE WMIM OIPO-
Bepraromfe OJHy U Ty K€ HJAE0, BEPCHIO) B Pa3IHYHBIX HH-
(hOopManMOHHBIX HCTOYHHUKAX

1.1.4 BbISIBISITH NPUYMHHO-CIEACTBEHHBIE CBSA3U IPH  U3YyYCHHUU
SIBJICHUM U MPOIIECCOB
1.1.5 Jenath “BBIBOABI C KCHONB30BaHHEM JCIYKTUBHBIX M HWH-

IYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHHM [0 aHaJOTHH,
(hopMynHpOBaTh THIIOTE3BI O B3AUMOCBSI3SIX

133

CaMOoCTOsTENIFHO BBIOMpPATh ONTUMAIBbHYIO (OpMy TpeacTaB-
neHns MHQPOpMAllMd W WUIIOCTPUPOBATH pelIaeMble 3aTadyd
HECIOXHBIMUA CXEMaMH, TUarpaMMaMH, WHOW Tpadukoil W ux
KOMOUHAIIUSIMH

1.1.6 CaMOCTOSITENIbHO BBIOUPATh CIOCOO pelIeHUs y4eOHOW 3anadu
(cpaBHHBaTh HECKOJBKO BAPUAHTOB DCIICHHUS, BBIOWPATh Hau-
Oosee TOXXOMANMH C YY4ETOM CAMOCTOSTENFHO BBIIEICHHBIX

1.34

OueHnBaTh HAaAEKHOCTH WMHOOPMAIMK II0 KPHUTEPHSAM, Mpen-
JIOKEHHBIM II€JarOTMYECKUM pabOTHUKOM MWIHM  CHOpMYJIH-
POBaHHBIM CaMOCTOSITEILHO

1.3.5

3(1)(1)GKTI/IBHO 3aIlIOMUHATh U CUCTECMATHU3UPOBATH PIH(bOpMaIII/I}O

KommynukaTtuBuble YV /|

KpUTEpPHUEB)
1.2 bazosvie uccnedosamenvckue deiicmaus
1.2.1 IIpoBoauTh 1O CaMOCTOSITEIBLHO COCTaBICHHOMY IUIAHY OIIBIT,

HECIIOXHBIH  JKCIIEPUMEHT, HEOOJNIbIIOe UCCICOBaHHE IO
YCTaHOBJICHHUIO OCOOCHHOCTEH OOBEKTa HM3YYEHHS, MPUUNHHO-
CJICJICTBEHHBIX CBS3EH U 3aBUCUMOCTEH 00BEKTOB MEXy COO0H

2.1

Oowenue

2.1.1

BripaxxaTh ce0st (CBOIO TOYKY 3pCHHUS) B YCTHBIX U MHCHMEHHBIX
TEKCTax

1.2.2 OueHnBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTH HMH(pOpMAIIHH,
MOJIYYEHHOM B X0JI¢ UCCIIEIOBAHUS (IKCIIEPUMEHTA)
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Kog
NpOBEPSIeMOro
TpeOoOBaHUA

IIpoBepsiemble TpeGOBaHUS K MeTanpeAMeTHBIM
pe3yJbTaTaM 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusA

Konuduxarop OI'D 2024 .
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2.1.2

B xome amanora u (WiM) AMCKYCCHH 3allaBaTh BOIPOCHI MO CY-
HIECTBY 00CY’KIAEMON TEMbI U BBICKA3bIBATh MIEH, HALIEICHHBIC
HAa pEIICHHE 3aJaud W MOJJCPKaHue OJaroKenaTenbHOCTH
OOIICHHS,

COIOCTABIIATh CBOM CYXIECHHUsS C CYKACHHUSAMH JPYTHX yd4acT-
HHKOB JIMAJIOra, OOHAPYKMBATh PAa3JIMUUe M CXOJCTBO MO3UIIHIA

Kog
NpOBEPSIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeGOBaHUSI K MeTanpeAMeTHBIM
pe3yJbTaTaM 0CBOEHUsI OCHOBHOI 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuA

322

BHOCHTB KOPPEKTHBEI B AEATEIEHOCTE HA OCHOBE HOBBIX 00CTOS-
TENbCTB, M3MEHMBIIUXCS CUTyalldi, yCTaHOBJIEHHBIX OIIHOOK,
BO3HMKILIHUX TPYAHOCTEH

[Ty6nu4HO TpPEACTaBNIATh Pe3yJbTAaThl BBIIIOJHEHHOTO: OIbITA
(3KCTIIepUMEHTA, HCCIIeIOBaHMSI, TPOCKTA);

CaMOCTOSITEIEHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4ETOM
3a71a4d TMpe3eHTalud M OCOOCHHOCTeH AayAWTOPHUH U . B COOT-
BETCTBHH C HUM COCTABJIATh YCTHBIC U MUCEMCHHBIC TEKCTHI C HC-
[0JIb30BaHMEM HILUTFOCTPATHBHBIX MAaTCPHAIIOB

BocnpuHuMath U pOpMyYIHPOBATh CYXKICHUSL, BRIPAKATh SMOIHN
B COOTBETCTBHH C LEISIMH U YCIOBHAME OOLICHUS,

pacrio3HaBaTh HeBepOAIBHBIC  CPENCTBA OOIICHUS, TOHUMATh
3HAYCHUE COIMAILHBIX 3HAKOB, 3HATh W PACIO3HABAThH MPEAIO-
CBUIKM KOH(JIMKTHBIX CHTYalUil U CMAr4aTh KOH(MIUKTHI, BECTH
TIEPETOBOPEI,

MOHUMATh HAMEPEHUS APYTHX, MPOSBIATh YBAXKHUTEIHHOE OTHO-
HICHHE K COOECeAHUKY W B.KOPPEKTHOH dopme (OopMyIHpOBaTh
CBOH BO3PaXKCHHSI

323

JlaBaTh aJleKBAaTHYIO OLIEHKY CHTYyalUM M IpejularaTh IUIaH e
HU3MEHCHUS;

YUYUTBIBATh KOHTEKCT U IIPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTH NpH pEHICHUH Yy4eOHOW 3amadu, agalTHpOBaTh
peleHHe K MEHSIOIIUMCS 00CTOSITEIbCTBAM;

OOBSACHATh IPHUUHBI JOCTIDKCHNS (HEHOCTIDKECHUS) Pe3yIbTaTOB
JIeITeNIbHOCTH, aBaTh OILCHKY IPHOOPETEHHOMY: OIBITY, YMETh
HaXOJUTh IIO3UTHBHOE B POU30IIEALICH CUTyalH;

OLICHMBATh COOTBETCTBHE PE3YNIbTaTa LeJH U YCIOBHIM

3.3

3M014u0HaJ'leblﬂ UnmeJsjiekm

331

Pa3nuyarh, Ha3pIBaTh W YIPABISITH COOCTBEHHBIMH SMOIMSIMU
U SMOLUAMU JPYTHX;

BBISBJISIT U aHAJIM3UPOBATh IIPUUMHBI IMOLIUH;

