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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YpOBHE CpeaHEero ooOiiero odpazoBaHus pa3paboTaHa Ha ocHoBe denepanibHOrO 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumny, TpeOboBaHUN K pe3ylibTaTaM OCBOCHHUs (perepanbHOM
oOpa3oBarenpHOl mporpammbl cpefaHero obOmiero oopaszoanus (POII COO), mnpeacraBieHHsix B DenepanbHOM
rocyaapcTBeHHOM oOpazoBaTenbHOM ctangapte COO, ¢ yuérom KoHuenuuu npenogaBaHust yueOHOTo npeaMera « XuMus» B
oOpa3oBarenpHbIX opranuzauusax Poccuiickoil Pepepanuy, peaau3yrolUX OCHOBHbIE 00pa3oBaTElIbHbIE NPOrPAMMBI, U
OCHOBHBIX moJioxkeHu «Ctpareruu pas3BuTusi BocnuTaHuss B Poccuiickoit ®enepanuum Ha nepuon Ao 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MPOrpaMMbl MO0 XUMHUHU, K OMPEEICHUI0 00IIel cTpaTeruu o0ydeHus, BOCTIMTaHUs U
pa3BUTUS OOy4YarOLIUXCs CpeacTBaMu yuyeOHoro mpeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YpPOBHE COCTaBWIIM
koHuenrtyanbHble nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH, COAEpk aHUs, PE3yJbTaTOB OOy4YEHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BHIITYCKHUKOB.

XuMHUYecKoe 00pa3oBaHUE, II0JIy4aeMOE€ BBIMYCKHHUKAMU  OO0II€00pa3oBaTEIbHOW  OpraHu3allid, SBISETCA
HEOTHEMJIEMON YacCThI0 MX 00pa30BaHHOCTH. OHO CIIyKHUT 3aBEPILAIOIIMM 3TAOM peaju3aldd Ha COOTBETCTBYIOILEM €MY
0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIMX LEJTOCTHOM CHUCTEME XHUMHUYECKOTro OOpa3oBaHMs. ODTH LEHHOCTH
KAacaroTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKke
HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pOBbIO M TIPUPOAHOW cpeae. Peanmmsyercs Xxummueckoe
oOpa3oBaHHe OOYYalOIIMXCS HAa YPOBHE CpPEIHEro oOIIero oOpa3oBaHUA CpPEACTBAMU Y4eOHOro mnpeamera «XuMHus»,
COJIepKaHKE U TIOCTPOSHUE KOTOPOTO OMPEACIICHBI B IPOrpaMMe 10 XUMUHU ¢ YIETOM CIIeHUPUKN HAYKHU XUMUH, €€ 3HAYCHUS
B TIO3HAHWU TPUPOABI U B MaTEpPUAIbHOM KU3HU OOIIECTBA, a Takke C Yy4€ToM OOIMX IeJie W MPUHIUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJib B COBPEMEHHOM IMBHWIM3AINH, B CO3JIaHUH
HOBOM 0a3bl MaTepuaabHON KyJabTyphl. OHa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATBLHOTO HAYyYHOTO MBIIUICHUS, B
CO3[aHUE LEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaloleM MUpE Kak O €IUHCTBE MPUPOJIbI U YEIOBEKa, KOTopoe (hopmMupyercs
B XMMHH HAa OCHOBE NIOHMMAaHHUSI BEIIECTBEHHOTO COCTAaBA OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY CTPOECHUEM
BEII[ECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOJEHUCTBYSL C JPYITMMH €CTECTBEHHBIMM HAayKaMH, XHMHUs CTajda HEOThEMJIEMOM 4YacTbl0 MHUPOBOM
KyJbTYPbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYAA U )KU3HU KKIOTO wieHa oomecTBa. CoBpeMEeHHasi XUMHS KaK HayKa
co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HampaBiieHa Ha pelieHHe I00albHBIX MpOOJieM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, YHEPTETUUECKOM, TUIIEBOM, SKOJOTHIECKON OE30MMaCHOCTH U OXPAHBI 3J0POBbSL.



B cooTBercTBUU ¢ 00IIMMU HENSAMU U MPUHIMIIAMUA CPEIHEro 001Iero o0pa3oBaHus COACPKAHHUE MPeIMeTa « XUMUSD)
(10-11 xiaccel, 0a30BbI YpOBEHb H3YUYCHHS) OPHUCHTUPOBAHO IMPEHMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOITOTOBKY
oOyuaromuxcs, HeoOOXOJUMYI0 UM Ul BBIPAOOTKM MHMPOBO33PEHUECKHX OPHUEHTHPOB, YCIIELIIHOTO BKJIIOUEHHUS B KHU3Hb
colyma, poJ0JKEHHsI 00pa30BaHuUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsdomuMu  ipeaMeTa  «XuUMUsS»  ABIAIOTCS 0a30Bble Kypcbl — «Opranuyeckas Xxumus» Hu «OOmas u
HEOpPraHWYEeCKasi XUMHA», OCHOBHBIM KOMIIOHEHTOM COZCP)KaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOW HAyKH: CHUCTEMa
3HaHUU MO HEOPTraHWYECKOW XMMHUU (C BKIIOYCHHEM 3HAHUU M3 OO0IIed XMMHUHU) U opraHmdeckoi xumuu. GopMupoBaHue
JAHHOM CHCTEMbl 3HAHMW NPU HM3YyUYEHUU MpeaAMeTa OO0ECHeurMBAaET BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOIo00pasus
BELIECTB HA OCHOBE OOLINX MOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

CrtpykTypa conepxanusi KypcoB — «Oprannyeckas xumus» u «OOmas 1 HeopraHudyeckas XumMus» chopMupoBaHa B
porpaMme Mo XMMHUM Ha OCHOBE CHCTEMHOIO MOAXO0Ja K M3YUYEHHMIO y4eOHOro marepuana u oOyCIIOBJIE€HA UCTOPHUYECKU
000OCHOBaHHBIM pPa3BUTHEM 3HAHUN Ha OMNPEACIIEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKON XUMUU
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUU CTPOCHMSI OPraHUYECKUX COEIMHEHMI, a TAaKKE€ Ha YpOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABIEHUN O CTpoeHUM BemecTB. CBefeHHUs 00 M3ydaeMbIX B Kypce BeEIeCTBax
JAI0TCA B Pa3BUTUU — OT YIIIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX COeIMHEHUU. B Kypce opraHndeckoil Xumuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs MEPBOHAYAIbHBIE MPEICTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(PUKAIIMOHHBIX MpPHU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT HMX CTPOEHHUS, O
XUMHUYECKOU pEaKIIUU.

[To HOBBIM yTJIOM 3peHUS B peaMeTe « XUMUs» 0a30BOro ypoBHS pacCMAaTPUBAECTCS U3yUEHHBIH HA YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusl TEOPETUUECKUM MaTeprual U (PAKTOJIOTUUECKHE CBEJCHUS O BELIECTBAX U XUMHUYECKON peakiuu. Tak, B
4acTHOCTH, B Kypce «O01as 1 HeopraHuyeckasi XMuMUs» 00ydaroIUMCs TPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUECHUE
NEPUOANYECKOTO 3aKOHA C OOIIETCOPETUUECKUX M METOI0JOTHUYECKUX MO3UIIHMM, TITy0Xe MOHATh UCTOPHUECKOE U3MEHEHHE
(GYHKIIHIA 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBICHSIOMICH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXXHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX M IPUMEHEHHH, a TAKXKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKAHMS AONONHsEeTCs B Kypcax 10 u 11 ximaccoB anemenTamu
collepKaHMsl, MMEIOIIMMHU KYJIbTYpOJIOTHYECKUH W TPUKIAAHOW XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHMMAaHHIO
B3aUMOCBSI3M XMMHH C JAPYTMMH HAayKaMH, pPacKpbIBalOT €€ pOJib B IO3HABATEJIBbHOM M MPAKTHUYECKOW JESTENbHOCTU
YeNI0BeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUECKUX MPUITOKCHHUNA
XUMHH, MOMOTAOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX NIpoOJeMax, CBA3aHHBIX C
XUMHEH, KpUTUUECKH OCMBICIMBATh MHPOPMALIUIO U IPUMEHSATH €€ JUIs TONIOJHEHHSI 3HAHUM, PELLICHUS] MHTEJUIEKTYalbHbIX U



AKCIIEPUMEHTAJILHBIX HCCIICOBATENBCKUAX 3a/1ad. B 1memom comepxanue y4eOHOTO mpenMera «XUMHS JaHHOTO YpPOBHS
M3Y4YCHUSI OPUEHTUPOBAHO Ha (DOPMHUPOBAHKE y 0OYJAIONTUXCSI MUPOBO33PEHUYECKON OCHOBBI JJII TOHUMaHUS (PrI0cOPCKUX
UeH, TaKuX Kak: MaTepHalIbHOE €IUHCTBO HEOPTraHMYECKOTO M OPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTAaBOM U CTPOEHHEM, NTO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MYTEM JKCIIEPUMEHTA U PELICHUS] IPOTUBOPEUUNA MEKIY
HOBBIMHM (paKTaMU U TEOPETUYECKUMH TMPEINOCHIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEHICHUH 3KOJOTHYECKHX MpoOieM, a
Takxe MpooJIeM COEPEKEHUS SHEPTETUUECKUX PECYPCOB, CHIPHS, CO3AaHMS HOBBIX TEXHOJIOTHI M MaTEPUAJIOB.

B nnaHe pemieHust 3ajad BOCIUTAHMUSI, PA3BUTUSA U COLMAIM3ALNKU O0Yy4YarolmUXCsS MPUHATHIE TPOrpaMMON MO XUMUHU
MOJXO0Jbl K OIpPEICIICHUIO COJAEpPXKaHUS W TOCTPOCHUS TNpeIMeTa MpeaycMaTpuBarOT (HOPMHUPOBAHHME YHUBEPCATBHBIX
y4eOHBIX JCUCTBUIM, UMEIOIMUX 0a30BO€ 3HAUEHHUE Ui PA3IUYHBIX BHUJIOB JIEATEILHOCTH: PEIICHUS MpOoOJieM, MOHUCKa,
aHanuza ¥ 00pabOoTkKM uWH(OpMaIMK, HEOOXOAUMBIX I NPUOOPETEHHUS] OMbITa MPAKTUYECKOM M HCCIEAOBATEILCKOU
NEATETbHOCTH, 3aHUMAIOIIEN BaKHOE MECTO B ITO3HAHUU XUMUH.

B npaktuke npenogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl, TaK U HAa YPOBHE CPEAHETO OOIIETO
oOpa3oBaHUs, TPU ONPENEICHUU COAEPKATCIHHOU XapaKTEPUCTHKU LeJed M3y4YeHHs TMpelMeTa HalpaBlIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTUA TPAAUIIMOHHO TpHU3HAETCA (POPMUpPOBAHME OCHOB XHWMHUYECKOW HAyKM Kak o00JiacTtu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOM JIEITEIbHOCTH YEJI0BEKA U KAK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C meTroanueckor TOYKH 3pEHHS TAKOM MOAXO0/1 K ONIPEACTICHHIO LIEJICH N3YUEHUS MTPEIMETA ABJISECTCS BIIOJHE ONMPABIAHHBIM.

