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IMosicHuTEILHASA 3aIMCKA
[Iporpamma xumust 11 kinacc coctaBieHa Ha OCHOBE:

- @enepalibHOTO IrOCYIapCTBEHHOTO0 00pa30BaTENLHOTO CTaHAapTa CpeaHero oomiero oopazoBanus (yTB. mpHKa3zoM MuHHUCTEpCTBa 00pa3oBaHus U
Hayku P® ot 17 mas 2012 r. N 413) ¢ uaMeHeHusIMU

- GenepanbHO 00pa30BATEIHLHOM MPOTPaMMBI CpetHero oo1iero oopazoBanus ot 18.05.2023 Ne371

- OcHOBHOI1 001I€00pa30BaTENLHON MPOrpamMmbl cpeaHero odmiero oopazoBanuss MAOY Yepsumenckoit COL

-ITpukas MuHnpocBenieHus Poccun oT 09.10.2024 N 704
"O BHeECeHMM W3MEHEHHH B HEKOTOphle NpuKa3pl MuHHUCTepcTBa TpocBemeHuss Poccuiickoii ®exepaunu, Kacaroumecs ¢enepaabHbIX
o0pa3oBaTeNbHBIX MPOrpaMM HayalbHOrO OOHIEro oO0pa3oBaHMSA, OCHOBHOTO oOmiero oOpa3oBaHus H cpenHero ooOmiero obpa3oBanus"
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- Yuebnoro mnana ¢unnana MAOY Yepsumesckoit COLI «Onoxunckas COIy», yTBepkaeHHOro mpuka3zoMm aupektopa JKumskosoit H.A. ot
29.08.2025 roga Ne 221-O/1 u cornacoBannoro 29.08.2025 rona Ha 3acenanuu Ynupasisitonero copeta MAOY Yepsumesckoit COIL nporokon Nel2
- [Iporpammsl Boctiutanust MAOY Yepsumesckoir COLL

[IporpaMMa 1o XMMHM Ha YpOBHE CpelHEro oOuiero oopasosanus pazpaborana Ha ocHOBe DenepasibHOTO 3akoHa OT 29.12.2012 Ne 273-
@3 «O0 obOpazoBanuu B Poccuiickoit ®enepaunn», TpedOBaHUN K pe3ylbTaTaM OCBOEHHS (eaepanbHON 00pa3oBaTeNbHOM MPOrpaMMbl CPEIHEro
obmero obpazoanus (POII COO), npencrasiaeHHbIx B PesiepanibHOM rocyiapcTBeHHOM obpazoBaTenbHoM crangapte COO, ¢ yuérom Konnenuuu
npenojaBaHusl ydyeOHOro mpenmera «XuMHsS» B 00pa3oBareibHbIX opraHuzauusx Poccuiickoit @Denepanuu, peanu3yoOIUX OCHOBHbBIE
oOpa3oBaTenbHbIe IPOrpaMMbl, U OCHOBHBIX NOJOXeHUH «CTpaTteruu pa3Butusi BocnuTaHus B Poccuiickoit ®@enepanuu Ha nepuof ao 2025 roxax»
(Pacnopspxenune IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 101X0/10B K pa3paboTKe MPOrpaMMbl [0 XUMHH, K ONPEIEICHHUIO O0LIel cTpaTernu 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHs 00yUYaOIUXCsI
cpeactBaMu ydyeOHoro mpeamera «Xumus» ans 10-11 kmaccoB Ha 6a30BOM ypOoBHE cOCTaBWIM KoHIentyaidbHble nosiokeHuss ®I'OC COO o
B3alMOO0OYCIIOBICHHOCTH IIeJIeH, CoAepKaHUsl, pe3yJIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

Xumudeckoe o0pa3oBaHME, IOJy4aeMO€ BBITYCKHUKAMHU O00IIe00pa3oBaTeIbHON OpraHW3alluM, SIBISETCS HEOTHEMJIEMOM YacThI0 UX
oOpazoBanHOCTH. OHO CITY)KHUT 3aBEPIIAIONIAM JTAllOM pPeaM3allid Ha COOTBETCTBYIONMIEM €My 0a30BOM ypOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIIHX
[[EJIOCTHOM CHCTEME XMMHUYECKOr0o 00pa3oBaHMs. DTH IIEHHOCTH KacaloTCs TMO3HAHMS 3aKOHOB MPHUPOJBI, (OPMUPOBAHUS MHPOBO33PEHHS U 0OIIeiH
KYJIbTYpbl UYEJIOBEKa, a TAKXKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3JI0POBBIO U TPUPOIHON cpene. Peammsyercss xummdaeckoe
oOpa3oBaHue OOy4aroONIMXCS Ha YpOBHE CpeIHEero odmiero obpa3zoBaHUS CPEACTBAMHU yUeOHOTO mpeamera «XUMHsS», COACpPKAHHE U TOCTPOCHHE
KOTOpOFO onpeneneHH B nporpaMMe 110 XUMHHU C y‘-IéTOM CHGHI/I(l)I/IKI/I HaYKI/I XHUMHHU, e€ 3HaueHUs B MO3HAHUU HpI/IpOHBI U B MaTepI/IaJ'IBHOI\/’I KN3HU
o0IIecTBa, a Takke ¢ yu€ToM OOIIUX IeJiel U MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEAHEro o0Iero oopa3oBaHus B
Poccuiickoit @eneparuu.



XUMMsSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIpaeT 0coOyo poJib B COBPEMEHHOH IIMBUIIM3ALMU, B CO31aHUU HOBOM 0a3bl MaTepuabHON
KyJabTypsl. OHa BHOCUT CBOM BKJIaJ B (OPMHUPOBAHHE PALMOHAIBHOIO HAYYHOIO MBIIUICHUS, B CO3/IaHUE IEJIOCTHOIO IPEICTABICHUS 00
OKpY’KaloIlleM MHpE KaK O €eIMHCTBE MPUPOJBl M YeJOBEKa, KoTopoe (opMupyercs B XMMHUH Ha OCHOBE TMOHHUMAHMS BEIIECTBEHHOTO COCTaBa
OKpY’KaloIIero MUpa, OCO3HAHUS B3aUMOCBS3H MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMHU IPUMEHEHUS.

TecHO B3aMMOJCWCTBYSI C IPYrMMH €CTECTBEHHBIMH HAyKaMH, XHMHs CTajla HEOThEMJIEMON YacThbl0 MHPOBOM KYIBTYpBI, HEOOXOIUMBIM
YCJIOBUEM YCICHIHOTO TPyJa U XH3HH KaXI0ro wieHa odmectBa. CoBpeMEeHHasi XMMUsI KaKk HayKa CO3UAaTelibHas, Kak HayKa BBICOKMX TEXHOJOTHH
HAIlpaBJIcHa Ha pelIeHHE TJI00aNbHBIX MPOOJIEM YCTOHYMBOrO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, SHEPrETHYECKOM, MHUIEBOM, IKOJIOTHYSCKON
0€30MaCHOCTH U OXPaHbI 3T0POBBSI.

B cootBeTrcTBHM ¢ OOIIMMHU LEJIIMU U IPUHIUMIIAMH CpEIHEro o01ero oopazoBanus coaepkanue npeamera «Xumus» (10—11 kinacesl, 6a30BbIit
YPOBEHb M3YYEHHUs) OPHUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO IOAIOTOBKY OOYYalOLIMXCS, HEOOXOAMMYIO MM JUIsl BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOUEHHS B JKM3HB COIIMYMa, NMPOJOJDKEHUSI 00pa30BaHUsl B PA3JIMYHBIX OOJACTAX, HE CBA3aHHBIX
HEMOCPEJCTBEHHO C XUMHEH.

CocTaBigmuMy npeaMera «XuMus» SBIAI0TCA 0a30Bble Kypehl — «Opranuueckas XuMus» U «O01as 1 HeopraHuuecKas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHMsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTeMa 3HAHUW MO HEOPraHMYEeCKOW XMMHUU (C BKIIOYEHHEM 3HAHUU U3
oOmmell XUMHHM) W OpraHuueckod xumuu. DopMHpOBaHHWE JAHHOM CHUCTEMBl 3HAHUW TMPU HM3YUYCHUH TMIpeaAMeTa O00ECTeUMBAET BO3MOXKHOCTH
paccMOTpEeHHs BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSTHI, 3aKOHOB M TEOPUN XUMHUHU.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» u «OO0mias 1 HeopraHudeckas XuMus» chopMupoBaHa B MPOrpaMMe MO XUMHUU Ha
OCHOBE CHCTEMHOT0 MO0JIX0J1a K U3YYeHHIO yueOHOro MaTepraia U 00yCciIoBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN HA ONpeAeNEHHBIX
TEOPETHUECKUX YpOBHsX. Tak, B Kypce OpraHMuecKoi XUMHH BEIIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCHUECKOM TEOPUU CTPOCHHSI OpraHU YeCKUX
COCIMHEHHH, a TaKK€ Ha yYPOBHE CTEPEOXMMHYECKUX W DJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHWHU BemiecTB. CBeneHus 00 M3ydaeMblX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTUHU — OT YIJIEBOAOPOJIOB /IO CIOXKHBIX OMOJIOTMYECKU aKTHUBHBIX COEAMHEHUN. B Kypce opraHuveckoi XUMHUU TOTy4YaroT
pazBuTHe CcHOPMHpPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMsl TEpPBOHAYAIbHBIC TMPEACTABICHUS O XHUMHYECKOH CBS3H,
KJIacCCU(UKAMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKON PEaKIIHH.

[Tox HOBBIM YTIIOM 3peHHUs B mpeamere «XuMus» 0a30BOTO YPOBHS pacCMaTpPUBACTCS M3YUYCHHBIH Ha YPOBHE OCHOBHOTO OOIEro oopazoBaHUs
TEOpeTUYecKnil Marepuan U (HAKTOJIOTMYECKHE CBEIEHHS O BEHIeCTBaX M XHMHUYECKOM peakuumu. Tak, B 4YacTHOCTH, B Kypce «OOmas u
HEOpraHWYeCKass XMMHs» OOYJaroIIMMCs MPEIOCTABIISAETCS BO3MOXKHOCTh OCO3HATH 3HAYCHHE MEPUOAMYECKOTO 3aKOHA C OOIIETEOPEeTHYECKUX U
METOJOJOTUYECKUX TIO3UIMH, TIy0Ke MOHSATh HCTOPUYECKOE H3MEHeHHWe (YHKIMHA 3TOr0 3aKOHa — OT o0oOmaromeid a0 OOBSCHAIONICH u
MIPOTHO3UPYIOLLEH.



Envnas cucrema 3HaHUN O BaKHEHIIMX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOWCTBAX M NPUMEHEHHUH, a TAK)KE O XUMHUYECKHX PEAKLU X, UX
CYLIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs NOMNoiHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamMu CONEp:KaHUs, UMEIOIIMMHU KYJIBTYPOJIOTHYECKUN U
MPUKIIAJIHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MIOHMMAHUIO B3aMMOCBSI3M XUMHH C JPYTUMH HayKaMH, PACKPBIBAIOT €€ POJIb B ITO3HABAT €IBHOM U
IIPAKTUYECKON JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaK€HHMs K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKUX
NPUIIOKECHUH XMMHUHU, TIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJeMax, CBS3aHHBIX C XHMMHEH,
KPUTHYECKH OCMBICIMBATh MH(MOPMALMI0 U NPUMEHATh €€ JUIs IONOJHEHHs 3HAHUM, PELIeHHS MHTEIJIEKTYaIbHbIX M 3KCIIEPUMEHTAIbHBIX
HCCIIeIOBATENbCKUX 3a/1a4. B 1enoM copepkanue yyeOHOro mpeaMeTra «XUMHsS» JaHHOTO YPOBHSI M3y4YEHHS OPHEHTHPOBAHO Ha (OPMHpPOBAHUE Y
o0yyYaroImuxcss MUPOBO33PEHUYECKONM OCHOBBI JUIsI NMOHMMAaHUS (QUIOCOPCKUX HAEH, TaKUX KaK: MaTepualbHOE E€JUHCTBO HEOPIaHWYECKOIo U
OpPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, I0O3HABAEMOCTb IPUPOIHBIX ABJICHUH MyTEM AKCIEPUMEHTA U
peleHys] MPOTUBOPEUUH MEXKIY HOBBIMH (aKTaMHU W TEOPETUUYECKMMHU HPEANOChUIKAMM, OCO3HAHHE POJIM XUMHM B PEIIEHUHM 3KOJIOIMYECKHX
pobIeM, a TakKe MpooIeM cOepeKEHHS YHEPTETUIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX TEXHOJIOTHI M MaTEPUAIIOB.