PEryIrPOBaTh CHOCOO BBIPAKEHHS IMOIHI

Peryasitupubie YY /I

3.1

Camoopzauumuuﬂ

3.1.1

BrLBisaTe mpOGIEMBl sl pelICHHs] B KU3HEHHBIX U y4eOHBIX
CUTYAIIUsX;

CaMOCTOSTEIFHO COCTABIISATh AJNTOPUTM pEIICHUs 3amadd (W
€ro 4acTh), BBIOMpATh CIOCOO pelIeHUs y4eOHOH 3aaauu ¢ yué-
TOM HMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH NpeJyIaracMble BAPHAHTHI PEIICHUN

OpUEHTHPOBATHCS B Pa3IMYHBIX MOAXOAAX MPUHATHS pEIIeHHN
(MHOMBHIyaJIbHOE, TPUHITAE PEUNICHUS B TpYIIe, NPUHITHAC
peUIeHU# rpynmon);

COCTaBIIATH IUTAH JAciicTBUY (IUTaH peann3alii HAaMEYCHHOTO all-
TOPHTMA peIIeHHs), KOPPEKTHPOBATh MPEATI0KEHHBIH alTOpUTM
¢ yu€TOM IOJTy4EHHs HOBBIX 3HAHMI 00 M3ydaeMoM 00BEKTE;
JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTh 32 PEIICHHE

3.2

Camokonmpose

3.2.1

Bnagers cmocobamu CaMOKOHTPOJS, CaMOMOTHBAIIMK U pe-
(dnexkcuun
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B tabnune 2 npuBenén coctaBieHHbld Ha ocHoBe 1. 45.7.3 ®I'OC nepeueHb mpoBepsieMbIX TpeOOBaHUM K MPEIMETHBIM
pe3ynbTaTaM 0a30BOTO YypOBHS OCBOEHHSI OCHOBHOM 0O0Opa3oBaTeilbHOM MporpaMMbl OCHOBHOTO OOLIEro o0Opa3oBaHMS.
B tabnune 2 mokaszaHo, uto TpeboBaHMS K mpeaMeTHbM pesyibTatam u3 GI'OC 2021 1. gBISIOTCS NPEeMCTBEHHBIMU
U AeTanu3upyior Gopmynuposku TpedoBanuii uz ®I'OC 2010 r.

[TpoBepsiemble TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM COOTHECEHBI C METANPEAMETHBIMM pe3yibTaTaMu (U3 TabauIe! 1).

Tabruya 2
Kon IIpoBepsiembie TpeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaMm 0a3oBoro | Meranpeamernsblii | O000ménnbie GopMyJanpOBKH
MPOBEPAEMOro YPOBHSI OCBO€HHSI OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl pe3yiabTart TPeO0OBAHMIi K NPeIMeTHbIM
TpeOOBaHUS OCHOBHOTI0 0011ero oopazopanus Ha ocHoe PI'OC 2021 r. pesyabTatam u3 ®I'oC 2010 r.

1 IIpencraBienne:

1.1 O 3aKOHOMEPHOCTSIX W ITO3HABAEMOCTH SIBJICHUN NPHUPOBI, TTOHUMaHUE MII 1.1.1 OBnaieHne NOHATUIHBIM arapa-
OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHUYECKOH HayKH-Kak oOJacTu TOM M CHMBOJIMYECKHM SI3bIKOM
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA OOIIEeH KYJIbTYPHI U MPaK- XUMHUHW; OCO3HAHWE OOBEKTUBHOMN
TUYECKOW NEATEIHHOCTH YEIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECT- 3HQUMMOCTH OCHOB XUMHUYECKOH
Ba; MOHUMAaHUE MECTa XUMHH CPEU IPYTHX €CTECTBEHHBIX HAYK HayKHd Kak 00JIaCTH COBPEMEHHOTO

1.2 0 HAy4YHBIX METO/IaX MO3HAHHUS, B TOM YHCIIE SKCIEPUMEHTAIBHBIX U TEO- MII1.14;1.1.5 €CTECTBO3HAHUSA, OBJIAACHUE OCHO-
peTUYECKUX METOJaX HCCICIOBAHUS BEIICCTB U U3YyYECHUS XUMHYCCKHUX BaMH XMMHYECKOW TI'DPaMOTHOCTH:
peaKIuii; yMeHHE UCTIOIb30BaTh MOJIEIW JIsl OOBSICHEHUS CTPOSHUS aTo- HaBbIKaMH 0€3011aCHOr0 06pame-
MOB U MOJIEKYJI HUS C BEIIECTBAMH, UCIIOJIb3yEMBbI-

1.3 0 cdepax npohecCHOHAILHON AEITETbHOCTH, CBI3aHHBIX C XUMHUEH U CO- MIT 1.1.1 MU B MOBCE/IHEBHOH XKU3HU

BPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JOCTHXKCHHUSX XMMHUYEC-
KOW HayKH, 4TO TMO3BOJIUT OOYVHAIOMKMMCS pacCMaTPUBATh XUMUIO Kak
chepy cBoeil Oyaymieil nmpodecCMOHANBHON AESITETbHOCTH U CHENATh
OCO3HAHHBIM BBIOOpP XMMHH KakK MPO(UIBLHOTO MpeaMeTa Mpu Mepexoie
Ha YPOBEHb CPEAHETO 001Iero 00pa3oBaHus

2 Baanenue cucremMoi XUMHYECKUX 3HAHUIN U YMEHHE IPUMEHATh CHCTEMY XMMU4€eCKHMX 3HAHMI, KOTOpasi BKJIIOYAET

2.1 BAOKHEHIINE XMMUYECKUE TIOHATHS: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKY- MIT 1.1.1 OBnaneHre NMOHATUHHBIM amnmnapa-
J1a, BEUIECTBO, POCTOE U.CI0KHOE BEUIECTBO, OAHOPOHAS U HEOAHOPOI- TOM ¥ CHMBOJIMYECKHM SI3BIKOM
Hasi CMECh, OTHOCUTEIbHBIE aTOMHASI U MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO XUMHH;, OCO3HaHHE OOBEKTUBHOMN
BEIIIECTBA, MOJIb, MOJIAPHAs Macca, MOJSIPHBIA 00BEM, OKCH, KHUCIIOTa, 3HAYMMOCTH OCHOB XHUMHUYECKOH
OCHOBAHUE, COJb (CPEIHS), XUMUIECKAsT PEaKIus, Peakluu COCTUHEHHUS, HAYKU Kak 00JacTH COBPEMEHHOTO
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Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjbTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaAMMBbI
OCHOBHOTO0 0011ero oopazopanus Ha ocHoBe PI'OC 2021 r.