CoryiacHO JaHHOUW TOYKE 3pEHMS TVIABHBIMU LIEJIAIMH M3YYEHHs IpenMera «XuMmus» Ha 0a3oBoM ypoBHe (10 —11 ki)
SIBJISTFOTCSL:

e (¢dopMupOBaHHE CHUCTEMbl XMMHYECKMX 3HAHUN KaK Ba)XKHEHIEH COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPa, B OCHOBE KOTOPOH JIe)KaT KITIOUYEBbIC MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHH, OCBOEHHUE SI3bIKA
HAyKH, YCBOCHHUE ¥ IIOHUMAHKE CYIITHOCTU JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMIICHHE C
UCTOPUEN UX pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUSA BEUIECTB M XMUMHYECKUX PEaKIuH,
HEOOXOAMMBIX JIJIsi MPUOOPETEHUsT YMEHU OPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SBJIICHUU, UMEIOITUX
MECTO B MPUPOAE, B MPAKTUYECKOW 1 NOBCEITHEBHOW JKU3HH;

e pa3BUTHE YMEHHH H CIOCOOOB JIEATETHLHOCTH, CBSI3AHHBIX C HAOMIOJCHUEM U OOBSICHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOTIOCHUEM MPaBHI 0€30TaCHOTO OOpAIlIeHHS C BEIIECTBaMHU.

Hapsany c¢ stum, coxmeparenbHas XapakTEpUCTUMKaA LEJIed M 3aJay M3y4YeHHs IpeAMeTa B IporpaMMe HO0 XHMHUHU
YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBMU C HOBBIMH IMPHOPUTETAMU B CHCTEME CpPEIHEro OO0Iero oOpa3oBaHMS.
CeronHsi B MpenojaBaHUM XMMHUU B OOJIBINIEH CTEMEHH OTAAETCS MPEANOYTCHHE MPAKTHUECKOW KOMITOHEHTE COJEPKaHUS



oOy4eHws, OpHECHTHPOBAHHON HA MOATOTOBKY BBITYCKHHKA OOIIE00pa30BaTEeILHON OpraHu3aIiy, BIAACIONEro He HabopoM
3HAHWH, a QYHKIIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSMU aKTUBHOTO TOYYCHUS 3HAHUIN U TTPUM EHEHUS
UX B pEaJbHOM JKU3HU IS PEIICHUS] MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3y4YEHUH MpeaMeTa «XUMUs» JOMUHHUPYIOIee 3HAaUCHHE MPUOOPETAIOT TaKUe LEId U 3aauH,
KaK:

aganTamnys OOydJaromuxcs K YCIOBHSM JWHAMHYHO pPa3BUBAIOMIETOCS MHUpPa, (OPMHPOBAHWE HHTEIJICKTYIBHO
Pa3BUTOMN JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

dbopMHupoBaHUE Y 00YYAIONIUXCS KIIFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIIHI ), UMEIOIIUX YHUBEPCATHHOE 3HAUCHUE
JUTSL pa3JIMYHBIX BUJIOB JIEATEIIBHOCTH: PELICHUs MPOoOieM, MOUCKa, aHalu3a U 00paboTku MHGOpMaILIUK, HEOOXOIUMBIX IS
MPUOOPETEHUS ONbITA JEATEIBHOCTH, KOTOPAsi 3aHUMAET BaXKHOE MECTO B MO3HAHWU XUMUH, & TAKKE JIJIS1 OLICHKU C TTO3ULIUM
AKOJIOTMYECKOM O€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB HA OPTAaHU3M YeJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, HHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YyUalOMUXCsl: CIIOCOOHOCTH
CaMOCTOSITEJIbHO TTPUOOpETaTh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C YKU3HEHHBIMU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEMEHHbIC HH(GOPMAIMOHHBIE TEXHOJIOTUU JJIs TOMCKa W aHalv3a y4eOHOW M HaydHO-TIONYJSApHOW HHOpMAaIUu
XUMHUYECKOTO COJICPKaHMUS;

dbopMHUpOBaHUE M PA3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS, HA0II0AaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOJWMBbI, B YACTHOCTH, MPHU IUIAHUPOBAHUU U TIPOBEJICHUU
XUMHUYECKOTO AKCTIEPUMEHTA;

BOCMHUTAHUE y OOydYaroumuxcs yOeXJAEHHOCTH B TYMaHUCTUYECKOW HANpPaBIECHHOCTH XUMHU, €€ BaXXHOM pOIM B
permeHny TI00albHBIX MPOOJIEM PalMOHAIBHOTO TMPUPOOTIONH30BAHMS, TIOTMOTHEHUSI HYHEPTreTUYECKUX PECYPCOB H
COXpaHEHUS MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIC M CBOEMY 370POBBIO,
a TaKkKe MPUOOpPETEHHUs OMNbITa MCIOJb30BAHUS MOJYYCHHBIX 3HAHMM NJI MPUHATUS TPAMOTHBIX PEIICHUN B CUTYalUAX,
CBSA3aHHBIX C XMMUYECKUMU SIBIICHUSMH.

B yue6HOM maHe cpeaHero oOiiero o6pa3zoBaHus NMPeaIMeT « XUMHUs» 0a30BOr0 YPOBHS BXOJMUT B COCTaB MPEAMETHOMN
obnactu «EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

OOmiee 9MCIIO 4YacoB, OTBEACHHBIX ISl M3yYEHUS XUMHUH, Ha 0a30BOM YypOBHE CpEIHEro o01mero oOpa3oBaHWS,
coctasisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Henemio).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMUM

[IpenMer opraHudeckod XuUMHH: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAUYCHHE B IIOJYYEHHH HOBBIX BEIIECTB U
MarepuasioB. Teopus cTpoeHHs opraHudyeckux coenuHeHud A. M. BytiepoBa, €€ ocHOBHbIE MOJIOkKEHUSA. CTPYyKTypHBIE
(hopMyJibl OpraHUYeCcKuX BeliecTB. ['oMonorus, uzoMepusi. XuMU4UeCKasl CBSI3b B OPraHUUECKUX COCIMHEHUSX — OJIMHAPHbBIC
Y KpaTHBIE CBSI3H.

[IpeacraBnenne o kiIaccupUKAIMM OpraHUYECKUX BemecTB. HoMeHkiarypa OpraHMYeCKuX COEIMHEHUN
(cucTemaTnyeckasi) ¥ TPUBHAJIbHBIE HA3BaHUS BAKHEHIIINX MPEACTABUTENCH KIIACCOB OPTaHUYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl M3YUYEHHUsI BEIIECTB M WX IPEBPAILCHUM: O3HAKOMJIEHHE C 00pa3llaMH OpTraHUYECKUX
BEIIECTB M MaTepuajlaMi Ha WX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIECTB, HAOJIOJACHUE U OIMCAHHE
JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIIEHUIO OPraHUMYECKUX BEIIECTB NMpPU HarpeBaHuM (IUIaBJeHUE, OOYTJIMBAaHHUE U
ropeHue).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psif. MeTaH W 3TaH — NOPOCTEHIIME TMPEICTABUTENIN AJIKAHOB:
(u3ryecKre 1 XUMUYECKHE CBOMCTBA (PEaKIuu 3aMeNICHUs U TOPEHHUS ), HAaX0XKEHHE B MPUPOJIE, OJIyICHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI PSAA. DTUIEH W MPONUIEH — MPOCTEHIINE MPEICTABUTEIHN AJIKECHOB:
bu3MYecKue W XUMUYECKHE CBOWCTBAa (pEaKIMU TUIPUPOBAHUS, TAJOTCHUPOBAHWSA, THIpATAIllid, OKHCICHUS U
MOJIMMEPU3AIINN ), TOTYyYEHUE U TPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u wmetmwnOyraguen-1,3: cTpoeHue, BaXKHEWIIME XWMHUYECKHE CBOMCTBa (peakius
noaumepu3aiun). [loydeHne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH psAll. AUETUIIEH — MPOCTEUILINNA MTPEACTABUTEINb ATKUHOB:
COCTaB, CTpoeHHUE, (U3MUECKHE W XHUMHYECKHE CBONCTBAa (peakiMyd TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAIUH,
rOpeHus), MOJy4YeHUe U TPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHue, PU3NYecKue U XMMUYECKHe CBOMCTBA (peaKIMy raJoreHUpOBaHUs U HUTPOBAHUS ),
MOJIyY€HHE U NMpUMEHeHue. Tonyon: cocmas, cmpoenue, husuyeckue u Xumuieckue coucmea (peakyuu 2an02eHupo8anus u



HUMpOBAanus), noayyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTHyeckas CBSI3b MEXAY YIJIEBOJOPOJaMH,
NpUHAJICKAIIMME K PA3IMYHBIM KIJIACCaM.

[IpupoaHbie UCTOYHUKHU YTIIeBO10PO0B. [IpupoHblil ra3 u nonytHeie HedTsAHbIE ra3bl. HedTh U €€ mpoucxoxieHue.
Croco6b1 mepepaboTku HepTH: TIeperoHKa, KPEKUHT (TEPMUYECKHUNA, KaTaTuTHICCKui), mupoiu3. [IpoaykTel mepepaboTku
He(TH, UX MPUMEHEHHUE B MPOMBINIJICHHOCTH U B ObITY. KaMEHHBIN yroJib ¥ MPOIYKTHI €T0 IEPepadOTKH.

OKCnepUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BEIIEeCTB U MX NPEBpAICHUN: O3HAKOMJIEHHE ¢ oOpa3liaMy IiacTMacc,
Kay4yKoB U pe3uHbl, Kouiekiuu «Hedptb» n «Yrome», MogenupoBaHue MOJEKYN yTIeBOAOPOIOB U rajJoreHONpPOU3BOIHBIX,
MIPOBEICHHE MPAKTHYCCKOW PAOOTHI: TIOJYYCHHUE dTUJICHA ¥ M3yYCHHUE €TO CBOWCTB.

Pacuérnrle 3agaun.

Bbluncienus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOIO BEUIECTBA WM MPOIYKTa
peaxkiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BELIECTB UM MPOJAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranHu4eckue coeJMHeHUs

[IpenenbHbIE OJHOATOMHBIE COUPTHI. METAHO U 3TAHOJI: CTPOCHUE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (pEaKIuu ¢
AKTUBHBIMH METAJIJIaMU, TaJIOT€HOBOAOPOIaMH, TOPEHNUE), TPUMEHEHHE. BoTOpOIHbIE CBSA3M MEX]y MOJIEKYJaMHu CIUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaromMuble COUPTHI. OTWUJICHIJMKOIb U TJMIEPUH: CTPOCHUE, (PUINYECKUE M XUMHUYECKHE CBOICTBa
(B3auMoielicTBUE CO MIEIOYHBIMU METAJUIAMU, KAUECTBEHHAsl PEaKIisl HA MHOIOATOMHbIE CTIUPTH). JleiicTBre Ha opraHusM
yenoseka. [[pumenenre rmmuepuHa v STUIIEHTJIMKOJS.

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3HMUECKUE U XUMUYECKHE CBOMCTBA. TOKCHUYHOCTH peHoa. [Ipumenenune gpenoia.