B muane pemenus 3aay BOCIHUTAHUS, PA3BUTHSA M COLMAIN3ANNN 00YJaIOIINXCS MPUHATHIE TIPOTPAMMON TI0 XUMHUH TOJIXO/bI K OIPEIEICHUIO
COJZIep’KaHUsl M TOCTPOEHUS IMperMeTa IMpelycMaTpuBalOT (OPMHUPOBAHUE YHHBEPCAJIbHBIX Y4eOHBIX NEHCTBUHM, MMEIOMMX 0a30BO€ 3HAUEHUE IS
pa3NMYHBIX BHJOB JESITEIBHOCTH: PEIIEHHs MpoOJieM, MOMCKa, aHain3a W 00paboTku MHGOpMAIMH, HEOOXOIUMBIX JUIS NMPHOOPETEHUS OIbITa
IIPAKTUYECKON U MCCIIEN0BATENbCKON JEATEIIBHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IIO3HAHUM XUMUHU.

B npakTtuke mpernonaBaHus XMMUU Kak Ha ypOBHE OCHOBHOI'O 00IIero o0Opa3oBaHUs, TaK U Ha YpOBHE cpelHero oOuiero oOpa3oBaHus, Ipu
ONPEJIECIICHUN COAEP/KATEIbHON XapaKTEPUCTUKH LeJIEW U3Y4EeHMS NPEeAMETa HAIPABICHUEM NIEPBOCTENIEHHOW 3HAYMMOCTH TPAAULMOHHO IPU3HAETCS
(dbopMHpOBaHHE OCHOB XMMHMUYECKOW HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUYECKON NEATETbHOCTH YEJIOBEKa M KaK OJHOro M3
KOMITOHEHTOB MUPOBOH KyibTypbl. C METOIMYECKOW TOUKM 3pEHHUsl TaKOW IMOAXO0J K OMNPEIENICHUIO Leleld M3Y4YeHHs IpelIMeTa SIBJISETCS BIOJHE
OIIpaBJaHHBIM.

CornacHo JaHHOM TOUKe 3peHUs TTIaBHBIMU LIETSIMU U3yUeHHs ITpeameTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASIOTCA:

e (QopMUpOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTABISAIOIICH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM
JISKAT KITFOUEBBIC IMOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI W TCOPUU XHWMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE WM IOHHUMAHHE CYIIHOCTH
JOCTYIMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPHEH UX Pa3BUTHS U CTAHOBIICHUS;

e (QopmMupoBaHWE W pa3BUTHE MPEACTABICHUH O HAYYHBIX METOJAX II03HAHUS BEIIECTB W XWMHUYCCKUX PEaKIUi, HEOOXOIUMBIX JIJIs
MpPUOOPETEeHUsT YMEHUI OPHEHTHUPOBATHCS B MHpE BEIIECTB M XWMUYECKHUX SIBJICHHM, MMEIOIIUX MECTO B MPHUPOJE, B MPAKTUYECKOH U
MMOBCEAHEBHOM JKU3HU;

e pa3BUTHE yYMEHUU M CIOCOOOB JESITENLHOCTH, CBSI3aHHBIX C HAONIOJCHHEM M OOBSICHEHHEM XUMHUYECKOTO IKCIEPUMEHTa, COOII0ICHUEM
npaBuiI 6€30MacHOT0 OOpAIIeHUsI C BEIIeCTBaAMH.



Hapsny ¢ atuM, coaepxaTenbHasi XapakTepUCTUKaA LeNeil ¥ 3a1a4 U3y4eHUs NpeIMeTa B IporpaMMme Mo XMMHUU YTOUHEHa U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CUCTEME CpelHero oobiero oopasopanus. CeroJHs B MPernojaBaHUM XUMUH B OOJIbIIEH CTENEeHU OTIAETCs
NPENOYTeHUE TNPAKTUYECKOM KOMIIOHEHTE COAEp)KaHUs OOy4YeHMs, OpPHUEHTHPOBAHHOW Ha IOATOTOBKY BBIIYCKHHKA 0011e00pa3oBaTeIbHOM
OpraHu3al|y, BIaJCIOIero He HabopOM 3HaHUM, a (PYHKIIMOHAIBHONW IPaMOTHOCTBIO, TO €CTh CLIOCO0AaMM ¥ YMEHUSIMHU aKTUBHOT'O MOJIYYEHUS 3HaHUN
U IPUMEHEHUS UX B pEaJIbHOM JKU3HM JUIsl pEIICHUs IPAKTUUECKUX 3ajiau.

B cBs3u ¢ 3TUM Npu U3y4YEeHUH IpeaMeTa «XUMUs» JOMUHHUPYIOIIEE 3HaUEHUE IPUOOPETAIOT TAaKUE LENH U 33J]a4H, KaK:

ajarnranus 06yqa}omnxc;1 K YCJIOBHUAM AWHAMHWYHO Pa3BHUBAIOLICTIOCA MHpa, (1)OpMI/IpOBaHI/Ie HHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, TOTOBOH K
CaMOO6paSOBaHI/IIO, COTPYAHUYCCTBY, CAMOCTOATCIbHOMY IHNPUHATHUIO I'PAMOTHBIX peH_ICHI/Iﬁ B KOHKPCTHBIX JKM3HCHHBIX CHUTYyalHUAX, CBA3AHHLIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM;

(dbopmupoBaHKEe Y 00YJAIOIIUXCsl KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETECHINH ), MMEIOIINX YHHUBEPCAIIbHOE 3HAYCHHE /ISl Pa3IMYHBIX BUIOB
JESTEeIbHOCTH: PEIIeHHs MPo0JIeM, TIOMCKa, aHaIu3a U 00paboTKM MH(POPMAIIMU, HEOOXOJUMBIX Ul MPHOOPETEHUS OTBITA JESITEIHHOCTH, KOTOpas
3aHUMAaeT Ba)KHOE€ MECTO B MO3HAHUM XHMHUH, a TaKXe A OLEHKH C IMO3UIMHA 3KOJOrMyeckoi Oe30MacHOCTH XapakTepa BIMSIHMS BEILECTB U
XMMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKHMX CIHOCOOHOCTEH OO0y4arommxcs: CIOCOOHOCTH CaMOCTOSITEIBHO
proOpeTaTh HOBbIE 3HAHUS M0 XUMHUHU B COOTBETCTBHUHU C )KM3HEHHBIMH MTOTPEOHOCTSAMH, HCIOIB30BATH COBPEMEHHBIE HH(POPMAIIMOHHbBIE TEXHOJIOTUU
JUI TTIOMCKA M aHaIn3a y4eOHOM 1 Hay4YHO-TIONYJIpHON HH(OPMALIUU XUMUYECKOTO COAEepKAHMUS;

(dhopMHUpOBaHKE U Pa3BUTHE y OOYYAIOIIMXCSI ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIIEHUS, HAOII01aTeIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, TIPU TJIAHUPOBAHHUH U MTPOBEJICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Y 00yJarOMMXcsl YOSKIEHHOCTH B TYMaHUCTHUECKOM HANIPABIEHHOCTH XUMUH, €€ BaKHOW POJIM B PEIICHUH TNI0OATBHBIX MPoOiIeM
paIMOHaIBFHOTO TIPUPOIOTIOIH30BAHUS, TTOTIOTHEHUS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEpeKHOTO OTHOIICHMSI K TIPUPOJIE W CBOEMY 3JI0POBBIO, & TaKKe MPUOOPETECHMsI OIbBITA WCIOJB30BAHUS TMOJYyYEHHBIX 3HAHWUW IS TPUHSATHUS
rPaMOTHBIX PELICHUN B CUTYalUSAX, CBA3aHHBIX C XUMUUYECKUMHU SIBIICHUSMU.

B yue6HOM m1aHe cpenHero obiero oopa3zoBaHus MpeaMer «XuMus» 6a30BOr0 ypoBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-
Hay4YHbIE TPEIMETHD.

OO6m1ee ynciI0 YacoB, OTBEAEHHBIX JJISI M3yYEHUS XUMUU, Ha 0a30BOM ypOBHE CpeHEro ob1ero oopa3oBanus, coctaBisieT 68 yacos: B 10 kimacce
— 34 ygaca (1 gac B Heneno), B 11 kinacce — 34 yaca (1 yac B Hezelnio).



B y4eOHOM TutaHe cpefHero oomiero oOpa3zoBaHUs NMPeJAMET «XUMHEs» 0a30BOT0 YPOBHSI BXOJHT B COCTaB MpeJMETHOH oOnactu «EcTrecTBeHHO-HAyYHBIC
peaMeTs». UHCIIo 9acoB, OTBEAEHHBIX IS M3yUeHUs XUMUHN Ha 6a30BoM ypoBHe 11 kitacca cpemnero oomero oopa3oBanmsi, cocTaBisieT 34 Jaca (1 gac B Hememro).

JleATeJIbHOCTD YYHTEJISl € y4eTOM NPOrpaMMbl BOCIIUTAHUS

I'paxkaHCKOE BOCTIMTaHUE (bopMHPOBATH POCCUNCKYIO TPAXKAAHCKYIO HICHTUYHOCTD, PUHAIIEKHOCTD K OOIIHOCTH TPasKAaH
Poccuiickoii @enepannu, k Hapoay Poccun kak nCcTouHUKY BiacTu B PoccuiickoMm rocynapcrae u
CyOBEKTY ThICSUYENIETHEH POCCHIICKOM roCcy1apcTBEHHOCTH, N3YUEHHE U YBaXCHHE TIPaB, CBOOO U
o0s3aHHOCTEN rpakanuHa Poccuu;

MIaTPUOTHYECKOE BOCIIUTAHUE BOCIIUTHIBATH JIFOOOBb K POAHOMY Kpato, PosnHe, cBoeMy Hapoay, yBaKeHHUe K IpyruM Hapojaam Poccuu;
UCTOPUYECKOE MPOCBELICHNE, (POPMUPOBAHUE POCCHICKOIO HALIMOHATIBHOIO HCTOPUUYECKOr0 CO3HAHUS,
POCCUICKON KyJIbTYPHON UACHTUYHOCTH;

JyXOBHO-HPAaBCTBEHHOE BOCIIUTBHIBATh Ha OCHOBE JIyXOBHO-HPaBCTBEHHOM KYJIbTYpbl HApOJA0B Poccuu, TpaJullMOHHBIX PEIUTUN
BOCIIUTAHHE Hapon1oB Poccun, popmupoBaHne TpaJuIMOHHBIX POCCUICKIX CEMENHHBIX IIEHHOCTEH; BOCIIUTaHUE
YECTHOCTH, JOOPOTHI, MUJIOCEP NS, CONIEPEKUBAHUSI, CITPABEATUBOCTH, KOJJIEKTUBU3MA, PYKET00Us U
B3aUMOIIOMOIIM, YBAKEHUS K CTAPIIUM, K IaMATH IIPEIKOB, UX BEPE U KYJIBTYPHBIM TPAIULUSM;

9CTCTHUYCCKOC BOCIIMTAHUC (I)OpMI/IpOBaTL OCTCTUYCCKYIO KYJIbTYPY Ha OCHOBC pOCCHﬁCKHX TPAAUITUOHHBIX TYXOBHBIX HGHHOCTCﬁ,
HpI/IO6H_IaTB K JTydlIumM 06pa3uaM OTCUCCTBCHHOI'O U MUPOBOI'O UCKYCCTBA,

¢bu3nuecKoe BOCIIUTAaHUE bopMHUpPOBATH KYJIBTYPY 3I0POBOT0 00pa3a >KM3HU U AIMOIIMOHAILHOTO 0JIAronoyunst — pPa3BUBATh
duznyeckue cnocoOHOCTH ¢ y4ETOM BO3ZMOXKHOCTEH M COCTOSIHUSA 3/I0POBBSI, HABBIKOB 0€30MacHOTO
MOBEJICHUS B IPUPOJIHON U COLIMAIIBHOM CpeJie, YPE3BbIUAMHBIX CUTYaLIHSIX;

TPYJOBOE BOCIIHUTAHUE BOCIIUTBIBATh YBAKEHUE K TPYY, TPYIAIINUMCS, pe3yabTaTaM Tpy/a (CBOEro U IpYTUX JIofei),
OpHUEHTAIMs Ha TPYAOBYIO JESATENIbHOCTD, MOJIydeHHEe TPOo(dheccuu, TMYHOCTHOE CAaMOBBIPAKEHUE B
IPOJYKTUBHOM, HPABCTBEHHO JJOCTOWHOM TpY/l€ B POCCUICKOM OOIIECTBE, HA TOCTUKEHNUE BhIJAIOINXCS
pe3ybTaToB B MPOGECCHOHATLHON 1EATEIbHOCTH;

9KOJIOTMYECKOE BOCIIUTAHUE (bopMHUPOBATH HKOJIOTMUECKYIO KYJIbTYpPY, OTBETCTBEHHOE, OEPEKHOE OTHOILIEHUE K TPUPO/IE,
OKpYXKalolllel cpeJie Ha OCHOBE POCCUMCKHUX TPAJIUIMOHHBIX JYXOBHBIX IEHHOCTEN, HABBIKOB OXPAaHBI,




3allUThl, BOCCTAHOBJIEHMS IPUPObI, OKPYKAIOLIEN Cpebl;

BOCITMTaHUE [ICHHOCTEIl HAYYHOTO | BOCHHUTBIBATH CTPEMIICHUE K TIO3HAHHIO Ce0sl U IPYTHX JIIOJICH, IPUPO/IBI U OOIIECTBA, K MTOIYyYCHHIO
IIO3HAHHUs 3HAaHUH, KAYECTBEHHOTO 00Pa30BaHMs ¢ yYETOM JTUYHOCTHBIX HHTEPECOB U OOIECTBEHHBIX
noTpeOHOCTEH.

