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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma no XMMUM Ha YpOBHE CpPEeIHEro 0011ero oopa3zoBaHus pazpaboTaHa Ha
ocHoBe ®denepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «0O6 oOpa3zoBaHuud B
Poccuiickoit denepanun», TpeOOBaHMI K pe3yiabTaTaM OCBOCHUA denepanbHOi
oOpa3oBarenpHON TporpaMmbl  cpeaHero obmero oopazoBanus (POIT  COO),
MpeACTaBICHHBIX B DenepaabHOM Tocy1apcTBeHHOM oOpasoBarensHoM cTanaapte COO,
¢ yuétom KoHnenmun npemnoiaBanus yueOHOTo npeaMeTa « XuMUs» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit ®denepannu, peanu3ylolMX OCHOBHBIE OOpa3oBaTEIbHBIE
IpOrpaMMbl, U OCHOBHBIX MOJIOkKEHUN «CTpaTeruu pa3BuTusl BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuoj a0 2025 rona» (Pacnopsixenue IlpaButenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3pabOTKe MpOrpaMMmbl IO XUMHUH, K ONpPEIEIECHUI0 00LIei
CTpaTteruu OOy4YeHHMs, BOCIIUTAHUA U PA3BUTUS OOYYAIOIIUXCS CPECTBAMH Y4€OHOTO
npeamera «Xumus» ang 10-11  kimaccoB Ha 0a30BOM  YpOBHE COCTaBHIIU
koHuenrtyanbHsle monoxkeHuss PI'OC COO o B3aUMOOOYCIOBIEHHOCTH LENEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHMII K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IMOJIy4aeMO€ BBITYCKHMKaMHU 0OLIe00pa3oBaTeIbHOM
OpraHu3alluu, SIBJISETCS HEOTHEMJIEMOW YacThi0 UX 0O0pa3oBaHHOCTH. OHO CIYXKUT
3aBEpPIIAIOIIMM JTAllOM peaiM3allid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEHN, MPUCYIIUX LEJOCTHON CUCTEME XMMHYECKOro 00pa3oBaHus. JTU
IIEHHOCTH KacaloTCs MO3HAHMs 3aKOHOB MPHUPOJIBI, (POPMUPOBAHUS MHPOBO33PECHHS U
oOIel KyJIbTypbl 4YeJIOBEKa, a TaKXKe JKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3J0pOBbIO M MPUPOIHOM cpene. Peanmusyercs xumuyeckoe oOpa3oBaHHE
oOyyaromuxcsi Ha YpOBHE CcpeaHero oOImero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO
npeaMeTa « XUuMHUs», COJIEpKaHUE U IOCTPOCHUE KOTOPOTO OMPEAEIICHBI B TPOrpamMme 1o
XUMUHU C YYETOM CHEeNU(PUKA HAYKH XHUMHUH, €€ 3HAUCHUS B MO3HAHWUU MPUPOJBI U B
MaTepUaIbHOW KU3HMU OOIIECTBA, a TaKXKe C y4E€TOM OONMX IeJIe W TPUHIIMIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHEr0 00IIero oopa3oBaHus B
Poccuitckon denepanum.

XvMHSI Kak DdJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HWIrpaeT ocoOylo poJjib B
COBPEMEHHOM LMBUJIM3ALMK, B CO3JaHUM HOBOM 0a3bl MaTepuaibHOW KylbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHUE PAIMOHAIHHOTO HAYYHOTO MBITIUICHUS, B CO3aHHE
LEJOCTHOTO TPEJCTaBIEHUsI 00 OKpYXaloUleM MHpe Kak O E€IUHCTBE MPUPOIbI U
YeloBeKa, KOTopoe (OpMHUpYeTCs B XMMUM Ha OCHOBE IMOHHMMAHHUS BEIIECTBEHHOIO
COCTaBa OKPYKAIOLIEro MUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY CTPOCHHEM BEIIECTB, X
CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3aMMOIEWCTBYS C JAPYTMMU €CTECTBEHHBIMM HAayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIBTYpbl, HEOOXOJIMMBIM YCIOBHUEM YCIEIIHOTO
Tpyla W OKU3HU KaxIoro wieHa ooOmectBa. CoBpeMeHHass XHMHS KakK Hayka