Anbneruapl U kemownvi. PopManbAETUi, aleTadbIeTHa: CTPOCHHUE, (PU3NUECKHEe M XMMHUYECKHE CBOWCTBA (peakiuu
OKHCJIEHUS] M1 BOCCTAHOBJICHHU S, KAUECTBEHHBIEC PEAKLINN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE Tpe/AeNibHbIE KapOOHOBbIE KHUCIOTh. MypaBbHHAsi M YKCyCHasi KUCIOTBI: CTpOEHHUE, (U3NYecKHe
XUMHUYECKHUE CBOMCTBa (CBOICTBa, OOIIME MJisi KJlacca KHUCIOT, peakuus 3TepuduKanuu), MoJIydyeHUEe U NpUMEHEHHE.
CreapuHoBasi M OJICMHOBas KHUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. MblJa Kak COJU BBICHIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

Crnoxuble 3(pupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxsbix 3¢gupon. Xupel. 'uaponus xupos.
IIpumenenue xupoB. buonornyeckas posb KUPOB.

VYrieBoibl: cocTaB, KiaccuduKaius yrieBoaoB (MOHO-, TU- U MOJHcaxapuabl). [ oko3a — MpocTelnii MOHOCaxapul;
OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NYCCKHE M XHMHYECKHE CBOHMCTBa (B3amMmojeiicTBue ¢ ruapokcuaoMm menu(ll),



OKHUCJICHME aMMHUA4YHBbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIEHHE, OPOKEHUE TIIIOKO3bI), HAXOXKJIEHHUE B MPUPOJIE,
npuMeHeHue, Ouosnorudeckas poib. DorocunTe3. PpyKkTO3a Kak U30MEp TIIFOKO3BI.

Kpaxman u nesmmono3a kak npupoaHbie nmoaumepsl. CTpoeHue Kpaxmaia U 1euitono3bl. Ou3ndeckue U XuMUYECKHe
CBOMCTBA Kpaxmaia (FMApOJIN3, KAYECTBEHHAs! PEaKLUs C HOJI0M).

OKCIepUMEHTABHBIE METOAbl M3YYCHHs] BEIIECTB M WX TMPEBpAIICHUN: TMPOBEACHUE, HAONIOEHUE U ONHCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIE PEAKIUU OJIHOATOMHBIX CIHUPTOB (OKUCIEHHE STaHOJIA
okcunoM wmeau(ll)), mMHOTOATOMHBIX CHHUPTOB (B3amMozeicTBue TuHIepuHa ¢ rugapokcuaoM wmeau(ll)), ampaerumos
(OKHCIIEHHEe aMMHAaYHBIM pacTBopoM okcuaa cepedpa(l) u rumpoxcuaom memu(ll), B3auMoaeiicTBHe Kpaxmana ¢ HOAOM),
MPOBEICHHNE MPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnrle 3agaun.

Boeluncnenus no ypaBHeHHIO XUMUYECKON peakIuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA MM MPOIYKTa
PEaKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WX MPOTYKTOB PEAKIUN).

A3oTcoaepikalue OpraHu4ecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIE Oprannyeckue coenuHenus. Guznyeckue U XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
npumepe riauiuHa). bruonornyeckoe 3HaueHne aMUHOKUCTOT. [lenTust.

benku xak mpupoaHbIe BHICOKOMOJICKYJISIpHBIE coenrHeHus. [lepBuduHas, BTOpUYHAS U TPETUYHASI CTPYKTypa OEJIKOB.
XUMHUUYECKHE CBOMCTBA OCITKOB: TUIPOIIU3, ACHATYpaIisl, KaueCTBCHHbIE PEAKIIUU Ha OCIKH.

OKCneprUMEeHTAIbHBIE METO/Ibl U3Y4YEeHHs BEUIECTB U UX MPEBpaIleHUIl: HAOIIOIEHHE U OMUCAHUE JEMOHCTPALIMOHHBIX
OMBITOB: JA€HATypanus OCJIKOB MPU HArPEBaHUH, LIBETHBIE PEAKLIUH OEIKOB.

BricokoMouieKyJIIpHBbIE COeIMHEHU S

OCHOBHbBIE TOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJAMHEHUN: MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHBb
MOJIMMEpPU3AINK, CpeaHsisi MoJjeKkyispHas Macca. OCHOBHBbIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALIHS U MOJUKOHACHC CAIHSI.

OKCneprUMEeHTAIbHbIE METOJbl M3Y4YEHHUS! BEIIECTB M UX IMPEBpalleHUIl: O3HaKOMIIEHHE C oOpasliaMu HPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB.

MexXnpeaMeTHbIe CBSA3H.

Peanmszanuss MeXNpeIMETHBIX CBA3EH NPU HW3YYCHUM OpPraHW4eckod Xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepe3
UCIIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATUH, SIBISIOUIMXCS CUCTEMHBIMU IS OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.



OOmme ecTecTBEeHHO-HAYYHbBIE TOHSATHUS: SBICHHWE, HAy4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOpHWs, aHalu3, CHUHTE3,
KJIacCU(UKAIUS, IEPUOTNIHOCTh, HAOTIOACHHE, N3MEPECHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

dwus3uka: MaTepus, YHEPIHs, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPTeTUIECKHI YpOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHME BEIIECTBA, (PU3NUECKHUE BEIIMUNHBI M STUHUIIBI KX U3MEPCHHUS.

buonorus: knerka, opraHusM, Omocdepa, oOMEH BEHIECTB B OpraHu3Mme, (OTOCHHTE3, OWOJIOTHYECKH AKTHBHBIC
BelecTBa (O€JIKH, YIIeBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonoTHsA: TUIEBBIE TPOAYKTHI, OCHOBBI PAIIMOHATLHOTO TUTAHUS, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC U
KOCMETHYECKHE MpernapaTsl, MaTEPHAITbI N3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

Xumuyeckuit a5ieMeHT. AToMm. SIapo atroMa, M30TOMbl. DJIEKTPOHHAST 000JI0UKa. DHEPreTUYECKUE YPOBHU, MTOTYPOBHHU.
AToMHBIC OpOHTAIH, S-, P-, 0- 3MeMeHThI. OCOOCHHOCTH pacrpeAeCHHs JICKTPOHOB MO OPOUTAISAM B aTOMax 3JCMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYpaIIHsI aTOMOB.

[Tepuonnueckuit 3akoH u Ilepumommveckass cucrema xumuueckux »dnemeHtoB . WM. MenaeneeBa. CBs3b
MEpUOINYECKOro 3aKoHa U [lepuognueckoi cucteMbl XxuMudeckux 3yieMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEILIECTB IO TPyNIaM U NepuojaM. 3Ha4YeHUE MePUOANIECKOr0 3aKOHA B PA3BUTUH HAYKHU.

CrpoeHnue BelecTBa. XUMHUECKas CBA3b. BUIbI XMMUUYECKOW CBA3U (KOBAJEHTHAs HEMOJISIpHAS U MOJSpHAs, UOHHAS,
MeTajnyeckas). MexaHu3mbl 00pa30BaHUsS KOBAJICHTHOM XMMHUYECKOW CBs3UM (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN).
Bopoponnas cBs3b. BaieHTHOCTB. DneKTpooTpUuliaTeabHOCTh. CTeneHb OkuciieHus. IOHbI: KaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHUSA. 3aKOH TIOCTOSIHCTBA COCTaBa BEUIECTBA. [HIIBI
KPUCTALUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[TondaTHe 0 qucnepcHbIX cucTeMax. VICTUHHBIE U KOJJIOMAHBIE pacTBOPbl. MaccoBast 10715 BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuueckux coenvHeHuid. HomeHkiaTypa HeOpraHW4yecKux BeUIeCTB. |eHeTudeckas CBS3b
HEOPTraHMYECKUX BEIIECTB, NPUHAJICKAINX K PA3JIMYHBIM KJIaCCaM.



Xumudeckas peakiusa. Kmaccupukanus XMMHUECKUX PEAKIIUA B HEOPTraHWYECKOM M OPraHMYECKONW XMMHUHU. 3aKOH
COXPaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IIPEBPALLICHUS SHEPTUU IIPU XUMUUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (pakTopoB. OOpaTumble peakiuu. XUMHYECKOEe paBHOBECHE.
DaKkTOpPHI, BIUSAIONIME HA COCTOSTHUE XUMUYECKOTro paBHOoBecus. [Ipunuun Jle [laTtense.

OnekTponutuueckas aucconuanus. CuibHble U cladbie 3JeKTpoduThl. Cpesa BOJHBIX PAaCTBOPOB BEIIECTB: KHUCHAa,
HEUTpaJibHas, IIEJIOYHAas.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHepUMEHTAIbHBIE METOJbI M3YYCHHs BEIICCTB M WX MpeBpalleHuid: aeMoHcTparus Tabmur «llepuogmdeckas
cuctema xumuueckux snemeHToB J[. M. MenaeneeBa», uzydeHue MOJAENEH KPUCTAUIMUECKUX PEIIETOK, HAOIIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U J1a00OPaTOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUU KaTalll3aTopa,
OTIpENICNICHHE Cpebl PACTBOPOB BEIIECTB C ITOMOIIBI0O YHHBEPCAJILHOTO HWHIWKATOpA, pPEaKIMH HOHHOTO OOMeHa),
MIPOBEJICHUE MPAKTUICCKON paboThl «BiusHNE pa3audHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOU PEaKITUm.

Pacuérnrle 3agaun.

Pacyétel Mo ypaBHEHUSIM XUMUYECKUX PEAKIUM, B TOM YUCIIE€ TEPMOXUMUYECKHAE PACUYETHI, PACUETHI C UCIIOIB30BAHUEM
MOHSTHUS «MaCcCOBasl J0JIsl BEIISCTBAY.

Heoprannyeckass xumus

Hemeranner. [lonoxenne HemertamoB B llepuoamueckon cucteme xumuueckux siemeHtoB J[. M. MenpaeneeBa u
O0COOCHHOCTH CcTpoeHust aToMoB. Dusnueckue cCBOMCTBA HEMETAIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMEpe KHUCIOpoJa,
cepsl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBAa BAXKHEHIIIMX HEMETAUIOB (rajoreHOB, cephl, a30Ta, ¢ocdopa, yriepoga M KPEeMHHS) M HUX
COeIMHEHUM (OKCU0B, KUCIOPOICOICPKAIIMX KUCIIOT, BOJIOPOAHBIX COCAMHEHMI).

[IpuMeHeHne BaXXHENIIINX HEMETAIIOB U UX COCIUHEHUM.

Meramner. Ilomoxenue wMetamnoB B Ilepuomnueckont cucreme xumuueckux diemeHToB [l WM. Menneneena.
OcoOeHHOCTH CTPOCHUSI IJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue ¢uzndeckue cBocTBa MeTaioB. CIUIaBbI
METAaJUIOB. DJIEKTPOXUMHUYECKUH PsJT HAIIPSHKEHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIINX METAJIOB (HATpUM, Kaaui, KaJbIIMd, MarHui, aJllOMUHUN, IIUHK, XpOM, XKeJe30,
Me€Jlb) U UX COCAMHEHUH.

O61ue crocoObl moydeHust MmetauioB. [I[puMeHeHe MeTaJIIOB B OBITY U TEXHHKE.