COJAEP)KAHUE OBYYEHU

OBILIASA U HEOPTAHUYECKAS XUMMUSA
Teoperuyeckne 0OCHOBbI XMMHH

XUMHUYECKUH 37IeMeHT. ATOM. SIApo aToMa, H30TOIBL. DJIEKTPOHHAS 000JI04Ka. DHEPreTHUECKUE YPOBHH, IOypOBHU. ATOMHBIE OpOHTaNH, S-, P-,
d- snemeHThI. OCOOCHHOCTH PACIIPEICICHUS AICKTPOHOB 110 OPOUTAIISIM B aTOMAX JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHAS
KOH(Urypauus arToMoB.

[lepuoanueckuii 3akon u [leprognueckas cucrtema xumudeckux 3iaemeHToB Jl. . Menneneesa. CBsizb neprouueckoro 3akoxa u [lepuonnueckoit
cucTeMbl XuMuyeckux 31emMenToB J[. 1. MenaeneeBa ¢ coBpeMeHHOM Teoprell CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CJIOXHBIX BEIIECTB IO IPyIaM U nepuojiaM. 3HayeHHe NepuoIUIECKOro 3aKOHA B pa3BUTHH HAYKH.

Ctpoenue BeliecTBa. XUMHUECKas CBsI3b. BUIbI XMMHUYECKOH CBsI3UM (KOBaJICHTHAsl HEMOJISPHAst U TOJISIpHAsi, HOHHAs!, METAJITMUECKast).
Mexanu3mbl 00pa30BaHUs KOBAJIEGHTHOM XMMHUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-aKIEeNnTOpHbIN). BogopoaHas cBsi3b. BaneHTHOCTS.

BHCKTpOOTpI/II_IaTeJ'IBHOCTL. Crenenb okuciieHus. MloHbl: KAaTHOHBI U aHHOHBI.

BemectBa MOJICKYJISIPHOI'O U HCMOJICKYJISIPHOT'O CTPOCHMU . 3aKO0H IMOCTOSIHCTBA COCTaBa BellecTBa. THUIIBI KPUCTAJTINIMICCKUX pCI_I_IéTOK.
3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpI/ICTaJ'IJ'II/IQCCKOI\/'I peIJ_IéTKI/I.

IlonsTue o JAUCIICPCHBIX CUCTCMAX. HctuHHBIE U KOJJIOUIHBIE PacTBOPBLI. MaccoBas 10J1s BelllecTBa B pacTBopcC.

Knaccnquaunﬁ HCOPTraHNYCCKUX COEIMHEHUIA. HOMCHKHaTypa HCOPraHNYCCKUX BCIICCTB. I'eneTnueckas cBsI3b HCOPraHNYCCKUX BCIICCTB,
IMpUHAJIC)KAIINX K pa3JIMYHbBIM Kj1aCcCaM.



Xumudaeckas peaKkusi. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHX peaKuHﬁ B HeOpFaHI/I‘leCKOfI n OpFaHquCKOfI XUMHH. 3aKOH COXpPAaHCHUA MaCChl BEUIECTB,
3aKOH COXpaHCHU U IMPEBPALICHUA SHEPIUU IMTPHU XUMHUYCCKUX PCaKIUAX.

CkopocTb peakuuu, e€ 3aBUCMMOCTb OT pa3IinYHbIX (pakTopoB. OOpaTuMble peakinu. XUMUYecKoe paBHOBecHe. DaKTOpbl, BIMSIOIINE HA
COCTOsIHME XuMHueckoro pasHosecus. [Ipunuun Jle [larense.

3JICKTpOJII/ITI/I‘ICCKa$I Jucconuanms. CuibHBIC U cl1a0bIe SJICKTPOJIMUTHI. Cpena BOAOHBIX paCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaHBHaH, mIej104Has.
OKHCIUTEITEHO-BOCCTAHOBUTCILHBIC pcaKknuu.

OKCIepuMEHTAIbHBIC METO/IbI M3YYEHHS BEIIECTB U UX MPEeBpallleHUH: feMoHCcTpanus Tabmull «lleproandeckas cuctema XuMUYECKUX 1eMEHTOB /.
N. MenneneeBay, u3yueHrne MOJeNIeH KPUCTAIIMYECKUX PEIIETOK, HAOIIOACHUE

U ONHCaHue JIEMOHCTPAIMOHHBIX U JTA00PATOPHBIX OIBITOB (pa3lioKeHHEe MEPOKCHIA BOJOPO/ia B IPUCYTCTBUH KaTallu3aTopa, ONpe/ieJICHHE CPeibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHANKATOPA, PEAKIIM MIOHHOTO 0OMEHa), TPOBEACHUE MPAKTUIECKON paboThl «BrusHue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIHM.

PacuérHble 3aj1aun.

Pacuétrl mo YpaBHCHUAM XUMHUUYCCKHUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC paC‘léTH, paC‘-IéTBI C UCITOJIb30BAHUECM IMTOHATHA «MAaCCOBast
J0JIs1 BEICCTBA».

Heopranuueckasi xumus

Hewmertannsl. [Tonoxxenue HemeramioB B [lepuoanueckoit cucreme xumuueckux snemMeHToB JI. . MenneneeBa u 0COOEHHOCTH CTPOSHUS
aToMoB. OU3UYECKHE CBOMCTBA HEMETAIUIOB. AJIJIOTPOIHUS HEMETAIOB (Ha TpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAKHEUIITUX HEMETAIIIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriaepoia U KpeMHHUsI) U UX COCTMHEHUN (OKCHIOB,
KHCIIOPOJICO/IEPIKAIUX KUCIIOT, BOJOPOIHBIX COSIMHEHHI).

[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U UX COEUHEHUN.
Mertamnsl. [Tonoxxenune metawioB B [lepuoanueckoii cucreme xumuueckux snemeHToB Jl. . MenneneeBa. OcoOEHHOCTH CTPOCHHMSI

SJICKTPOHHBIX 000JI04EK aTOMOB METAJIJIOB. O6H_[I/IC q)HSI/I‘-IeCKI/IC cBoiicTBa MeTauioB. CIJIaBbl METALIIOB. 9HeKTpOXHMquCKHf/'I pAax HaHp}I)KeHI/Iﬁ
METAJJIOB.



XHWMHYECKHE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUMN, KaJIMW, KaJIbIIUWA, MarHUi, AIIOMUHUHN, IMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUA.
OO6ure ciocoObl moydeHus MeTayuioB. [IprMenene MeTauioB B ObITY U TEXHUKE.
OKCIEepUMEHTAIbHBIC METOIbl U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: N3YUeHHE KOJUIEKIINHN «MeTasuibl U CIUIaBbl», 00pa3lioB HEMETAJIIOB,

PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4, Ha6J'IIOI[eHI/IC " OIMUCAaHUC JCMOHCTPAIUOHHBIX U na60paT0pHHx OIIBITOB (BBaHMOHeﬁCTBHe THAPOKCHUIa
AJIFOMUHUA C paCTBOpPaMU KUCIIOT U I.].[CJIO‘IGFI, KauCCTBCHHBIC PCAKIIMN HA KAaTUOHBbI MeTaJIJIOB).

Pacuérable 3a/1aun.

Pacuétsl Macchl BeniecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00BEMY OJJHOIO U3 YYaCTBYIOIUX B PEaKLIUU
BELIECTB, pacuéThl Macchl (00bEMA, KOJMYECTBA BELIECTBA) IPOYKTOB PEAKIIUH, €CIIU OJJHO U3 BELECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumun B o0ecrieueHur SKOIOTHIECKOM, JHEPTEeTUYECKON 1 MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MEIUIIMHBL. [IoHATHE 0 HAYYHBIX METO/IaX
MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINMN.

HpCZ[CTaBJ'[CHI/Ifl 00 O6HII/IX HAaYYHBIX IMPUHOHUIIAX IMPOMBINIJIICHHOI'O ITOJYUCHUA BaYKHEHIITMX BCUICCTB.

YenmoBek B MHPE BEUIECCTB U MATCPHUAJTIOB: BaKHEHIIIHE CTPOUTCIIbHBIC MAaTCPUAJIbl, KOHCTPYKIITMOHHBIC MaTCpUalibl, KpaCKH, CTCKJIO, KCPAaMHKa,
MaTepHraJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbl, OPIraHUYCCKHUEC U MUHCPAJIbHBIC y,[[06peHI/I$I.

XuMus U 3I0pOBBE UETOBEKA: MpaBUila UCIIOIb30BAHUS JIEKAPCTBEHHBIX MIPEMapaToB, MpaBuiia 0e30MaCHOTO UCTIOIh30BaHUS MPENapaToB
OBITOBOI XUMUU

B TTOBCETHEBHOM JKM3HU.

MesknpeaMeTHbIe CBA3H.

Peanu3zanust MeXNpeAMETHBIX CBA3EH MPH U3y4eHUH 00Iel U HeopraHndecko XUMHHU B 11 Kitacce ocylecTBIIsieTcs Yepe3 UCII0Ib30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ MOHATUH, ABISIOMIUXCSI CUCTEMHBIMU JJIS1 OTJAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

O6H_[I/IC CCTCCTBCHHO-HAYUYHbIC ITIOHATHA: Hay‘-IHLIﬁ (I)aI(T, TUIoTe3a, 3aKOH, TCOpUs, aHajin3, CUHTE3, KJIaCCI/I(I)I/IKaLII/ISI, MNEpUOANYHOCTD,
HaGJIIO,Z[eHI/Ie, OKCIICPUMCHT, MOACIIUPOBAHNUC, USMCPCHUC, SIBJICHUC.



duzuka: MaTCpus, SHCPrus, Macca, arToM, 3JICKTPOH, IPOTOH, HeﬁTpOH, HOH, U30TOII, paANOAKTUBHOCTb, MOJICKYIJIA, 3HepFeTquCKHﬁ YPOBCHB,
BCIICCTBO, TCJIO, O6”I>éM, arperaTHocC COCTOAAHHC BCIICCTBA, (bI/ISI/I‘IeCKI/Ie BCJIMYMHBI U CAMHUIBI UX U3MCPCHH, CKOPOCTD.

buonorus: KJICTKA, OpraHu3M, 3KOCUCTECMaA, 6H00(1)epa, MaKpO- U MUKPOIJICMCHTBI, BUTAMUHBI, 0o0MeH BCIICCTB B OpraHu3me.
Feorpa(bm[: MUHCPAJIbI, TOPHBIC ITOPOALI, ITIOJIC3HBIC HCKOIIACMBIC, TOIININBO, PECYPCHI.

