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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XxMMuUM Ha ypOBHE CpenHero odimiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe DesepanbHOTO 3akoHa OT 29.12.2012 Ne
273-03 «O6 obpazoBanuu B Poccuiickoit @enepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (hefepalibHONW 00pa3oBaTENbHOM MPOrpaMMbl
cpennero obmero obpazoanus (POIT COO), mpeacraBneHHsix B denepanbHOM TOCymaapcTBEHHOM oOpazoBaTenbHOoM cTanmapte COO, ¢
yuétom KoHnenuuu mnpenogaBaHusi ydeOHOTo Impeamera «XuMHsS» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit ®enepanum,
peaTu3yIomuXx OCHOBHBIE 0O0pa30BaTEbHBIC MPOTPAMMbBI, W OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS BOCHHUTaHUS B Poccuiickoit
®eneparun Ha iepuo 10 2025 ronay» (Pacnopsokenne [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OIpeNeieHHI0 o0Iiel cTpaTeruu OOy4YeHMs, BOCHHMTAHUSA U Pa3BUTHUS
oOyuyaromuxcs cpeacTBaMu yueOHoro npeamera «Xumus» it 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHIIETITYAJIbHBIEC MOJIOKEHHS
OI'OC COO o B3anMO00YCIOBICHHOCTH 1IeJIeH, COAepKaHUsI, pe3yJIbTaTOB 00yUYeHHs 1 TpeOOBaHUM K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHKe, MOTy4aeMOe BBITYCKHMKaMH 0O0I1e00pa30BaTEeIbHOW OpraHU3allM, SBISAETCS HEOTHEMJIEMON YacThiO HX
oOpa3oBaHHOCTH. OHO CIY’)KUT 3aBEpIIAIOIIMM ATAllOM pealu3alil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIHOYEBBIX IIEHHOCTEM,
OPUCYIINX IEJIOCTHON CHUCTeMEe XUMHMYECKOro o0pa3oBaHMA. OTH IIEHHOCTH KAacaloTCsl IMO3HAHMS 3aKOHOB IPHUPOJIBI, (hopMUpOBaHUS
MHUPOBO33pEHUs U 00LIEeH KyJIbTYphl YeJIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAaHHOTI'O OTHOILEHUSI K CBOEMY 3/10pPOBbIO U MPUPOIHON Cpejie.
Peanusyerca xumuueckoe oOpa3oBaHue 00YUarOIUXCsl HA YPOBHE CpeHEro o0I1ero oopa3oBaHus CpeCcTBaMU yuyeOHOTO npeaMeTa « XUMUS»,
coJiep’KaHue U MOCTPOEHHE KOTOPOro OINpe/AeieHbl B MPOrpaMMe MO XUMHH C yY4ETOM CHeUU(PUKU HAyKd XUMHH, €€ 3Ha4eHHs B MO3HAHUU
OpUPOABI U B MaTepUaIbHOM KU3HU OOIIECTBA, a TAKKe C YUETOM OOIIMX IeNiell ¥ MPUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero oomero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyio poJib B COBPEMEHHOHM IMBMIIM3AallMM, B CO3/JaHUM HOBOM 0a3bl
MaTepuaibHOM KyJnbTypbl. OHa BHOCHT CBOW BKJIaJ B (OPMUPOBAHUE PAIMOHAIHHOIO HAYYHOI'O MBILIUICHHS, B CO3JaHHUE IIEIOCTHOTO
npeCTaBiIeHuss 00 OKpY’KarollleM MHpe Kak O €IMHCTBE MPUPOJAbI M YeJIOBeKa, KOoTopoe (GopMupyeTcs B XMMHUM HAa OCHOBE NMOHUMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MHpa, OCO3HAHMSI B3aHUMOCBSI3M MEXIY CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU U BO3MOXHBIMU
001acTAMH IPUMEHEHHUSL.

TecHo B3aMMOJEHCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMM, XUMHS CTajla HEOThEMJIEMOM 4YacTbi0 MHUPOBOH KYJIBTYpHI,
HEOOXOJIMMBIM YCIIOBHEM YCIICIIHOTO TPY/Aa M KHU3HM Kaxa0ro wieHa oOmiectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3UJaTeNlbHasi, KaK HayKa
BBICOKMX TEXHOJOTHIl HampaBlieHa Ha pelleHHe MI0OAJbHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOH,
MUILEBON, IKOJOTMYECKON OE30MaCHOCTH U OXPaHbI 37I0POBBSI.

B cootBeTcTBUUM ¢ 00mMMMHU TIEISIMHU M TIPUHITUTIAMU CPEIHET0 001ero oopa3oBaHus cojepkanue npeamera «Xumus» (10—11 kmacchr,
0a30BbIif YPOBEHb M3YUEHHUS) OPUEHTUPOBAHO MPEHMYILECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJArOTOBKY OOyYalONIMXCS, HEOOXOIUMYIO MM JIJIs
BbIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIIEUTHOIO BKJIIOUEHHUS B KU3Hb COLMYMa, TPOJOKEHNS 00pa30BaHus B pa3IUYHbIX 00JacTsIX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHEM.

CocraBnsomuMy npeaMera « XuMus» sBISI0TCA 0a30Bble Kypchl — «Opranuyeckas xuMus» U «OOmas u HeopraHudeckasi XUMHUsD,
OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAaHUM 0 HEOpPraHMYecKod Xumuu (c



BKIIIOUEHUEM 3HaHUN W3 OO0IIed XUMHUHM) M OpraHndeckoi XuMuu. POpMHUpOBaHUE MTAHHOW CHUCTEMBbl 3HAHMN NPU W3YYCHHU MpEAMETa
obecreurnBaeT BO3MOXXHOCTh PACCMOTPEHHMSI BCETrO MHOTO00Pa3usl BEIIECTB Ha OCHOBE OOITUX MOHATHIMA, 3aKOHOB M TEOPUI XHUMUH.

CrtpykTypa conepkaHus KypcoB — «Opranudeckast xumusi» u «OOmas U HeopraHuveckas Xumus» chopMUpOBaHA B MPOrpaMMe IO
XUMHUHW Ha OCHOBE CUCTEMHOTO TI0/IX0/1a K M3yUYCHHUIO YUeOHOTO MaTepraia U 00yCIOBICHA HCTOPUIECKH 0O0OCHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha
ONpe/IeIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XMMUU BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOpUU
CTpOGHI/IH OpFaHI/ILIeCKI/IX COGJIHHGHI/Iﬁ, a TAKXE Ha ypOBHe CTepeOXI/IMI/I'-IeCKI/IX 158 BJIGKTpOHHBIX Hpe)ICTaBJ'IeHI/Iﬁ 0 CTpOGHI/II/I BCIIICCTB.
Caenenust 00 M3y4aeMbIX B Kypce BEIIECTBAaX JAIOTCS B PA3BUTHUU — OT YIJIEBOAOPOOB JO CIOXKHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUN. B
Kypc€ OpraHMYEeCKOW XHMHH TIOJydaloT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEero oO0pa3oBaHWs IE€PBOHAYAIHHBIC
MPEJCTABICHUS O XHUMHUYECKON CBsI3M, KJIACCU(UKAIMOHHBIX IMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHS, O
XUMHYECKON PEaKIuu.

[Tox HOBBIM YTJIOM 3peHHUs B MpeaMmeTe «XUMHUs» 0a30BOr0 YPOBHSI pacCMaTpHUBAETCS H3yUEHHBIM HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs TEOpPETUYECKUI MaTepuan U (HaKTOJIOrMYecKHe CBEJEHHUS O BElIecTBaX W XMMHMYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce
«OOmiass ¥ HeopraHuyeckas XHMHs» OOYUYaIOUUMCS TMPEAOCTaBIsETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE NEPUOJAMYECKOTO 3aKOHa C
00IIeTeOPETUYECKUX M METOOJIOTHUECKUX TO3HUITHH, TITy0Ke MOHATh HCTOPUIECKOE M3MEHEHHE QYHKIIUNA 9TOTO 3aKOHA — OT 0000IIaromieit 10
OOBSCHSIIONIEH ¥ MPOTHO3UPYIOMICH.