DKCIEpUMEHTAIbHBIE METOJbI M3YUEHHs BEIIECTB M UX MPEBPAICHUN: W3yUYECHHE KOJUIEKIUU «MeTallibl U CIUIaBbI»,
o0paslioB HEMETAIOB, PEIICHHE OSKCIEPUMEHTAIBHBIX 3a/lad, HAOJIOJCHHE U OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U



J1a00paTOPHBIX OIBITOB (B3aUMOEHCTBHE THIPOKCH/IA AIFOMUHUS C pACTBOPAMH KUCIIOT U IIeoYeid, KaueCTBEHHbBIC PEaKIIUU
Ha KaTUOHBI METAJIJIOB).

Pacuérurlie 3amaun.

Pacuéter Macchl BemecTBa mim 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OITHOTO W3
YYacTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3
BEIIIECTB UMEET MPUMECH.

X¥MHUA M )KN3Hb

Ponp xumuum B 00ECIEUEHHUM SKOJOTHYECKOM, SHEPreTUYECKOW W MUIIEBON O0€30MacHOCTH, Pa3BUTUU MEIULIUHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BENIECTB U XUMUUECKUX PEAKIIHM.

[Ipencrapienust 006 0OMIMX HAYYHBIX MPUHIIMIAX TPOMBIIIJICHHOTO MOTYYEHUs BaKHEUIIINX BEIECTB.

YemoBek B MHUpE BEIIECTB M MATEPUAJIOB: BAKHEUIINE CTPOUTEIBHBIC MaTE€pUANIbl, KOHCTPYKIIMOHHBIE MaTEPHUaJIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepHUaJIbl I SJICKTPOHUKH, HAaHOMAaTepUaJlbl, OpraHUYECKUE U MUHEPAJIbHbIE YI00pCHUSI.

Xumus ¥ 370pOBbE YEJIOBEKA: IMpaBWja HCIOJIb30BaHUS JICKAPCTBEHHBIX MpenapaTroB, MpaBujia OE30MacHOTro
HCIIOJB30BaHUs MPENapaToB OLITOBOM XMMHUU B MOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzamus MexXnpeIMeTHBIX CBSI3€HM MpU U3yYeHUH OOIIel W HeopraHudeckod XxumMuu B 11 Kiacce OoCyIecTBIsSeTCs
yepe3 HMCIOJIb30BaHHE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX TOHSATHUM, TaK W TIOHATHH, SBISIONIAXCS CHCTEMHBIMHU IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHBIE MOHSTHUS: Hay4yHbId (hakT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3, KiaccuduKaiusi,
MepUOANIHOCTh, HAOIFOAEHNE, SKCIIEPUMEHT, MOCITUPOBaHUE, U3MEPECHHE, SIBJICHUE.

@dusuKa: mMaTepus, HEPrus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOIl, PAJAUOAKTHUBHOCTb, MOJIEKYIA,
SHEPIreTUYECKUN YPOBEHB, BEILIECTBO, TEJIO, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA, (DU3NUYECKUE BEJIMUMHBI U €IUHUIIBI UX
W3MEpPEHUS, CKOPOCT.

buonorus: kieTka, opraHus3M, 3KOCHCTeMa, Owocdepa, MaKpo- M MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuHepabl, TOPHBIC TTOPOIBI, TTOJIE3HBIC UCKOMIAEMBbIE, TOILITUBO, PECYPCHI.

TexHonmorusi: XUMHUYECKas MNPOMBIINUIEHHOCTb, METAUIYPIrUsi, IPOU3BOJICTBO  CTPOUTEIBHBIX  MaTEpPUAIOB,
CETLCKOXO3SIMCTBEHHOE MPOU3BOCTBO, MUIIEBAs MIPOMBIIIICHHOCTD, (JapMalleBTHYECKasi TPOMBIIIJIEHHOCTb, MPOU3BOICTBO
KOCMETHYECKUX MPENaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEPHAIOB, JJIEKTPOHHASA MIPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHU A ITPOI'PAMMEBI
10 XUMHNHN HA BA30BOM YPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPaMM CpPEAHETO OOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METalIpEeIMETHbIM M MpeAMETHbIM). HayuyHo-MeToauueckod OCHOBOW i pPa3pabOTKH
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS IMPOrpPaMM CPEAHEro oO0Iero oOpa3oBaHUS SIBISETCS CUCTEMHO-JEATEIbHOCTHBIN
MOJIXO/I.

B cooTBeTcTBUM ¢ CHCTEMHO-AEATEILHOCTHBIM MOJIX0JIOM B CTPYKTYpE JTUYHOCTHBIX PE3yJIbTATOB OCBOCHUS IIpeaMeTa
«XUMHSD» Ha YPOBHE CPETHETO O0IIET0 00pa30BaHUs BBIICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYaIOIIMMUCA POCCHUICKOM TpakJaHCKOM HIAEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTU U CAaMOONPEIEIICHUIO;

HAJTMYUE MOTUBAIIMU K O0yUEHUIO;

I[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX
TpaauLMii 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXCsi PYKOBOJCTBOBAaTHCS B CBOEHM JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, IPUCYIIUMHU LEJTOCTHOW CUCTEME XUMHUUECKOI0 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KyIbTYpPhl U CIOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHUS NpeaMeTa «XUMHUsS» IOCTUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATENBHOM
JESITeIbHOCTY B COOTBETCTBUM C T'YMaHUCTHYECKMMHM, COLMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMH U
ujearaMyd POCCHICKOr0 TIpakJaHCKOTO OOINecTBa, MPUHATHIMU B OOIIECTBE HOpPMaMHU W MpaBWJIAMU IOBEJEHUS,
CHOCOOCTBYIOUIMMHU MPOIIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHUSI 1 HDABCTBEHHOT'O CTAHOBJICHHUS JTMYHOCTH 00YYarOIIHUXCS.

JIM9HOCTHBIE PEe3yNbTaThl OCBOSHUS MpenMeTa «XUMHS» OTpakaloT CPOPMHUPOBAHHOCTH OIBITA TO3HABATEIHLHOU H
MPAKTUYECKOH JEATeIHHOCTH 00yUaIONINXCS M0 PeaTU3aIiy MIPUHSITHIX B 0OIIECTBE IICHHOCTEH, B TOM YHUCIIC B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS .

OCO3HaHUs 00YUYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABOMOPSAKY;

IPEICTABJICHUS O COL[MAJIBHBIX HOPMax M IIPaBHJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOM IEATENBHOCTH HPHU CO3/JaHUU YYEOHBIX INPOEKTOB, PEUIEHHM YYEOHBIX U
IIO3HABATEJIbHBIX 33J1a4, BBINOJIHEHUH XUMHUECKHUX KCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHHUSI, JOTUKY M apryMEHTbI JPYTUX MpPU aHAIHM3€ Pa3IMYHBIX
BUJIOB YUEOHOU JIEATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA .

IIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UECTBEHHOW XUMUH;

YBaXEHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPHH WM MPAKTHUYCCKOTO NMPUMEHEHHUS XMMHH, OCO3HAHUS TOTO, YTO
JOCTH)KEHUS HAYKH €CTh Pe3yibTaT IJIUTENbHBIX HAOIIOICHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSIHHOTO
TpyJla y4EHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEIHHBIX MOTHBOB B TMIOJYYCHUHW M TIOCICAYIOIIEM aHajdu3e HWHPOPMAIMH O TEePeIOBBIX
JOCTHKEHUAX COBPEMEHHON OTE€YECTBEHHOW XUMUHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallWW, CBSI3aHHBIC C XMMHYECKUMU SIBJICHHUSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE U TTOCTYNKH CBOMX TOBAPUIIECH C MO3UIMNA HPABCTBEHHBIX U MIPABOBBIX HOPM U
OCO3HAHHE MOCIIECTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEW 30pOBOro M 0e30macHOro o0pa3a KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOJroicHUsT TpaBwil Oe3omacHOro oOpallleHus C BEHIECTBAaMU B OBITY, TMOBCEIHEBHOM >XU3HM M B TPYIOBOM
NEeATEIIbHOCTH;

MOHUMAHUS TICHHOCTU TPABWI WHAUBUAYATbHOTO U KOJJICKTUBHOTO O€30MacHOTO TIOBEJACHUS B CUTYyaIusX,
YTIPOXKAIOIINX 30POBbIO U )KU3HU JIFOCH;

OCO3HaHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOT0Is, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEOBATEIILCKON JCSITEIBHOCTH, OOIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATECIbHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4YacTHE B PCIICHUM MPAKTUYECKHUX 3a7ad COIMAJIbHOW HAIpPaBJIICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K TMPAKTHYECKOMY H3Y4YEHHUIO Tpodeccuii pa3audHOro poja, B TOM YHCJIE HAa OCHOBE NPUMEHCHHUS
MPEIMETHBIX 3HAHUI 110 XUMUH;



YBXKEHHUS K TPYLY, JIOJAM TpyAa U pe3yJibTaTaM TPYJI0BOW IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIyaIbHOU TpaeKTOpUU oOpa3oBaHus, Oyayiel npodeccun u peaansaiuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, MHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKH 1EJECO00Pa3HOT0 OTHOIICHHSI K IPUPO/IE, KaK MCTOUYHUKY CYIIIECTBOBAHUS )XKU3HU Ha 3eMIIe;

MOHUMAaHUS TJI00aJBHOTO XapakTepa AKOJIOTHYECKUX MpOoOJeM, BIUSHUS IKOHOMHYECKHX MPOILECCOB HA COCTOSHUE
MPUPOJHON U COLIMATBHOW CPEJIBL;

OCO3HaHUSI HEOOXOAUMOCTH HCIIOJIB30BaHUS JOCTHXKEHUM XHUMHUHM JJIsI PEIICHHS BOIMPOCOB PAIMOHAIBHOTO
MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS ACUCTBUM, MPUHOCAIIMX BpEI OKPYKAOIIEW NPUPOAHOM Cpeae, YMEHHUs IPOTHO3UPOBATH
HEOIaronpusITHbIE HKOJIOTHYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX ICUCTBUI U MPEJOTBPAIATh UX;

HAJIMYKS Pa3BUTOrO SKOJIOTHYECKOTO MBIIUIEHUS, SKOJIOTHUYECKOW KYJBTYpPbI, OMbITA JAEATEIBHOCTH 3KOJOTHYECKOU
HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA MMHU B MO3HABATEIIBHOM, KOMMYHMKATUBHOM W COLMAJIBHOW IPAKTHKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHBOCTOATH UIEOJIOTHH XeMOGhoOuH;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPAKTUKHU;

MMOHUMAHUSl CHEeUU(PUKUM XUMHUU KaK HayKh, OCO3HaHUS €€ poJii B (POPMHUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO
MBIIUICHUS, CO3/JaHUU IIEJIOCTHOTO TMPEACTABICHUS 00 OKpPYXalollleM MHpPE KakK O €JIMHCTBE MPUPOJLI M YEJIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MPOoOJIeM COXPaHEHUS MMPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTH B O0COOOMW 3HAYUMOCTH XUMHUHU JJII COBPEMEHHOW UMBWIM3AMU: B €€ T'yMaHUCTHYECKOU
HaIpPaBJICHHOCTH W BaXKHOM pOJM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbI, PELIEHUU TJIOOATBHBIX MpobieM
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPTE€TUUECKOM, MUILEBON U IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH
MEUITMHBI, 00ECTICYCHUH YCIIOBUM YCIIEIITHOTO TPY/1a U SKOJOTHIECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJb3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTU HCIIOJIb30BaTh IMOJydyaeMble 3HAHUA ISl aHAIU3a U OOBSICHEHMs SIBJICHUN OKPYKAIOIIEro MUpa U
NPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JieJaTh 000CHOBAHHBIE 3aKIIIOUEHUS HA OCHOBE HAYYHBIX (PAKTOB M U MEIOIIMXCS
JAHHBIX C LIEJIbIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS ISl pelIeHUs MpoOJjeM B PeasibHbIX >KM3HEHHBIX
CUTYaIIUSIX;