co3uarebHasl, Kak HayKa BHICOKMX TEXHOJIOTHH HAlpaBjeHa Ha pelIeHHE TT00aTbHBIX
po0JieM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — ChIPHEBOM, YHEPTETUUECKOM, TUIIIEBOH,
HKOJIOTMYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTBercTBUU ¢ 00IIMMHU LIETSMU U IPUHITUIIAMHU CPEIHETO 00IIero o0pa3oBaHus
conepxkanue mpeamera «Xumus» (10—11 kimaccel, 0a30BbIil ypOBEHb H3yUEHHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaroIIUXcCs,
HEOOXOJAMMYIO KM JUIsl BBIPAOOTKM MHMPOBO33PEHUECKHX OPUEHTUPOB, YCIEIIHOIO
BKJIFOUECHHMSI B KU3Hb COIMyMa, MPOAOIKEHUsSI 00pa30BaHus B Pa3IUYHbIX 00JacCTsIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocTapnsomumMy npeameTa « XUMHus siBIsItoTcs 6a30Bbie Kypcbl — «OpraHudeckas
xumMus» U «OO0IIast 1 HeOpraHu4yeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUs
KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHWM 10 HEOPraHU4eCKOU
XUMHHM (C BKJIIOYEHMEM 3HAHUW U3 OOLIell XUMUU) U OpPraHUYECKONM XUMUHU.
®opMHpOBaHUE JAHHOM CHUCTEMBbl 3HAHUN MNpPU HM3YyYEHUHU IMpeaMeTa 00ecleuyuBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCET0 MHOI000Opa3usl BEIIECTB HA OCHOBE OOLIUX MOHSTHIA,
3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranuyeckas xumus» u «OOwmas u
HEOpraHuyeckas XuMmus» copMHpOBaHa B MporpaMme IO XHUMHUHU Ha OCHOBE
CHUCTEMHOI'0 MOJX0/Aa K M3YyUYEHHI0 y4yeOHOro maTepuana U 00yCJIOBJIE€HA HUCTOPUYECKU
000CHOBaHHBIM PA3BUTHUEM 3HAHUN Ha ONpPENENEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B
Kypce OpraHMYECKOW XMMHUH BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOM
TEOPUU CTPOCHHUsI OPTaHUYECKUX COCIMHEHUM, a TAK)KE Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEACTABIECHUN O CTpoeHUHU BeulecTB. CBeaeHUs 00 M3yd4aeMbIX B Kypce
BELIECTBaX JAlOTCS B Pa3BUTHUH — OT YIJEBOJOPOAOB JO CJIOXKHBIX OHMOJIOrMYECKU
AKTUBHBIX COEAUWHEHHH. B Kypce OpraHM4eckod XHMHUM TOJYy4YarOT PpPa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMsl T€pBOHAYATILHBIC
NpPEJICTaBICHUST O XUMHUYECKOM CBSA3M, KJIAaCCU(PUKAIMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOU PEAKLIH.

[lonx HOBBIM yrjaom 3peHus B MpeaMere «XuMus» 0a30BOro  ypoOBHS
paccMaTpUBaeTCs U3Y4YEHHBIM Ha ypOBHE OCHOBHOrO 0O0miero oOpa3oBaHUs
TEOPETHUUYECKUI MaTepuan U (PaKTOJIOTMYECKUE CBEIEHUS O BEUIECTBAX M XUMUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «O0111asi 1 HEOpraHuyecKkas XUMUs» 00ydaromumMes
IIPENOCTABISACTCS. BO3MOXXHOCTH OCO3HAaTh 3HAYEHUE IIEPUOAMYECKOIO 3aKOHa C
OOILIETEOPETUYECKUX M METOAOJIOTUYECKUX TMO3UIMMA, TIIyOKe MOHSTh HCTOPUYECKOE
n3MeHeHre (QYHKIUMH OTOro 3akoHa — OT oOoOmiarme a0 oOBsSCHAIoUEH U
MIPOTHO3ZUPYIOLIEH.

Enunnas cucrema 3HaHWMKA O BaXXHEWIIMX BEIIECTBAX, HUX COCTaBE, CTPOCHUH,
CBOMCTBAaX M IIPUMEHEHUHM, & TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEKaHUs nonosHserca B Kypcax 10 m 11 xnmaccoB snemeHTaMu
COJIEpKaHMS, UMEIOIIUMH KYJbTYPOJIOTHYECKUI U MPUKIIAHOM XapakTep. OTU 3HAHUS



CIIOCOOCTBYIOT MMOHMMAHUIO B3aUMOCBSI3M XUMHH C APYTHMH HayKaMU, PacCKPBIBAIOT €€
pOJIb B TIO3HABATEIBHOW M TMPAKTUUYECKOW MEATCIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTaHUIO YBAXKEHHSI K MPOLIECCY TBOPUECTBA B OOJACTU TEOPUM U MPAKTHUECKUX
NPUIOKEHUM XUMHHU, TMOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAYHMMBIX MpoOJIeMax, CBA3AaHHBIX C XHMHEH, KPUTHUYECKH OCMBICIUBATh
HH()OPMAITUIO U IPUMEHATH €€ 71 TIOTIOJTHEHUS 3HAHUH, PEIICHUS NHTEIUICKTYyJIbHBIX U
AKCIIEPUMEHTANIbHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1enoMm cojaepkanue y4eOHOro
npeaMera «XUMHS» JaHHOTO YPOBHS M3YyYECHHS OPUEHTHPOBAHO Ha (POPMHUpPOBAHHE Yy
00yJaromMXcsi MUPOBO33PEHUYCCKON OCHOBBI JIJIs1 TOHUMaHUs PUI0coPCKUX UJIeH, TAaKUX
KaK: MaTepuajbHOE €JIMHCTBO HEOPraHUYECKOTO M  OPraHMYEeCKOro  MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB HMX COCTABOM M CTPOCHHUEM, I[O3HABAEMOCTh
MIPUPOJIHBIX SBJICHUN MYyTEM SKCIEPUMEHTA U PEIICHUS] TPOTUBOPEUHI MEXTy HOBBIMU
dbakTaMi U TEOPETHUECKUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTUYECKUX MpOoOJIeM, a Takke MpoOieM cOepekeHHs] SHEPreTHUYECKUX PECYPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUasoB.