EJII/IHaSI cucreMma 3HaHI/II\/'I (6] B&)I(H@ﬁll[ﬂx BE€IICCTBaX, X COCTaBC, CTpOCHI/II/I, CBOﬁCTBaX nu HpI/IMeHeHI/II/I, a TAKXEC 0 XUMHUYCCKUX
peakuMsiX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MpOTEeKaHUsi AomnoiHseTcs B Kypcax 10 m 11 kiaccoB aneMeHTaMH COAEpKaHUs, UMEIOIIUMHU
Ky.]'II)TypOJ'IOl"I/I'-IeCKI/Iﬁ nu HpHKHa)IHOﬁ xapaKTep. 3TI/I 3HAHUA CHOCO6CTBYIOT IIOHUMAaHUK B3aMMOCBSI3H XHUMHH C )IPYFI/IMI/I HaYKaMI/I,
packpbIBalOT €€ poJib B TMO3HABATENBHON M MPAKTHYECKOW AESITETbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOp‘—IeCTBa B O6J'IaCTI/I TeOpI/II/I 158 HpaKTquCKHX HpI/IJ'IO)KeHI/Iﬁ XHUMHUH, TIOMOTI'ar0T BI)IHyCKHI/IKy OpI/ICHTI/IpOBaTBCﬂ B O6HIGCTB6HHO 1 JINYHOCTHO
3HAYUMBIX TPOOJIeMaX, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICTUBATh MHPOPMAIUIO U TPUMEHSThH €€ s TOMOJIHEHUSI 3HAaHUHN, pelIeHHS
WHTEJUICKTYJbHBIX U 9KCIIEPUMEHTAIBHBIX MCCIIEOBATEILCKUX 3a1a4. B 1memom cojepkanue yueOHOro npeameTa « XUMHUsH TaHHOTO YPOBHS
W3YyYCHUs OPUEHTUPOBAHO Ha ()OPMUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHUECKON OCHOBBI JIsl MOHUMaHUsl PUIOCO(PCKUX UAEH, TAKUX Kak:
MaTepI/IaJ'IBHOG CAUHCTBO HeOpFaHI/I‘—IeCKOFO 158 OpFaHI/IquKOl"O MI/Ipa, O6yC.]'IOBJ'IeHHOCTB CBOfICTB BCIIIECCTB HX COCTABOM U CTpOCHI/IeM,
MO3HABAEMOCTh MPHUPOJHBIX SBICHUHN IMyTEM OSKCIEPUMEHTA M PEIICHUS TPOTHUBOPEUYHMIA MEXIAy HOBBIMU (aKTaMU U TEOPETUUCCKUMHU
MPEAMOCHUIKAMHU, OCO3HAHUE POJM XUMHUHU B PEIICHUU DKOJIOTHYECKUX MPOOJeM, a TakkKe MpoOieM COEpeKeHHs] YHEPTETUYECKUX PEeCypCoB,
CBIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepHUAJIOB.

B IIJIAHC pemeHI/m 3aaa4 BOCIIMTaHUA, paSBI/ITI/IH 1 colynajimn3alinu 06yanOHII/IXC${ HpI/IHSITBIe nporpaMMoﬁ 10 XUMHUH I10AXOObI K
OTIPEICTICHUIO COJIEPKaHUSI U TOCTPOCHHS MpeAMeTa MpelycMaTpuBaloT (HOPMUPOBAHHE YHHBEPCATbHBIX YYEOHBIX JCHCTBUN, MMEIOIIMX
0a30BOE 3HAYCHHE JJIS PA3THYHBIX BUJOB JIEATEILHOCTH: PEIICHHS MPoOJeM, MOUCKa, aHaIM3a U 00paboTku nHGOPMAITUH, HEOOXOAUMBIX TS
MPUOOPETEHUS OIBITA MPAKTUYECKON U UCCIEA0BATEIHCKON IEATEIILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUH XUMUHU.

B mpakTuke npenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, TaK U HA YPOBHE CpEIHEro 00mero oopa3oBaHus,
P OIPEACIICHUN COACPKATEIBHOU XapaKTEPUCTUKU LeNel U3yueHus MpeAMeTa HAMpaBJICHUEM MEPBOCTENEHHON 3HAUMMOCTU TPaJAUIIMOHHO
npu3HaéTcs GOPMUPOBAHUE OCHOB XMMHUECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM 1eATEeIbHOCTH YeIOBeKa U



KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAMUYECKON TOUKH 3pEHMS TaKOH MOAXOJ K ONPEICIICHUIO LENEH U3yUeHus NpeaMeTa
ABJISIETCS BIIOJIHE OIIPAaBIaHHBIM.

CornacHo JaHHOM TOUYKE 3pEHHUs TTIaBHBIMU HeJIAMHU U3yUeHUs npeameTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) ssBISIOTCS:

. (dbopMHpOBaHUE CHCTEMBI XMMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABISIONIEH €CTEeCTBEHHO-HAYYHOW KapTHHBI MHPa, B OCHOBE
KOTOPOI1 JIeXKaT KIIto4eBble MOHATHSA, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XMMUHU, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U TIOHUMAHUE CYLUTHOCTH
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH MX Pa3BUTHUS M CTAHOBJICHUS;

. dbopMUpOBaHKE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHMS BEIIECTB M XMUMHUYECKUX PEAKIMM, HEOOXOAUMBIX
JUIs IPUOOpPETeHUs YMEHUI OpHUEHTHPOBATHCS B MUPE BEIIECTB W XMMHUECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUYECKOW U
MMOBCETHEBHOM KU3HU,

o pa3sBUTHE YMEHUH M CIIOCOOOB JEATENBbHOCTH, CBSI3aHHBIX C HAOIIOJACHHEM M OOBACHEHHEM XMMHUYECKOTO 3KCIEePHMEHTa,
COOJTIOZICHHEM TMTPABWII OE30TTACHOTO OOpAIIEHUS C BEIIECTBAMHU.

Hapsany ¢ stum, coxepkarenbHas XapaKTEpUCTHKA IL€JIed M 3a7ad HM3Y4YeHMs] NpeAMeTa B MpOrpaMMe 0 XHMUU YTOYHEHA MU
CKOPPEKTHPOBaHA B COOTBETCTBUHU C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeIHero oomero oopa3oBanus. CeromHs B MPENoiaBaHNN XHMHUU B
Oonblel cTeneHu OTAAETCS MPEANOYTEHHE IPAKTUYECKOW KOMIIOHEHTE COJAep)KaHUs OOy4YeHMs, OpPUEHTHPOBAHHOM Ha IOJTOTOBKY
BBIITYCKHHUKA 0011e00pa30BaTeIbHON OpraHn3aIliy, BIIaICIONIeT0 He Ha0OpoM 3HaHUH, a PyHKIIMOHAIEHOW IPaMOTHOCTBIO, TO €CTh CITIOCOOaMuU
Y YMEHUSIMU aKTUBHOTO TIOJYy4YEHHS 3HAaHUI U IPUMEHEHHS UX B PEaIbHON XKU3HU IS PELICHMS] IPAKTUYECKUX 3a1a4.

B cBs3U ¢ 3TUM NpH U3y4EHUH NpenMeTa « XUMUsSD TOMUHUPYIOIIee 3HaueHHE MPHOOPETAIOT TaKUe 3a4a4H, KaK:

ajanTanus o0yyaroIuxcs K YCJIOBUSAM JMHAMHUYHO Pa3BHUBAIOLIETocs MUpa, (OPMUPOBAHHE MHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH,
TOTOBOM K caM000pa30oBaHMIO, COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY IIPUHATHIO TPAMOTHBIX PEUIEHUM B KOHKPETHBIX KU3HEHHBIX CUTYyallHsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;

¢dopmupoBaHue y 00yJaromuxcs KIIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIINI), IMEIOIINX YHUBEPCATBHOE 3HAUYCHHE IS PA3TUIHBIX
BUJIOB JEATENBHOCTU: pELIeHUs MpoOieM, IMOMCKa, aHauu3a M 00paboTku HHGOpManMM, HEOOXOAUMBIX MJs NPHOOPETEHUs OIbITA
JESTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHMM XUMHM, a TaKKe JI1 OLEHKU C TO3MIMHA 3KOJIOIMYEcKOH Oe30MacHOCTH
XapakTepa BIMSHHA BEILECTB U XUMUYECKHUX ITPOLIECCOB Ha OPraHU3M Y€JI0BEKa U PUPOAHYIO CpPELy;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH  OOyYaloUIMXCS: CHOCOOHOCTH
CaMOCTOSITENIbHO NpHUOOpeTaTh HOBBIE 3HAHMA MO XMMHUHU B COOTBETCTBUU C KM3HEHHBIMH NOTPEOHOCTSIMM, HCIIOJIb30BaTh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUY JJIs IOUCKA U aHaIM3a Y4eOHOH M Hay4yHO-TIONYJIIpHON HHPOPMAIIUU XUMUYECKOTO COACPKAHMS;

(dopMHpOBaHHE W DPa3BUTHE y OOYYAIOIMXCS AaCCOLMATHMBHOTO M JIOTMYECKOI'O MBILIUIEHUS, HaOJII0JaTeIbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOMMBI, B YACTHOCTH, MPH TUTAHUPOBAHUU U TIPOBEJICHIN XUMUYECKOTO SKCIIEPHMEHTA,

BOCIIUTaHHE Y O0ydaromuxcs yOe:kIEHHOCTH B TYMaHUCTUYECKON HAIIPaBICHHOCTH XUMUH, €€ BaKHOM POJIM B PELICHUHU II100aIbHBIX
npo0JIeM parMoHAIBHOTO TPUPOAOTIONH30BAHUS, TOTIOHEHUS YHEPTETHUECKUX PECYPCOB U COXPAHEHUS MMPUPOTHOTO PAaBHOBECHS, OCO3HAHMUS
HEOOXOIMMOCTH OEpeKHOr0 OTHOILEHHS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKe MPUOOPETEHUS ONbITa HCIIOJIb30BaHMS MOJyYEHHBIX 3HAaHUN
JUISL IPUHSTHS TPAMOTHBIX PELICHUM B CUTyalUsIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.