MeTanpeamMeTHbIH
pe3yJbTart

O0600ménHbIe HOPMYJINPOBKH
TpeOOBAHMH K MPeAMETHBIM
pesyabTatam u3z ®I'OC 2010 r.

peaKIy pas3oKeHus, peakiii 3aMelIeHus, peakui 0OMeHa, TEeIIOBOH
3¢ deKT peakiuu, 3K30- U YHIOTEPMHUECKUE PEaKIIUH, PaCTBOpP, MacCOBast
JI0JI1 XUMHYECKOTO 3JIEMEHTAa B COSAMHEHUH, MaccoBasl 10JI1 U MPOLEHT-
Hasi KOHIIEHTpPAIlUA BEIIECTBA B PacTBOpE, AIPO aTOMa, SJICKTPUUECKUN
CIIO atoma, aToOMHas OpOHTaj b, paJlyC aroma, BaJICHTHOCTb, CTETEHb
OKHUCJICHUS, XMMHYECKas CBSA3b, DJIEKTPOOTPUIATEILHOCTh, MOJISIpHAsS
Y HENOJISIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS CBA3b, METAJUIMYECKAS CBSA3b,
KpUCTaJITUYecKas: pemérka (aToOMHas, MOHHAsl, METAJUIMYECKasi, MOJICKY-
TIsipHAsi), MOH, KATHOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT, IEKTPOIUTH-
yecKasl IUCCOLUAIMs, PEaKIMU HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTA-
HOBUTEJIbHBIE PEAKIIUN, OKUCIIUTEND U BOCCTAHOBUTENb, OKUCIICHUE U BOC-
CTAaHOBJIEHUE, 3JIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMble U He-
o0paTuMbIe peaKIMy, CKOPOCTh XUMHUECKOW peaKIiy, KaTaau3atrop, mpe-
nenbHo ponyctumMas koueHTpanus (ITJIK), koppo3ust MmeTaiios, CIutaBbl

2.2

OCHOBOIIOJIATraloIINe 3aKOHbI XUMHUU: 3aKOH COXPAHEHUSI MACChl, IEPHO-
nudeckuit 3axkoH J.M. MenaeneeBa, 3aKkoH MOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

MIT 1.1.1

2.3

TEOPUU XUMHUHU: aTOMHO-MOJIEKYJISIpHAsE TEOpus, TEOPHs 3JIEKTPOJIH-
TUYECKOW JUCCOLMAUU

€CTCCTBO3HAHUA

BiageHune ocHOBaAaMH XMMHY€eCKOM IrpaMoOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHUE IPaBUIBLHO MCIOJIb30BATh M3YYECHHBIC BEIIECTBA U MATEpUAIbI
(B TOM yMcIIe MUHEpaIbHbIE YAOOPEHUs, METAIIIBl U CIUIABBI, TPOYKTHI
nepepadoTKHU MPUPOAHBIX HCTOUYHUKOB YIIEBOAOPOAOB (YIJisl, MPUPOA-
HOro rasa, He()TH) B._OBITY, CEIbCKOM XO35HCTBE, Ha NPOU3BOJICTBE
Y TIOHUMaHWE 3HAYEHUS JKUPOB, -OCIKOB, YIJIEBOAOB IJIsi OpraHuU3Ma
YeJIOBEKA; YMEHUE NPOFHO3UPOBATH BIIMSAHHUE BEIIECTB M XMMHYECKHX
IIPOLIECCOB HA OPTaHM3M YeJIOBEKA U OKPYKAIOLLYI0 IPUPOJHYIO CPELy

MIT1.1.1; 1.1.5

3.2

YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO SHAHUAMU APYTUX yqe6-
HBIX ITPECAMCTOB

MII 1.1.4

33

HaJIMYKMEe OMbITa paboThl C Pa3IMYHBIMU UCTOYHHKAMU MH(POPMALUU IO
XUMHUHM (HaydHas M HAy4YHO-TIOMYJIIpHas JIMTepaTypa, CIIOBapH,

MIT1.3.1; 1.3.2

OBJIAJICHHE OCHOBAMU XHUMHYSCKOM
IPaMOTHOCTH: HaBBIKaMHU Oe3orac-
HOTO OOpalleHHusl C BeIleCTBaMH,
HCIIOJIb3YEMbIMU B TOBCEHEBHOM
KHU3HHU; OBJIaACHHC HOHSITI/If/'IHBIM
anmapatoM U CUMBOJIMYECKUM
SA3BIKOM XUMUH,

OCO3HaHHE OOBEKTUBHOM 3HAYHU-
MOCTH OCHOB XHMH‘IGCKOﬁ HaYKI/I
KaKk o00JacTH COBPEMEHHOI'O ec-
TECTBO3HAHUS;
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Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBLIM pe3yjabTaTaMm 6a30Boro | Meranpeametnslii | O000ménnbie (GOpMyTHPOBKH
NMPOBEPAEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaAMMBbI pe3yJabTaTt TpeOOBAHMH K MPeAMETHBIM

TpeboBaHus OCHOBHOI0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI) OOBSACHAT,  NPUYUHBI ~ MHOTO-
34 yMeHHe OOBEKTHBHO OIlIEHWBaTh WHGopManuioo o BemlectBax, ux | MII1.3.4;1.2.3; 00pasus BEWECTB, 3aBUCUMOCTD HX
MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHWH U YMEHUE HCIO0JIb30BATh 122 CBOWCTB OT COCTaBa U CTPOCHW,
€€ JUIsl peleHus yqe6H0-no3HaBaTenLHLIX 3aJ1a4u a4 TaKXC 3aBUCHUMOCTb IPUMCHCHUS

BEILECTB OT UX CBOWCTB

4 Bnanenue ocHOBaMU MOHSTUIHOTO anmapara U CUMBOJIMYECKOTO SI3bIKa MII 1.1.1 OBJIQJICHUE TMOHATHIHBIM ammapa-
XMMHUU JJIs1 COCTaBJICHUS (hOpMYJT HEOPraHMYECKUX BEUIECTB, ypaBHEHHUN TOM M CHUMBOJIMYECKHM SI3bIKOM
XUMUYECKUX PEeaKIHii; ocHOBaMU xuMudeckoid HomeHkiatypsl (IUPAC XUMHH
U TPUBHAIILHOM)

5 YMeHue 00bSICHATH CBSI3b MOJIOKEHUS dNieMeHTa B [leprnoauyeckoii cu- MII 1.1.4 dbopMupoBaHUE TEpBOHAYATBHBIX
CTEME C YHMCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI ATOMOB XUMHUYECKUX CHUCTEMAaTU3UPOBAHHBIX MPEICTaB-
2JIEMEHTOB (COCTaB M 3apsij sAzpa, 00IIee YKCIIO JIEKTPOHOB), pacipe- JIEHUW O BeIeCTBaX, WX MpeBpa-
JICJIEHUEM DJIEKTPOHOB IO DHEPreTHUUYECKHM YPOBHSIM aTOMOB IIEPBBIX HICHUSX U MPAKTUYECKOM IpUMe-
TPEX MEPUOIO0B, KAIHSI M KATBITUS HEHUU

6 IIpencraBiienne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX MII1.14 OBJIQJICHUE TOHSATUUHBIM anmapa-
2JIEMEHTOB  (paJuyc aToMa, »JJIEKTPOOTPULATENBHOCTb), IPOCTHIX TOM ¥ CHUMBOJIMYECKHM SI3bIKOM
U CJIOKHBIX BEIECTB OT IOJOKEHHUs 31eMEHTOB B llepuoanmueckoil cu- XUMUU
cTtemMe (B MajblX NEpUOAAX M TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTPOEHHUSI aTOMa