B mane pemieHus 3a7a4 BOCHUTAHUS, Pa3BUTUSA U COIMATIU3AIMU OOYyYarOIIMUXCS
MIPUHATHIC POTPAMMOI 1O XUMUU MOJAXO/IbI K ONPEIEICHUIO COACPKAHUS U MMOCTPOCHUS
npeaMeTa MIpeaycMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCATBHBIX YUYEOHBIX JIEWCTBUIA,
UMeIMX 0a30BO€ 3HAUCHHUE /I PA3IMUHBIX BUJIOB JCSITEIILHOCTHU: PEIIEHUs TIPoOieM,
MOMCKa, aHajau3a u 00paboTku MHPOpMAIU, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa
MPAKTUYECKOM M HCCIIEIOBATEIILCKON JIEATeIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B nmpaktuke mpemnogaBaHuMs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs, TaK M Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs, MPH OMNPEICICHUH
COJICPKATEIIbHOM  XApaKTEPUCTUKU IeJIeM HW3yYeHHs TMpeaMeTa HalpaBJICHHUEM
MEPBOCTEINICHHON 3HAYUMOCTU TPAAMIIMOHHO TIpU3HAETCS (GOPMUPOBAHUE OCHOB
XUMUYECKOM HAyKH Kak o0JacTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKON
NEATEIbHOCTH YeJIOBeKAa W KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJNYECKOM TOUKHU 3PEHUS TaKOW MOJXO0/ K OMPECIICHUIO 1IeJIeH N3yueHusl peaMera
SIBJISIETCS BIIOJIHE OTPaBJIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHMS IJIaBHBIMU IEISIMU U3YUYEHUS TIpeaMeTa « XUMUSDH)
Ha 6a30BoM ypoBHe (10 —11 kJ1.) aBisIFOTCS:

e (QopMHupOBaHHE CHCTEMbl XHUMHYECKUX 3HAHWN KaK BaKHEHIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIIOUEBBIC
NOHATHUS, GYHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XHMMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHHUE ¥ TOHUMAHUE CYIIHOCTU JIOCTYIHBIX 0000IIEHUH MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS;

e (dopmupoBaHue W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOMAX IMO3HAHUS
BEIIECTB M XMMHUYECKHX PEAKIMi, HEOOXOAMMBIX ISl TPHOOPETCHHS YMEHHMA



OPHUEHTHUPOBATLCSA B MUPE BEIIECTB U XUMUUYECKHUX SBJIICHUM, UMEIOITUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM )KU3HH;

® pa3BUTHE YMEHUU U CIOCOOOB JACSITENBFHOCTU, CBA3AHHBIX C HAOMIOJCHUEM H
OOBSICHEHHEM XHMHUYECKOTO IKCIEPUMEHTa, COOMIOCHUEM MpaBuil 0€30MacHOTOo
oOpalieHus ¢ BeliecTBaMu.

Hapsiny ¢ aTumMm, copepskarenbHasi XapaKTEpUCTHKA IeJed W 3a/ay H3y4yeHUs
mpeaMera B MporpaMMe MO0 XMMHHM YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMU TIPUOPUTETAMH B CHCTeMe cpenHero obmiero oOpa3oBanus. CeromHs B
NpernoJaBaHul XUMUU B OOJbIIEH CTENEHU OTHAETCS NPENNOYTCHHE MPAKTUYECKOU
KOMITOHEHTE COJIep>KaHMsl O0y4YeHHUs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHUKA
o01ieo0pa3oBaTeabHOM  OpraHM3allvy, BIAJCIOUIET0 He HaOOpoM  3HaHWM, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMH ¥ yMEHHUSMH aKTHBHOTO
MOJTYYCHUS 3HAHWA W MPUMEHECHHSI MX B PEaTbHOM JKU3HU ISl PEIICHUS MPAKTHIECKIX
3ajad.

B cBsi3u ¢ 3TUM npu M3y4EeHUM MpeaMeTa «XUMHUS» JIOMUHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OOydYalolmUXCsl K YCJIOBHSIM JWHAMHUYHO DPAa3BUBAIOLIETOCS MUDA,
dbopMHpOBaHNE WHTEIICKTYadbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre y oOy4aromUXCsl KJIFOYEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUM ),
MMEIOINX YHUBEPCAIbHOE 3HAYCHHE MAJISi Pa3jMYHBIX BHUAOB JEATEIBHOCTH: PEIICHUS
npoOjeM, TIOWCKa, aHaimu3a ©u 00paboTku uHMOpMAIUU, HEOOXOAUMBIX IS
MPUOOPETEHUST OMbITA JACSITEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TO3HAHUU
XUMUHU, a TakKe HJsl OLEHKH C TO3WIUN DKOJIOTHUECKOW OEe30MacHOCTH XapakTepa
BIUSHUS BEIIECTB M XMMHUYECKUX TMPOIECCOB HA OPraHW3M 4YeOBEKa WM TMPHUPOJHYIO
cpeay,

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYalIbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEW O00YyYaromuXcsi: CIOCOOHOCTH CaMOCTOATENbHO TMPUOOpETaTh HOBBIC
3HaHWS 10 XWMHH B COOTBETCTBHUHU C YKH3HCHHBIMH IMOTPEOHOCTSIMH, HCIIOJIH30BaTh
COBpeMEHHBbIE WH(GOPMAIMOHHBIE TEXHOJOTHHU ISl TOMCKAa W aHaimu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COJIePIKAHNUS;

dbopMupoBaHrMEe W PA3BUTHE Y OOYYAIOIMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0IaTeTLHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWHW U TPOBEIACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAHHE Yy O0yUarommxcs yoe:k IEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH
XUMUHU, €€ BaXHOM pOJIM B PEIMIEHWU TIOOANBHBIX TPOOJIEM PalMOHAIBHOTO
NPUPOIOTIONB30BAHUS, TOMOJHEHUSI JHEPreTUYECKMX PECypcoB M COXpaHEHUs
OPUPOAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOr0 OTHOLIEHUS K



OpUpOJIE U CBOEMY 3JI0pPOBbIO, a TaKXe NPUOOpPETEHHs] OMbITa HCHOJIb30BaAHUS
MOJIYYCHHBIX 3HAHWUW JUTSI IPUHATHS TPAMOTHBIX PEIICHWH B CHUTYaIlUsAX, CBSI3AHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM T1utaHe cpemHero oOmiero oOpa3oBaHHS MpeaMET «XUMHUs» 0a30BOTO
YPOBHS BXOJHUT B COCTaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYUHBIE MTPEIMETHIY.