MHTEpEeca K MO3HAHUIO U UCCIIEI0BATEILCKON JEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO W CaMOOOPa30BaHUIO0, K aKTUBHOMY ITOJYYEHUIO HOBBIX
3HAHWH 10 XMMHUHU B COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTIMU;

MHTEpEca K 0COOEHHOCTSAM TPY/1a B pa3IMYHBIX chepax npodhecCuOHAIBHON AESTEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIC PEe3yJIbTaThl OCBOCHHS YYEOHOTO mpeaMera «XUMUsS» Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs
BKJTFOYAFOT:

3HaUMMble JUIsI  (POPMUPOBAHUS  MUPOBO33PEHUS  OOYYAIOIMIUXCS  MEXKIUCIUIUIMHAPHBIE  (MEXMIPEIMETHBIC)
oOllleHAayYHbIE TIOHATHS, OTpaXKAIOUIUE IIEJOCTHOCTh HAYyYHOW KapTUHBI MHUpA M CHEHU(PUKY METOJO0B IO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO, JHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMa, HAY4YHBIH (DaKT,
MIPUHITUII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIIeIOBaHNE, HAOI0ICHNE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHe);

YHUBEpCaIbHBIC Yy4eOHBbIC JACHCTBUSA (MMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC), 00CCIICUNBAOIIINC
dhopmupoBaHue PYHKIIMOHATILHOW IPAMOTHOCTH M COIIMATBHON KOMITETCHITMN O0YJarOIINXCS;

CIIOCOOHOCTh 00YYaIOUIUXCSl HKCIIOh30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUSA W
YHUBEpCaIbHbIC YIeOHbIC TCUCTBUS B TIO3HABATEILHON M COITMATIBLHOM MPAKTHKE.

MeranpeaMeTHbIE  pe3yJbTaThl ~ OTPAXKAIOT  OBJIAJICHWE  YHUBEPCATBHBIMU  YYCOHBIMH  ITO3HABATEIHHBIMH,
KOMMYHUKATHUBHBIMH U PETYJISITUBHBIMU JICHCTBUSMU.

OBjajieHUe YHHBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOru4YecKue JaeicTBUsI:

CaMOCTOSATEIILHO (POPMYIIMPOBATh U aKTYaIU3UPOBAThH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeNeNATh IEIN ACATEIBHOCTH, 3aJaBas IapaMeTphl M KPUTCPUH WX JOCTH)KCHHS, COOTHOCHUTBH PE3YJIBTAaThl
JESTETPHOCTU C TTOCTABICHHBIMHU IIEIISIMU;

MCITIOJIH30BaTh TIPU OCBOCHUHU 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHUS! — BBIACIATHh XapaKTepHbIC MPU3HAKU TTOHITHI U
yYCTaHABJIMBATh UX B3aHUMOCBS3b, UCIIOJb30BATh COOTBETCTBYIONIUE TOHITHS I OOBSICHCHHS OTIACIBHBIX ()aKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJIS KJIACCU(DHUKAITUN BEIIECTB U XUMHYECCKUX PEaKIIHIA,

YCTaHABIMBATh IPUYMHHO-CIICACTBEHHBIC CBSI3U MEXKIY N3Yy4aeMbIMH SIBJICHUSIMU;



CTPOUTH JIOTUYECKHE pacCykAeHHs (MHAYKTUBHBIC, IE€IyKTUBHbBIC, IO AHAJIOTUH), BBISABISATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH BBIBOIbI U 3aKIIFOUCHUS;

NPUMEHSTH B TIpollecce MO3HAHUSA, UCIOJIb3yeMble B XMMUU CHUMBOJIMUECKHE (3HAKOBBIE) MOJENU, MPeoOpa3oBbIBAThH
MOJIeTIbHBIC TPEACTABICHUS — XMMHYECKHW 3HAK (CMMBOJI) 3JIEMEHTa, XMMHYecKas (Qopmyia, ypaBHEHHUE XHMHUYECKOM
peaKiuu — MpU PEHICHUH YYEOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3a/]ay, MPUMEHSATh HA3BAHHBIC MO/ICIbHbIC
MPEICTAaBIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 0a3oBbI€e MCCIeI0BATEIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAMH METOJOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU;

(GbopMyIMpOBaTh LETU U 33/1a4d UCCIEI0BAHUS, UCIIOJIb30BATh MOCTABICHHBIE U CAMOCTOSITENIBHO C(HOPMYIUPOBAHHBIE
BOIIPOCHl B KayeCTBE HMHCTPYMEHTa MO3HAHUS W OCHOBBI JJs1 (POPMHPOBAHHSA THIOTE3bl IO IMPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXIACHU;

BJIAJETh  HAaBBIKAMU  CAMOCTOSITENIBHOIO  IUIAHUPOBAHMSI W NPOBEIEHUS  YYCHUYECKHX  OKCIEPHMEHTOB,
COBEpILIEHCTBOBATh YMEHMsS HaOMIOAAaTh 3a XOAOM IIPOLECCa, CaMOCTOSITENIbHO IPOTHO3MPOBAThH €ro pPe3yJbTar,
dbopmynupoBatb 00OOIIEHHS W BBIBOJbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIEAOBAHUS, COCTaBISATh
000CHOBaHHBIN OTYET O MPOJIEIAHHON paboTE;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEA0BATEIbCKOM U MPOEKTHOW MAESTENbHOCTH, MNPOSBIATH CIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a7ad, NMPUMEHEHUIO Pa3Iu4HbIX METOJI0B
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHPOpManMKM (HAyyHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE IMOCOOUs, pecypchl MHTepHeTa), aHANIM3UPOBaTh HH(MOPMAIMIO Pa3IUYHBIX BHUIOB U (HOpM
MPEACTABICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

(GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIe METOJIBI IPU MOUCKE W 0TOOpe MH(pOpMAIMK, HEOOXOIUMOMN ISt
BBITIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJB30BAHUA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUA M PA3IUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (QOopMy TMpeAcTaBieHus WHbopMmanuu (cxembl, rpaduku, IUArpaMMBbI,
TaOJUIIbI, PUCYHKH U JAPYTHUE);

UCIIONIb30BAaTh HAYYHBI SA3BIK B KauyeCTBE CpEACTBA MpuU paboTe C XUMHUYECKON uH(pOpManuend: NpPUMEHSTh
MeXMpeaMeTHbIE (PU3nUecKre 1 MaTeMaTUYeCKre) 3HaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTyphl, HOMEHKIIATYPY;



UCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

OBJiageHne yHUBEePCAIbHBIMUA KOMMYHHMKATHBHBIMH /1€/iCTBUSIMU:

3a/laBaTh BONPOCHI 1O CYIIECTBY OOCYyX JaeMoil TeMbl B XOJE€ AWalora W/WIM JUCKYCCHH, BBICKA3bIBATh WJICH,
dbopMynpoBaTh CBOM MPEIJIOKEHNSI OTHOCUTENHFHO BBITTOJHEHUS MPEJI0KEHHOH 3a/1a4u;

BBICTYIIaTh C NPE3CHTAMEN PE3YJbTATOB ITO3HABATEIBHOM JEATEIBHOCTH, IIOJYYEHHBIX CAMOCTOATENIBHO WIH
COBMECTHO CO CBEPCTHUKAMM MPU BBHIMOJIHEHUU XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILIECTB, peau3alii y4eOHOTO MpoekTa U (HOpPMYyIUPOBaTh BBIBOABI MO pe3yJibTaTaM MPOBEAEHHBIX
HCCJIETOBaHMM IMyTEM COTIIACOBAHUS MO3UIUI B X0/1€ 00CYKIeHUS 1 0OMEHAa MHEHUSIMHU.

OBiajieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSITENIBHO IAHUPOBATh M OCYILIECTBIITh CBOKO ITO3HABATEIBHYIO NESITENBHOCTD, ONPENEIIAs €€ Heln U 3aa4H,
KOHTPOJIUPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh IMpPEAJaraéMblil ajJropuTM AEUCTBUNA NPU BBINOJIHEHUU
y4eOHBIX U UCCIIEOBATEIbCKUX 3a/1a4, BEIOUpaTh Hanbosee 3(pPeKTUBHBIN c1OCO0 UX pElIeHUs ¢ YUETOM MOJYyYEHHUsS] HOBBIX
3HAHUI O BEIECTBAX M XUMHUYECKUX PEAKIIUSIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH IEATEIBHOCTH HA OCHOBE CAMOAaHaIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca « OpraHnyeckas XUuMusD» OTPaXKaroT:

c(hOpMHPOBAHHOCTH MIPEICTABICHUN O XUMUUECKON COCTABJISIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POITU XUMHUH
B TMO3HAHUM SIBJICHUN MPUPOJIbI, B POPMUPOBAHUU MBIIUICHUS W KYJIbTYPBI JINYHOCTH, €€ (YHKIIMOHATIHLHOW TPAMOTHOCTH,
HEOOXOJIMMON JUIsl PeIIeHUs] MPAKTUYECKUX 3aJad W IKOJOTUYECKHM OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U
NIPUPOTHOM CpEJE;

BJIQJICHUE CHCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIONINE MOHATUS (XUMUYECKUM AJIEMEHT,
aToM, SJICKTPOHHAsI 000JI0YKA aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, SJIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKasl CBsI3b, CTPYKTYpHAas
dbopmyna (pa3BépHyTast U COKpaIIEHHAs ), MOJIb, MOJISIPHASE Macca, MOJIAPHBINA 00BEM, YIIIEPOIHBIN CKENeT, PYyHKITMOHAIbHAS
IpyIIa, paavkajl, W30MEPHUS, U30MEPBI, TOMOJOTUYECKUN pANl, TOMOJIOTH, YIJIEBOJAOPOMABI, KUCIOPOJ U a30TCOAEpKAIlHe
COEIMHEHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COCIMHEHMUS); TEOPUU U 3aKOHBI (Teopus
CTpOEHMSI Oprannueckux BemlectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChI BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUIA
SA3bIK XMMHWW;, MUPOBO33PECHUECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX



ABJICHUM, (DAKTOJOTMYECKHUE CBEIACHUS O CBOMCTBaX, COCTaBe, MOJYYEHUUM U O€30MacHOM HCIOJIb30BAaHUU BaKHEUIINX
OpraHNYeCKUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEIHLHOCTU YEJIOBEKA;

c(OPMHUPOBAHHOCT, YMEHUW BBISIBISATH XapaKTEpHbIE TMPU3HAKK TOHATUN, YCTAaHABIUMBAaThb WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHUS ITPU OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPALLICHUI OPraHUYECKUX COETMHEHMI;

c(hOpPMHPOBAHHOCTh YMEHUH UCITOJIH30BATH XUMUYECKYIO CUMBOJIUKY ISl COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpal€HHON) POpMYIT OPraHMYECKUX BEIIECTB U YPAaBHEHUN XMMUUYECKHUX PEAKIIMi, M3roTaBlIMBaTh MOIEIHU
MOJIEKYJT OpraHUYECKUX BEIIECTB JJIs1 MIUTFOCTPAIIMHA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUN yCTAHABIMBATH MPUHAICKHOCTh M3YUYCHHBIX OPTaHUYECKHUX BEIIECTB IO WX COCTAaBy M
CTPOEHHUIO K ONpeNeIEHHOMY KIacCy/Tpynie COeAUHEHUN (YriaeBOAOPOJIbl, KUCIOPOA M a30TCOAEPKAIIUE COEAMHEHMS,
BBICOKOMOJICKYJISIPHBIC COCIMHCHMS), JaBaTh MM Ha3BaHWs 10 cucTemaTudeckor Homenkmatrype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTHAEJIbHBIX OPraHUYECKHX BEIIECTB (ITUJIEH, MPOMUJIEH, ALETHIEH, STUJIEHIJIHUKOIb,
runepuH, ¢eHon, GopManbaerul, aneTanbJeruj, MypaBbUHAs KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapHHOBAas KUCJIOTA, TIII0K03a, (PPYKTO3a, KpaxMall, LEJUTI0JI03a, TJIMLKH);

c(hOpPMUPOBAHHOCTh YMEHUSI OMNPENEsATh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX COCAMHEHUSX (OJUHApHBIC U
KpaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHHS TPUMEHSTH TOJIOKEHHSI TEOPUU CTPOEHUsI opraHudeckux BemiecTB A. M. bytnepoa st
00BSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKHME U XUMHYECKHUE CBOWCTBA THUIMUYHBIX
MpeICTaBUTENCH Pa3IMYHBIX KJIACCOB OPTaHMUYECKUX BEIIECTB (METaH, dTaH, STWUJICH, MPONWIEH, aleTwieH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6eH307, METaHOJ, STAHOJI, ATHJICHIJINKOJIb, TJIUIEPUH, (PEHOI, alleTalbJAeTu/l, MypaBbUHAsl U YKCyCHas
KHUCJIOTHI, TJIFOKO3a, KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUHN C UCIIOIB30BAHUEM CTPYKTYPHBIX (hopMyT;

c(hOpMHPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOUYHUKH YTIEBOJAOPOIHOTO ChIpbs (HE(Th, MPUPOIHBIN Ta3, yroib),
CIOCOOBI UX NEPEPAOOTKHU U MPAKTUUECKOE MPUMEHEHUE MPOYKTOB MEPEPadOTKY;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOIUTH BBIYMCICHHUS TI0O XHMUYECKHM YPaBHEHUSM (Macchl, 00bEéMa, KOJIUYECTBA
MCXOJTHOTO BEIECTBA WU MPOAYKTa PEaKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 MCXOHBIX BEIIECTB WIIH
MPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHWUA 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS, UCTOJIb3YEMBIX B
XUMUU TIPU HW3YYCHWH BENIECTB M XMMHUYECKUX SBICHUUN (HAOMIOIECHUWE, W3MEPEHHE, JKCIEPUMEHT, MOCIUPOBAHUE),



UCIIOJIb30BaTh CUCTEMHbBIE XUMHUECKNE 3HAHUSA JJIS1 IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHHEM;

c(OPMHPOBAHHOCTh YMEHHMM COONIOAATh TMpaBWiia TOJIb30BAaHUS XUMUYECKOM Tocylqol u 1abopaTOpHBIM
o0Opy/IoBaHMEM, a TakKe IMpaBuiia OOpalleHUs] C BEHIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMU TO BBIIIOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OITBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHI TMJIAHUPOBATh U BBHIMOJHATH XUMHUYECKUN HKCIIEPUMEHT (TIPEBpAILEHUS OPraHyYeCKUX
BEILIECTB IIPU HArpEeBaHUU, MOJYUYCHUE ITUICHA U U3YUYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMM OPraHUYECKUX BELIECTB,
JeHaTypaIys OSIKOB IIPH HarpeBaHWH, IIBETHBIC PEaKINK OCITKOB) B COOTBETCTBUU C MPABIIAMHA TEXHUKHA 0€301TaCHOCTH TPU
oOpallleHUH C BEHIECTBAMHU U J1a0OpaTOPHBIM 000pYyIOBaHUEM, MPEACTABIATH PE3yJIbTaThl XUMHYECKOIO SKCIIEPUMEHTA B
(dhopme 3anucu ypaBHEHUM COOTBETCTBYIOIIUX PeaKUi U (GOpMYTUPOBATH BHIBOIBI HA OCHOBE ATUX PE3YJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUM KPUTUYECKH aHAJU3UPOBATh XUMHUUYECKYIO HH(OpMAIMIO, MOJIy4aeMyl W3 Pa3HbIX
HMCTOYHUKOB (CpeICTBa MaccoBoM nHpopManuu, UHTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUHN COOJIIOAATH MPABHIIA 3KOJOTHMYECKH I€J€CO00pPa3HOro MOBEACHHSI B OBITY U TPYAOBOM
NEATEIBHOCTH B IENSAX COXPAHEHUSI CBOErO 3J0pPOBbS M OKPYXKAOUIEW NPUPOAHOM Cpelbl, OCO3HAaBaTh OIMACHOCTH
BO3JECHUCTBUS HA KUBBIE OPTaHU3MBbI ONPEICIIEHHBIX OPTaHUYECKUX BELIECTB, TOHUMAas cMbIca nokaszareis [IIK, noscusTe Ha
puUMepax CrocoObl YMEHBIIIEHUS U TIPEIOTBPAIICHHUS MX BPEHOTO BO3/CHCTBUS Ha OPTaHU3M YEJIOBEKa;

JUIsE OOy4YaroIIMXCAd C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 3J0POBBSI: YMEHHE MPUMEHATH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUTSL CJIETIBIX M CHA0O0BHUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh PEIbePHO-TOUEUHYIO cucTeMy oOo3HaueHui JI.
bpaiins s 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHuuecKasi XUMUs OTpaxaroT:

c(hOpPMHUPOBAHHOCTh MPEICTABICHUN: O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYyYHOW KApTUHBI MHpA, POJIH
XUMUU B TO3HAHUU SIBJICHUN NpUpOnbl, B (OPMUPOBAHUM MBIIUICHUS M KYJbTYpbl JUYHOCTH, €€ (¢ YHKUHOHATBHOU
IrPaMOTHOCTH, HEOOXOJMMOM NJIsi pelieHHs] MPaKTUYECKUX 337a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloINe MOHATUS (XUMUUYECKUN DJIEMEHT,
aToM, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWTAIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJISIPHBIH OOBEM, BaJCHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl CBsI3b (KOBAJIECHTHAs, HOHHAs, METajlInyecKasi, BOJOPOIHAs),



KpUCTAJNIMYECKAsT PEIIETKA, TUIIBl XUMHYECKHUX PEaKUUW, PacTBOP, AJIEKTPOJMUTHL, HEANEKTPOJIUTHI, SIEKTPOJIUTUUYECKAS
JUCCOLIMAIINS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIMi, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust BNEKTPOIUTUYECKON AUCcoLMaluu, nepuoandeckuii 3akon . M. MenjeneeBa, 3aKk0H COXpaHEHHU I MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBpAICHUS SHEPTUU MPU XUMUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAINIME B OCHOBE IMOHMMAHHWS NPUYMHHOCTH M CHUCTEMHOCTH XHMUYECKUX SIBJICHUU,
(haKTOJIOTMYECKHUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€30MMaCHOM HCIIOIb30BAHUN BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JIEATETbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCT, YMEHUW BBISIBJIATh XapaKTEPHBIC TMPU3HAKKA TOHATHN, YCTAaHABIWBATh WX B3aWMOCBS3b,
HCMOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU ONMMUCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALCHUM;

c(hOpMHUPOBAHHOCTh YMEHUMN UCIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB U YPaBHEHUI
XUMHUYECKUX peakiuii, cuctematndeckyro HomeHkiaaTypy (IUPAC) u TpuBuanbHble Ha3BaHMs OTIEIBHBIX HEOPTaHUUYECKHUX
BeIeCTB (yrapHbIii ra3, yriaeKUCIbli ra3, aMMHaK, raiméHas U3BeCTh, HeTaléHas U3BECTh, MUThEBAs CO/Ia, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHI ONpPEEATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX
Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU CBsA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAs, BOJOPOIHAS) B COCAUHEHUSX, THUII
KPUCTAUTMYECKON PEHIETKH KOHKPETHOTO BEIECTBA (aTOMHAsI, MOJIEKYJISIpHAsl, MOHHAsI, METaJUIMYECKas ), XapaKTep Cpelbl B
BOJIHBIX PAaCTBOpax HEOPraHUYECKUX COCAUHECHUN;

c(hOpPMHPOBAHHOCTh YMEHHMM YCTAaHABIMBATH MPUHAIJICKHOCTh HEOPraHMYECKHMX BEIIECTB 10 HMX COCTaBy K
OTIpeIeIEHHOMY KJIacCy/Tpymnime CoeMHEHUM (IIPOCThIe BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUSI, KUCIIOTHI,
am(poTepHbIEC TUAPOKCUIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHUM pacKphIBaTh CMBICH Iepuoaudeckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOIIYI0, O0BICHUTEIHHYIO M MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh AIEKTPOHHOE CTPOSHUE aTOMOB XMMHUYECKUX dJIEMEHTOB 1—4 mepuoaos
[Teproaudueckoii cucTeMbl XumMudeckux sieMeHToB J[. M. MenpgeneeBa, HMCIONB3ys MOHATHS «S-, P-, 0-3J€KTpOHHBIC
opOuTaNM», «IHEPreTUYECKUe YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMUYECKHX 3JIEMEHTOB U HX
COEAMHEHNH T10 Ilepuoaam u rpynmnam [leprnonndeckon cucremsl xuMmuueckux 3semeHToB . 1. Menaeneesa;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh (OMUCHIBATH) OOIIUE XMMUYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T€HETUYECKOW CBSI3M MEXKIY HEOPTraHMYECKUMHU BEUIECTBAMH C
NOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;



c()OPMUPOBAHHOCTh YMEHUS KJIACCU(ULUPOBATh XUMUYECKHE PEAKIMU 110 Pa3IMYHbIM IpHU3HAKAM (YUCIY U COCTaBy
pearupyomux BEIIECTB, TEIUIOBOMY 3(QeKTy peakuuu, W3MEHEHHUIO CTEIEHEH OKHUCIIEHUS 3JEMEHTOB, OOpaTUMOCTH
peaxiuy, y4acTUIO KaTajau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPAaBHEHUS PEaKUMN Pa3lIMYHBIX TUIIOB, MOJHBIE U COKPAIIEHHbIE YPaBHEHUS
peakLnii HOHHOTO OOMEHA, YUUTHIBAsA YCIOBHUS, IPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;