7 YMmeHnue KiaccupuUUpPOBaTh:

7.1 XUMUYECKUE DJIEMEHTBI MIT 1.1.2 OOBSACHATH PUUMHBI MHOTO00pa3us

7.2 HEOPraHWYECKUE BEIIECTBA MIT1.1.2 BEIIECTB, 3aBUCMMOCThL UX CBOMCTB

7.3 XUMHUYECKHE PeaKuu MIT1.1.2 OT COCTaBa M CTPOCHHA, a TAKKC
3aBUCUMOCTh  NPUMEHCHHSI  Be-
LIECTB OT UX CBOWCTB

8 YMeHue onpenessiTh:

8.1 BAJICHTHOCTB M CTEIIEHb OKUCIICHUSI XUMUYECKUX JJIEMEHTOB, 3apsJl HOHA MIT 1.1.5 OOBSICHATH PUUMHBI MHOT000pa3us
8.2 BHJI XUMUYECKOM CBSI3W M TUI KPUCTAUIMYECKOW CTPYKTYpPHI B COEIM- MII 1.1.5 BEILCCTB, 3aBUCHMOCTD HX CBOWCTB

HEHUSIX OT COCTaBa U CTPOEHHUS, a TaK¥Ke
8.3 XapakTep Cpebl B BOAHBIX PaCTBOpaX BEIIECTB (KMCIOT, OCHOBAHHIA) MIT 1.1.5 3aBHCUMOCTL  IIPUMCHCHHA — BC-
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb MIT 1.1.5 ILECTB OT HX CBOUCTB
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Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBLIM pe3yjabTaTaMm 6a30Boro | Meranpeametnslii | O000ménnbie (GOpMyTHPOBKH
NMPOBEPAEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaAMMBbI pe3yJabTaTt TpeOOBAHMH K MPeAMETHBIM
TpeboBaHus OCHOBHOI0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
9 YMeHune xapakTepu3oBath (pu3nuecKue 1 XMMH4YECKHeE CBOICTBA:
9.1 MPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOJOPO/, rpadur, anMas, KpeMHHH, MIT 1.2.1;1.2.3 OOBSICHATH MPUYMHBI MHOTr0o0Opa-
azoT, ¢ocdop, cepa, XJIOp, HATPUH, KaTUH, MAarHUMA, KaJIbIMHA, aTIOMH- 3Usl  BENIECTB, 3aBUCHUMOCTh HX
HUU, KEJEe30) CBOMCTB OT COCTaBa U CTPOEHMUS,
9.2 CJIOKHBIX BEIECTB, B TOM YHUCJIC UX BOJHBIX PAacTBOPOB (BOJA, aMMHAK, MIT1.2.1;1.2.3 a TaKXKe 3aBUCUMOCTD IIPUMEHEHNS
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHABI U THAPOKCHUIBI MeTauioB [-I1A BEILECTB OT UX CBOWCTB
rpynmn, amomunus, meau (1), munka, sxenesa (11 u I1I), okcuasl yriepona
(IT u 1V), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI),
CEpHHUCTas, CepHas, a30THCTasA, a3oTHas, GochopHas, yroiabHas, KpeM-
HUEBas KUCIIOTAa U UX COJIN)
9.3 MPOTHO3UPOBATh M XapaKTepHU30BaTh CBOKMCTBA BEIIECTB B 3aBUCHUMOCTH MIT1.1.5;1.2.4
OT UX COCTaBa U CTPOCHHUS, TPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXHOCTb NMPOTEKAHUSI XUMUYECKHX NPEBPAILICHUN B pa3-
JUYHBIX YCIOBUSAX
10 YMeHue cOCTABJATH MOJIEKYJ/ISIPHbIE U MOHHBIC YPABHEHUSI PeaKUMii, B TOM YHCIIE
10.1 peakuuii HOHHOTro OOMeHa MIIT 1.3.3 dbopMupoBaHUe TEpBOHAYATBHBIX
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MII1.3.3 CUCTEMAaTHU3UPOBAHHBIX MPEACTAB-
10.3 WUTIOCTPUPYIOMINX XUMHYECKHE CBOWCTBA H3YUYEHHBIX KJIACCOB/TPYII MII 1.3.3 JIGHUH O BEIIECTBAX, UX MPEeBpa-
HEOPTraHUYECKUX BEIECTB HICHUSAX U MPAKTUYECKOM IpUMe-
10.4 MTOATBEPKIAIOIINX T€HETUYECKYH0 B3aMMOCBSI3b MEX 1y HUMU MIT 1.3.3 HCHHIN
11 YMeHHe BBIYMCIATH / IPOBOAUTH PACUEThI
11.1 OTHOCUTEIBHYIO MOJIEKYJISIPHYIO = U MOJSIPHYIO MacChl BEIIECTB, MIIT 1.1.6 OBJIQJICHUE TOHSATUUHBIM ammapa-
MacCOBYIO JIOJIF0 XUMHUYECKOI'O AJIEMEHTA B COETUHEHUU TOM M CHUMBOJIMYECKHM SI3bIKOM
11.2 MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MIT 1.1.6 XUMHH
11.3 KOJIMYECTBO BEIIECTBA U €TO MacCy, 00BhEM Ta30B MII1.1.6
114 M0 YpaBHEHUSIM XUMHUYECKUX PEAKIIMi M HAXOJUTh KOJUYECTBO BEIIECT- MIT1.1.6
Ba, 00BEM M MacCy pEeareHTOB WM MPOAYKTOB PEAKITUU
12 Bnanenue / 3HaHHE OCHOB
12.1 OCHOBHBIMHM METOJIaM{ Hay4yHOro Mo3HaHus (HaOmroneHue, usmepenue, | MII 1.1.6; 1.2.3; | npuobpeTeHue onbITa UCIOIb30BA-
SKCIEPUMEHT, MOJICTUPOBAHNE) MPU U3YUYEHUH BEIIECTB U XUMHUUYECKHUX 1.2.4 HUSl Pa3JIMYHBIX METOJOB H3yue-
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Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBLIM pe3yjabTaTaMm 6a30Boro | Meranpeametnslii | O000ménnbie (GOpMyTHPOBKH
NMPOBEPAEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaAMMBbI pe3yJabTaTt TpeOOBAHMH K MPeAMETHBIM
TpeboBaHus OCHOBHOI0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
SIBJIIGHUH; yMeHue cPopMyIupoBaTh MpobiIeMy U MPEATIOXKUThH IMyTH €€ HUS BEUIECTB: HAOMIOJEHUS 3a UX
pelieHus TIPEBPALLEHUSAMH NIPU NIPOBEICHUU
12.2 0e30macHOil paboThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMUUYECKOU TOCY- MII3:1.1 HECJIOKHBIX XUMHUYECKUX SKCIIEPU-
;[0171 u J'Ia60paT0pHBIM 060py;[oBaHHeM MEHTOB C HCHOOJIb30BAaHHEM JIa00-
12.3 npaBujiaMy 06€30TacHOTO OOpaIleHUs C BEIIECTBAMH, HCTIOIb3YEMbIMU B MIT3.1.1 paTopHOro 00OpynOBaHHS M IpPH-
MOBCETHEBHON JKU3HU, MpPaBUIAMU TOBEACHUS B LEIIX cOepexeHus bopos
3I0POBbSI M OKPY’KAWOIIEW NPUPOAHOW Cpelbl; IOHMMAaHHE Bpeaa
(omacHOCTH) BO3JIEHCTBUS Ha JKUBBIE OpPraHU3Mbl ONPEACIEHHBIX
BEIIECTB, CIHOCOOOB YMEHBUICHHS U MPEJOTBpAILlEHUS WX BPEIHOIO
BO3JIECUCTBUSA
13 Haymmume npakTH4ecKUX HABBIKOB IVIAHUPOBAHHUS M OCYHIECTBJICHUS CJIeAYIOIIHNX XMMHYECKUX IKCIICPUMEHTOB:
13.1 M3y4YeHHE U omucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE MII 1.2.1 NpUOOpEeTEHUE OMbITa HCIOJIB30-
¢ pM3MUECKUMH U XUMHUYECKUMH SIBJICHUSMH; OMBITHI, HWIUTIOCTPUPYIO- BaHUSl pa3IMYHbIX METO/JOB H3Y-
[[1€ IPU3HAKY POTEKAHUSI XUMUUYECKUX PEaKIIH YeHHs] BEIIeCTB: HaOIIOJeHHS 3a
13.2 H3y4YeHHe Croco00B pa3JieeHus cMecei MII 1.2.1 UX TIPEBPALICHUSAMH TIPU IIPOBEIEL-
13.3 MOJIyYeHHE KHUCIOpoJa M M3yueHHE ero CBOMCTB; IOJY4YEHHE BOAOPOJa MIT 1.2.1 HAX  HCCJIOKHBIX — XUMHHUCCKUX
Y U3y4YE€HUE €r0 CBOMCTB; MOJYYEHHE YIJIEKUCIOro ra3a U U3y4eHUe ero 9KCIICpUMEHTOB € MCITIOJIb30BA-
CBOJCTB; ITOJIy4YE€HUE aMMHAaKa U U3y4ECHHE €r0 CBOMCTB HHEM  Ja0OpaToOpHOro  0bopyo-
13.4 IPUTOTOBJIEHHE PACTBOPOB C OMpENeISHHON MaccoBOil jomneil pacTBo- MIT 1.2.1 BaHHs U NPHOOPOB
PEHHOTO BELIECTBA
13.5 NpUMEHEHNEe WHIUKATOPOB (JJaKMyCa, METHIIOpaHka U ¢GeHondTaienHa) MIT 1.2.1
JUISL OIIPEJICJIEHNS XapaKTepa cpefibl B pacTBOpax KUCJIOT U IIeJI04Yei
13.6 WCCIIEJIOBAHUE U OINMCAHHUE CBOWCTB HEOPTaHWYECKUX BEILECTB Pa3IMYHBIX MII 1.2.1
KJIaCCOB; W3yY€HHE B3aUMOJEWCTBHS KHCIOT C METaUlaMH, OKCHIaMH
METaJJIOB, PACTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;
MI0JIy4E€HHUE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJTHOTO MEeTaJlla APYyTrUM U3 pacTBOpa COJIU; MCCIEIOBAHNE
aM(OTEPHBIX CBONCTB FUIPOKCUIOB AJIFOMUHUS U ITMHKA
13.7 pelIeHNne SKCIEPUMEHTAIbHBIX 3afad 1o Temam: «OcHoBHbIe Kiaccel | MIT1.2.1;3.1.2