OOmiee 9muCIO 4YacoB, OTBENEHHBIX AN WM3YYCHHS XUMHUHU, HAa 0a30BOM YpOBHE
cpemnero odmiero oopasoanus, coctaiseT 102 gaca: B 10 kimacce — 68 gacoB (2 yaca B
Henento), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHHUYeCKON XUMUM

[IpenMer opraHMyeckol XHMHUU: €€ BO3HUKHOBEHHE, Pa3BUTUE WM 3HAUYCHHUE B
NOJIYYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHUS OPraHMYECKUX
coenunennii A. M. BbytnepoBa, e€ ocHOBHbIE ToJIOKEeHUS. CTpyKTypHbIE (POPMYIIbI
OPraHUYECKUX BelIECTB. ['omoiiorusa, nzomMepus. XUMHUYECKAsT CBSI3b B OPraHUYECKHUX
COEIMHEHUAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpeacraBnenrie o kinaccUpUKAIMM OpraHUYECKUX BemecTB. HomeHkiatypa
OpraHUYEeCKUX COCAMHEHHH (CMCTEeMaTW4ecKas) 1 TPUBUAJIbHBIC Ha3BaHUS Ba)KHEHIIMX
MPEJICTABUTENIEN KIIACCOB OPraHUYECKHUX BEIIECTB.

ODKCHEPUMEHTAIBHBIE METOJbl H3YYEHHUS] BEHIECTB W HUX MPEBpPALICHUN:
O3HAKOMJIEHUE C O0pasllaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMyd Ha MX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJT OPraHUYECKHX BEIIEeCTB, HAOMIOJIEHHEe U  OIKCaHUe
JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILLIEHUIO OPTaHUYECKUX BEUIECTB IPU HATPEBAHUU
(1aBieHue, 0OyrIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI psaa. MeTaH U 3TaH — IpOCTeHIne
MPEACTABUTENN aJTKaHOB: (DU3UYECKHE U XUMHUUYECKHE CBOWCTBA (PEaKklMy 3aMeIICHUs U
TOpeHus), HaXOXKJACHHUE B IPUPOJIC, TTOTYUCHUE U PUMEHECHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUW PSAA. OTWICH U MPONHIEH —
MPOCTEHIINE MPEICTABUTEIN AJIKEHOB: (PM3UYECKUE U XUMHUYECKHUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATALMU, OKUCICHHS U IOJUMEpHU3alun),
MOJyY€HUE U IPUMEHEHHUE.

Ankaauensl: Oytamuen-1,3 u MetwiOyTtaaueH-1,3: CcTpoeHHE, BaKHEHIINE
XUMUYeCKue CBoWcTBa (peakuus mnojumepusanuu). I[logydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHS, TOMOJIOTHUECKUH psl. ALETUIICH —
MPOCTEUIINN TIPEACTABUTENb ATKMHOB: COCTaB, CTPOCHHE, (PU3MYECKUE U XUMUYECKUE
CBOMCTBA (peakiuu THAPUPOBAHUS, TAJOTCHUPOBAHUS, THUApPATAIIMU, TOPEHUs),
MOJy4YEHUE U TPUMEHEHHUE.

Apensl. benson: cocraB, ctpoeHue, Gu3MUECKUE M XMMHUYECKUE CBOMCTBA (peakiiuu
rajoreHUpPOBAHUSI W HUTPOBAHUS), MOJIYYEHHE U MpuMeHeHue. Tonyon: cocmas,
cmpoeHue, @usuyeckue U XumMuideckue Cceoucmea (peakyuu 2ano2eHuposaHus U
HUMPOBAHUsL), nonryyeHue u npumenerue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBS3b
MEXIy YIJIE€BOAOPOAAMH, IPUHAIIIEKAIMMHA K PA3JTUYHBIM KJIACCaM.



[IpuponHble UICTOYHUKHU YTIeBOAOPOAOB. [IpuponHblil ra3 u nmomyTHbIe HEDTSIHBIE
ra3el. Hedtb 1 e€ mpoucxoxaenne. CrocoObl nepepadoTku HePTH: TeperoHka, KpeKHHT
(TepMuveckuii, KartanuTuyeckuit), mnuponus. IlpoaykTsl mepepaboTku HedTH, HX
NpUMEHEHUE B TMPOMBIIUIEHHOCTH W B ObITy. KaMmeHHBI yrojib M TPOIYKTHI €ro
nepepadoTKHU.

OKCNEpUMEHTAIBHBIE METOJAbl M3Y4YEHHS BELIECTB W UX IPEBPALCHUN:
O3HaKOMJIEHHE C 00pasllaMH TJIacTMAacC, KaydyyKoB M pe3uHbl, Kouekuuu «HepTtp» u
«YTOnp», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M  TaJOr€HONPOU3BOJHBIX,
IPOBE/ICHUE MPAKTUYECKOU PabOThI: MOJyUYEeHUE STUJICHA U U3yUYE€HUE €r0 CBOWCTB.

Pacuérurlie 3agaun.