B ydeOHOM mutaHe cpemHero oOmiero oOpa3oBaHHS TMpeaIMeT «XUMHUs» 0a30BOTO YPOBHS BXOJUT B COCTaB MpEeIMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIC PEMETHIY.
MECTO YYEBHOI'O TIPEJMETA «Xumusi» B YYEBHOM IIJIAHE
OO6iee unco YacoB, OTBEACHHBIX I u3yueHus xuMuu B 11 kmacce — 34 gaca (1 gac B HeAeIO).
Y4eOHUKH M y4eOHbIe TOCO0HS, KOTOPbIe HCIOJIb3YIOTCS B X0/1€ H3yUeHHs peAMeTa/y4e0Horo Kypca:
I'.E. Pym3utuc, ®@.I'. ®enpaman; Mocksa «IIpocsemienue», 2021 r

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XUMHWHN HA FA30BOM YPOBHE CPEJIHEI'O OBILET'O
OBPA30OBAHUMA

JJMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOUIMMUCS IMPOTpPaMM CpPeJHEero oOIero odpa3oBaHUs
(IMYHOCTHBIM, METANPEJAMETHBIM U TpeaMeTHbIM). HayuHo-MeToaudeckoil OCHOBOM MJisi pa3paOOTKU TUTAHUPYEMBIX PE3YJIhTaTOB OCBOEHUS
MpOrpaMM CpeIHEro OOIIeT0 0Opa30BaHuUs SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN OIXO/.

B cooTBEeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXO0I0OM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMeTa «XUMUs» Ha
YpOBHE CpeHero o0IIero 06pa3oBaHus BbIICICHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHWE OOYYAIOIIMMHCS POCCHUHCKOW TPakKIaHCKOH HICHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH W
CaMOOIIPEIEIICHUIO;

HaJIMYK1€ MOTUBALIMH K 00YYECHHIO;

I[eJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOKICHUIN TUYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH M HCTOPUYECKUX TPaAULIUN 6a30BOU
HayKH XHUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS B CBOEH JIE€ATENHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPHUCYIIMMH [IEJTOCTHOW CUCTEME XUMUIECKOTO 00pa30BaHus;

HaJIMYHe MPABOCO3HAHUS SKOJIOTHUECKON KyJIbTyphl U CIIOCOOHOCTH CTaBUTh LIETTH M CTPOUTH )KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE PE3yJIbTaTHl OCBOCHHS TNpEIMeTa «XHUMHUSD» ITOCTUTalOTCs B €AMHCTBE y4eOHOW M BOCHUTATEIIBHOW NEATEIbHOCTH B
COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLIMOKYJbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJI€AJIAMU POCCUHUCKOrO TPa)KAaHCKOIO
o01ecTBa, MPUHATHIMUA B OOIIECTBE HOPMAaMU U MPABHJIAMH TOBEACHMSI, CIIOCOOCTBYIOIIMMHU IPOIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U
HPAaBCTBEHHOT'O CTAHOBJIEHUS INYHOCTU O0YUYAIOLTUXCA.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS TMpeAMeTa «XHUMHUS» OTPaxaroT c(HOPMHPOBAHHOCTH OIBITA TIO3HABATEIHLHOW W MPAKTUICCKOU
NEeSATENbHOCTH 00YYarOIIMXCs 10 pean3alii MPUHATHIX B OOIECTBE IICHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sI3aHHOCTEH, YBa)KEHUS K 3aKOHY U MTPABOTMOPSIIKY;

MPEACTABIICHUS O COLMATIBHBIX HOpMaxX M MPABUJIAX MEXIUYHOCTHBIX OTHOLIEHUI B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOH TBOPUYECKON JEATENbHOCTH MPU CO3/IaHUH YUEOHBIX POEKTOB, PEIICHUH YUeOHBIX U TTO3HABATENbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U NMPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IPYTUX IpU aHAIU3€ Pa3IMYHbIX BUJOB Y4eOHOM
NeSITeNIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHHUS! K UCTOPUYECKOMY M HaAyYHOMY HACJIEJIUI0 OTE€UECTBEHHOW XUMHUH;

yBaKEHHsI K MPOLIECCY TBOPUECTBA B 00JACTU TEOPHH M MPAKTUUECKOTO0 MPUMEHEHHUS! XMMUHU, OCO3HAHUS TOTO, YTO JTIOCTHIKEHUS HAYKH
€CTh pe3yJbTaT JJINTEIbHBIX HAOMIOAEHNH, KPOIIOTIUBBIX SKCIIEPUMEHTAIbHBIX MTOMCKOB, IOCTOSIHHOTO TPyZa YYEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABaTEeNbHBIX MOTHBOB B MOJYYSHUHU U TIOCJIEIYIOLIEM aHaINU3e HH(POPMAIIUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM
OTECUYCCTBCHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLICHMBATh CUTYallMM, CBSA3aHHBIC C XUMUYECKUMH SIBICHUSMH, U MPUHUMATh OCO3HAHHBIC PELICHHUS, OPUEHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHHE U MOCTYIIKM CBOMX TOBAPHILEH C MO3ULUI HPaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHE
MOCJEACTBHUM 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 370pOBOr0 M 0e30macHOro obpasza *KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(bU3MIECKOMY U IICUXUIECKOMY 3/I0POBbIO;

coOroieHUs MpaBuIl 0€30MacHOro oOpalleHus ¢ BEIIeCTBaMU B OBITY, TOBCEHEBHOM KU3HU U B TPYJOBOM JAESITEIbHOCTH;

NOHUMAaHHUS [IEHHOCTH MPAaBUJI WHAMBUIYATbHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEJCHUS B CUTYAIMAX, YTPOXKAIOLINX 3/10pPOBBIO U
JKU3HU JTIONICH;

OCO3HAHMS MOCTE/ICTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOT0JIsl, HAPKOTHKOB, KypeHHs);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKONW NESTEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOW M APYTHX
BUJaX J€SATENbHOCTH;

YCTQHOBKH Ha aKTMBHOE Y4aCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAapaBJIeHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

HHTEpeca K MPaKTUYECKOMY HM3Y4YeHMIO Ipodeccuil pa3inyHOro poja, B TOM YHCJIE Ha OCHOBE MPHUMEHEHUS MPEeIMETHBIX 3HaHUH IO
XUMHUH;

YBa)XEHHUS K TPYJLy, JIOISIM TpyJla U pe3yibTataM TPYyAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBHIYaIbHOM TpaekTopuu oOpas3oBaHus, Oynymieil npodeccun u peanusanii coOCTBEHHbBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEel 00111ecTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS:

9KOJIOTMYECKHU 1eJIeCO00Pa3HOro OTHOLICHHSI K IPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3emiie;



NOHUMAHHUS TJI00aJBHOTO XapaKTepa HKOJOTHMYECKUX MpoOJeM, BIUSHHS HKOHOMHMYECKHX IPOILIECCOB Ha COCTOSIHUE MPHUPOJHON M
COLIMAJIBHON CPENbL;

0CO3HAHMS HEOOXOAUMOCTH HCIIOIB30BaHUS JOCTHXKEHUM XUMHHU JJIS1 PEIISHUS] BOIIPOCOB PAllMOHAIBHOTO MPUPOIOTIOIb30BaHUS;

AKTUBHOTO HENpUATUS ACUCTBUN, MPUHOCSAIIMX BpeI OKpYXarolled NMPUpOAHON cpele, YMEHHUs MPOTHO3MPOBATH HEOJIAronpHusTHbIC
9KOJIOTMUECKUE MTOCIEACTBHS IPEANPUHUMAEMBIX IEHCTBUIN U NPEAOTBpAILATh UX;

HaJIM4Yusl Pa3BUTOTO 3KOJOTUYECKOTO MBILIUICHHUS, SKOJIOTMYECKON KYJIbTYpbI, OIbITA JEATEIbHOCTH 3KOJIOTUYECKOW HANpaBICHHOCTH,
YMEHHUSI PYKOBOJICTBOBAaTbCS MMH B TIO3HABaTEeNbHOW, KOMMYHHMKATUBHOM M COLMAIBHOW MpPAaKTHKE, CHOCOOHOCTH M YMEHHUS aKTHUBHO
IIPOTUBOCTOSITH UIE0JIOTMH XeMopoouu;

7) HEHHOCTH HAY4YHOI'0 NO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

NOHUMAaHHUS CeUU(PUKH XUMHU KaK HAayKd, OCO3HaHMA €€ posid B (DOPMUPOBAHMU PAI[MOHAILHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU
LEJIOCTHOTO MpPEICTaBIeHHUs] 00 OKpY’KalolleM MHUpPE KaK O €JUHCTBE MPHUPOJAbI M YeJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny npobeM COXpaHeHHsI TPUPOTHOTO PAaBHOBECHUS;

yOeKAEHHOCTH B 0COOON 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOM HUBUIM3ALMKU: B €€ TYMaHMCTUYECKOM HANpPaBJIEHHOCTH M Ba)KHOU
pOJIM B CO3JJaHUU HOBOW 0a3bl MaTepUAIbHOW KYJBTYpPBI, PEIICHUH TTI00aBbHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOH,
SHEPreTHYeCcKOoM, NHUIIEBOM W HKOJIOTMYECKOM O€30MacHOCTH, B pa3BUTUM MEIUIUHBI, OOECIEYeHUM YCJIOBUH YCHEIIHOro TpyAa H
9KOJIOTUYECKU KOM(POPTHOM KHU3HHU KaXKI0TO WiIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHUMaHUS CYITHOCTH METOJOB [MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJIy4aeMble 3HAHHS Ul aHAM3a U OOBSCHEHMS SBJICHUN OKPY’KAIOIIEr0 MUpPA M MPOUCXOAALINX B HEM M3MEHEHUH, YMEHHS
Jenath 000CHOBAHHBIE 3aKII0YEHHS Ha OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX C LIEJIBIO MOJIyYEHHUs JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENIBHO MCIIONB30BaTh XMMUYECKHE 3HAHUS JUTSl peIlICHHs MTPOOJIEM B pealibHbIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U HCCIe0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHIO M CAMOOOPA30BaHHIO, K AKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHUH MO XUMHHU
B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHbIX cepax mpodhecCHOHATbHOM e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MertarpeaMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPEHEro 00Iero oopa3oBaHus BKIIOYAOT:

3HaYUMBbIC 11 (DOPMHUPOBAHHS MHUPOBO33PEHHUS OOYUAIOIMIMUXCS MEKIUCHIUTIMHAPHBIC (MEXIPEIMETHBIC) OOIIeHAYYHbIE MOHSTHS,
OTpa’karollye 1EeJOCTHOCTh HAYYHOM KapTHHBI MUpa M CHelHU(UKYy METOJOB MO3HAHHUS, UCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIECTBO, DHEPIUs, SBJIEHUE, IMPOLIECC, CUCTEMa, HAy4HbIH (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, MCCIIETOBAHHE,
HaOJr0/IeHUe, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHe);

yHHUBEpcajbHble Yy4eOHble JAeWCTBUS (MTO3HABaTeNbHbIE, KOMMYHHMKAaTHBHbBIC, PETYJIATHBHBIE), oOecrneunBaroiue (popmMupoBaHue
(GYHKIMOHATBHOM IPaMOTHOCTH M COIIMATIbHON KOMIETEHIIUN 00YYatOINXCS;



CIIOCOOHOCTh O0yYaloIUXCsS KCIONIb30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCaJbHBIC
y4eOHbIE JCHCTBUS B MIO3HABATEIIPHOW U COITUATTBHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yibTaThl OTPAXKAIOT OBIAJCHHE YHHBEPCATbHBIMU YUYEOHBIMU IO3HABATEIHHBIMHA, KOMMYHUKATUBHBIMH H
PeryJISTUBHBIMU JICHCTBHUSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMHI Y4eOHBIMU MO3HABATEIbHBIMY /IeHCTBUSIMH:

1) 6a3oBble JJOrnYecKue AeCTBUS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U AKTYaTHU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIETIATh LETU JEeATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUU HUX JOCTIDKCHUS, COOTHOCHTH PE3YJIbTAaThl JEATEILHOCTH C
MOCTaBJICHHBIMU 1EJISIMU;

HCIIOTH30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JJOTHIECKOTO MBITIUICHHSI — BBIJICISTh XapaKTepHbIE TPU3HAKN TTOHITHI U yCTaHABJINBATh
UX B3aUMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOIINE MOHSATHUS AJs1 OOBSCHEHHS OTACIbHBIX (DaKTOB U SIBICHMUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KITACCH(PUKAIINH BEIICCTB U XUMHUECKUX PEaKIIHii;

yCTaHaBJIUBATh PUYMHHO-CIICCTBEHHBIE CBA3U MEXIY N3YyYaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJACHHS (MHIYKTUBHBIC, NETyKTUBHBIC, MO AHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHUS B
paccMaTpUBAEMBIX SBJICHHSIX, (POPMYIUPOBATH BHIBOJBI M 3aKITIOUCHNUS,

MPUMEHATH B TIPOIIECCE TIO3HAHUS, HCIOIB3YEMbIE B XHMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH, MPEeoOpa3OBBIBATH MOJICIBHBIE
MPEJICTABICHNUS — XUMHYECKHI 3HaK (CUMBOII) dJIEMEHTa, XUMUYecKasi popMylia, ypaBHEHHE XUMHUYECKON PEaKIuu — MPU PEIICHHH yUeOHBIX
MO3HABATENIbHBIX W TPAKTUYECKHX 3ajad, MPUMEHSTh HA3BaHHBIC MOJICIbHBIC TPEACTABJICHHS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUUYECKHUX PEAKIIUMA.

2) 0a30BbIe UCCJIE0BaTEILCKUE IeHCTBUS:

BJIAJI€Th OCHOBAMH METO/I0OB HAyUYHOI'O MMO3HAHUSI BEIIECTB U XUMHUECKUX PEAKIIHIA;

dbopMyIUpOBaTh 1EIU U 3aJa4d WCCIIEAOBAHMS, WCIIOIH30BaTh MOCTABJICHHBIE M CAMOCTOSITENIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B
KayeCcTBE MHCTPYMEHTA MO3HAHUS U OCHOBHI JI71s1 (JOPMUPOBAHUS THITOTE3BI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUIA;

BJIAJICTh HaBBIKAMHU CAMOCTOSITEIBHOTO TUIAHUPOBAHUS W TPOBEIACHUS YUYEHHYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMSI
HAOMI0OaTh 32 XOJOM MPOIECCa, CAMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ynibTar, (OPMYIUPOBATH OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHUS, COCTABIISITH 0OOCHOBAHHBIN OTUYET O MPOJIeTTaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOH MCCIEIOBATENIbCKOW U TMPOCKTHON NEATENbHOCTH, MPOSBIATH CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHICCKUX 3a71a4, MPUMEHECHUIO PA3TMYHBIX METOIOB TTO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX WHGOPMAIMU (HAYyIHO-TIOMYJIIpHAs JTUTepaTypa XUMHUYECKOTO COICpPKAHUs, CIIPABOYHBIE
nocobwust, pecypcbl MHTepHeTa), aHAMM3UPOBATh MH(DOPMAIMIO Pa3IMYHBIX BUAOB M (HOPM TPEICTABICHUS, KPUTUYECKH OILIEHUBATH €6
JIOCTOBEPHOCTH M HEMPOTUBOPEYHBOCTH;

dbopMyIHUpOBaTH 3aMpOChl U MPUMEHSATh Pa3IMYHbIE METOABl MPHU MOUCKE W 0TOOpe WMHGOpMAIMK, HEOOXOAMMOMN I BBITTOTHEHUS
y4eOHBIX 3a7a4 OMPEACTEHHOTO TUTIA;



npruoOpeTaTh ONBIT UCIOIB30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI M Pa3IMYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBbHYIO (hOpMY NpeacTaBieHUs HHPopMalu (CXeMbl, rpaduku, JuarpaMmbl, TaOIHIIbI, PUCYHKH U
JApyrue);

WCTIOJB30BaTh HAYYHBIH S3BIK B KAayecTBE CpEICTBAa NpU paboTe ¢ XUMHUYECKOH WHQPOpManueil: NMpUMEHSTh MEXIpeIMETHBIS
(pusnueckue u MaTeMaTHYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

WCTIOJB30BaTh M MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBJ1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMM el CTBUSIMU:

3aaBaTh BOIIPOCHI 1O CYIIECTBY OOCYXJTaeMOW TEMBI B XOJ€ TUalIoTa W/WIM TUCKYCCHH, BBICKA3bIBATh HJIEH, (POPMYIHPOBATH CBOM
NPEeJIO’KEHHSI OTHOCUTEIBHO BBIITOTHEHUS IPE/IOKEHHOH 3a/1a4H;

BBICTYIIaTh C TIPE3EHTANMEH pEe3yJbTaTOB II03HABATEIBHON JEATEIIEHOCTH, TOJYYEHHBIX CaMOCTOSTENIFHO WM COBMECTHO CO
CBEPCTHUKAMM TPU BBINOJHEHUHM XUMHUYECKOTO AIKCIEPHUMEHTA, MPAKTUYECKOHM paboThl MO HCCIICAOBAHHIO CBOMCTB M3y4yaeMbIX BEIECTB,
peanmu3anyu y4eOHOTO MpoekTa U (HOpMyITUpOBATh BBIBOJABI 0 pe3yIbTaTaM MPOBEASHHBIX MCCICIOBAHUN IyTEM COTIACOBAHMS TO3WIMI B
Xo7ie 00CyKIeHUs 1 0OMEeHa MHEHUSIMH.