HCOPTraHNYCCKUX CO€J1PIH€HHI>1»; «SHGKTPOJ'H/ITI/I‘ICCKaH JAUCCOILINAITHS)
«Baxwneiinige HEeMETalIbl U UX COCOIUHCHUA, «Baxneie MeTamibl
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Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBLIM pe3yjabTaTaMm 6a30Boro | Meranpeametnslii | O000ménnbie (GOpMyTHPOBKH
NpoBePSIEMOro YPOBHSI OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl pe3yjabTart TPe0OBAHMI K NPeIMEeTHbIM
TpeboBaHus OCHOBHOI0 0011ero oopasosanus Ha ocHope PI'OC 2021 r. pesyabtatam u3 ®rocC 2010 r.
U UX COCIMHEHUS
13.8 XMMHUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOUINE NpU3HaKku nporekanus | MII 1.2.1;3.1.2
peakIii MOHHOTO OOMEHA; KauyeCTBEHHBIE PEaKIIMH Ha TPHUCYTCTBYIO-
M€ B BOJHBIX PACTBOpPAX MOHBI: XJIOPUI-, OPOMUA-, HOTUA-, CYIb(aT-,
¢docdar-, kapOoHAT-, CHIMKAT-aHHOHBI, THIPOKCUI-HOHBI, KATHOHBI
aMMOHHSI, MarHusi, Kalblus, aTIOMUHUS, kene3a (2+) u xeneza (3+),
Menu (2+), nuHKa
14 Ymenue:
14.1 MIPEJICTaBIIATh PE3YNbTaThl AKCIIEPUMEHTa B (opMe BBIBOJAOB, JOKa3a- MII 2.1.3 OBnajieHne TOHATUIHBIM ammapa-
TEJIbCTB, TpauKOB W TAOJNUIl W BBISBIATH SMIUPUYECKUE 3aKOHO- TOM M CHUMBOJIMYECKHM SI3bIKOM
MEpPHOCTH XUMUU;
OCO3HaHUE OOBEKTUBHOM 3HAYU-
MOCTH OCHOB XHMHMUYECKOW HAYyKH
KaKk o00JacTH COBPEMEHHOI0 ec-
TE€CTBO3HAHUS
14.2 YCTaHABIMBATh CBSI3U MEX]Y peallbHO HAOJIFOIa€MbIMH XHUMHYECKUMU MII 1.2.5 OBJIaJICHUE TMOHATHMHBIM ammapa-

ABJICHUAMHA W IIpoHecCaMu, MPOUCXOAAIIMMH B MAKpPO- U MHUKPOMUPC,
OOBACHATH MMPUYUHBI MHOFOO6paSI/IH BCLICCTB

TOM WU CHMBOJIHNYCCKHUM S3BIKOM
XHUMHH;

OCO3HaHHE OOBEKTUBHOM 3HAYH-
MOCTH OCHOB XHMHYECKOW HAyKH
KaKk O0OJIaCTM COBPEMEHHOTO ecC-
TECTBO3HAHUS
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Pa3znean 2. IlepedeHb 3J1eMEHTOB CO/IepPKaHUS, IPOBEPsSieMbIX HA OCHOBHOM IOCYyAapCTBEeHHOM 3K3ameHe no XUMUH

o0pa3oBaHUs 0 XMMHUU MIEPEUEHb MTPOBEPSIEMBIX JIEMEHTOB COJICPIKAHUS.