Boeluucienus no ypaBHEHHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJTHOTO BELIECTBA WJIM TMPOAYKTa PEaKUUH [0 H3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEILIECTB WM MIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJ: CTPOEHUE, (PU3UUECKUE U
XUMUYECKHUE CBOMCTBA (pEaKUUMU C AaKTUBHBIMHU METANIaMH, TaJIOr€HOBOJOPOAAMH,
ropeHue), npuMeHeHue. BogopoaHbie CBsI3U MEXy MOJIEKyJaMH COUpTOB. [lelicTBue
METAHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHoroaroMHble COUPTHI. DTUIICHIINKOJb U TJIMIEPUH: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEWUCTBHE CO WICJIOYHBIMH METANIAMU, KayeCTBEHHas
peakius Ha MHOTOATOMHbI€ CIUPTHI). JleficTBUe Ha opranu3m 4yesnoBeka. [IpuMeHeHue
IIALEPUHA U STWICHIJIMKOJISL.

dDeHOoI: CTPOCHHE MOJICKYJIbI, (M3UYECKUE U XUMHUYCCKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHoma.

Anpaerunbl U kemonwvi. DopManbAerull, aueTaNbIEIH: CTPOCHUE, PU3HUECKUE U
XUMUYECKUE CBOWCTBA (pEaKIMM OKHUCJIEHUS W BOCCTAHOBIICHHUS, KaueCTBEHHbIC
peakuyn), NOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHUCIOTh. MypaBbHHAasT M YKCycCHas
KHCJIOTBL: CTPOCHHE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA (CBOMCTBRA, 00IIKE ISl Kilacca
KHCIIOT, peakuusi JTepupUKALMK), TMOoIydyeHue u mpumeHeHue. C(CreapuHoBas U
OJIEMHOBAs KUCIOTHI KaK MPEJICTABUTENN BBHICIIUX KAPOOHOBBIX KUCIOT. MblIa Kak coJid
BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEee JEHCTBHE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poJib >KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMS YIiIeBOAOB (MOHO-, IU- M TOJMCAXapHJIbl).
['mroko03a — mpocTeumii MOHOCaXapu: OCOOCHHOCTH CTPOSHHUS MOJIEKYIIbI, (pr3nyeckue
U XUMUYECKHEe cBoilcTBa (B3aumopeiictBue c¢ ruapokcugom wmeau(ll), oxucinenue
aMMHUa4YHBIM PacTBOpOM okcuaa cepedpa(l), BoccraHoBieHUEe, OpPOKEHHE TIIFOKO3bI),
HaXOXJEHUE B MpUpOJE, NMPUMEHEHHEe, Ouonorudeckas posib. dorocunres. dpykroza
KaK M30MEP TIIFOKO3BI.




Kpaxman u nemnronoza kKak NOpupogHbie moauMmepbl. CTpoeHue Kpaxmana u
1esuTioa036l. du3nueckne U XMMUYECKHE CBOMCTBA KpaxMania (TUAPOIU3, KaUueCTBEHHAs
peaKIus ¢ UOJ0M).

OKCHepUMEHTAIbHBIE METO/Abl HU3YYEHHUS BEIIECTB W UX IpPEBpaIlCHUM:
poBe/ieHnEe, HAOJII0ICHUE U OMKMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHBIC pEaKIUU OJHOATOMHBIX CHUPTOB (OKHUCICHHE JTAHOJNA OKCHIOM
Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJMIEPUHA C THUIPOKCUIIOM
menu(ll)), ampnerumoB (OKHCICHHE aMMHAyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(ll), B3ammMojelicTBue Kpaxmajga C  HOJIOM), IIPOBEICHHUE
IPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Bbeluucienus no ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOAHOIO BEUIECTBA WM MPOAYKTa pEakUUu [0 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEUIECTB MM MPOAYKTOB PEAKIIUH).

A3zoTcoaeprkalme OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHuyYeckue coeAnHeHusd. Dusznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha puMepe riuinHa). buonorndyeckoe 3HaueHue
aMuHOKHUCTOT. [lenTusl.

benkun kak mnpuUpoONHBIE BBICOKOMOJEKYJsIpHbIE coenuHenus. [lepBuuHas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XMMHUECKHE CBONCTBA OEIKOB: THAPOIU3,
JeHaTypalns, Ka4eCTBEHHBIE PEaKIINH Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl HW3YYEHHUS BEIIECTB W WX IPEBpaICHUM:
HaOIOZICHNE U OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalusl OEIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEIKOB.

BbicokomoiekyasipHbIe COeTUHEHUS

OcHOBHBIE TIOHSTHSI XHWMHU BBICOKOMOJEKYJSIPHBIX COCIUHEHH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3alluH, CPEIHSS MOJIEKYJISIpHAsl Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCTUHEHUN — MOJIMMEpU3AIUs U
MOJIMKOHICHCAIIHS.

OKCTepUMEHTAIbHBIE  METOJbI  M3Y4YCHHsS BEIIeCTB M WX MPEBpalleHUM:
O3HaKOMJIEHHE C 00pasliaMu TPHUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcCC,
Kay4yKOB.

MexxnpeaMeTHbIE CBSI3H.

Peanm3zanuss MexXnpeaMeTHbIX CBS3€W NMPU U3YYEHUM OpraHudeckod xumuu B 10
KJIaCCE OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W TOHSATUW, SIBISIIONUXCS CHUCTEMHBIMHU [IJISi OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmiue ecTecTBEHHO-HAY4YHbIE MOHSTHS: SBJICHHME, HAy4yHBIH (akT, rumoresa,
3aKOH, TEOpHUs, AaHalIM3, CHHTE3, KJIacCU(PUKALUS, NEePUOJUYHOCTb, HAOIIOIECHUE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJIETUPOBAHHE.