Ogiaienne YHUBEPCAJIBLHBIMH PeryJssTUBHBIMH JeCTBHAMU:

CaMOCTOSITENIFHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MMO3HABATENBHYIO JACATEIbHOCTD, ONpeAesssa e€ ey U 3a7aud, KOHTPOJIUPOBATh
U 10 Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH TpEIiaraeMblil alrOPUTM JEHCTBHI TPH BHIIOJIHEHHH YYEOHBIX M MCCIIEIOBATEILCKUX 3a/1ad,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHUS C YYETOM MOJTyYSHHs HOBBIX 3HaHUH O BEIIECTBAX U XMMUYECKUX PEaKIUsiX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NPEJIMETHBIE PE3YJIbTATbBI
11 KJIACC
[TpenMeTHBIE pe3ybTaThl OCBOCHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
c(OpPMHPOBAHHOCTH MPEACTABICHUN: O XMMHUYECKON COCTABIISIONICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHpa, POJIM XUMHU B MTO3HAHUU
SBJICHUIN TPUPOABI, B (POPMHUPOBAHUM MBIIIICHUS] U KYJbTYpPbl JTUYHOCTH, €€ (PYHKIIMOHAJIBHON IpaMOTHOCTH, HEOOXOIMMOM ISl pelieHus
NPaKTUYECKUX 3a/1a4 U IKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO U IPUPOTHON Cpeae;
BJIaICHUC CUCTEMOM XUMHYECKHNX 3HaHI/II\/’I, KOTOpas BKIHOYACT: OCHOBOIIOJAraromue moHATHUA (XI/IMI/I'—IGCKPIIZ 9JIEMCHT, aTOM, U30TOII, S-,
p-, d- 2JIeKTpOHHBIE OpOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHIIATEIbHOCTh, CTENICHb OKUCIICHUS,
XUMHNYECKasa CBA3b (KOBaJ'IeHTHaSI, MOHHas, METallIndecKas, BO)IOpO}IHaSI), KpucTajllindccKasd peméTKa, THUIIbI XUMHNYCCKUX peakunﬁ, pacTBop,
JJEKTPOJIUTBI, HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUYECKAs JUCCOLUALMS, OKUCIMTEIb, BOCCTAHOBHUTEIb, CKOPOCTb XHMHUYECKOW peakUuH,
XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (T€OpUs 3JIEKTPOIMTUYECKON Aucconuanuu, nepuoandeckuit 3akon J{. . Menzaeneesa, 3akoH
COXPAHEHHUsI MacChl BELLECTB, 3aKOH COXPAHEHHUS W NPEBPAILEHUS 3HEPIUU NPU XUMHUUYECKHX pPEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIIMUECKUN
A3BIK XHMMHWH, MHPOBO33PCHUYCCKHUE 3HAHUA, JICKAIIME B OCHOBC IMIOHMMAHUA MPUYMHHOCTH W CHCTCMHOCTH XHWMHYCCKHUX ﬂBHGHI/IfI,
(akTONIOrMYECKHE CBEIEHHs O CBOMCTBAX, COCTaBE, MOJYYCHUN U O€30MIaCHOM HMCIOIb30BAHUN BAXHEUIIMX HEOPTaHMUECKUX BEIIECTB B OBITY
U TIPaKTUYECKOM JIeATEIIbHOCTH YEI0BEKa;



c(OPMUPOBAHHOCTh YMEHUH BBISBISITH XapaKTepHbIC TMPU3HAKU TOHSATHH, YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHITHUS MPU ONMUCAHUU HEOPTAaHUYECKUX BELIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHUN HCIIONH30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTaBIIEHUSI (POPMYJ BEUIECTB U YPaBHEHUH XUMHYECKHX
peakuuii, cucrematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIENIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbId ras,
YIJIEKHUCIIBIN Ta3, aMMUaK, raiiéHasi U3BeCTh, HETallEHasl U3BECTh, MUTHEBASI COJA, TUPUT U PYTHUE);

c(OpMUPOBAHHOCTh YMEHHUH ONpeAesATh BaJCHTHOCTh M CTENEHb OKUCICHHMS XMMHUYECKHX 3JE€MEHTOB B COCJIMHEHUSAX Pa3INYHOIO
COCTaBa, BUJ XUMHUYECKON CBsi3U (KOBaJEHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOAHAs) B COCAMHEHUSIX, TUI KPUCTAITIMYECKON PEHIETKU
KOHKPETHOTO BeIIeCTBa (aToMHas, MOJIEKYJsSpHasi, MOHHAas, METaJJIM4ecKas), XapaKTep cCpelbl B BOJHBIX pAacTBOpaX HEOPraHUYECKHX
COCIUHECHUI;

c(OpMUPOBAHHOCTh yYMEHHMH YyCTaHaBIMBaTh IPUHA/JICKHOCTh HEOPTaHMYECKHUX BEIIECTB 10 HX COCTaBy K OMNPEeTIEHHOMY
KJIaCCy/TpymIe COeMHEHU (TIPOCThIE BEIIECTBA — METAUIBI M HEMETAJLTbI, OKCHIBI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM pacKpbhIBaTh CMBICT Tepuogudeckoro 3akoHa J[. M. MenaeneeBa W JIeMOHCTPHPOBATH €TO0
CUCTEMATHU3HUPYIONIYI0, 00BICHUTENLHYIO U IPOTHOCTHUYECKYIO (DYHKIINY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOSCHUE aTOMOB XMMHYECKHUX 3JIeMEeHTOB 1—4 nepuoaos [lepuognaeckoit
CUCTeMBI XUMHUYECKHX d7eMeHToB [[. V. MeHnaeneeBa, UCMONb3ysl MOHATHS «S-, P-, d-2JEKTPOHHBIE OPOUTATHY», «IHEPTETUYECKUE YPOBHUY,
OOBSACHITh 3aKOHOMEPHOCTH HM3MEHEHHWs CBOWCTB XMMHUYECKHX JJIEMEHTOB M HMX COCIWHEHHMHM 1O TepuojaM W rpynmnam [lepuommueckoi
CHUCTEMBI XUMUYECKUX 3JIeMeHTOB [I. 1. MeHneneeBa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA HEOPraHMYECKHUX BEIIECTB Pa3IMUHBIX
KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE TE€HETHYECKOW CBS3M MEXIAYy HEOPraHWYECKMMH BELIECTBAMU C TIOMOIIBIO YpPaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHS KIACCH(PHUIIMPOBATh XUMHUECKHUE PEAKIMU 10 Pa3TUYHBIM MPHU3HAKAM (YUCIY U COCTaBY PeardpyrOIINX
BELIECTB, TEIUIOBOMY 3((EKTy peakiiu, N3MEHEHHUIO CTENEHEH OKUCIEHHS 3JIEMEHTOB, 00paTUMOCTH peaKlliy, YYacTHIO KaTalln3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHUU COCTABJISITH YpPAaBHEHUS PEAKIUi pa3IMYHBIX THUIIOB, TOJHBIE W COKpANIEHHBIE YpaBHEHHUS peaKiui
MOHHOTO OOMEHA, yUYUTHIBAs YCIOBHS, IPU KOTOPHIX ITH PEAKIIMH HIYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KAYECTBEHHBIN COCTaB Pa3MYHBIX HEOPTaHMYECKHX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI, TPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;

c(OpPMUPOBAHHOCTh yMEHHI PAaCKPBIBATh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MMOCPEIACTBOM COCTABJICHUS
3JIEKTPOHHOTO 0ajlaHca 3TUX PeaKIInii;

c(OpMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKINH OT Pa3IHyHBIX (PaKTOPOB; XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIHEro Bo3jaencTBus (mpunuun Jle [llarense);

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTEepPH30BaTh XWMHUYECKHE MPOIIECCHI, JIeXkKAIIUe B OCHOBE MPOMBIIUICHHOTO TMOXYYSHHUS CEpHOM
KHCJIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh MPEJICTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX U KOJOTHUYECKHUX MPOOIeMax XUMUYECKOTO
IIPOU3BOJICTBA;



c(OpPMHPOBAHHOCTh YMEHUI MPOBOIUTH BBIYUCICHHS C HCIIOJIB30BAaHUEM IMOHITHS «MaccoBasi A0JI BEIIECTBA B PACTBOPE», 00BEMHBIX
OTHOIIECHUH ra30B MPU XUMUUECKHX PEaKIUsIX, MACChl BEIIeCTBAa UM 00BbEMA Ta30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH 00bEMY
OJTHOT'O U3 YYaCTBYIOUIMX B PEAKIUH BEIIECTB, TEINIOBOTO AP PeKTa peakiiMi Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BELIECTB, PEBPAICHUS U
COXpaHEHUs SHEPIUH;

c(OpPMHPOBAHHOCTh YMEHHUI COOMIOAATh MpaBUia IMOJIb30BAHUS XUMHUYECKOW MOCYNOM M 1a00paTOpHBIM 0OOpYAOBAaHHEM, a TaKKe
npaBuiia oOpallleHus C BEIIeCTBaMU B COOTBETCTBUH C MHCTPYKLUSMU IO BBIITOJIHEHUIO Ja00paTOPHBIX XMMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH MJIAHUPOBATH M BHITIOIHATH XUMUYECKUN IKCIIEPUMEHT (pa3ioKeHne MepoKCcHa BOJOPOa B IPUCYTCTBUU
KaTajau3aTopa, OIpe/eleHHe Cpelbl PacTBOPOB BEIIECTB C IMOMOUIbI0 YHUBEPCAJIbHOIO HMHJWKATOpA, BIUSHUE Pa3IWYHbIX (AKTOPOB Ha
CKOpPOCTh XMMHUYECKOH peakiny, peakllid HOHHOro OOMEHa, KaueCTBEHHbIE peakiMM Ha Cyib(dar-, kKapOoHAT- M XJIOPUA-aHHUOHBI, HA KaTHOH
aMMOHUS, pellleHNe IKCIEPUMEHTAIBHBIX 33/1a4 10 TemMaM «MeTaibsl» 1 «HeMeTanabl») B COOTBETCTBUHU € MTPABUJIaMU TEXHUKU 0€30MaCHOCTH
npu OOpaIlleHUH C BEIIECTBAMH U JJAOOPAaTOPHBIM 000PYAOBAaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUUECKOT0 SKCIEPUMEHTa B (JOpME 3aIllUCH
YpaBHEHU COOTBETCTBYIOIIMX peakluil U (OpMYyJIHPOBATH BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3UPOBATH XMMHUYECKYIO0 HH(OPMAIIHIO, TTOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeicTBa
MaccoBOM KOMMYHUKalMu, UHTEpHET U Apyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHJa SKOJOTHUYECKU 11€JI€CO00pa3HOro MOBEJACHUS B OBITY M TPYIOBOH JESATEIHLHOCTH B
LENSAX COXPAHEHHsI CBOErO 3/I0POBbS M OKPY>KAKOUIEH INPUPOTHOM Cpelbl, OCO3HABAaTh OMACHOCTHh BO3JECHCTBUS Ha JKHUBBIE OpPraHU3MBI
OTIpeIeIEHHBIX BEIIEeCTB, MOHUMast cMbIci nokazaTens 11K, noscHATh Ha mpuMepax crocoObl YMEHBIICHUS U MPEIOTBPAILEHHUs] UX BPEAHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA;

Ui 00y4aroMMXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370pPOBbSI: YMEHUE NPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX
MTO3HAHMUs BEIIECTB U XUMHUYECKUX SIBICHUI;

JUIS CJETBIX M CIAa0OBUIAIIMX OOYYAIOLIMXCS: YMEHHE HCIOJIb30BaTh pelbe(pHO-TOUCUHYI0 cucTeMy obOo3Hauenuit JI. Bpaitnsa s
3aMUCH XUMHYECKUX (POPMYII.