B Tabnuiie 3 mpuBenéH cocTaBleHHBI Ha OCHOBE (emepanbHO 00pa3oBaTEILHOM MPOrpaMMbl OCHOBHOTO OOIIETO

Tabauya 3
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS B nporpamme Hanuune 1anHoro
KAKOro KJ1acca | 3J1eMEeHTa COAePKAHUS
u3yvaercs B koaudukarope OI'd
NMPONLIBIX JIET
1 IlepBoHaYaJIbHbIC XMMHYECKHE IOHATHUS
1.1 YucTtele BemecTBa 1 cMecH. CriocoObl pas/ielieHus CMecel 8 +
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31€MEHThl. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB. IIpocThie 8 +
Y CJIO’KHBIE BEIIECTBA.
1.3 Xumunyeckas hopMyiia. BaJeHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. CTeneHb OKUCICHUS 8 +
1.4 3aKoH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aToMHas macca. OTHOcHUTeNbHas 8 +
MoJIeKyJIsipHas Macca. MaccoBasi 10151 XMMUYECKOT0 QJIEMEHTA B COEIMHEHUH
1.5 KomnyectBo BemectBa. Mosab. MonsipHass Macca. MossipHblii 00b€M Ta3oB. B3anMocBsi3b 8 +
KOJIMYECTBA, MACChI M YUCJIa CTPYKTYPHBIX €MHUII BELECTBa
1.6 ®usnyeckue M XUMHUYECKHE SBJICHUSA. XHWMHMUYECKas peakuus M €€ IpHU3HaKdh. 3aKOoH 8 +
COXpaHEHHUs MACChl BEIECTB. XUMHUYECKNE YPABHEHUS
2 Ilepnoanyeckuii 3axoH u Ilepuonnyeckas cucreMa xumMuieckux diemeHToB JI.LU. Menaenaeesa. CTpoeHne aToMoB
2.1 Ilepuonnueckuii 3akoH. [lepuonuueckas cuctema xumuueckux syemeHToB .M. Menne- 89 +
neesa. [lepuoasl u rpynnel. @U3NYECKUI CMBICI MTOPSAIKOBOIO HOMEpa, HOMEPOB IIEPHOJIa
Y TPYIIIbI 3JIEMEHTA
2.2 Crpoenue atomoB. CoctaB aroMHBIX sifiep. M3otomnbl. DnekTponbl. CTpOEHHUE 3IEKTPOHHBIX 8-9 +
000yIoueK aTOMOB MHEpBbIX. 20 XUMHYECKHX »dJeMeHTOB llepuoanueckoil cucTemsl
J.N. Menneneena
23 3aKOHOMEPHOCTH' B. ©I3BMEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, 89 +

KaJInsi, KaJbIUst (pa)myca dATOMOB, JJICKTPOOTPHUIATCIbHOCTU, METAINIMUCCKUX U HEMCTAJI-
JINUYCCKUX CBOﬁCTB) n ux COCI[I/IHCHI/Iﬁ B COOTBCTCTBHHU C ITOJOKECHUCM OJICMCHTOB B HCpI/IO-
quecxoﬁ CUCTEMEC U CTPOCHHUEM UX aTOMOB
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Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUS B nporpamme Hajnunuue 1anHoro
KAaKOro Kjacca | 3JeMeHTa CoAepKaHusl
u3yuaercst B koaudukarope OI'D
NPOLLIBIX JeT
3 CTtpoeHue BelecTBa

3.1 Xumuueckasi cBsi3b. KoBasieHTHass (MOJIsIpHAsE M HEMOJSIpHAsi) CBSA3b. DJIEKTPOOTPHUIIA- 8-9 +
TEJIbHOCTh XUMUYECKUX 2J1eMeHTOB. MloHHas cBsa3b. MeTtanninyeckas CBs3b

3.2 Tunsl KpUCTAJUIMUECKUX pEMETOK (aToMHasi, HMOHHAs, MeTajlIndyecKas), 3aBHCUMOCThb 89 !
CBOICTB BeIIeCTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U BUJA XUMUYECKOM CBSI3U

4 Baskneiilue npeacTaBuTe/ il Heopranudeckux BemecTs. Hemera/uibl 1 ux coennuenusi. MeTaJuibl M HX COeIMHEHUS

4.1 Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX COCIUHEHH: OKEUIOB (coneobpa- 8 +
3YIOIIME: OCHOBHBIC, KHCIIOTHBIE, aM(POTEPHBIE) B HECOTIe00pasyoIue; OCHOBaHUH (IIEN0UN
U HEPACTBOPHUMBIE OCHOBAHUS); KUCIOT (KUCIOPOJCOIEpKAIINe U OECKUCIOPOAHBIE, OHO-
OCHOBHBIE I MHOTOOCHOBHBIE); COJIeH (CpeIHUX U KHCIIBIX)

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

4.3 dusznueckue M XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB! JIUTHUsS, HATpHs, Ka- 9 +
TS, MaTHUSL M KalblMs, aJIOMUHUS, jKeJe3a. OJIeKTPOXUMHMYECKUN psi HampsuKeHUH
METAJIJIOB

4.4 ®u3znueckue M XUMHUYECKHE CBOMCTBA BOJAOPOIHBIX COCOUHEHUN HEMETAJIOB: XJIOPO- 9 -
BOJIOPOJia, CEPOBOAOPOJIA, AMMHAKA

4.5 Oduznyeckue 1 XUMUIECKHe CBOWCTBA OKCHA0B HeMeTaoB: cepol (IV, VI), azora(ll, IV, V), 8 +
dochopa(Ill, V), yrnepoma(ll, IV), kpemtuusi(IV). IlonydyeHne OKCHA0B HEMETAIJIOB

4.6 Xummueckne cBoMCTBa OkcuaoB: MetamnoB IA—IITA rpymm, nuaka, meau(Il) u sxemesa(Il, III). 89 +
[ToyueHnne OKCHIOB METAJNIOB

4.7 XUMUYECKHE CBOMCTBA OCHOBAHUH U aM()OTEPHBIX THAPOKCUAOB (HA MMPUMEPE THAPOKCUIOB 89 +
AITIOMUHMS, JKeJe3a, TnHKa), Ilomyuenne ocHoBaHUM 1 aM(OTEPHBIX THIPOKCHIOB

4.8 OO0mure XMMHYECKHe CBOMCTBA KHCIOT:! XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOMN, CEPHUCTOH, 89 +
CepHOM, a30THOM, (oCHOpPHOHN, KpPEeMHHEBOH, yrosbHOW. OcoOble XMMHUYECKHE CBOWMCTBA
KOHILIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCJIOT. [lonydueHue Kucior

4.9 OO06mme XxuMHIeCcKUe CBOMCTBA CpeTHuX cosel. [lomyuenue coneit 89 +

4.10 [Tonyuenue, coOupanue, pacro3HaBaHUE BOAOPOJa, KUCIOPOa, aMMHaKa, YIJIEKUCIIOro rasa 89 —
B JabopaTopuu

' 3j1eck 1 nanee: HIEMEHTHI COIEPKAHHS, OTMEUEHHBIE 3HAKOM «—», He OY/IyT Ipe/cTaBieHsl B 3aaanusax O 2024 r.
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4.11 [Tomyuenne ammmuaka, CEpHON W a30THOM KHCJOT B MPOMBINIIEHHOCTH. OOIIHe CrocoObl 89 +
NOJIyYEHHUs] METAJIJIOB