®dusnka: MaTepusi, SJHEPTrHsi, Macca, aToM, JJICKTPOH, MOJIEKYJa, YHEPTreTHICCKUI
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe€ COCTOSHUE BEIIECTBa, (HU3MUECKHE
BEJIMYUHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorusi: kierka, opranumsMm, Owmochepa, OOMEH BEIIECTB B OpraHHU3Me,
(dhoTocuHTe3, OMOJOTUUECKH aKTUBHBIC BellecTBa (OCIKU, YTIIeBOIbI, SKUPHI, (DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIC IOPOJILI, IOJE3HBIE HMCKOMAeMbIC, TOTUIUBO,
pECypCHhI.

TexHoIOTHS: THINEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IMUTAHUS, MOIOIINE
CPEICTBA, JICKAPCTBEHHBIC H KOCMETUYCCKHE TIPerapaThl, MaTepUabl U3 UCKYCCTBEHHBIX
Y CHHTETUYCCKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XVUMHUYECKUI 3JIeMEeHT. AToM. Sapo aroma, M30TOmbl. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYeCKHe YPOBHH, IOMYPOBHU. ATOMHBIC OpOWTanu, S-, P-, - DIIEMEHTHI
Oco0eHHOCTH paclpeneseHusl 3JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLKsi aTOMOB.

[Tepnoanueckuii 3akoH u [leproanueckas cucreMa XUMU4YECKUX 3eMeHToB JI. U.
MenneneeBa. CBsi3b EpUOIUYECKOrO 3aKOHA U [lepnonyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB JI. M. MenneneeBa C COBPEMEHHOM TEOpPUEHM CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XMMHUYECKHMX DJIEMEHTOB U 00pa3yeMbIX HMH
IPOCTBIX M CJOKHBIX BEIIECTB IO IpynnaM M NepuofaM. 3HAYEHHE NEPUOINYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMUYECKasi CBsI3b. BUibl XuMUuecko cBsi3u (KOBaJieHTHAs
HEeNoJIsIpHAasT W TOJSpHAas, HWOHHAasA, MeTaulnueckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMUYECKOU CBSI3M (OOMEHHBIM M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas
CBsI3b. BaleHTHOCTb. DNEKTPOOTPULATENBLHOCTh. CTeneHb OKHCIeHUs. VIOHBI: KaTHOHBI
Y aHUOHBI.

BemectBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
cocTaBa BeUIECTBA. THUIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTALIMYECKOU PELIETKH.

[lonatne o nucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOWJIHBIE PAacCTBOPHI.
MaccoBas 10J1 BELECTBA B paCTBOPE.

Knaccudukanus HeopraHmdyeckux coenuHeHuil. HoMmeHkaTypa HeopraHM4eCKHX
BEIIECTB. |'€HeTMYecKass CBA3b HEOPraHWYECKHWX BEIIECTB, MPUHAMICKAUX K
Pa3JIMYHBIM KJIaCCaM.



Xumuyeckas peakuus. Knaccupukanus XuMUYECKHX peakUuii B HEOPTaHUYECKOU
U OpPraHWYeCKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB, 3aKOH COXPaHEHUS U
MPEBPALIEHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX ¢akTopoB. OOpaTtumbie
peakuu. XumMudeckoe paBHoBecue. DakToOpbl, BIUSIONIME HA COCTOSIHUE XUMUUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

OnexTponutuyeckas aucconuanus. CuibHble W cialbie anmekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, MIEIOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOABl HM3YYEHUSI BEUIECTB M HX [PEBPAIICHUN:
nemMoHcTpauus Tabmuu «llepuonnueckas cucrtema xumudeckux snemeHToB [l H.
MenpneneeBay, HU3y4EeHUE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOMIOACHUE U
OMKCAHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (Pa3IOKEHHE TMEePOKCUIA
BOJIOPOZA B MPUCYTCTBUM KaTalM3aToOpa, ONPEACICHHUE Cpelbl PacTBOPOB BEILIECTB C
MOMOINIBI0 YHHUBEPCAIBHOTO WHJAMKATOPa, PEAKIUM HOHHOTO OOMEHa), MpOBEJACHUE
MpaKkTUYecKorl paboTel «BiusgHue pa3inyHbBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaAKIm.

PacuérHble 3anaum.

Pacyérel o ypaBHEHHSIM XMMHYECKUX PEAKLMH, B TOM YHUCJIE TEPMOXUMHUYECKHUE
Pacy€ThI, pacu€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBas JTOJIS BEILIECTBAY.

Heoprannueckasi xummust

Hemeramel. [lonoxxenne HemeraiuioB B llepuonnueckor cucremMe XHUMUYECKUX
anemeHToB JI. 1. MenpeneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. DPU3HUECKUE CBONCTBA
HEMETAJUIOB. AJIIOTPONUST HEMETAJIOB (Ha MpUMEpe KHCIOopojaa, cepbl, gocdopa u
yriepoaa).

XUMUYECKHE CBOMCTBAa BaXHEUIIMX HEMETAUIOB (TalloOT€HOB, CEphl, a30Ta,
docdopa, yriepona U KpeMHHUS) U UX COCIUHEHUN (OKCHUIIOB, KHCIOPOJCOAEPHKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IpuMeHeHne BaXKHENILINX HEMETAJIOB U UX COCIUHEHUM.

Meramnbl. Ilonoxenue wMertauioB B Ilepuomuueckod cucTEME XMMUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000JI0YEK aTOMOB
MeramwioB. OO0mme  ¢usmyeckue cBoiictBa  MeTauioB.  CrjiaBbl  METaIJIOB.
DIEKTPOXUMHUYECKUN PsiJT HAMIPSYKEHU METaIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIIUX METAJJIOB (HATPUH, KaJIUid, KaJabI[Uid, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mwme crmocoOb! osTydeHust MeTaJIoB. [I[pruMeHeHre MeTaliioB B OBITY U TEXHUKE.