TexHonorus: XumMmu4eckas MMPOMBIIIJIICHHOCTb, MCTAJUTYPI'Hs, IPOU3BOJACTBO CTPOUTCIIBHBIX MaTCPpHUAJIOB, CEIIbCKOX03MCTBEHHOE IMpou3BOACTBO,
MUIICBas NPOMBIIIIICHHOCTD, (I)apMaI_[CBTI/I‘leCKaSI MMPOMBIIIIICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKUX IIPCIIApATOB, ITPOMU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuraIoB, DJICKTPOHHAA MMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JUYHOCTHBIE PE3YJIBbTATHI

@I'OC COO ycranapnuBaeT TpebOBaHUS K pe3ybTaTaM OCBOEHUS O0yUYaIOLIUMUCS MPOTrpaMM CpelHero odiiero oopa3oBaHus (JTMUYHOCTHBIM,
MeTamnpeIMETHBIM U TMpeaMeTHbIM). HayuHo-MeTonn4yeckoil OCHOBOW Ui pa3paboTKU TJIAHUPYEMBIX PEe3yIbTaTOB OCBOSHHUS MPOrpaMM CPETHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IESTETbHOCTHBINA MOAXO.

B COOTBETCTBUM ¢ CHCTEMHO-JIEATEIIBHOCTHBIM TIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMpeaMeTa «XHUMHUS» Ha YPOBHE
cpenHero ob1miero 06pa3oBaHus BbIICICHBI CICAYIOIINE COCTABISIONIUE:

OCO3HaHHWE OOYYaIOIIMMHUCA POCCUUCKOM Tpa)¥JTaHCKOW HISHTUYHOCTHU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEIEIICHUIO;

HaJIMYHEe MOTHUBAIUU K O0YYCHUIO;

[[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHU IMYHOCTU Ha OCHOBE KITFOYEBBIX LIEHHOCTEW M MCTOPUYECKHUX TpaJAulluii 0a30BOI HAyKH
XHAMHUU;

TOTOBHOCTh M CITOCOOHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS B CBOCH JIEATEIIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPHUCYIIHMH
IIETIOCTHOU CHCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJTMYUe TPaBOCO3HAHUS SKOJIOTHYECKON KYJIBTYPHI i CIIOCOOHOCTH CTaBUThH LIETTH U CTPOUTH )KU3HEHHBIE TIIAHBI.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE Y4EOHON M BOCIIUTATENIBHOM IeATEThHOCTH B COOTBETCTBUU C
T'YMaHUCTHYCCKHUMH, COITMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH U UcaJlaMU POCCUHCKOTO TPaXJTaHCKOTO OOIIeCTBa, TPHHITHIMU B
o0mecTBe HOpMaMU W TIPaBHJIAMHU ITOBEACHHS, CIIOCOOCTBYIOIIMMH IIPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBCHHOTO CTAaHOBJICHHUS
JTUYHOCTH 00YYarOIIUXCSI.



JlnuHOCTHBIE pe3ynbTaThl OCBOCHHS mpeaMeTa «XHUMHS» OTpaxaroT CHOPMHUPOBAHHOCTh ONBITA IMO3HABATEIBHOW W IMPaKTUYECKON
JEeSTeLHOCTH 00YJAIOIINXCS 110 PeaTn3alliu MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS

0CO3HaHUs 00YUYaAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U MPaBONOPSIKY;

MPEACTABJICHUS O COLMATIbHBIX HOPMaxX U MPaBUjIaX MEKINYHOCTHBIX OTHOIICHHI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW ACSITEIHLHOCTH NPHU CO3JAHMHM YYEOHBIX MPOCKTOB, PEIICHUH YYEOHBIX W TO3HABATEIBHBIX 3a/ad,
BBITIOJIHEHUHM XUMHUUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HaMEpPEHHs, JIOTUKY M apryMEHThl JPYrHX IpH aHadu3e pPa3IMYHbIX BHUAOB Yy4eOHOU
NEeSATEIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UYECTBEHHOW XUMUHU;

YB)KEHHUS K IMPOLIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XMMHH, OCO3HAHHS TOTO, YTO JIOCTHXKEHUS HAyKH €CThb
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUHN, KPONOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEIHHBIX MOTHBOB B IOJNIYYCHHUH W TOCIICIYIOIIEM aHaiu3e WHPOPMAIMU O TEPEIOBBIX JIOCTHIKCHUSX COBPEMCHHOMN
OTCUYCCTBCHHOM XHNMMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIINH, CBI3aHHBIE C XUMUYECKUMH SIBJICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAITLHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJAEHUE U TIOCTYIIKM CBOMX TOBAPUIIEH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN
3TUX MOCTYIKOB;

4) dopmMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMaHUS [IEHHOCTEH 3JJ0pPOBOTO M O€301MacHOTr0 00pasa )KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DU3UYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

COOJTIOICHUS TIPaBUIT 0€30MaCHOTO OOpAIlleHus C BEIIeCTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBOH 1€ATEIHHOCTH;

MMOHUMAaHUS [IEHHOCTU TIPaBWJI MHANBUIYATBHOTO W KOJUICKTUBHOTO O€30IaCHOTO MOBEJEHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO M KU3HU
JTIOJIEH;

OCO3HAHUs TIOCTEACTBUIA U HEMPUATHS BPEAHBIX IPUBBIYCK (YIOTPEOICHUS alKOTOJIsl, HAPKOTHUKOB, KypEeHHS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4YEOHO-HCCIEOBATEIBCKON NIEATEIbHOCTH, OOIIECTBEHHO IMOJE3HOW, TBOPUYECKOM W APYTHX BUIAX
NEeSATEIbHOCTH;



YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PELICHUH IIPAKTUYECKHX 3a/1a4 COLIMAIbHOM HAlIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO Mpodeccuii pa3nuyHoro posa, B TOM YHCJIe Ha OCHOBE IPUMEHEHUS IPEMETHBIX 3HAHUH [0 XUMHUU;

YBa)XXEHUsI K TPYY, JHOISIM Tpyla U pe3yibTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHMIYalbHOH TpaeKTOpuH oOpa3oBaHus, Oyaymied mnpodeccuu M peanu3anuud cOOCTBEHHbIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3x0/10rMYECKOr0 BOCIMTAHUSA:

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K IPUPO/IC, KaK UICTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MIOHMMAaHMs I7I00AIbHOTO XapakTepa SKOJIOTMYECKUX MPOoOJeM, BIMSIHUSA SKOHOMUYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHON U COLUAIbHON
cpensbl;

OCO3HaHUs HEOOXOJMMOCTHU UCIOIb30BAaHUS JOCTIKEHUN XUMUH I PELLIEHUS] BOIIPOCOB PAllMOHAIBHOIO IPUPOIONIOIb30BaAHUS;

aKTUBHOTO HENPUATUS JIEHUCTBUM, INPUHOCAIIUX Bpea OKpYXKarolled IpUpPOJHON cpene, yMEHUs IPOrHO3MpOBaTh HeOJIaronpusiTHbIC
9KOJIOTUYECKHUE MOCIICACTBUS NPEANPUHUMAEMBIX JEMCTBUI U TPEeIOTBpAIlaTh UX;

HQJINYMSL Pa3BUTOrO HKOJOTMUYECKOTO MBIIUIEHUS, 3KOJIOIMYECKON KYJIbTYpPBl, OIBITA AEATEIbHOCTH HKOJIOTMYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHMKAaTUBHOM M COLMAJIBHOM IpaKTUKE, CIOCOOHOCTM W YMEHHS aKTUBHO IPOTHUBOCTOSTh
UJ€0JI0TUHU XeMopoouu;

7) HEHHOCTH HAYYHOI 0 MIO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTHUKHY;

MOHUMAaHHUs celn()UKN XUMUU KaK HAyKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUHU PAIIMOHATIBHOI'O HAYYHOTO MBILUIEHUS, CO3JJaHUH 11€IOCTHOTO
IpeJCTaBIeHUs 00 OKpY’KarollleM MHMpE KaK O €IMHCTBE MPHUPOJbl M YelloBeKa, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH W pelIeHuHu MpodiieM
COXpaHEHUs IIPUPOTHOTO PABHOBECUS;

yOEeXKAEHHOCTH B 0CO0O0M 3HAYUMOCTH XHMMHUU JJIsi COBPEMEHHOM LMBWIM3ALMU: B €€ I'YyMaHUCTHYECKON HalpaBiICHHOCTU U BaXXHOW poOJM B
CO3/IaHMM HOBOHM 0a3bl MaTepHallbHOM KYyJIbTYpbl, PEUIEHUH TIJI00AJbHBIX MpOOJIEM YCTOWYMBOIO pPAa3BUTUS YEJIIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON M SKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTHUU MEIUIMHBI, 00ECIICYEHUHN YCIOBHM YCIEUIHOTO TPyJda M 3KOJOTMYECKH
KOM(OPTHOM KU3HU KaXKIO0T0 YjeHa 00IIecTBa,

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJOB MO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
HCIIOJIb30BaTh MOJyyaeMble 3HAHUA Ui aHAINW3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOILIEro MUPA U MPOUCXOISAIINX B HEM M3MEHEHUH, YMEHHS JeaTh
000CHOBAaHHBIE 3aKIIIOYCHUSI HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIMXCS TAHHBIX C IIEJIbIO MOTYYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIb30BaTh XUMMUUECKHE 3HAHUS [T PELICHUs IPOOJIeM B PealbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATEIBCKON JESTEIbHOCTH;



TOTOBHOCTH U CHOCOOHOCTH K HENPEphIBHOMY O0Opa3oBaHMUIO U CaMOOOPa30BAaHUIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUH IO XMMHHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;
UHTEpeca K 0COOEHHOCTSM Tpy/ia B passInuHbIX cepax npodeccuoHanbHON A TEIbHOCTH.

METAIIPEJIMETHBIE PE3VYJIBTATDI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHUS YUeOHOTO MIPeAMETa «XUMH» Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC M1 (OPMUPOBAHHS MHUPOBO33PECHUS OOYUAIOIIUXCS MEXAUCIHUILUTHHAPHBIE (MEXKIPEAMETHBIE) OOIICHAYYHbIE TIOHSATHUSA,
OTpaXKAIIKE [EJTOCTHOCTh HAYYHOW KapTUHBI MUPA U CIICIU(PUKY METOJOB TIO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO,
SHEprusi, sBIEHHUE, MPOIECC, CHCTEMa, HAy4yHbIM (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOBaHUE, HaOJIOJIEHUE,
U3MEpEeHHe, SKCIIEPUMEHT U ApYyrue);

VHHUBEpCaJbHbIC y4eOHBIC JEeHCTBUS  (IMIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJIATUBHBEIC), oOecreunBapmue (GOpMUPOBAHUE
(YHKIIMOHATTLHOW I'PAMOTHOCTH M COITHAIEHON KOMITETEHITUN 00YyJarOIIIXCs;

CHOCOOHOCTh OOYyYalOUIMXCS HCIOJIb30BaTh OCBOCHHBIE MEKIMCIMIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS M YHUBEpCaJIbHBIE yueOHBIC
JEUCTBUSA B TO3HABATEILHON U COLIMAIBHOM MPAKTUKE.

MeranpeaMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMHU YUYEOHBIMH ITO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYIISITUBHBIMU
TIEHCTBUSIMMU.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU NO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOATENbHO (POPMYITHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNATh N AeATeIbHOCTH, 3aaBasi IapaMeTpbl U KPUTEPUH UX JTOCTUKEHUS, COOTHOCUTh PE3YyJbTaThl JEATEIbHOCTH C MOCTaBICHHBIMU
LEJISAMU;

HCIIOJIB30BAaTh IMPU OCBOCHUH 3HAaHUU HpI/IéMBI JIOTUYCCKOro MBIINIJICHUSA — BBIACIATHL XAPaKTCPHBIC INPU3HAKU HOHATHU U YCTaHaBJIMBATb HUX
B3aMMOCBA3b, UCIIOJIB30BaATh COOTBETCTBYIOIINEC MMOHATHA OJIA 06"[)$ICH6HI/I$I OTACIIbHBIX (baKTOB n ﬂBJ’IGHHfI;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKAIIMY BEIIECTB M XUMHUYECKHUX PEAKIIHiA,

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3H MEX1Y U3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaACCYKIACHUSA (I/IH}IyKTI/IBHI)Ie, ACAYKTUBHBIC, 10 aHaJ'IOFI/II/I), BBIBJIITH 3aKOHOMCPHOCTH W INPOTHBOPEYHA B
paccMaTpuBaeMbIX SBICHUSX, (POPMYIUPOBATh BHIBOJBI U 3aKIIOYECHHUS,;

MIPUMEHSITH B MPOIIECCe TO3HAHMS, UCIIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, TPEOOPa30BLIBATh MOJIEIIbHBIE MPECTABICHUS
— XMMHUYECKUH 3HaK (CMMBOJ) DJIEMEHTa, XuMudeckass Gopmyina, ypaBHEHHE XMMHUYECKON peaklMy — MPU PEUICHUH Y4eOHBIX MO3HABATEIbHBIX U



IPAKTUYECKUX 3ajiay, NPUMEHATh Ha3BaHHbIC MOJEIbHBbIC NPEACTABICHUS Ui BBISIBICHUS XapaKTEPHBIX IPHU3HAKOB H3YyYaeMbIX BELIECTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O IIO3HAHUS BEILECTB U XUMUYECKHUX PEaKIIHIi;

(dbopMynMpoBaTh LIEIM U 3aJla4d MCCIEOBAHUA, UCIIOJIb30BaTh IOCTABIEHHBIE U CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIE BOIPOCH B KA4eCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 1151 ()OPMHUPOBAHUS TUIIOTE3HI 110 MIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BJIJICTh HABBIKAMH CAMOCTOSITENIHOTO IUIAHUPOBAHUS M MIPOBEACHHUS YIEHUUECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32
XOZIOM IIpoIecca, CaMOCTOSATENBHO IPOTHO3MPOBATH €ro pe3yiabTar, (opMyaupoBaTb OOOOIIEHUS U BBIBOJbl OTHOCHTEIBHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBaHHBIM OTUET O MPOJEIaHHOM paboTe;

npuoOpeTaTh ONBIT YYCHWYECKOH HCCIIEOBATENbCKOH M MPOEKTHON JEATETBbHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B TO3HAHUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3JIIMYHBIX UICTOUHUKAX HH(pOpMALUK (Hay4YHO-IONMYJIApHAs IUTEpPATypa XUMUUECKOTO COJIepKaHMsl, CIIPaBOYHbIE TOCOOUS,
pecypcel MIHTepHETa), aHANM3UpPOBAaTh WHPOPMALHUIO PA3IUYHBIX BUAOB M (POpPM NIpeACTaBICHUS, KPUTHUYECKH OIEHHBATH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

(bopMyIMpOBaThH 3aMpockl U MPUMEHATh Pa3IMYHbIE METOJbI NMPHU MOUCKE U 0TOOpe MH(pOpMaIK, HEOOXOAUMOM Il BBIMOJIHEHUS Y4eOHBIX
3aJ1a4 ONPEEIEHHOTO THIIA;

MIPUOOPETATh OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpescTaBieHHs] UHPOopMaluK (CXeMbl, Fpa@UKy, TuarpaMMbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

HCIOJIb30BaTh HAYYHBIN SA3bIK B KAUeCTBE CPEACTBA NMpH paboTe ¢ XMMUYECKOH MHGpOpMAaIMen: MPUMEHATh MeXIpeaIMeTHbIe ((pusnueckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI IO CYIIECTBY OOCY)XKJaeMoil TeMbl B XOJ€ Juajiora H/WIM JUCKYCCUH, BBICKA3bIBaTh HAEH, (OPMYIMPOBATH CBOU
IIPEIOKEHUS OTHOCUTEIBLHO BBITIOJHEHMS NIPEAJIOKEHHOM 3a1au;

BBICTYNIATh C IPE3EHTALMEN PE3YJIbTaTOB MO3HABATENbHOMN 1€ATEIbHOCTH, TIOJYYEHHBIX CAMOCTOSITENIbHO I COBMECTHO CO CBEPCTHUKAMU MPU
BBIMIOJTHEHUH XUMUYECKOTI0 SKCIIEPUMEHTA, TPAKTUUECKON pabOoThI MO UCCIIEJOBAHUIO CBOWCTB M3YYaeMbIX BEILIECTB, pealn3alui y4eOHOTO IpoeKTa U
(bopMyIMpOBaTH BBIBOBI 110 pe3yabTaTaM MPOBEIEHHBIX UCCIET0BAaHUNA MyTEM COTIacOBaHMS MMO3UIMNA B X0/1€ 00CYKAEHUS 1 0OMEHAa MHEHUSIMH.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eiCTBUAMM:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIbHYIO AESITEIbHOCTb, ONpenesis e€ eNu U 3a7adyd, KOHTPOJIUPOBaTh U IO
Mepe HeOoOXOAMMOCTH KOPPEKTHPOBATH Ipe/UlaraéMblii aJropuTM AECUCTBUI IpU BBINOJIHEHHHM Y4E€OHBIX M MCCIEJOBATENbCKUX 3ajad, BbIOMpATh



Hauoboee 3(1)(1)CKTI/IBHBH7I crocod Hux pe€miCHus C y‘léTOM IMOJIYYCHHSA HOBBIX 3HaHUM O BCIIECTBAX UM XHMMHUUYCCKHX PpCAKIUAX; OCYIICCTBIIATH
CaMOKOHTPOJIb CBOCH ASATSIbHOCTH Ha OCHOBE CaMOaHaIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTtHble pe3ynbTaThl 0OCBOEHUs Kypca «O01as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

Cc(OPMHUPOBAHHOCTD MPEJCTABICHUHI: 0 XUMUYECKON COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, POJIM XMMHUHU B NTO3HAHUU SIBIICHUH
IPUPOJBI, B POPMHUPOBAHUH MBIIIICHUS U KYJIbTYPbI TUYHOCTH, €€ ()YHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUS MPAKTUYECKUX 3a/1a4
Y 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOIHOM CPELE;

BJI/ICHHE CUCTEMOI XMMHYECKUX 3HAHU, KOTOpasi BKJIKOYAET: OCHOBOIOJArAOIINE MOHITHS (XMMHUYECKUIl JIEMEHT, aToM, U30ToI, s-, P-, d-
3JIEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIAPHBIN 00BEM, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTEIICHb OKUCIICHUS, XUMUYeCcKas
CBS3b (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpPUCTAUIMYECKass peII€TKa, TUIbI XMMHUYECKUX PpEaKLMH, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJIEKTPOIUTUYECKAs IUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM pPEaKIMH, XMMUYECKOE pPaBHOBECHE);
TEOPHUH U 3aKOHBI (TEOpHsl NIEKTPOIUTUYECKON qucconnanum, nepuoauueckuii 3akon . M. MeneneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH
COXPAHEHMs M NPEBPALCHUs 3HEPrUU NPU XUMHUECKUX PEaKLUIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH SA3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMS,
JIe)KaIle B OCHOBE MOHUMAHUS TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SBJICHHUM, (PaKTOIOTMYECKHE CBEICHHUS O CBOMCTBAX, COCTABE, MOIyYCHHH
1 6€30M1aCHOM HCIIOIb30BAHUH BAYKHEHIIINX HEOPTaHUYECKUX BEUIECTB B ObITY M MPAKTUYECKOU JESTEILHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIIATH XapaKTepHbIe MPHU3HAKHU MOHATHH, YCTAaHABIMBAaTh UX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIHNE
MOHATUSA IIPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILCHU;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBIIEHUS! (OPMYJI BEIIECTB M YPAaBHEHUM XMMHUYECKUX peaKlui,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBnanpHble Ha3BaHMSI OT/AEIbHBIX HEOPTAaHUYECKUX BELIECTB (YrapHbIN ra3, yrJIeKHCIbINA ra3, aMMHax,
raméHas U3BeCTh, HeraléHas U3BeCTb, MUThEBAs COJla, MUPUT U JPYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB B COEIMHEHUX Pa3IMYHOIO COCTaBa, BUJ
XUMHUYECKOHN CBSA3M (KOBaJIeHTHAasl, HOHHAs, METAJJINYECKasi, BOJOPO/IHASI) B COEAMHEHHUSAX, THUI KPUCTAJUIMYECKON PEemETKH KOHKPETHOIO BElleCTBa
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METa/NINYecKasi), XapakTep cpeibl B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX COEAUHEHHIH;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIJIECKHOCTh HEOPraHMUYECKUX BEIIECTB MO HUX COCTaBY K ONpPENeNEHHOMY Kiaccy/Tpyrie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI M1 HEMETAJLIbI, OKCH/IbI, OCHOBaHMS, KUCIIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMbICI Nepuoanueckoro 3akona J{. 1. MenzeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOIIYIO,
OOBSCHUTENBbHYIO U POTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mepuonos Ilepmomuueckoii
CHCTEMbI XMMUYECKUX dneMeHToB []. V. MenneneeBa, HCIONb3ys MOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANINY, «IHEPTETUIECKUE YPOBHUY, OOBSICHATH



3aKOHOMEPHOCTHU M3MEHEHMsI CBOICTB XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHMH IO mepuoaaM u rpynnam llepruoguueckoil cucTeMbl XUMHUYECKHX
anemeHTOB /1. 1. Meneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA HEOPTraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HOJTBEPXK/IaTh CYIIECTBOBAHUE T'€HETHUECKON CBA3HM MEX/ly HEOPIraHWYECKMMHU BEIIECTBAMH C TIOMOLIbIO YPABHEHUI COOTBETCTBYIOIUX XUMHUECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHSI KIIACCU(DUIIUPOBATh XUMUYECKHAE PEAKIUH M0 PA3JIMYHBIM MPU3HAKAM (YHCIY U COCTAaBY PearupyrolluX BEIIECTB,
TEIUIOBOMY 3 (EKTy peaKiny, H3MEHEHUIO CTETICHEeH OKUCICHHS SJIEMEHTOB, 0OpaTUMOCTH PEAKLIMH, YYACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHMH COCTABIIATh YPAaBHEHMS PEAKUMH pa3IMUYHBIX THUIIOB, MOJIHBIE M COKpAIIEHHBIC YPaBHEHHs PEAKIMi HOHHOIO
oOMeHa, YUUThIBasl YCIOBHSL, IPU KOTOPBIX 3TH pPeakUu UIYT J10 KOHIIA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOITBEPKAAIONINE KAYECTBEHHBI COCTAaB pA3UYHBIX HEOPTraHWYECKHX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOILME B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILLECTB;

c(OPMHPOBAHHOCTh YMEHHM PAaCKpBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPEICTBOM COCTABIEHHS 3JIEKTPOHHOTO
OajaHca 3TUX PEeaKIM;

c(OPMHPOBAHHOCTH yYMEHHUI OOBACHATH 3aBHCHUMOCTh CKOPOCTHM XHMHYECKOH pEakIuu OT pa3iuyHbIX (DAaKTOpOB; XapaKTep CMeEIICHUs
XMMHUYECKOI'0 PaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npunuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepH30BaTh XUMHUYECKUE MPOLECCHI, JIEXKAIHE B OCHOBE MPOMBIIIJICHHOTO MOJIY4YEHHs] CEPHOM KHUCIOTHI,
aMMHMaKa, a Takxke c(hOpMUPOBAHHOCTD MPeJICTaBICHUH 00 OOIIMX HAyYHBIX MIPUHIUIAX U SKOJIOTHYECKUX MTPOoOJieMax XUMUYECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHMH NPOBOJAUTH BBIUMCIEHUS C HCIOJIb30BAHUEM IIOHSATHUS «MaccoBasl JOJS BELECTBA B pPacTBOpE», OOBEMHBIX
OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKIIHIX, MACChI BEIIECTBA WM 00bEMa ra30B 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce UM 00bEMY OJHOIO
U3 y4acTBYIOIIMX B PEaKLMU BEILIECTB, TEIJIOBOro 3((ekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcChl BELECTB, PEBPALLICHUS U COXPaHEHUS
SHEPIUH;