4.12 I'eneTrnueckas CBsI3b MEXKIY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUN 89 +

5 XuMHYECKHE peaKuuu

5.1 Knaccudukanus XUMUYECKUX peakluid MO pa3iuYHbIM MpHU3HAKaM: MO YHCIy U COCTaBY 89 +
Y4acTBYIOUIMX B PEaKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo M3MEHEHHIO CTETeHEN
OKHCJIEHHSI XMMHYECKHX 3JIEMEHTOB

5.2 TeroBoil 3pdexkT XUMUUYECKOW peaklny, TEPMOXUMHYECKHE YpaBHEHUS. DK30- U SHIO- 8 +
TEPMHUYECKHUE PeaKK. TepMOXUMHUECKHE YPABHEHUS

5.3 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIuTenn U BoCCTaHoBUTENM. [Iponecchl 8-9 +
OKHCJICHHS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN OajaHC OKUCIWTEIbHO-BOCCTAaHOBUTEIBHOM
peakuuu

5.4 Teopust 37IEKTPOAUTHUECKON Aucconrai. KaTuoHbl, aHUOHBL. DJIEKTPOIUTHI U HEAJIEKTPO- 8-9 +
auThl. CuibHbIE U crabble 21eKTPoauThl. CTENneHb TUCCOLMALIUN

5.5 Peaknym noHHOTO OOMeHa. Y CIIOBUS MPOTEKAHUSI peaKInii HOHHOTO OOMEHa, TIOJTHBIC U CO- 9 +
KpauléHHbIEe HOHHBIE YPABHEHUS peaKui

6 XuMusl M OKpPYKaUIIas cpeaa

6.1 BemecTtBa u marepuansl B IOBCEJIHEBHOW XKM3HHU. 4YelloBeka. be3zomacHoe HCIob30BaHUE 89 +
BEIIECTB U XUMUYECKHUX pPeakiuil B 1abopaTopun ¥ ObITy. [lepBas momoIs npu XUMHYECKHX
0’KOTraxX U OTPABJICHUSIX

6.2 XHUMHYECKOE 3arpsi3HEHUE OKpY Katolled cpeipl (KUCIOTHbIE JT0XKIU, 3arpsi3HEHHE TOYBHI, 89 +
BO3/lyXa M BOJOEMOB), CIOCOOBI ero mnpexorBpamieHus I[IpenenbHas aomycTHUMas KOH-
nentpauus Beuiect (II/IK). Posb xumum B pemieHnH 5KOJIOTHYECKUX MpobiieM. Y cuiieHue
NapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO CII0s

6.3 [Ipumenenue cepsl, azoTa, hocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUN B OBITY, MEIH- 9 —
LIMHE, TIPOMBILUIEHHOCTH M CENIbCKOM X03slicTBe. [[pMeHeHne MeTauIoB U CILIaBOB (CTallb,
YyTyH, JIOpaIIOMUHUI, OpoH3a) B OBITY M NPOMBILUIEHHOCTH UX coenuHeHuil. Ilonsarue
0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4 [IpupoaHble MCTOUYHUKH YTIEBOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HEPTh), MPOAYKTHI HX 9 +

nepepaboTku (O€H3UH), MX POJIb B OBITY M IPOMBIIIJICHHOCTH
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Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUS B nporpamme Hajnunuue 1anHoro
KAKOI'0 KJIacca | 3JIeMEeHTa COlePKAHUS
u3yuaercst B koaudukarope OI'D
NPOULIBIX JET
6.5 [TepBoHauanbHBIE MOHATHS 00 OPraHMUECKHUX BEIIECTBAX KaK O COEAMHEHUSX yriaeposa (MeTaH, 9 —
9TaH, TWJICH, alleTHJIEH, 3TaHOJ, TIULEPUH, YKCycHas KucioTa). [lonstue o Omonoruuecku
Ba)KHBIX BEIIECTBAX: KUpaX, Oellkax, YIiIeBoIaX — M UX POJIU B )KU3HHU YEIIOBEKa
7 Pacuérni:
7.1 1o opMysaM XUMHYECKUX COSTUHEHUN 8 +
7.2 MacChl/MacCOBOM JI0JM pacTBOPEHHOTO BEIIECTBA B pACTBOPE 8 +
7.3 110 XUMUYECKUM YPaBHEHUSIM 89 +
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Pa3znen 3. OTpakeHne B coiepKaHUU KOHTPOJbHBIX H3MEPHTENbHBIX
MATepPHAJIOB JHYHOCTHBIX Pe3yJIbTATOB OCBOCHUS OCHOBHOIA
00pa30BaTeJIbHOM MPOrpaMMbI OCHOBHOTO 0011Ier0 00pa3oBaHus

JINMYHOCTHBIE ~ pe3YyNbTaTHl  OCBOCHHS  OCHOBHOW  00pa30BaTeNIbHOM
nporpammbl o0y4varomumucs (Ha ocHope @I'OC 2021 r.) oTpakaroT rOTOBHOCTh
0o0yJarommxcsi  pyKOBOJACTBOBATHCS ~ CHCTEMOM  TO3UTHUBHBIX  LIEHHOCTHBIX
OpHEHTAlMI U pPacCIIUpEHHE OINbITa JEITEbHOCTH Ha €€ OCHOBE U B IIpoliecce
peanu3anuy OCHOBHBIX HalIPaBJICHHI BOCITUTATENBHOM AEATEIbHOCTH.

CopepkaHue W pe3ysbTaThl BIMONHEHUs 3amanuii OI'D cBi3aHbl B TOM
4yHuciae C JIOCTIDKEHHEM CIIEAYIOMIUX JIMIHOCTHBIX PE3YJIbTaToOB . OCBOCHUS
OCHOBHOM 00pa3oBartensHOM porpammsl Ha ocHoBe OI'OC 2021 T

B uwactu @usuueckozo eocnumanus, @Gopmuposanus._K¥Ibmypsl 300pP06bs
U IMOYUOHATLHOO ONIACONONYUUS:

— OCO3HAHHE IEHHOCTH KU3HH;

— OCO3HAaHHE IOCICICTBUI M HENPHATHE BPEJHBIX HPHBEIUCK (YHOTpeOicHne
aJIKOTOJIsl, HAPKOTUKOB, KypeHHe) W UHbIX (GopM Bpeaa i (pusnueckoro
1 TICHXUYECKOTO 37I0POBBS;

— colOoeHne mpaBUi OE30MAaCHOCTH, B TOM YHCJIE HAaBBIKOB 0E30MaCHOTO
MIOBE/ICHUS B HHTEPHET-CPEIE;

— CIIOCOOHOCTbH aJlalTUPOBATHCS K| CTPECCOBLIM CHUTYalUsM M MEHSIOIIUMCS
COLMATBHBIM, HH(OPMALIUOHHBIM M. IPHPOJHBIM YCIOBHSAM, B TOM YHCIE
OCMBICTISISI COOCTBEHHBIN OTIBIT M BRICTPAaNBas JAIBHEHIINE 1IeH;

— yMeHMe PUHUMATH ce0s U APYIUX, HE OCYKIas;

— YMeHHE OCO3HaBaTh DMOLMOHANBLHOE COCTOSIHHE ce0s M IPYTHX, yMEHHE
YIPaBIATH COOCTBEHHBIM 3MOIHOHANEHEIM COCTOSHIEM;

— c(hOopMHPOBAaHHOCTh HABHIKA peQIEKCHH, NPHU3HAHWUE CBOCTO IIpaBa Ha
omnOKy U TaKOr'o Xe IpaBa Jpyroro 4enoBeka.