COILEPKAHUE OBYYEHUE
11 KUIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XUMUYEeCKUi 37eMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAST 00O0JOYKa. DHEPreTUYEeCKHE YPOBHH, MOIYyPOBHU. ATOMHBIC
opburanu, s-, p-, d- aemenTbl. OCOOEHHOCTH pacIpe/ielIeHHUs 3JIEKTPOHOB MO OpOUTANISIM B aTOMaxX AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHass KOHPUTYpAIHS ATOMOB.

[lepuonuueckuii 3akoH u Ilepuoguueckas cuctema xumudeckux snemeHToB [l. M. MenneneeBa. CBsizb NMEPUOIUYECKOTO 3aKOHA M
[Tepuoanueckoit cucrembl xumuyeckux siemeHToB /. M. MenneneeBa ¢ COBpEMEHHOM Teopued CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS! CBOMCTB XMMHYECKUX DJIEMEHTOB M OOpa3yeMbIX HMMHU MHPOCTBIX M CIIOKHBIX BEIIECTB MO TpyINaM U NepuoaaM. 3HaueHue
MEePUOJIMYECKOT0 3aKOHA B PA3BUTHH HAYKH.



Crpoenue BemiecTBa. XUMHUUYECKas CBSI3b. BUJIbI XUMUYECKOM CBSI3M (KOBaJ€HTHAsI HEMOJISApHAs U MOJISIpHAsI, MOHHAs!, METaJUTMYecKas).
MexaHn3mbl 00pa30BaHHs KOBAJIEHTHON XUMHUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-akIenTOpHbIN). Bomoponnas cBsizb. BaneHTHOCTH.
DNeKTpooTpULAaTENbHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSHCTBA COCTaBa BEHIECTBA. THIbI KPUCTALNIUYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonarue o nucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOWIHBIE pacTBOPbI. MaccoBas J10J1s BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHMYecKHX coeAuHeHWd. HoMmeHkmaTypa HeopraHM4ecKuX BellecTB. |'eHeTHdeckas CBSI3b HEOPTaHHMUYECKUX
BEILIECTB, MPUHAJICKAIIUX K PA3TMYHBIM KIIACCAM.

Xumudeckas peaknus. Knaccudukanus XUMUYECKUX PEakIMii B HEOPTaHMUECKON M OpraHNYeCKON XUMHUU. 3aKOH COXPAaHEHHUS MacChl
BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH IPU XUMUYECKUX PEAKIIHSIX.

CKopocTh peakiinu, e€ 3aBUCUMOCTh OT pa3inuHbIX GakTopoB. OOpaTUMbIe peakinu. XUMUYecKoe paBHOBecue. DaKTOPHhI, BIHUSIOIINE
Ha cocTosiHne xumuyeckoro paBHoBecus. [Ipunmun Jle [larense.

DnexTponuTuyeckas aucconnanus. CUlbHbIE U Cia0ble MeKTpoiuThl. Cpefa BOIHBIX PAaCTBOPOB BEIIECTB: KUCHas, HEUTpaslbHas,
ieovYHasl.

OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

DKCIEepUMEHTAIBHBIC METO/Ibl M3YYCHHSI BEIIECTB W MX MPEBPAIICHUN: JeMOHCTpanus Tadbmmi «lleproanyeckas cucteMa XUMHUIECKUX
anementoB J[. WM. MenaeneeBa», u3ydeHHe MOJAENEH KPHUCTAUNIMYECKUX PEMIETOK, HAOMIOJCHHE U OMHCAaHWE JAEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3loKEHHWE MEPOKCHAA BOJOPOJa B MPUCYTCTBHUU KaTaau3aTopa, OMpPEAeSIEHHE CPEeIbl PacTBOPOB BEIIECTB C
MOMOIIIbI0 YHHBEPCATHHOTO MHIUKATOPA, PEAKIIMH HOHHOTO 0OOMEHA), MPOBEICHNE MPAKTHUECKON paboThl «BiusHue pa3nudHbIX (GaKTOPOB HA
CKOpPOCTh XUMHUYECKOW PEAKIIUN.

PacuérHpie 3amaun.

Pacu€Tpl 10 ypaBHEHHSM XHMHYECKHX PEAKIMH, B TOM YHUCIE TEPMOXMMHUYECKHE PACUETHI, pacUEThl C MCIOJIb30BAHUEM IOHSTHUS
«MaccoBasi JIOJIsl BEIIECTBAY.

Heopranuveckass xumust

Hemerannel. Tlonoxenne HemetamnoB B Ilepuomudeckoi cucreMe xumudeckux snemeHToB JI. M. MennmeneeBa U 0COOEHHOCTH
cTpoeHust aToMoB. PU3NYECKUEe CBOMCTBA HEMETAITIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe KUCI0poia, cephl, (hocdopa u yriiepoaa).

XUMUYECKHE CBONCTBA BaXKHEHIIMX HEMETAIOB (TaJoreHoB, cephl, a3ora, ¢ocdopa, yriepoga W KpPeMHHUS) U UX COSAHMHEHUN
(OKCHIOB, KUCJIOPOJICOACPIKAITUX KUCIIOT, BOJOPOJIHBIX COCTMHEHUN).

[IpuMeHeHre Ba)KHEMILIUX HEMETANIOB U UX COEJIMHEHUU.

Mertamnel. [lonoxxenne metamnoB B [lepuogudeckoit cucteme xummueckux snemeHToB J[. M. MenneneeBa. OcoOEHHOCTH CTPOCHHS
JNEKTPOHHBIX 000704YeK aTtoMoB MeTamioB. OOmme ¢usmueckue cBoiicTBa MeTayioB. CIJIaBbl METAIOB. DIEKTPOXUMHUYECKUN PSIIT
HaIpsHKEHUN METaJUIOB.

XVUMUYECKHE CBOMCTBA BAKHEHIIMX METANIOB (HATPUM, KaJIWW, KalbLUWNA, MarHUM, aJFOMHHHNA, IIHHK, XpOM, Kele30, MeIb) U UX
COCTUHEHUN.



O6111e criocoObl MoMyYeHUs MeTauIoB. [IpuMeHeHe MeTaioB B ObITY M TEXHUKE.

DKCrepUMEHTAIbHbIE METOJbl M3yUEHHUS BEIEeCTB M MX MpeBpallleHui: H3ydyeHHe KoyuieKuun «MeTamsl M CIUIaBbl», 00pa3lioB
HEMETAJJIOB, PEIICHUE HKCIIEPUMEHTANIBHBIX 33j1a4, HaOII0IeHHE U OTIMCAHKUE IEMOHCTPAIIMOHHBIX U Ja0OPaTOPHBIX OIBITOB (B3aUMOACHCTBHE
TUIPOKCH/IAa aTIOMUHUS C paCTBOPAMU KUCIIOT U LIEI0YEH, KaueCTBEHHbIE PEAKIIMHY Ha KATUOHBI METAJIIIOB).

PacuérHsble 3anaun.

Pacuétbl Macchl BemecTBa M 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOIO M3 yYacTBYIOIIMX B
pEaKIMU BEIIeCTB, pacuéThl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CITU OHO U3 BEIIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponp xumun B 00ecrie4eHUH SKOIOTUYECKOM, YHEPreTHUIECKON 1 MUIEeBOM 0€30MacHOCTH, Pa3BUTUN MeIulMHbI. [oHATHE 0 HAay4YHBIX
MeTO/IaX MMO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIU.

[IpencraBnenus 00 oOMIMX HAYYHBIX MPUHLIMIAX TPOMBIIIJICHHOTO MOJyYeHHs BaXKHEHUIITNX BEILIECTB.

YenoBek B MHpe BEIIECTB U MAaTEpUAIOB: BaKHEHIIME CTPOUTEIbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHasbl, KPaCKu, CTEKJIO,
KepaMuKa, MaTepuasbl JJs 3JeKTPOHUKH, HAHOMATEpUaIbl, OpPraHUYeCKre U MUHEPAJIbHBIE Y00peHHUs.

XuMHST U 3]I0pOBbE 4YelIOBEKa: IpaBWiIa MCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIperaparoB, IpaBWiia O€30MacHOr0 HCIHOJIb30BaHUS
npenapaToB OBITOBOM XUMHM B IOBCEAHEBHOM KU3HHU.

MexnpeaMETHBIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBA3€H IMpH M3y4eHUH oOmmeld u HeopraHuyeckod xumuu B 11 Kilacce ocymiecTBisieTcs uepes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK M MOHITHH, SBISIOUMXCA CHUCTEMHBIMU IS OTIENbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOI'O LIUKJIA.

OO01re ecTecTBEHHO-HAyYHbIE MOHATHS: HAYYHBIN (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHallu3, CUHTE3, KilacCupUKals, IepuoInIHOCTb,
HaOJIr0/IeHUe, SKCIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHE, SIBJICHUE.

®duszuka: Matepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, UOH, U30TOI, PAJAUOAKTUBHOCTb, MOJIEKYJIa, YHEPreTUYECKUn
YpOBEHb, BEIIECTBO, TEJ0, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBa, (PU3NUECKHE BETMYMHBI M €IMHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opranusm, 3Kocuctema, ouocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepaibl, FOpHbIE TOPOJIBI, TIOJE3HbIE HCKOMIAEMbI€, TOIUIUBO, PECYPCHI.

TexHonorusa: XUMHYECKas MIPOMBIIUIEHHOCTb, METAJUTYpPIus, HPOU3BOACTBO CTPOMUTEIbHBIX MAaTEpPHANIOB, CEIbCKOXO3SHCTBEHHOE
NpPOM3BOJICTBO, TMHIIEBAas MPOMBIIICHHOCTh, (apManeBTHUYecKas MPOMBIIICHHOCTh, TPOU3BOACTBO KOCMETHYECKHMX IIpernaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€pUAJIOB, JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne HaumenoBa KoJsn4yecTBo yacoB IIp Yuer padoueit NMPOrpaMMbl
n/m | HUe pa3leyoB U B KoHTpo Mpakrn | OCKTHI BOCIIUTAHUS
TEM NPOTrpaMMBbI cero JIbHbIE yecKue
padoThI padoThI




Paznen 1. Teopernueckne 0CHOBBI XUMUM
Crpoenue e TPUBJICKATh BHUMAHHE
aTOMOB. IIKOJIbHUKOB K IIEHHOCTHOMY acCHEKTY
ITeproauueckui W3y4aeMbIX ~ HA  YPOKE  SIBJICHUIA,
3aKOH u Brt OpraHU30BHIBATH PabOTy JeTei
Ilepnoanueckas 3 0op TeMsl C COLMANBHO 3HAYMMOW WHOpMaImen —
cucreMa IIPOCKTa 00CcyX1aTh, BRICKA3bIBATh MHECHHE,
XHMHICCKHX e HCIIOJIE30BATh BOCHHUTATEIHHBIC
snementos  JI. M. BO3MOXXHOCTH  COJIEp)KaHUSA  y4eOHOro
Menneneena mpeaMeTa 4Yepe3 JIEMOHCTPAIHIO  JICTSIM
Crpoenue PUMEPOB OTBETCTBEHHOTO, IPa’KIaHCKOTO
BEIIECTBA. TOBEJICHUS, TIPOSBIICHUS YEIOBEKOJIOOMS
Mmuoroo6pasue 4 U 100pOCepaeUHOCTH;
BCIICCTB e HCIIOJIb30BaHHE
KpaeBeI4ECKOro Marepuaia npu
HAIlOJIHEHUH YPOKa U JOMAIIHUX 3aJaHuN
e VHUIMUPOBATH U MOAACPKUBATH
HCCJIEI0BATENbCKYIO u MPOEKTHYIO
JEATEIIbHOCTh NIKOJIbHUKOB
XUMUYECKHUE e OpraHu3zanus oOIEeHUs
peakuuu 6 ! e (QopmupoBaTh U  pa3BUBATH
HaBBIKM, 3HAHUS O 3J0POBOM 00paze
KU3ZHU
e aKTHUBHU3UPOBATh
I03HABATEJIbHYIO AKTUBHOCTb.
Uroro no pazaeny 13

Paznes 2. Heoprauuueckass xummusi

Meraniel

6

e CHIOCOOCTBOBATH




2
HeMeTamisl poEeCCUOHATTLHOMY — CaMOOIIPEIEIICHUIO
9 ITKOJTbHUKOB
e TPUMEHSATH Ha ypoke
UHTEPAKTUBHbIE dbopMbI paboThI:
C MHTEJUIEKTYaJIbHbIE UTPbI, JUAAKTHUECKUN
BA3b TeaTp, AUCKYCCUH, pabOThI B Mapax U ap.;
2 HEOpPraHMYeCKUX U
e OpraHu30BBIBaThH 1IE()CTBO
OpraHNYeCKUX 2
BELIECTB MOTMBUPOBAaHHBIX U  3pYyAHUPOBAHHBIX
yyaluxcs HaJ UX  HEYCIEBaIOIUMU
OJITHOKJIACCHUKAMH;
Uroro no pazaeny 17
Pa3nes 3. Xumus u Ku3Hb
3a
3 XUMust - it 11} e TIOKa3bIBAThH 06yqa}0HVII/IMC51
KI3HD 4 CBA3b  IIpeIME€Ta C  UCTOpUEN U
IPOCKTOB NPaKTUYCCKUM IIPUMCHCHHUEM B JKM3HHU
HAy4YUTh Yy4YalIUXCs AaHaJIU3UpOBATh,
CpaBHUBATb, KOHKPETH3UPOBAThH u
NPECTaBIATh 00pa3HO BEIMYUHBI M (PAKTHI,
Uroro no pazaeny
4 OTHOCSIIMECS K 3KOHOMUYECKHM SIBIICHUSM,
SBJIGHUSAM COLMAJIbHOM W  OOILIECTBEHHOM
KU3ZHU
OBIIEE
KOJIMYECTBO YACOB 34
I10 ITPOTPAMME

IIpunoxenue 1

Oco0eHHOCTH OLICHKH JOCTH/KeHNS IVIAHMPYEeMbIX pe3yJbTaToB 1o yyeOnomy npeamery «OBXK»

1/CucoK UTOTOBBIX IUIAHUPYEMBIX PE3YJIbTATOB

ILnanupyemble pe3ybTaThl

ITanel Crnoco0obnl1

OICHKH




MeTtanpeaMeTHble pe3yabTaThl:

IT03HaBAaTEJILHBIC BJIaJICHUE
YHUBEPCAIIbHbBIE 0a30BLIMU
TEXHOJIOTUYECKUE JIOTHUECKUMHU
JIeHCTBUA JNEUCTBUSIMHA

WCIONb30BaTh  MIpH
OCBOCHUM 3HAHUN MPUEMBI
ITOTUYECKOTO MBILUICHUS —
BHIOMPATh  OCHOBAHUS U
KpUTEPUU TUISt
KJIacCu(PUKalUU BEIIECTB U
XUMHYECKHUX PEaKIIHii;

TeMaTU4ECKUI

YCTHO

BBIJICIIATh
XapaKTEPHBIC MIPU3HAKHY|
MOHSATUA W YCTAHABJIMBATH
1704 B3aUMOCBSI3b,
MCII0JIb30BATh

COOTBETCTBYIOIINE TIOHSTHS
UIsT OOBSICHEHHS OTJENIBbHBIX
(haKTOB W SIBJICHUIA;

YCTHO

YCTaHAaBJIMBATH

MPUINHHO-CJIICACTBCHHBIC
CBA3M MCKAY HN3YHACMBIMH
MIBJICHUAMU,

YCTHO

CTPOUTH JIOTMUYECKUE
paccyxaeHus
(MHyKTUBHBIE,
NelyKTUBHBIE, 110 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U
[POTUBOPEUHS B
paccMaTpUBacMbIX
SBJICHUAX, (OPMYIUPOBATH,
BBIBOJIbI U 3aKJIFOUEHUS;

IIPAKTHKA,
YCTHO

0a30BbIe

BJIAJIETh  HAYYHOU

YCTHO




HCCJIe0BaTeIbLCKUE
melcTBUA

TEPMUHOJIOTHEN,
KJIIOYEBBIMU TOHATHIMMU U
MeTOmaMH B o0macTu
0e30MmacHOCTH
JKM3HEICSITCIILHOCTH,

BJIAJIETh PEKUMOM
JIESITETLHOCTH o
MOy YEHHIO HOBBIX
3HAHMM, 1504
peoOpa3zoBaHUIO u
MIPUMEHEHHIO VIS
peleHus pa3IUYHbIX
HAy4YHBIX 33124, B TOM
quciae Mpu pa3paboTke u
3alUTe TPOCKTHBIX PadoT;

YCTHO

pacKphIBaTh
poOIeMHbIE BOIIPOCHI,
OTpakaroIiue
HECOOTBETCTBHE  MEXIY
peabHBIM  (33JaHHBIM) H
Hanbosee OIaronpusTHBHIM
COCTOSIHUEM 00BeKTa
(s1BJIEHUS) B TIOBCEIHEBHOM
KHU3HH;

VYcTHO,
MMICHEMEHHO

MeToAbl PaldoThl
¢ nH(popManuen

-00J1a1aTeNb
HAaBBIKOB
CaMOCTOSITEJILHOTO
TIOWCKa, coopa,
0000IICHNST W  aHaJIu3a
Pa3IUYHBIX BHJIOB
HUCTOYHHUKOB HH(POPMALIUU
W3 PpasHBIX THUIIOB TIPH
IPEIOCTABICHUN  JTaHHBIX