c(OpPMUPOBAHHOCTh YMEHHI COOJI0OJaTh MpaBWila MOJb30BAaHUS XUMUYECKOW MOCYA0N M 1a00paTOpHBIM 00OPYAOBAHMEM, a TaKXKe MpaBuia
oOpallieHus C BeIeCTBaMU B COOTBETCTBUH C MHCTPYKIMSIMU 10 BBITTOJHEHHUIO Ja00OPATOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIOJHATH XMMHUYECKUH HSKCIEPUMEHT (pa3liokeHHE MEepOKCHJA BOJOpPOJA B TNPHUCYTCTBUU
KaTaJln3aropa, ONpeeseHne CpeAbl paCTBOPOB BEIIECTB C MOMOIIbIO YHHBEPCAIBHOIO MHAMWKATOPA, BIUSHUE Pa3IMYHBIX (PAaKTOPOB HAa CKOPOCTh
XUMHUYECKON peaklMK, peakui HOHHOTO OOMEeHa, KaueCTBEHHBIE PeaKkIuu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI, pEIlIeHHe
SKCIIEPUMEHTAJbHBIX 3a/1a4y 1o teMaMm «Metamabsl» u «Hemerannel») B COOTBETCTBUM C NpaBUJIaMU TEXHUKHU O€30MaCHOCTH HpU OOpallleHUuH ¢
BEIIECTBAMH U J1a0OpaTOpPHBIM 000pYyIOBaHMEM, MPEACTABIATh pPE3YyJIbTaThl XHMUYECKOTO »JKCIEpUMeHTa B (opMe 3amucu ypaBHEHHM
COOTBETCTBYIOLINX pPeaKUuil U (hOpMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMalMIO, MOITYy4aeMyl H3 pa3HbIX HCTOUYHUKOB (CpelcTBa
MaccoBOM KOMMyHUKamuu, IHTepHET U APyTHX);



c(OpPMUPOBAHHOCTh YMEHUN COOMIOAATHh MpaBUiIa SKOJOTMYECKH 1I€JIeCO00pa3HOTO MOBEIEHUSI B OBITY M TPYIOBOW NEATEIBHOCTH B IIENIAX
COXpaHEHHUs CBOEr0 370POBbS M OKPYXKAIOMICH HPUPOIHOM Cpebl, OCO3HABATH OMACHOCTh BO3JICUCTBHUS HA KUBbIC OPraHU3Mbl OMPEIEIEHHBIX
BEIleCTB, MOoHMMas cMbici nokaszarens [IJIK, moscHATh Ha mpuMepax CnocoObl YMEHBIICHUS W MPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHUS HA
OpraHH3M YEJIOBEKa,
Ui 00y4aronuXcs ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbS: YMEHHUE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MMO3HAHUS

BELIECTB U XMMUUECKUX SIBJICHUIA;
IUISL CIICTIBIX U CIIA0OBUISNIINX 00yYarOIIUXCSA: YMEHUE HCIIONB30BaTh PelbeHO-TOUCUHYIO ciucTeMy 0003HaueHuit JI. bpaiins ams 3anucu XuMu4ecKux

dbopmyL.

TEMATHUYECKOE IINIAHUPOBAHMUE ¢ ykazanueM KOJIU4YE€CTBA AKAJEMHYECKUX YACOB, 0OTBOJMMbIX HA OCBOEHHE KAKI0i TeMbl y4e0HOI0 MpeaMeTa,
yueOHOro Kypca, y4e0HOro MoayJisi 1 BO3MOKHOCTb HUCII0JIb30BAHUS 110 3TOH TeMe 3JIeKTPOHHBIX (LM (PoBbIX) 00pa30BaTeIbHBIX PECYPCOB, SIBJISIOLIUXCS
y4eO0HO-MeTOANYEeCKMMH MaTepualaMu.

Ne HauMeHoBaHMe pa3ziesioB U TeM IPOTrPaMMbl KosinuecTBo 4acoB JsekTpoHHbIE (IUPPOBbIE)
n/m Bcero| KoHTposibHBIE IlpakTUyeckue obpasoBaTesbHbIE pecypchl
paboThl paboThl
Pa3gen 1. TeopeTuyecKkre OCHOBbI XUMHUH
1.1 |CtpoeHue aToMoB. [leproandyeckuii 3aKoH u [lepuogudeckas 3 Poccuiickast 51€KTpOHHAs HIKOJIA. -
CUCTeMa XMMMYecKuX 37ieMeHToB /JI. . MeHiesneeBa https://resh.edu.ru/ " Amxumuk" -
http:/alhimik.ru Xypnan «Xumus n
*)u3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-lessons
1.2 |CTpoeHue BemiecTBa. MHOroo6pasue BellecTB 4 Poccuiickast 3eKTpOHHas [IKOJIA. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru Xypran «Xumus n
xu3Hby - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons
1.3 | Xumuyeckue peaKkiuu 6 1 1 Poccuiickas 3nekTpoHHast IIKoIA. -

https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru Xypran «Xumus n
xu3Hby - https://hij.ru/

Wudoypox - https://iu.ru/video-lessons




Ne HavnMeHOBaHUe pa3/iesioB U TEM MPOTrPaMMbl
n/m

KosinuecTBO 4acoB

JnekTpoHHbIEe (HUPPOBHIE)
06pa3oBaTesIbHbIE PECYPChI

Bcero| KoHTpoJsibHBIE [IpakTHyeckue
paboThl paboThI
HUTtoro no pasaeny 13
Pa3gen 2. Heopranuyeckasa Xumus
2.1 |MeTaaabl 6 1 Poccuiickas anexkTpoHHas MIKOJa. -
https://resh.edu.rv/ "Anxumuk" -
http:/alhimik.ru Xypnan «Xumus n
xu3HbY - https://hij.ru/
Nndoypox - https://iu.ru/video-lessons
2.2 |HeMeTasibl 9 1 1 Poccuiickas anexkTpoHHas WKoJa. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru Xypnan «Xumus n
®u3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-lessons
2.3 |CBsA3b HEOPraHUYECKHX U OPraHUYECKUX BEIECTB 2
HUTtoro no pasaeny 17
Pazaes 3. XMMus M ) KU3Hb
3.1 |XuMHS ¥ )KU3Hb 4 Poccuiickast SJIeKTPOHHAs MIKOJIA. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru Xypnan «Xumus n
*)u3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-lessons
HUTtoro no pasaeny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Poccuiickas anexkrponHas mkona. - https://resh.edu.ru/

2. "Amxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xusaby - https://hij.ru/

4. ITonbopHa nuTepatypbl o xumuuto - http://c-books.narod.ru/
5. Xypuan " 1 cenrsops" - https://1sept.ru/




6. Mudoypoxk - https://iu.ru/video-lessons
7. COOpHUK CTaTel 0 XMMUYECKUX dIIEMEHTAX, HUTIOCTPUPOBAHHBIN OMHCcaHueM 3KcriepuMeHToB. -http://www.periodictable.ru

IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KosinyecTBo yacoB JlaTa JJIeKTpOHHbIe UPPOBBIE
n/n Bcero| KouTposibhbie | lTpakTHyueckue | A3Y1€HHA o6pa3oBaTesibHble PeCyPChI
paboThl paboThl
1 |Xumuyeckuit ajeMeHT. ATOM. JJIeKTPOHHAA KOHPUTypaL U 1 Poccuiickas a1eKTpOHHAs [IKOIA. -
ATOMOB. https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru XXypran «Xumus u
xu3Hby - https://hij.ru/
Wudoypox - https://iu.ru/video-
lessons
2 |[lepuoandeckuii 3akoH U [leproanyeckas cucrema 1 Poccuiickas S1eKTpOHHas KO, -
XMMMYECKUX 3/1eMeHTOB /J|. V. MeH/ies1eeBa, UX CBA3b C https://resh.edu.ru/ " Amxumuk" -
COBpEMEHHOM TeopHeil CTPOeHHs aTOMOB http:/alhimik.ru JKypaan «Xumus u
u3HbY - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons
3 |3aKOHOMEpPHOCTH U3MEHEHHUS] CBOUCTB XUMHUYECKUX 1 Poccwuiickast 911eKTpOHHasl IIKOIA. -
5JIEMEHTOB M MX COeJMHEHUH 110 TPyIIIaM U IEPUO/aM. https://resh.edu.ru/ " Amxumuk" -
3Ha4YeHHe MePUOAUIECKOT0 3aKOHA U CUCTEMbI XMMHYECKUX http:/ alhlmlk'r‘_l KypHan «Xnmus u
anemeHTOB /|.U. MeH/lesieeBa B pa3BUTUU HAYKU. BxodHoll JKHSHDY = httpS.//h-Ij..I’u/ .
Wudoypox - https://iu.ru/video-
KOHMPOJIb. lessons
4 |CtpoeHue BelecTBa. XMMUYECKas CBA3b, €6 BUJbI; 1 Poccuiickas 31eKTpOHHAS MIKOIIA. -
MexaHU3Mbl 06pa30BaHUA KOBaJEHTHOH cBsA3U. BogopoaHas https://resh.edu.ru/ "Anxumux" -
CBS3b. http:/alhimik.ru Xypran «Xumus n
xu3HbY - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons
5 |BaJieHTHOCTb. JJIEKTPOOTPUIATEAbHOCTh. CTeNneHb 1 Poccniickast s1ekTpoHHas WIKOTIA. -

OKHCJIEHHUA. BeI.L[eCTBa MOJIEKYJIAPDHOT'O U HEMOJIEKYJIAPHOT'O

https://resh.edu.ru/ "Anxumuk" -




Ne Tema ypoka KosndectBO yacoB Jarta JJiIeKTpOHHbIE UPPOBBIE
l'I/H Bcero KOHTpOJIbeIe HpaKTI/I‘{eCKHe HU3y4eHud O6paSOBaTeJIbeIe pecypcChbl
paboThl paboThI
CTPOEHUs http:/alhimik.ru XKypnan «Xumus u
xu3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons
6 |TloHsATHE O AUCTIEPCHBIX CUcTeMaX. UCTHUHHBIE U KOJIJIOU/IHbIE 1 Poccniickast s1ekTpoHHas WIKOTIA. -
pacTBOpbl. MaccoBas /j0J1s1 BelllecTBa B pacTBope https://resh.edu.ru/ " Amxumuk" -
http:/alhimik.ru XKypnan «Xumus n
xu3Hby - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons
7 |Knaccudukauusi ¥ HOMEHKJIaTypa HEOPraHU4eCKux 1
coeguHeHUH. [eHeTUYeCKas CBSI3b HEOPTAaHUYECKUX BEIECTB,
pPa3JIMYHBIX KJIACCOB
8 |Kuaccudukanus XMMHU4YeCKUX peaKIiii B HEOPraHU4eCKOH U 1
OpraHUYEeCKOM XMMHUU. 3aKOH COXPAaHEHUs MacChl BELECTB;
3aKOH COXpaHeHUs U MpeBpallleHUs IHEPTHUU IPHU XUMUYECKUX
peakiusx
9 |CkopocTb peaknuu. O6paTUMble peakuu. XUMUYECKOe 1
paBHOBecHe
10 |MpakTuueckas pa6ora N2 1. «BiusiHue pasindHbiXx pakTopoB | 1 1
Ha CKOPOCTb XUMUYECKOUN peaKkIuu»
11 |3nekTposuTHYecKas auccopanus. [IoHaTHe 0 BOJOPOJHOM 1
nokasarteJie (pH) pactBopa. Peakuiuu noHHOTO 06MeHa.
['uposin3 opraHuyeCcKUx 1 HEOpraHU4eCKHX BelleCTB
12 |OKMuCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peaKiuu. [loHsATHE 06 1
3JIEKTPOJIM3€e PACIJIaBOB U PACTBOPOB COJIEH
13 |KoHTposibHasi paboTa 1o paszeny «TeopeTUiecKre 0OCHOBBI 1 1
XUMUU»
14 |MeTasibl, ux noJsioxkeHue B [lepuojuuecKkoi cucteMe 1




Ne Tema ypoka KosndectBO yacoB Jarta JJiIeKTpOHHbIE UPPOBBIE
n/m Bcero| Kontposbhbie | [lpaktuueckue | H3YieHHA 006pa3oBaTe/IbHbIE PeCypChl
paboThl paboThI
XUMHYeCKUX 371eMeHTOB /l. 1. MeH1esieeBa 1 0COGEHHOCTH
cTpoeHus aToMoB. O61e pusnyeckre CBOMCTBA METAJIJIOB
15 |CniaBbl MeTasIOB. JJIEKTPOXUMUYECKUH PsiJl HANIPSKEHUH 1
MEeTaJlJIOB
16 |XuMuuyeckue CBOWCTBA BAXKHENUUIMX METAJIJIOB (HATPHH, 1
KaJIMM, KaJIbIJU{, Mariui, aJ;IlOMUHUN ) U UX COeITUHEHUH
17 |Xumudyeckue CBOHMCTBA XpOMa, MeJIU U UX COeJUHEHU N 1
18 |XumMmuueckue CBOMCTBA LIMHKA, XKeJie3a U UX COeJUHEeHUH 1
19 |IIpakTuueckas pa6orta N2 2. "PelieHre 3KCIepUMEHTaNIbHbIX 1 1
3aJa4 no teMe «MeTasib»"
20 |HemeTaJsibl, UX moJiockeHue B [leproandeckoit cucreme 1
XUMHYEeCKUX 371eMeHTOB /I. 1. MeH1esieeBa 1 0COGEHHOCTH
CTPOEHHsI aTOMOB
21 |@usnyeckre CBOMCTBA HeMETA/JIOB. AJIOTpONus HeMeTa/ioB| 1
(Ha mpuMepe KUca0poAa, cephl, pocdopa u yrieposa)
22 | XuMH4YecKHe CBOMCTBaA raJloreHoB, CEpPbl U UX COeTMHEHUH 1
23 | XuMmuueckve CBOMCTBa a30Ta, pochopa U Ux coeJUHEHU N 1
24 | XuMu4yeckre CBOMCTBA yrJjepo/ia, KpEMHUS U UX COeTUHEHUH 1
25 |[I[puMeHeHHe BaXKHEHIIMX HEMETAJIJIOB U UX COe/JUHEHUH 1
26 |060O6IeHHE U CHCTEMaTH3alMg 3HAaHUH 110 TeEMe 1
«HeMeTasnibr». BeruucieHus Mo ypaBHEHUSAM XUMUYECKUX
peakiHui U TEPMOXHMHUYECKHE PACUETHI
27 |TlpakTuyeckas padota Ne 3. «PelieHue sKCepuMeHTaIbHbIX 1 1
3aja4 o teMe "HemeTtanabl'"»
28 |KoHTpoJibHas pa6oTa o TeMaM «MeTasibi» U «HemeTamnbl». | 1 1

/ Bcepocculickasa nposepoyHas paboma.