B wactu mpydosoco 6éocnumanusi:

— HHTEpeC K MPAKTHUECKOMY H3YUCHHIO TpodeccHid M TpyAa pa3IndHOTO
poia, B TOM -YHCJIC HAa OCHOBE NPUMEHCHHS H3Y4acMOro MHpPEIMETHOTO
3HAHUS,

— OCO3HAHIE BaXXHOCTH O0YUCHHUS Ha MPOTSHKEHUHU BCEH KU3HM JUISA YCIEIIHOH
poeCCHOHATBHON MESATENFHOCTH M Pa3BUTHE HEOOXOIMMBIX YMEHHUH JUIs
3TOrO;

— YBaXCHHUE K TPYIy U pe3yJbTaTaM TPYJOBOW AESTETbHOCTH.

B gactu skonoeuueckozo éocnumanusi:

— OpHWCHTAIWs HA NPUMEHEHHE 3HAHMI M3 COIMANIBHBIX M €CTECTBEHHBIX HAYK
JUIL pelleHHs 3aJady B O0JacTH OKpYy)Kalolled Cpenabl, IUIAHUPOBAHUS
MIOCTYIIKOB M OLEHKH WX BO3MOYKHBIX MOCHIEACTBUI I OKPYIKAFOIIEH
Cpensl;

— TIOBBILIIEHUE YPOBHS JKOJIOTHUECKON KYyJIbTYpPbl, OCO3HaHUE TIJI00aTbHOTO
XapakTepa YKOJOTHIECKUX MPoOIeM U MyTel X PeIIeHHUS;

— aKTHUBHOE HENpPHUATHE IEHCTBHUH, MIPUHOCSIINX BPe OKPYKaroLIei cpene;
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— OCO3HAaHHE CBOEH pONM KaKk TpaXJaHWHA M TOTPEOUTENS B YCIOBHUAX
B3aWMOCBSI3U TIPUPOTHOM, TEXHOJIOTUIECKON B COIUATIBHOM Cpel.

B vacTtu npunamus yennocmu Hayuno20 no3HaHusL:

— OpHeHTauusi B JAEATCNPHOCTHM Ha COBPEMEHHYIO CHCTEMY HayuYHBIX
MpeCTaBIeHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa,
MIPUPOJIBI U OOIIECTBA, B3AMMOCBSI3SX YEJIOBEKa C MPUPOIHON U COIHATBHOM
cpenoi;

— OBJIJICHUE SI3BIKOBOM M YMTATENbCKON KyJIbTYpOH Kak CpeACTBOM MO3HAHUSA
MUpa;

— OBJIAJICHHNEC OCHOBHBIMH HAaBBIKAMH HCCIICIOBATEIBCKOW JIESTEIbHOCTH,
YCTAaHOBKA HA OCMBICIICHHUE OIBITA, HAOIIOJACHUH, IIOCTYIIKOB U CTPEMIICHHE
COBEPILEHCTBOBATh ITyTH NOCTIKEHUS! HHANBUAYAIBHOTO U KOJUIEKTHBHOTO
Omaromorydus.

ITpumenurensro k @T'OC 2010 r. MOXXHO TOBOPHUTH_ O CBs3U 3amanuil OI'D
C IOCTIDKEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS OCHOBHOW 0Opa30BaTeNbHOM
IpoOrpaMMBbl  OCHOBHOTO O0mIeT0 00pa3oBaHHsA, OTPAKAKIIUX T'OTOBHOCTH
M COCOOHOCTE  OOyYaromuxcst K  CaMOPasBUTHIO M JIMYHOCTHOMY
camoomnpesieNiecHH0, CHOPMHUPOBAHHOCTh HMX = MOTHBAIMA K  OOy4YEHHIO
U LIeJICHANPABICHHON TO3HABATENILHONW  JEATENbHOCTH, CHUCTEMBl 3HAYMMBIX
COLMANTBHBIX W MEXITUYHOCTHBIX OTHOIICHUH, ICHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTPKAMONIUX JIMIYHOCTHBIE W TPAXKIAHCKHE  IO3MIUH B JCATCIBHOCTH,
COLMalNbHble KOMIIETCHIIMM, IPaBOCO3HAHME, ~CHOCOOHOCTb CTAaBUTh  LEIH
Y CTPOMTH IKM3HEHHBIE IUIAHBL . CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM
WJICHTHYHOCTH B MOJUKYJIBTYPHOM COLIMYME, B TOM YHUCIIE

«2) hopMHUpOBaHHE OTBETCTBEHHOI'O OTHOLICHUS K YUYEHHIO, FOTOBHOCTH
U CIIOCOOHOCTH O0YYAOIIMXCS K CaMOPa3BUTHIO U CaMOOOpPa30BaHHIO HA OCHOBE
MOTHBAIIMM K OOYUYCHHIO W TO3HAHUIO, OCO3HAHHOMY BBHIOOPY W TOCTPOCHUIO
JATbHEHIIeH MHIUBHYalbHOW TPACKTOPUU 00pa30oBaHus Ha 0a3e OPUEHTHPOBKU
B Mupe npodeccuil n npodhecCHOHaNbHBIX MPEANOYTeHNH, ¢ YIETOM YCTOHYNBBIX
TIO3HABATEIbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS YBAKUTEIHHOTO
OTHOIICHUS K TPYAY, PA3BUTHSI OTBITA YYACTHS B COIIMATBHO 3HAYNMOM TPYIIC;

3) ¢opmMHpOBaHHE  ILIEJIOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKHl © OOLIECTBEHHOW TIPAaKTUKH,
VUUTHIBAIOIIETO COLMAIBHOE, KYIBTYPHOE, SI3BIKOBOE, TYXOBHOE MHOT000pasme
COBPEMEHHOro Mupa; <...>

8) hopmHpOBaHKE LIEHHOCTH 3JI0POBOTO M 0E30MaCHOTO 00pa3a XKHU3HU; <...>

9) dopMupoBaHHE OCHOB JKOJOTUYECKOW KYyJIBTYpPhl, COOTBETCTBYIOILIEH
COBPEMEHHOMY  YpPOBHIO  JKOJIOTHYECKOTO  MBIIUICHHS, pPa3BUTHE  OIbITa
9KOJIOTHIECKA OPUECHTHPOBAHHON pPEQICKCHBHO-OIICHOYHOW W MPaKTHYECKOM
JESITENbHOCTH B )KU3HEHHBIX CUTYALHAX).
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