C(OPMUPOBAHHOCTb YMEHHH MPOBOAUTH pEaKUUH, MOATBEPKIAIONINE KAueCTBEHHBIM COCTaB  pa3jIMYHBIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMHM paCKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHUSI 2JIEKTPOHHOIO OalaHCa ATUX PEaKINM;

c(OPMUPOBAHHOCTb YMEHUU OOBSCHITH 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKOH peakluu OT pPa3IM4YHbIX (HaKTOPOB;
XapakTep CMELEHUSI XUMUYECKOTO PAaBHOBECHSI B 3aBUCMMOCTH OT BHEIIHETo Bo3jeicTBuUs (npuHiun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IIPOLECCHI, JIEKAIIME B OCHOBE MPOMBIILIEHHOTO
MOJIyYeHHUs] CEPHOM KHMCIIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTaBICHUI 00 OOLIMX HAYYHBIX NPHUHIMIAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAMTH BBIUMCICHHSI C HCIOIb30BAHHEM IOHSTHUS «MaccoBas JOJs BELIECTBA B
pacTtBope», 0OOBEMHBIX OTHOLIEHHUM ra30B MpU XMMHUUYECKUX PEaKLUsAX, MacChl BEIIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM 00BbEMY OJHOIO M3 yYacTBYIOLIMX B PEaKLUHU BEIECTB, TEIJIOBOrO dPQPEeKTa peakuyu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh yYMEHMM CcOOJIOAATh MpaBWia TOJb30BAHUS XUMHUYECKOW TOCyAOM U J1a00paTOPHBIM
o0opynoBaHUEM, a TaKXke NpaBujia OOpallleHHss C BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKUHUSMHU IO BBIMIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHU IJIAHUPOBATH U BBIIIOJIHATH XUMUUECKUN SKCIIEPUMEHT (pa3yiokeHHE EPOKCHIA BOJIOPOIA
B [IPUCYTCTBUU KaTaJau3aTopa, ONPENEICHUE CPEAbl PACTBOPOB BEILIECTB € MOMOLIbI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSIHUE
pa3INyYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKON peakiuy, peakiii HOHHOTO 0OMEHa, KaueCTBEHHBIE peaKlUU Ha CybdaT-,
KapOOHaT- W XJOPUA-AHHOHBI, HA KAaTUOH AMMOHMS, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a1ad N0 TeMaMm «Meramib» H
«HemeTannel») B COOTBETCTBUU C MpaBUJIAMU TEXHUKUA O€30MACHOCTH MpHU OOpAIlEHHWU C BEIIEeCTBAMHU M JIA0OPATOPHBIM
000py1I0BaHUEM, MPEJICTABIATh PE3YJIbTAThl XUMUYECKOTO IKCIEPUMEHTA B ()OpME 3aIUCH YPAaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;



c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAJIU3UPOBATH XMMHUYECKYI0 HH(POpPMALIUIO, MOIYYaeMYyI0 M3 pPa3HBIX
MCTOYHHUKOB (CpeACTBa MAaCCOBOM KOMMYHUKAIUH, IHTEpHET U ApyTHX);

c(hOpPMHPOBAHHOCTh, YMEHUN COOJIIOATHh MpPaBHJIa SKOJOTHUYECKH II€J€CO00pa3HOro MOBEACHUS] B OBITY U TPYAOBOMN
NEATEIbHOCTU B LENSAX COXPAHEHUSI CBOETO 3J0POBbS M OKPYXKAIOWIEW NPUPOTHOM Cpeabl, OCO3HABAaTh OIMACHOCTH
BO3JICICTBUSI HA KUBbIC OPraHU3MBbI OMpPEACIEHHBIX BEIIECTB, MOHUMAasl cMbIcia nokazarens 11K, moscHaTh Ha mpuMepax
CIOCOOBI YMEHBIIEHUS U TTPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKa,

Uisi OOy4YaroIIMXCAd C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbsSl: yMEHHE NPUMEHSITh 3HAHUS 00 OCHOBHBIX
JTOCTYTHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL CTIETIBIX U CIA0OBUAIIMUX OOYUYaKONIUMXCSl: YMEHHE HCIOJIh30BaTh pelbePHO-TOUEUHYIO cucTeMy oOo3HaueHui JI.
Bpaitns nns 3anucu xuMuueckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB M TeM (uudgposbie)
Ne n/m Kontpoabnsie  IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTuueckue OCHOBBI OPraHUYECKOH XUMUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Htoro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHBIE YTIEBOIOPOIBI — aTKAHbI 2
59 HenpenenbHbIe YIIIeBOAOPOIBI: ATKEHBI, 5 1
' QJIKaIUEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupoaHbIC HCTOYHHUKH YTICBOIOPOIOB U 3 1
' ux repepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeJuHeHust
3.1 Craptel. Denou 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' CioxHbIe d(DUPBI
3.3 YrineBoasl 3 1
Hroro no pazneny 13
Pasznea 4. A3oTconepxaiye opraHudecKkue coe{uHeHust
4.1 AmuHBL. AMUHOKHCIIOTHI. benku 3




Uroro no pazgeny

Pa3pnen S. BeicokoMoJIeKy I pHbIE COeAUHEHHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneepa
12 CrpoeHnue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKUE PEAKIIUN 6 1 1
Hroro o pasneny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hewmeramibl 9 1
53 CBs13b HEOPTaHUYECKUX M OPTAHHMYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




MHWHHUCTEPCTBO MPOCBEIEHUA POCCUMCKOM ®EJEPAIIMN
MunucTepcTBO 00pa3oBaHus 1 Hayku TamM00BcKoii 00J1acTH
Anvunucrpanus KupcanoBckoro MyHMIMnaJbHOT0 OKpyra

MEKOY «COLI Ne7» n. I[ToaeBoii

Paccmotpeno Ha 3acenanumn YTBepxkaaro:

METOIMYECKOr0 COBETA U JIupeKTop MIKOIbI
PEKOMEHIOBAHO K YTBEPKICHUIO T. E. HoBukoBa
[Tpotoxon Ne 1 ot 30.08.2024 r. [Tpukaz Ne 66 ot 30.08.2024 r.
I[IMO ®enopona JI. H.

IHOYPOYHOE IIVTAHUPOBAHUE

(ID 2843666)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

115t ooyyaromuxest 10 kiacca

KojauyecTBO 4acoB Ha roja:
Bcero — 34 u.

B Hexelro — 1 4.
KonTponbsHbIx pador - 2
[IpakTuueckux - 2



HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne Tema ypoka Konrpoas IIpakrnuec Jlara DJIeKTPOHHbIE IU(POBBIE
n/n Beero HbIC KHne U3YYeHUs oOpa3oBaTeJibHbIE Pecypchl
padoThI padoThI
[IpenmeTt oprannyeckoil XuMuu, e€ http ://TIIES'SChOOI_
1 BOSHUKHOBEHHE, pasBHTHE 1 ’ 1 03.09 collection.edu.ru/dIrstore/ceac7808-
SHAMCHIE ’ 399a—9ac6-db5_6-
7ed204f861fa/index.htm
Teopus cTpoeHUs OpraHUYECKUX http://f_l les.school-
5 coemnmenmii A. M. Bytieposa, ¢ 1 10.09 collection.edu.ru/dlrstore/5e8f612a-
OCHOBHBIC ITOJIOKCHU A ’ b762-9f6b'd963'
c5dcld3e64c5/index.htm
e s
3 HoMeHKaTypa (cricTemaTHecKas) 1 17.09 collection.edu.ru/dlrstore/80de813e-
¥ TPUBHAJILHBIE HA3BAHHs 863b-3a19-5a84-
5f9e3701406a/index.htm
OpraHn4CCKUX BCIICCTB
AJIKaHBI: COCTaB U CTPOEHUE http://f.l les.school-

4 FOMOIOrHeCKHi pa ’ 1 24.09 coIIectlon.edu.ru/dlrstore/f_alf8300-9d8f-
0b17-d3el-fa4a4193333¢e/index.htm
http://files.school-

5 MeraH u 3TaH — MpoCTenIIne 1 01.10 collection.edu.ru/dlrstore/73ccda2d-

MPEACTaBUTENH AJIKAHOB ' 12a7-ccd3-233c-
1ec5450c05f0/index.htm
http://files.school-

6 AJIKEHBI: COCTaB M CTPOCHHUE, 1 08.10 collection.edu.ru/dlrstore/76f609e3-

CBOICTBa ' 5dab-7559-4264-
68d3548bb069/index.htm
T — http://f_iles.school-
. collection.edu.ru/dIrstore/ceac7808-
7 MPOCTEHINNE MPECTABUTETH 1 15.10

AJIKCHOB

399a-9ac6-db56-

7ed204f861fa/index.htm



http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
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MUWHUCTEPCTBO MPOCBEINIEHUSI POCCUMCKOM ®EJEPAIIUN
MunucTepcTBo oOpa3oBanusi 1 Hayku TamM00BcKoii o01acTn
Apmunuctpanusa KupcanoBckoro MyHHIIMNaJabHOI0 OKpyra

MEKOY «COLI Ne7» n. [Toaesoii

Paccmotpeno Ha 3acenanuun YTBepxkaaro:

METOIMYECKOr0 COBETA U JIupeKTop MIKOIbI
PEKOMEHIOBAHO K YTBEPKICHUIO T. E. HoBukoBa
[Tpotoxon Ne 1 ot 30.08.2024 r. [Tpukaz Ne 66 ot 30.08.2024 r.
I[IMO ®enopona JI. H.

IHOYPOYHOE IIVTAHUPOBAHUE

(ID 2843666)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

115 oOyyaromuxest 11 kiacca

KoauyecTBO 4acoB Ha roia:
Bcero — 34 u.

B Hexelro — 1 4.
KonTponbHbIx pador - 2
[IpakTnueckux - 3



ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosaunyecTBo 4yacoB
Ne Tema ypoxa Kontpoas IIpakTuuec Jara DJIeKTPOHHBbIE HH(PPOBbIE
n/n Bcero HbIE KHe U3y4YeHHUst o0pa3oBaTeIbHbIE pecypChl
padoThI padoThI
http://files.school-
1 XHUMHUUYECKUiT JIEMEHT. ATOM. 1 03.09 collection.edu.ru/dlIrstore/ceac7808-
DJeKTpOHHAs KOH(DUTYpAIUs aTOMOB ' 399a-9ac6-dh56-
7ed204f861fa/index.htm
A — hitp:/filesschool-
2 snemenTtoB JI. 1. Menpaeneena, ux cBsI3b 1 10.09 collection.edu.ru/dlrstore/5e8612a-
C COBPEMEHHOI Teopueit CTpoéHna b762-916b-Ge63-
cbdcld3e64c5/index.htm
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XAMHUYECKNX DJIEMEHTOB U UX http://files.school-
3 COEIMHEHUH 10 TPYMNIaM U MEPUOIaM. 1 17.09 collection.edu.ru/dlrstore/80de813e-
3Ha4YeHNEe TIEPUOTMIECKOTO 3aKOHA H ' a63b-3a19-5a8a-
CHUCTEMBI XUMHYECKUX 3eMeHToB JI. 1. 5f9e3701406a/index.htm
MeHeneeBa B pa3BUTHU HAYKH
CTpoerfe BeH_I.eCTBa. Xumuueckas htto://files.school-
4 g‘g’m” ©C BIJIRI, MCXaHU3MEI 1 24.09 collection.edu.ru/dIrstore/falf830c-9d8f-
PasOBaHIL KOBATICHTHON CRASH. Ob17-d3el-fa4a4193333e/index.htm
Bonopoanas cBsi3b
BanenTHOCTS. http://files.school-
DnexkTpooTpunaTeabHOCTh. CTeneHb collection.edu.ru/dlrstore/73ccda2d-
5 1 01.10
OKHcIeHus. BelecTBa MONIEKYJISIpHOTO U 12a7-ccd3-233c-
HEMOJIEKYJISIPHOT'O CTPOCHUS 1ec5450c05f0/index.htm
[ToHsTHE O TUCTIEPCHBIX CUCTEMaX http://f] les.school-
‘ collection.edu.ru/dlIrstore/76f609e3-
6  VcTuHHBIC M KOJIJIOMIHBIE PaCTBOPHI. 1 08.10