Ne Tema ypoka KosndectBO yacoB Jarta JJiIeKTpOHHbIE UPPOBBIE
H3y4YeHus 006pa3oBaTe/IbHbIE PeCypChl

n/n Bcero| KonTtposbHbie | [IpakTudyeckue
paboThl paboThI

29 |Heopranmyeckue 1 opraHu4Yeckue KucaoTbl. Heopranmyeckue | 1
¥ OpraHUYecKre OCHOBaHMUS

30 |AMdoTepHble HEOPTaHUYECKHE U OpTaHUYECKUe coeiuHeHus. | 1
['eHeTHUYeCKast CBSI3b HEOPTAHUYECKUX U OPTaHUYECKUX
BeleCTB

31 |PoJsib XUMHH B 06eCrieYeHUH 3KOJIOTHYECKOH, sHepreTudyeckoi | 1
Y MUIIeBON 6€30MaCHOCTH, pa3BUTHU MeAUIIMHbI

32 |IlpexctaBieHust 06 OGIIMX HAYYHBIX MPUHIMIAX 1
MPOMBIIIJIEHHOTO MOJIyYeHHs] BAXKHENUILIUX BEIECTB
33 |YesioBeK B MUpE BELECTB U MaTEPUATIOB. 1
34 |Xumus U 3[0pOBbE YesOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3

MPOBEPSIEMbBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMM

Kon
NMpoBEPAEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOW MPOrpaMMbl CpeHero 001mero oopa3oBaHus
pe3yJbTara
1 TeopeTnyeckrie OCHOBBI XUMUU

Brnanenue cucteMoil XMMHUECKUX 3HAHMH, KOTOpast BKIIIOYACT: OCHOBOIOJIATAIONINE ITOHSATHS (XMMUYCCKHI 3JIEMEHT, aTOM, JIEKTPOHHAsI 000I0UKa
aroma, S-, p-, d-2JIeKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPHULATEILHOCTD, CTENIEHb OKHCIICHHS, XHMHYECKast CBSI3b,
MOJTb, MOJIIPHAs. Macca, MOJIAPHBIA 00BEM, KPUCTAJUTMYECKash PeNIETKa, THITBl XMMHYECKUX Peaknui (OKHCIHMTENbHO-BOCCTAHOBHUTEIbHBIE, 9K30- 1
1.1 SHIOTEPMUYECKUE, DPEaKIMH HMOHHOTO OOMEHA), pacTBOP, OJIEKTPOIUTHI, HEIEKTPOIUTHI, JIEKTPOIMTHYECKAs IUCCONMALNSA, OKHCIUTEIb,
BOCCTaHOBUTEIIb, CKOPOCTb XMMHUYECKOW pEaKIMU, XMMUUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (T€OpHsl AIEKTPOIUTUYECKOH Iuccoluanyy,
[Nepnonnueckuii 3akoH /JI.V1. MenneneeBa, 3aK0H COXpaHEHUST MACCHI), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHIECCKUE CBEICHUSI

(o) CBOﬁCTBaX, COCTaBC, MOJIYUYCHUU U 0e30IaCHOM HCIOJB30BAHMM BayKHEHIIINX HECOPraHM4YCCKUX BCIICCTB B 6BITy u Hp&KTPI‘ICCKOﬁ JACATCIIBHOCTHU




Kon

NpoBepPsaeMOro IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001mero 00pa3oBaHus
pe3yJabTara
YyeJloBeKa
ChopMHUPOBAaHHOCTh YMEHUI BBISBISATH XapaKTEPHBIC MPU3HAKU U B3aUMOCBS3b U3YUCHHBIX TMOHITUH, MPUMEHITH COOTBETCTBYIOIINE MOHSITHS
1.2 IpU OMHCAHUM CTPOCHHS W CBOWCTB HEOPraHMYCCKUX BEINECTB W WX MPEBPAIICHUA; BBIABIATH B3aHMMOCBS3b XHMUYECKUX 3HAHUIA
C TIOHATHSIMH ¥ IPEACTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX PEAMETOB
13 BrnageHvne OCHOBHBIMH METOJaMH HAY4YHOTO MO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUH (HaOMoleHUe, U3MepeHHe, SKCIIEPUMEHT, MOJESIUPO-
BaHUE)
ChopMHPOBaHHOCTH YMEHUI OMPEACISTh BAJIEHTHOCTh U CTETIEHh OKHUCICHISI XUMHYECKHUX 3JIEMEHTOB B COCITUHEHISIX PA3JIMIHOIO COCTaBa, BUJ
1.4 XAMAYECKOW CBS3M (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJAOPOJHAS) B COCOMHEHISIX, THUI KPUCTALIMYECKON PEemETKH KOHKPETHOTO Be-
miecTBa (aTOMHAs, MOJICKYIISIPHAsI, HOHHAS, METaJUTIIECKast)
1.5 ChopMHEpPOBaHHOCTH YMEHHI OTPENEISATH XapakTep CPeIbl B BOAHBIX PACTBOPAX HEOPTAaHWIECKUX COSANHEHUH
CdopMupoBaHHOCTH YMEHUS KIACCH(PHUIMPOBATh XMMUYECKHE PEAKIMK 10 PA3IMYHBIM MpPU3HAKaM (YHCIy U COCTaBY PEardpyrolluX BeIIeCTB,
16 TEIIOBOMY 3D (eKTy peakiinu, N3MEHESHHIO CTEIICHEeH OKUCIICHISI 2JIEMEHTOB, OOPaTUMOCTH PEaKITHH, YIaCTHIO KaTaIN3aTopa)
17 CdopMupoBaHHOCTH YMEHHUI COCTABIISATh YPaBHEHUS PEaKIIUi pa3UYHbIX THIIOB, MOJIHBIE U COKpAIIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO OOMeHa,
YYUTHIBasl YCIOBUS, TPU KOTOPBIX ATH PEaKIMU YT N0 KOHIA
18 C(bOpMI/IpOBaHHOCT'I.) YMEHHUH MPOBOINUTH PEAKIIUH, MOATBEPKAAIOINE KAaYeCTBEHHBIH COCTAaB Pa3IMYHBIX HEOPTraHWYIECKUX BEIIECTB, PAaCMO3HA-
BAaTh ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIONIIE B BOJHBIX pACTBOpaX HEOPTaHUIECKIX BEIICCTB
ChopMHPOBaHHOCTE YMEHUH PAaCKPHIBATH CYITHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMi MOCPEACTBOM COCTABICHHS 3JIEKTPOHHOTO
1.9 OajlaHca ATHX peaKIuit
1.10 ChopMHEpOBaHHOCTH YMEHHUI OOBSICHATH 3aBHCUMOCTD CKOPOCTH XUMHYECKOM PEaKIUu OT Pa3INIHBIX (haKTOPOB
ChopMHUPOBAaHHOCTh YMEHHI OOBICHATH XapaKTep CMEIICHUS XMMHUYECKOrO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUS (MPHHITUIT
111 Jle llaTenne)
2 OO0mas ¥ HeoOpraHu4ecKass XUMHUs
CdhopMupoBaHHOCTE YMEHHUH pacKpbIBaTh cMbIca [lepuoamdeckoro 3akona J[.M. MenneneeBa U IeMOHCTPUPOBATH €0 CHCTEMATH3HPYIOIIYIO,
21 OOBSCHUTENBHYIO ¥ TPOTHOCTHYECKYIO (PYHKIMN
CdopMupoBaHHOCTH YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX 31IeMeHTOB 1—4 meproaos [lepronndeckoii cuCTeMBI
22 xumudeckux 3emenToB JI.W. MenmeneeBa, UCIOIB3YsS HOHITHS «S-, P-, d-3J€KTPOHHBIE OPOHTAIN», «IHEPIETHYECKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBONCTB XUMHUECKHX JJIEMEHTOB U MX COCAMHEHHH 110 epruoaM u rpymmam [epnoauueckoil CHCTeMbl XUMHYECKUX
snemeHnToB /.M. Menneneena
2.3 ChopMHpOBaHHOCTE YMEHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,




Kon
NpoBepPsaeMOro
pe3yJabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHus

NOATBCPKAATh CYHICCTBOBAHNE FeHETHYECKON CBSI3HU MECXKAY HCEOPraHUYCCKUMU BCHICCTBAMU C NOMOIIbBIO ypaBHeHI/II\;I COOTBCTCTBYIOIIIUX
XUMHNYCCKHNX peaKHI/Iﬁ

2.4

ChopMHUPOBaHHOCTH YMEHUM yCTaHABIUBATh IPUHAIEAKHOCTh HEOPTaHUYECKUX BELIECTB MO UX COCTaBY K ONpeAelaEHHOMY Kiaccy (Ipymmne) co-
eIMHEHNH (IPOCTHIE BEIIECTBA — METAIIBI M HEMETAJIIBI, OKCHJIBI, OCHOBAHHMS, KHCIIOTHI, aM()OTEpHbIE THAPOKCUABI, COIIH)

2.5

CdopMupoBaHHOCTH YMEHUI UCIOJIB30BATh XMMUYECKYIO CUMBOJIMKY JJISi COCTaBJICHUS (OpMYJ BEIIECTB U YPAaBHEHHH XUMHUYECKUX PEaKIIHii,
cucrtemarudeckyto HoMeHKIaTypy (IUPAC) u TpuBnamsHble Ha3BaHHUA OTAEIHHBIX HEOPTAaHHMYCCKHUX BEIIESCTB (YrapHBIA Ta3, YIJICKHCIEBIN ras,
aMMHAaK, TaméHas H3BeCTh, HeralméHas H3BEeCTh, MUThEBAs COJa, MUPHUT U JPYTHE)

2.6

ChopMHupOBaHHOCTH YMEHHUH XapaKTePH30BaTh (OMHCHIBATH) OOIIHEe XUMUIECKHE CBOHCTBA HEOPTaHUYECKUX BEIIECTB Pa3jIMYHBIX KJIAcCOB, MO~
TBEPKIaTh CYIIECTBOBAHNE M'EHETHYECKOW CBSA3H MKy HEOPTaHWISCKHMH BEIIECTBAMH C TTIOMOIIBIO YPaBHEHUH COOTBETCTBYIONIMX XHMHUYESCKHX
peakimit