YCTHO




UH()OPMAIIMOHHON
0E30IMaCHOCTH JIMYHOCTH;
-001aaTh
HaBBIKAMU o
MIPEIOTBPAIICHUIO PHUCKOB,
o0ecreueHno  yrpo3 |
3alUTe OT OINAacHOCTEH
M(POBOY CPEIBI;

- UCTIONIb30BATh
cpeacTa
MH()OPMAITMOHHBIX u
KOMMYHHKAI[HOHHBIX
TEXHOJIOTUI

B ydeOHOM Tmporecce ¢
cobOmroieHreM TpeOOBaHU

KOMMYHUKATHB
HbIC YHHUBEpCAJIbHBIC
TEXHOJIOTHYECKHUE
NEUCTBUS

HPrOHOMHKH, TEXHUKHU
0e301acHOCTH
Y TUTHEHBI

3aJ1aBaTh BOIIPOCHI 110
CYIIECTBY 00CyXmaeMoH|
TEMBI B XOJ€ IHUalora W/Wiy
ITUCKYCCHH,  BBICKa3bIBaTh

uied, (GopMyJIHpOBATH CBOH
NpE/II0KEHHST OTHOCUTEIILHO
BBITTOJIHEHHSI TIPEITI0AKECHHON

3a7a4u;
BBICTYIIATh

Mpe3eHTalrued pe3ysibTaToB

MO3HaBaTEeJIbLHOU

JCATCIIBHOCTH, ITOJTYYCHHBIX|
CaMOCTOATCIIbHO Ny
COBMCCTHO CO CBEPCTHHUKAMU
nmpu BBIIIOJIHCHHNH

XHUMHUYCCKOI'O

C

YCTHO




DKCIIEPUMEHTA,
MPaKTUYECKOH paboThl 10

M CCJICIOBAHUIO CBOMICTB
M3y4aeMbIX BCIIIECTB,
peanu3aiu y4eOHOTO

mpoekTa U (GopMyIHpOBaTH
BBHIBOJBI [0  pe3yJibTaTaM
MPOBEAEHHBIX
MCCIIEI0BAHUM Iy TEM|
COIJIaCOBAaHUS IIO3UIMHA B
xo7ie 00cyxaeHus u oOMeHa
MHEHHUSIMHU.

pEryISITUBHBIC
YHUBEPCAJILHBIC
TEXHOJIOTMYECKHE
JeHCTBHSA

MEeTO/AbI
CAMOKOHTPOJIA

CaMOCTOSTENILHO
HHaHHpOBaTB H
OCYILECTBIIATH CBOIO
[103HABATEIIbHYIO
NESTEIBHOCTD, OMPEaCIIss ¢&
LIETH u 3aj1a4u,
KOHTPOJIMPOBATh U IO MEPE
HEOOXO0INMMOCTH
KOPPEKTHPOBAThH

[Ipe1IaracMblii aJIrOpUTM™,
NEUCTBUM TMPU BBINOJHEHUHY]
y4eOHBIX u
MCCIIEIOBATEIbCKUX  3a/1aY,
BHIOMPATH HaunboJee
bdexTuBHBIE CcMocod uX
peLIeHNs c y4€TOM
MOJTy4YeHUs] HOBBIX 3HAHUHU O
BEIIECTBAX M XUMHUYECKUX
peaxKusx;
OCYILIECTBIISATh

CAMOKOHTPOJIb CcBOCH]

YCTHO




JCATCIIBHOCTH Ha  OCHOBC
caMOaHaJIn3a U CAaMOOICHKH.

e TpeOoBaHMs K BHICTABJIEHUIO OTMETOK 32 IPOMEKYTOUHYIO aTTECTALUIO;

IIpomexyTouHas aTTecTANMA — 3TO YCTAHOBJICHHE YPOBHS JOCTHKCHHUsI Pe3yJIbTATOB OCBOCHHS y4eOHBIX IpPeIMETOB, KypCOB,
Moy Jieil, MpeayCMOTPEeHHBIX 00pa3oBaTe/ibHOI nMporpamMMoii u yueoHbM miianom MOY «Tyounckas COLLD»

I'omoBas mpomexkyTouHasi aTTecTalys IPOBOJUTCSA Ha OCHOBE PE3YJIbTaTOB YETBEPTHBIX (TIOJIYTOIOBBIX) MPOMEKYTOUHBIX aTTECTAIU,
U TIpEJCTaBiIsieT cOO0M pe3ysbTaT 4eTBEPTHOM (IOJYroJI0BOM) aTTeCTallud B Cllydae, €clid y4eOHBbIH MpeaMeT, Kypc, MOAYJIb OCBaWBaJICs
00yyaroIMMHUCs B CPOK OJHOHM 4eTBepTH (IOIYTrous), TM00 cpeHee apu(MEeTHUECKOe pe3yIbTaTOB YeTBEPTHBIX (IIOIYTOJI0OBbIX) aTTeCTalui
B Cily4ae, eciM y4eOHbI MpeaMeT, Kypc, MOIyJib OCBauBaJICid OOydYarolIMMHUCA B CpPOK Ooiiee onHON ueTBepTH (monyronus). OKpyrieHue
pesyibTaTa MPOBOAMUTCS B MOJIb3Y 00YYarOIIEerocs 1o npaBujiaM MaTeMaTH4eCKOro OKpYTJIEHUS

[IpomMexyTouHast aTTecTamus MPOBOJIUTCS HA OCHOBE MPUHITUTIOB OOBEKTUBHOCTH, OecipucTpacTHOCTU. OlleHKa Pe3yIbTaTOB OCBOCHHUS
oOydaromumucsi o0pa3zoBaTeNbHBIX MPOrpaMM OCYIIECTBISETCS B 3aBUCUMOCTH OT JIOCTHTHYTHIX OOYyYaroIIMMCS Pe3yJIbTaTOB M HE MOKET
OBITH IMOCTaBJICHa B 3aBUCHUMOCTb OT (OpPMBI TOJy4deHHus oOpa3oBaHus, (GopMmbl oOydeHus U Ap. oOcrosTenscTB. 3.3. IlpomexyrouHas
aTTeCcTaIus SABJISIETCS 00s3aTebHON 7151 oOy4atontuxcs 2-11 kimaccoB. OHa moapasiensieTcss Ha aTTeCTaluio 0 UToraM y4eOHON YeTBEPTH st
2-8 KJaccoB, aTTeCTalMIo o urtoraMm mnoxyrogus B 9-11 knaccax, mo uroram roaa ais 2-11 kmaccos. 3.4. IlpomexxyTouHOM arrecTanuu 1o
TOraM 4YeTBepTH WIM MOJYroausi, roja mojuiexar Bce oOyuaromuecs 2-11 kmaccoB. ATrecranusi MO HMTOraM YeTBEPTH (MOIYTOAMS)
OCYIIECTBIISIETCS. HA OCHOBE OILIEHOK TEKYIEro KOHTposst. OOydaronuiicss MOKeT ObITh HE aTTECTOBAH IO MPEAMETY TOJIBKO B CIIydae MPOITycKa
6omee 50% yueb6HOTO BpemeHu. [Ipu mpomycke o0ydaronmMces o yBaXUTENIbHOM mpuynHe 060siee MOJI0BUHBI y4eOHOr0 BpeMEeHHU, OTBOAMMOIO
Ha M3Y4YCHHE y4eOHOro MpeaMeTa, Kypca, MOAyJs, 00ydaromuiicss IMeeT MPaBo Ha MEPEHOC CPOKa MPOBEACHUS MPOMEKYTOUYHONU aTTeCTaIlUH.
Jns oOyuaroniuxcs, paHee He M3y4YaBUIMX WM M3YYaBIIUX APYTroil MHOCTPAHHBIN $3bIK, YAOBJIETBOPUTENbHAS OTMETKA BBICTABISIETCS Ha
OCHOBE 0a30BBIX YMEHHUU YUTATh, IEPEBOIUTH C YUETOM MPOJBUKEHHSI OTHOCHTETHHO ce0s. 3.5. [I[poMexxyTOUHOM aTTecTaluy 1Mo UToram rojaa
nojuiexar Bce oOywarommecs 2-11 kmaccoB. ['omoBas OTMETKa BBICTABISIETCS IyTEM HAXOXKIACHHS CpefHed apu(MeTHUecKOW OTMETKH
pe3yNbTaToB y4eOHBIX MepuoAoB. ['00Bas OTMETKAa BBICTABISETCS LENBIM YHCIOM B COOTBETCTBUM C TpPaBUJIAMH MaTeMAaTUYECKOTO
okpyrieHus. 3.6. @ukcanus pe3yabTaTOB MPOMEKYTOUYHON aTTECTAIlMU OCYIIECTBISETCA MO S5- OaUTbHOM CHCTEME: «5» - OTJIIMYHO, «4» -
XO0pOo1LIO, «3» - yIOBIETBOPUTEIBHO, «2)» - HEYIOBIETBOPUTEIHHO

3/T'padMK KOHTPOJILHBIX MEPONPUATHI

Ne Ka Tema k/p 9 1 1 1 1 2 3 4 5
acc 0 1 2
1 11 - Paspen 1. Teopernmueckue +
OCHOBBI XMMMHU




XUMHUA

Paznen 2. Heopranmveckas
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