MaccoBast 107151 BEeIIeCTBa B pacTBOpe

5da6-7559-4264-
68d3548bb069/index.htm
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAUHEHUM.

http://files.school-

collection.edu.ru/dlrstore/ceac7808-

! ['eHeTH4ecKas CBs3b HEOPraHUYECKUX 15.10 399a-9ac6-db56-
BEIIIECTB, Pa3IMYHBIX KJIACCOB 7ed204f861fa/index.htm
Kraccudukaius XUMAYeCKUX peaKIiii B
HEOPraHUYeCKOW ¥ OPraHNYeCKON http://files.school-
g  XuMHH. 3aKOH COXPaHEHHUS MaCChl 2910 collection.edu.ru/dlIrstore/5e8f612a-
BEILIECTB; 3aKOH COXPAHCHHS U ' b762-9f6b-de63-
[IPEBPAILCHHUS SHEPTHH [IPU XUMUYECKHX c5dcld3e64c5/index.htm
PEaKIHsIX
9 Ckopoctb peakiuu. OOpaTumbie 05.11 http://files.school-
peakiyn. XHMHYECKOE PAaBHOBECHE ' collection.edu.ru/dIrstore/80de813e
[MpakTrueckas padora Ne 1. «BnusHue http://files.school-
10  pa3nuuHBIX (PaKTOPOB HA CKOPOCTH 12.11 collection.edu.ru/dlrstore/falf830c-9d8f-
XUMHUYECKON PeaKIlum» 0b17-d3el-fa4a4193333e/index.htm
KTPOJINTHYECKAS T Harus. .
?IJ(I)TMTFI)/IZHO BOHZ;OZHI([)MCE(())Iias:TeHe hitp ://f.l les.school-
collection.edu.ru/dlrstore/73ccda2d-
11  (pH) pactBopa. Peakiuu noHHOTO 19.11
obmena. ['MAPONIN3 OPraHMYECKUX U 12a7_CCd3_233.C -
' 1ec5450c05f0/index.htm
HEOPraHMYECKUX BEIICCTB
OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC http://f.l les.school-
12 peaximm. TlonsTHE 06 SeKTpOMI3E 26.11 collection.edu.ru/dlrstore/76f609e3-
' . ' 5da6-7559-4264-
PacIlIaBos 1 pacTBOPOB coJeH 680d3548bb069/index.htm
http:/files.school-
13 KontposbHas paboTa mo pasaeny 03.12 collection.edu.ru/dlrstore/76f609e3-
«TeopeTndeckre OCHOBBI XUMHUI) ' 50a6-7559-4264-
68d3548bb069/index.htm
g:;zgﬁzléiiggz?ﬁfgg: )]:I/IMI/I‘-ICCKI/IX http.//files.school-
collection.edu.ru/dlrstore/ceac7808-
14  smementoB JI. 1. MenneneeBa u 10.12
399a-9ac6-dh56-
0COOCHHOCTH CTPOCHHST aTOMOB. OOGiue 2ed204861fa/index.htm
(bu3HIecKre CBOWCTBAa METAIIOB
CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUI http://f.”es'SChOOI_
15 ) 17.12 collection.edu.ru/dIrstore/5e8f612a-

Al HANPsHKEHUA METaJIIOB

b762-9f6b-de63
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XUMHNYECKUE CBOMCTBA BAKHENUIIINX

http://files.school-

collection.edu.ru/dlrstore/80de813e-

16  MetamnoB (HaTpHUi, Kaaui, KaJIbIUH 24.12
MarsHui aJEIOMfIHI/I}/'I) u I/IX,COGI[I/IL:{GH’I/Iﬁ a63b_3a19_5a8§_
’ 5f9e3701406a/index.htm
XUMHUYECKUE CBOKWCTBA XpOMa, MEIH H http://f.l les.school-

17 R ’ 14.01 collection.edu.ru/dlrstore/fal1f830c-9d8f-
Ob17-d3el-fada4193333e/index.htm
http://files.school-

18 XHWMHYECKHE CBOMCTBA IMHKA, JKeJie3a U 2101 collection.edu.ru/dIrstore/73ccda2d-

HUX COCAUHEHUN ' 12a7-ccd3-233c-
1ec5450c05f0/index.htm
http://files.school-

IIpaktnueckas padora Ne 2. "Pemnrenue .

19 BKIz:HepI/IMeHTaHIiHI)IX gi\;aq 1o Tene 28.01 collection.edu.ru/dlrstore/76f609e3-

«MeTtamsn" 5da6_7559_4264_
68d3548bb069/index.htm

HeMmeraiiel, uX MOJ0KEHNE B http://files.school-

20 [eproanveckoil cucTeMe XMMUYECKHX 01.02 collection.edu.ru/dlrstore/76f609e3-

snementoB /. 1I. Menzeneesa u ' 5da6-7559-4264-

0COOEHHOCTH CTPOCHHSI aTOMOB 68d3548bb069/index.htm

dusnuecKkue CBOMCTBAa HEMETAILIOB http://f_l les.school-
' collection.edu.ru/dlIrstore/ceac7808-

21 | AnmoTporusi HEeMETaJlIoB (Ha mpuMepe 11.02

KHCJI0poAa, cepbl, pocdopa u yriepozaa) 399a—9ac6-db5_6-

’ ’ 7ed204f861fa/index.htm
http://files.school-

99 XUMHYECKHE CBOCTBA raJIOTEHOB, CEPhI 18.02 collection.edu.ru/dlIrstore/5e8f612a-

U UX COEOUHEHUN ' b762-9f6b-de63-
c5dc1d3e64c5/index.htm
http://files.school-

93 XUMHYecKue CBOWCTBA a30Ta, hocodpa 25 02 collection.edu.ru/dlrstore/80de813e-

U UX COEIUHEHUN ' a63b-3a19-5a8a-
5f9e3701406a/index.htm

24 XUMHYECKHEe CBOWCTBA yIiIepoa, 04.03 http://files.school-

KPEMHHUS U UX COCTUHEHUI ' collection.edu.ru/dlrstore/falf830c

I . http://files.school-

25 DHMCHCHHE BOKHCHITIX HEMCTATIIOB 1 11.03 collection.edu.ru/dlrstore/73ccda2d-

HUX COeIUHEHUN

12a7-ccd3-233c
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O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI
o teme «Hemeramsy. BeruuciieHus no

http://files.school-

collection.edu.ru/dlrstore/76f609e3-

26 YpaBHEHHSIM XUMHYECKUX PEAKLU 1 1 18.03 5da6-7559-4264-
TEPMOXUMHUYECKUE PACUETHI 68d3548bb069/index.htm
[TpakTrueckas padota Ne 3. «Pemenue http.//f_l les.school-

27 SKCHEpUMEHTATbHbIX 33124 10 TeMe 1 01.04 collection.edu.ru/dlrstore/ceac7808-
"HemeTamanl"» 399a-9aC6_db5.6_

7ed204f861fa/index.htm
http://files.school-

28 KontposbHast paboTa mo TeMam 1 08.04 collection.edu.ru/dlrstore/ceac7808-
«Metamiei» u «Hemeramas ' 399a-9ac6-dh56-

7ed204f861fa/index.htm
Heopranwueckue u opraHndecKkue http://f_l les.school-

29 xucnore. Heoprammaeckye i 1 15.04 collection.edu.ru/dlIrstore/5e8f612a-

OpPTraHMYECKHE OCHOBAHHUS b762-916b-0e63-
c5dc1d3e64c5/index.htm

AmboTepHbIE HEOPraHUYECKUE http://files.school-

OpPraHUYECKUE COCTMHEHHUSI. collection.edu.ru/dlrstore/80de813e-

30 1 22.04
I'enernueckas CBSA3b HEOPraHMYECKUX U a63b-3a19-5a8a-

OpPraHUYECKUX BEIICCTB 5f9e3701406a/index.htm
Ponb xumun Bvo6ecnequ1/1p1 § http://files.school-
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34 Xuwmui 1 370pOBbC HesOBCKA 1 20.05 collection.edu.ru/dlIrstore/ceac7808-

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymo WU.I'., Cnagkos C.A. Axioneproe o0miectBo «M3marenserBo «IIpocBerienne
* Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. AxumnonepHoe o6mectBo «M3marensctBo «lIpocBemenuey
» Xumus, 10 knace/ Pynzurtuc I'.E., ®enpaman @.I'. Akuponeproe obmectBo «M3narenbetBo «lIpocsermenue
* Xumus, 11 knace/ Pynsuruc I'.E., ®enpaman @.I". AkunonepHoe o6mectBo «3narensctBo «IIpocBenienne

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus Metoanueckoe nocodue — 6a30Bblil ypoBenb» - M.: Jlpoda 2022 rox.

. O.C.I'abpuensa, U.I'.Octpoymos, «O0mas XuMus B TeCTax, 3agadax, ynpaxaenusx. 11 kmace» — M.: Ilpoda, 2023 ro.

. O.C.T'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposbHbIE M TPpOBEpOUHbIE paboThl K yueOHUKY». — M.: JIpoda, 2021 .
. O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.Beenenckast «Xumus 11 xnacc: HactonpHas kaura juis yuurens». Yacts 1 — M.: [Ipoda, 2019 roxa.

. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.Benenckast «Xumus 11 knacc: HacronpHast kaura quisg yuutensi». Yacts 2 — M.: Ipoda, 2022 roa.

. O.C.T'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3amgaun 1o XMMHUHU U CIOCOOBI UX pemeHus» - M.: «JIpoda», 2021rox.

. B.I'. JlenuncoBa «Xumus 11 knace noypounsle miansl o yueOHuky O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpan» Yuurens 2018roa.

. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kimacey, - M.: Dk3amen, 2019r.

. O.C.T'abpuensn, U.I.octpoymoB «XuMudeckuii skciepuMenT B mmkose 11 kiaacey; - M.: Ipoda. — 2019 rox.

OO0 I N b~ WN P

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u caiit st yuurens «5 uay Ha ypoK XUMHN

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOIEKIHsT « XUMUD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE KCcTIepuMeHThI: Xumust. Komnekmus Poccuiickoro
0011e00pa30BaTeILHOTO MOpTaIa

http://experiment.edu.ru AJIXMMUK: caiit JI.}O. AnukGepoBoii

http://wwwalhimik.ru Beepoccuiickast oTUMITHaIa MIKOJLHHUKOB [0 XUMHHU

http://chem.rusolymp.ru Opranuueckast XUMUS: JIEKTPOHHBIA YIeOHUK JJIsI CPEAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIN Y4eOHUK

http://wwwhemi.nsu.ru OTKpeITHIH KOJIEIK: XUMUS

http://www.chemistry.ru JlucraniinonHas OJMMITHAIA TI0 XUMHUH: TEJIEKOMMYHUKAIMOHHBINA 00pa30BaTeIbHBIN MPOEK
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