2.7

ChopMHIPOBaHHOCTH YMEHUH IIAHUPOBATH M BHITIOIHATH XUMHUECKHHA SKCIIEPUMEHT (pa3Io’KeHHEe MEPOKCHIAa BOAOPOIA B IIPUCYTCTBUU KaTald-
3aTopa, OIpEAETICHUE CPEeIbl PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCANBHOI'O HMHAMKATOPA, BIMSHHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XMMUYECKOH pEeaKIMu, peakiii MOHHOr0 OOMEHa, KadeCTBEHHBIC PEaKkIMU Ha Cyiabdar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHUS,
pelIeHHe SKCHEPUMEHTATIBHBIX 3a4ad Mo TeMaM «Metamuisy U «Hemeramnsny) B COOTBETCTBUHM C NPaBUIAMHU TEXHHKH OE30MACHOCTH IpHU
o0pallleHNH C BEIIECTBAMU M J1a0OPAaTOPHBIM OOOPYIOBAHUEM; MPEACTABIATH PE3YJIbTaThl XMMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3ammcu
YpaBHEHHH COOTBETCTBYIOIINX PEaKIMid M GOpMYITHPOBATh BHIBOJEI HA OCHOBE ITUX PE3yIbTATOB

2.8

CdhopMupOBaHHOCTE YMEHHI COONIOAATH IPaBHia IMOIH30BAHUS XUMHYECKOW IMOCYINOH M JTabOpaTOpHBIM OOOPYIOBAaHHEM, a TAKXKE IIPaBHIIA
oOpaIieHus ¢ BEMIECTBAMU B COOTBETCTBHH C HHCTPYKIMSMH TI0 BEITIOTHEHHUIO JTA00PATOPHBIX XUMUUECKIX OMBITOB
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ChopMHpOBaHHOCTP YMEHHUH XapaKTEpU30BATh XMMHUUECKHE IPOIECCH, JISKAIIUe B OCHOBE MPOMBIINIICHHOTO MOJIYYCHHS CEPHON KHCIIOTHI,
aMMHaka, a Takke cHOpMHPOBAHHOCTH MPEACTABICHUN 00 OOMMX HAYYHBIX MPHHIUIAX W DKOJOTMIECKUX MpoliIeMax XHMHYECKOTO IMPOH3-
BOJICTBA

XUMUS U )KA3Hb. PacuéThl

3.1

ChopMHPOBAaHHOCTH TPENCTABICHUN O XUMHUYECKOH COCTABIIONICH €CTeCTBCHHOHAYYHOW KapTHHBI MHUpA, POJIU XMMHUH B TTO3HAHUU SIBJICHUM
MPUPOABL, B (GOPMHUPOBAHUH MBIIUICHHUS ¥ KYJIbTYpPHI JIMYHOCTH, €€ QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOANMOU LIS PEIICHHUS PAKTHISCKUX
3a7a49 M DKOJOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0OPOBBIO M IPUPOIHOH cpelie

3.2

ChopMHUPOBaHHOCTh YMEHHI KPUTHYECKH aHATM3UPOBATH XUMUYECKYIO HHPOPMALIUIO, TIOJIYYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MAaCCOBOM
KOMMYHUKaIINH, CeTh IHTEpHET U 1pyrue)

3.3

CchopMHPOBaHHOCTH YMEHHI COOMIOAATH MPaBHIa SKOJIOTHUECKH LIEIeCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM JESTENHHOCTH B LENAX CO-
XPaHEHHsI CBOETO 3/I0POBbSI M OKPYKAIOLIEH MPUPOTHON Cpebl




Kon

MPOBEPSIEMOT0 IIpoBepsieMble IpenMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIT 00pa30BaTeIbHOI MPOrPaMMBbI CPeTHEro 001Iero 00pa3oBaHus
pe3yJbTara

Oco3HaBaTh OMACHOCTh BO3JICCTBHS Ha KUBbIE OpraHu3MbI OHpeIleJ'IéHHBIX BCIICCTB, IOHMMAasl CMBICJI ITOKa3aTCJIsA HI[K, MOACHATH Ha MpUMEpax

3.4 o

crocoObl YMEHBIICHHS U MPEIOTBPAIICHUs] UX BPEJHOTO BO3ACUCTBUS HA OPraHU3M YeJIOBEeKa

CdopMupoBaHHOCTH YMEHUN MPOBOAUTH BHIYMCIICHHS C UCIIOIB30BAHUEM MOHATHUS «MacCoBasi A0S BEIIECTBA B pacTBOpe», 00BEMHBIX OTHOLIE-
35 HUH ra30B MpU XUMHYECKUX PEAKIHUAX, MAaCcCHI BEIIECTBA WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIISCTBA, Macce MWIN 00BEMY OZHOTO H3

YYaCTBYIOIINX B PEaKIMU BEIIECTB, TETUIOBOTO 3(dekTa peakuy Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IPEBPALICHAS U COXPAaHECHUS

SHEPruu

MNPOBEPAEMBIE DJIEMEHTbI COAEPKAHUSA

Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teopernyeckre OCHOBbI XMMUU
Xumuueckuil smeMeHT. AtoMm. Sapo aroma, M30TOmbL. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYeCKUe YPOBHHU, MOIAYPOBHH. ATOMHbIe opOuTan, S-, p-, d-
11 anmeMeHTel. OCOOEHHOCTH pacIpelelieHNsT DIIEKTPOHOB IO OpPOUTAIsIM B aTOMax 3JEMEHTOB IEPBBIX UYCTHIPEX MEPHUOOB. DJICKTPOHHAS KOH(PHUTYpPAITHSI
aTOMOB
ITepuonnuecknii 3akoH u [lepuomnyeckas cucrema xumudeckux anemeHToB JI.M. Menzgeneesa. CBs3bp neprogndeckoro 3akoHa u [lepnoanaeckoit CucTemMbl
1.2 XxuMHu4Yeckux sneMeHToB [[.M. MenzieneeBa ¢ COBpeMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XMMUYECKHX DJIEMEHTOB H
o6pa3yeM1)1x MU IPOCTHIX U CJIOXKHBIX BEHICCTB I10 I'PYyIIaM U MEpruogam. 3HaueHune NEPUOANYICCKOTO 3aKOHA B Pa3BUTUN HAYKU
CrtpoeHue BelecTBa. XUMHUYECKash CBsI3b. BUABI XUMUYECKO# CBsI3M (KOBaJCHTHAs HEIOJISpPHAS W TOJSApHAs, HOHHAS, MeTajuindeckas). IOHbI: KaTHOHBI U
13 aHMOHBI. MexaHn3Mbl 00pa30BaHus KOBAJICHTHON XUMHYECKOH CBSI3M (OOMEHHBIN M TOHOPHO-aKIENITOPHBIH). BomopoaHas cBsi3b
14 BanentHocTh. DnekTpooTpuliaTebHOCTh. CTENeHb OKUCIEHUS
BemectBa MOJNEKYJIAPHOTO W HEMOJEKYJSIPHOTO CTPOEHUs. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh
15 CBOMCTBA BEHIECTB OT THIIA KpUCTAIUINYECKON pemETKH. [IoHsTHE O AMiCIEpCHBIX cucTeMax. VICTHHHBIE M KOJTIOMIHBIE pacTBOPHI. MaccoBas 10JIs BEIIECTBA
B pacTBOpe
1.6 Krnaccudukanus HeopraHmdeckux coequHeHnil. HoMeHKIaTypa HeOpraHnIeCKUX BEIIECTB
17 Xummyeckast peaknus. Kimaccupukanus XUMHYSCKHX pPEaKWid B HEOPraHWYECKOW W OPraHMYeCKOW XMMHU. 3aKOH COXPAaHEHHS MAaCChl BEHIECTB, 3aKOH

COXPAaHCHUA U NPCBPAICHUA SOHEPTUH IPHU XUMHYCCKUX PCAKIUAX




Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1.8 CKOpOCTh peaknny, e€ 3aBUCHMOCTb OT Pa3InIHBIX (PaKTOPOB
1.9 OO6patumble peakuuu. XuMUIecKoe paBHOBecre. DakTophl, BIUAIOMINE HA COCTOSIHUE XUMUYecKoro paBHoBecHs. [Ipuniun Jle [larense
OnextponuTtiyeckas aucconuanus. CUIbHbIC B cla0ble AeKTPOUThL. Cpelia BOTHBIX PACTBOPOB BELIECTB: KUCTAsl, HEHTpallbHas, IEI0YHAs. Peakiiu HOHHOTO
1.10 obMeHa
1.11 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PeaKLIuU
2 Heopranuueckast xumus
Hemeramner. [lonoxenue HemerawioB B [lepuommdveckodl cucrteme Xumuueckux 3jieMeHToB J[.M. MeHzaeneeBa u OCOOCHHOCTH CTPOCHUS aTOMOB.
2.1 ®dusnveckre CBOWCTBA HEMETAIUIOB. AJUIOTPOIIHS HEMETAIUIOB (HA IIpUMepe KUCIIOpoia, cepbl, pochopa u yriepoa)
9 XHUMUYEeCKHe CBOWCTBA BaKHEHIIMX HEMETAUIOB (TaJOreHOB, cepbl, a3ora, ¢ocdopa, yriaepona MW KpEeMHHUS) U HUX COCIAMHEHHH (OKCHJIOB,
KHCJIOPOJICOACPIKANTIX KUCIIOT, BOIOPOJIHBIX coeMHEeHMI). [I[puMeHeHre BaKHEHIITNX HEMETAIIOB M X COCTMHCHUN
Mertaimisl. [Tonoxxenune metaioB B [lepuoaudeckoit cucreme xuMudeckux anemenTos .M. MenneneeBa. OcoOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JI0YEeK
23 aTOMOB MeTainioB. O6mTie pu3muecKre CBONCTBAa MeTaIUIOB. CIUTaBBI METAIDIOB. DJIEKTPOXHUMUYECKUH PsIIl HAIPSHKEHUH METaJIOB
XHUMUYEeCKHE CBOWCTBA BAKHEHIIMX METAIOB (HATPHUH, Kaluwid, KajdblMi, MarHWUH, aJIOMHUHHN, IIMHK, XpOM, KeJlie30, Me/Ib) U HX CoeauHeHHUH. OOmue
24 C1ocoOBI MOJTyYeHHUS] MeTAIOB. [IpuMeHEeHHEe METAJITOB B OBITY U TEXHHUKE
2.5 I'eneTnyeckas CBsI3b HEOPTaHWIECKUX BEIIECTB, IPHHAIICIKAIINX K PA3IMIHBIM KJIacCaM
3 XuMUs U KU3Hb
Pons xumum B o0ecrieueHUH 3KOJIOTHIECKON, SHEPTeTHUSCKON M MUIIEBOH 0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [IoHATHE 0 HAyYHBIX METOAAX IO3HAHUS
31 BEILIECTB U XUMUUYECKUX PEaAKIINH
Hpe):[CTaB.HeHI/IH 06 O6HII/IX HAYYHBIX MPUHIHUIIAX TPOMBIIIJICHHOI'O MMOJYYCHU BaXKHEUIITNX BCHICCTB. YenoBek B MUPE BCIICCTB U MATCPUAJIOB! Ba)KHEHNIITNE
3.2 CTPOUTENBHBIC MAaTePHAJbl, KOHCTPYKIIHOHHBIC MaTepPHasbl, KPACKH, CTEKIIO, KEPAMHUKA, MaTepPHAaJbl JJIs JIMCKTPOHHKH, HAHOMATEPHUAJbl, OPraHUYECKUEC
Y MUHEPAJIbHBIC YI00PEHHSI
XuMmust ¥ 3I0POBbE YEIOBEKA: MPaBHIa MCIIOIb30BAHMS JICKAPCTBEHHBIX MPEapaToB, MpaBriia 0€30MacHOT0 HCIOIb30BaHMS MPENapaToB OBITOBON XMMHUH B
3.3 [TOBCEIHEBHON KU3HHA

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

Xumus. 11 knace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. M3natensctBo «poday.

METOJUYECKHE MATEPHUAJIBI JIVISA YUUTEJIA




1. Xumus. 11 kmace. Yue6nuk (aBropst O. C. 'abpuernsn, U. I'. Octpoymos, C. A. Criagkos).

2. Metogmaeckoe moco6ue. 11 kmacc (aBtopst O. C. 'abpuensn, U. I'. Octpoymos, 1. B. Akcénona).

3. [Iporpamma kypca xumun 1t 8—11 kiraccoB 0bmieo0pazoBaTenbHbIX yupexaenuit (aBropsl O. C. 'abpuernss, C. A. Cnankos).
4. Pabouas Terpans. 11 kmacc (aBropsl O. C. I'abpuensH, C. A. C1aakos).

5. DnektpoHHas popma yueOHHKa.

CAUTBHI:

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lesson