OKCIepUMEHTaIbHbIE METO/bl M3YyUYEHHS BELIECTB M MX IMPEBPAILCHUI: U3yYEHUE
KoJutekiuu ~ «Metamuiel W CIUIaBb»,  00pasloB  HEMETAUIOB,  PEIIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/lay, HaOJIOJIeCHHEe U ONHMCAHWE JEMOHCTPALMOHHBIX U



71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBIE THAPOKCH A ATIOMUHUS C PACTBOPAMHU KHUCIOT
Y 1IEJI0YEH, KAUeCTBEHHBIE PEAKIIMH Ha KATUOHBI METAJLIIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO H3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WU 00BEMY OJTHOTO M3 YyYACTBYIOIIUX B PEAKIMU BEIECTB, PACUETHI
Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB
MMEET MIPUMECH.

XuMHUA U KU3Hb

Ponp xumum B oOecreyeHUH HKOJIOTUYECKOH, JHEPreTHHYECKOM | MHIIEeBOU
0€30MacHOCTH, Pa3BUTUU MEIUIMHBI. [[OHATHE 0 HAYYHBIX METOJIaX MO3HAHUSI BEUIECTB
Y XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIJIEHHOTO IOIYYEHUs
BAKHEWIINX BEIIECTB.

YenoBek B MUpPE BELIECTB U MAaTEPUAJIOB: BaXKHEUININE CTPOUTEIIBHBIE MAaTEPHUAIIBI,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepamMuKa, Marepuanbl i
ANEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUUECKNE U MUHEPAIbHBIE YIOOPEHHUS.

XvuMHSIT M 370pPOBbE UENOBEKA: IMpPAaBWJA UCIHOJIb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuja O€30MaCHOTO HCIOJB30BaHUS IPENapaTroB OBITOBONM XHWMHUU B
ITOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H MpPU U3yYEHHHM OOIIEed M HEOPraHMYECKOU
xuMuH B 11 Kjacce OCyIECTBISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TOHSATHUM, TaK W TOHSATUM, SIBISIIOIIMUXCA CUCTEMHBIMHU [IJII OTHAEJIbHBIX
IIPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTecCTBEHHO-HAYUYHbIE MOHATHS: HAy4YHbI (PaKT, TUIIOTE3a, 3AKOH, TEOPHS,
aHaluu3, CHHTE3, KiacCUpUKalMs, MEePUOJUYHOCTh, HAOIIOAEHUE, SKCIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: Marepus, SHEpPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TON, PaJUOAKTUBHOCTb, MOJIEKYJd, HHEPreTUYECKU YpPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSHME BEIECTBA, (U3UYECKHME BEIMYMHBI M EIUHHULBI HX
MU3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, IOJIE3HbIE MCKOMAeMble, TOIUIUBO,
pecypchl.

TexHonorus: XWMHYECKass NPOMBIIUIEHHOCTb, METAJUIYPIusi, MPOU3BOJICTBO
CTPOUTEIBHBIX  MAaTEPHANIOB,  CEJIIbCKOXO3AMCTBEHHOE  IPOM3BOACTBO,  IUIIEBas
MIPOMBILIUIEHHOCTb, dapmaneBTHuecKas IPOMBIIIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKUX  MpPEenaparoB, IMPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MaTEpHUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.






IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA I[TPOI'PAMMBI 110 XUMHWK HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUMA K  pe3yibTaTaM  OCBOEHUS
OOyJaronmuMMuCss  TpPOrpaMM  cpeaHero  obmero  oOpa3oBaHUs  (JIMUHOCTHBIM,
METanpeIMEeTHbIM U TpeAMeTHbIM). HaydHo-meToauuyeckoil ocCHOBOM i pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MPOrpaMM CpeIHEro oOIero o0pa3zoBaHUs
ABJISIETCA CUCTEMHO-AESTEIbHOCTHBIN OAXO/.

B coorBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOAXOJOM B  CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO OOIIETo
o0pa3oBaHUsl BBIJICJICHBI CISAYIONINE COCTABIISIONIUE:

OCO3HAHME OOYYaAIOIIUMHUCI POCCHUHUCKOM TpakJTaHCKOW HACHTUYHOCTH  —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJACTBOBAThCS B  CBOEHU
NEeATEeIbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU, MPUCYIITUMHU IIEJIOCTHONU CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBHUThH 1NN
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMeTa «XUMUS» TIOCTUTAIOTCS B €UHCTBE
y4eOHOM W BOCHUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUM C TyMaHUCTUUYECKUMU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU U HcaiaMu POCCUUCKOTO
TPaKJAHCKOTO 00IeCTBa, MPUHSATHIMU B 00IIECTBE HOPMAMHU U MPABWJIAMH TOBEICHUS,
CIIOCOOCTBYIONITUMHU  MPOIECCAaM  CAMOIIO3HAHMSI, CaMOPa3BUTHUS ¥ HPABCTBEHHOTO
CTAHOBJICHUSI JIMUHOCTU O0YUYarOITUXCSI.

JIngyHOCTHBIE  pe3yJbTaThl ~ OCBOGHUSI  MNpeaMeTra  «XHUMHUS»  OTPaaroT
c(hOpPMHUPOBAHHOCTh  ONBITA TO3HABATEJILBHOM W  MPAKTHUYECKOH  JIESITEIBHOCTH
0OyJaroIuXcs Mo pean3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYaIOIIUMHCS CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABIICHHS O COLIMATIBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOUIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATETLHOCTH TPH CO3MaHHH Y4EOHBIX
IPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATEIbHBIX 3aJa4, BBIMOJHEHUU XUMHUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JIPYTUX MPU aHATH3E PA3TNIHBIX BUIOB YICOHOH ACATEIHHOCTH;

2) IATPHUOTUYECKOT0 BOCIIUTAHUA:

[IEHHOCTHOTO  OTHOIIEHHUS K HCTOPHUYECKOMY UM  HAyYHOMY  HACJECAMIO
OTEUECTBCHHOU XUMUMU;

VBOXEHUS K TPOIECCYy TBOpPYECTBA B 00JIACTHU TEOPHUH W TMPAKTHUECKOTO
MPUMEHEHUSI XUMHM, OCO3HaHUSA TOrO, YTO JOCTHIKEHUS HAYKH €CTh pe3yJibTaT
JUIUTENIbHBIX HAOJIOJACHUM, KPOMOTIUBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO
TpyJla yUE€HBIX U MPAKTUKOB,;

MHTEpeCca U TMO3HABATEIbHBIX MOTHUBOB B TOJIYYCHHH WU TOCIEIYIONIEM aHajIu3e
nH(pOpMaIU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OLICHUBAaTh CHUTYallMH, CBSI3AHHBICE C XUMUYECKUMH SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MTOCTYIKH CBOUX TOBAPUINEH ¢ MO3ULIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIJIEICTBUI ITUX MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPHI 310POBbS:

MMOHUMAaHUsS EHHOCTEN 310pOBOro U 06€30macHOro 0opasa *KU3HHU, HEOOXOAUMOCTHU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY U ICHUXHYECKOMY
3/10pPOBBIO;

coOmro/ieHrss TpaBuil  0€30MacHOTO OOpalleHHs C BeIIeCTBAMH B  OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHMMAaHUSI [EHHOCTU MPAaBWI UHIUBUIYAIHHOTO M KOJUIEKTUBHOTO O€30MaCcHOIO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIFO/ICH;

OCO3HAHMS TMOCJEACTBUI W HENPUATHS BPEAHBIX TMPUBBIYEK (YHOTpeOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYpPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATEIIbCKOMN JIESITEIHHOCTH,
0011IeCTBEHHO TOJIC3HOM, TBOPUYECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAHOBKM Ha AaKTMBHOE yYacTHUE B PEIICHHM MPAKTUYECKHUX 3aJlady COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

HMHTEpeca K MPakTUUYeCKOMY M3yUeHHIO TIpodeccuid pa3IuyHoro pojaa, B TOM YUCIIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJISIM TPpyJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYATHHOW TPACKTOPUM OOpa30BaHUA,
Oynymeli mnpodeccun W peanusanuu COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHMMHH, HMHTEPECOB U TOTpeOHOCTEN
00IIIECTBA;



6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKU II€JIECOO0pPa3HOr0 OTHOIICHUSI K TMPUPOJAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMaHUSl TJ100aJbHOTO  XapakKTepa S3KOJOTMYECKUX MpoOJieM,  BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COILIMAIBHON CPEJibl;

OCO3HaHMSI HEOOXOJMMOCTH HCMOJb30BAaHUS JOCTHKEHUW XUMHUU JJIA PEIICHUs
BOIIPOCOB PaIMOHATBLHOTO MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHCTBUN, MPUHOCSIIUX BpEJ OKPY’KAIOIIEH MPUPOTHOMN
cpele, yMEHHUs TMPOTHO3UPOBATH HEOIArONPUATHBIE HSKOJOTUYECKHE TOCIEACTBUS
NpearnpUuHUMAaEeMbIX JIEUCTBUM U MPEJOTBPAIATh UX;

HaJIMYus Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIbTYPHI,
OTBITA JIESITEIBHOCTH HKOJOTUYECKOW HANpaBI€HHOCTU, YMEHHS PYKOBOJCTBOBATHCS
MMHU B TIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAJILHON MpPaKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UICOJIOTHH XeMO(DOOHH;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CIeUU(PUKA XUMUU KaK HAYKH, OCO3HAHMs €€ POJu B (POPMUPOBAHUU
PAllMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM IIEJIOCTHOTO TPEICTaBlICHUs 00
OKpY’KaloIllleM MHUpE KaK O €IWHCTBE MPUPOJAbl M YEJIOBEKa, B MO3HAHUM IMPUPOIHBIX
3aKOHOMEPHOCTEHN U pPeIIeHUH MPoOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JIJII COBPEMEHHOM IUBUIIN3AIIUU: B €€
T'YMaHUCTHYECKOW HAINpaBIEHHOCTH W BaXXHOHW pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHOW KYJIbTYPhI, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUS
YeJI0BEYECTBA — ChIPbEBOM, SHEPIEeTUUECKOM, MUIIICBON U YKOJIOTHYECKOM O€30MaCHOCTH,
B Pa3BUTUU MEIULIMHBI, 00ECIEYEHUU YCIOBUM YCIEIIHOTO TPyAa U SKOJOTHYECKHU
KOM(pOPTHOM JKM3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: MOHMMAaHUSA CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH UCIIOJIb30BaTh MOJIydaeMbIe
3HAHUA JJIsI aHaliM3a U OOBSACHEHUS SIBJICHUM OKPYXKAIOIIEro MHUpa U MPOUCXOISIINX B
HEM M3MCHEHUH, yMEHHUs JejaTh OOOCHOBaHHBIE 3aKIIOYEHUs] HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEJIBI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIILHO HCITOJIb30BAaTh XUMUYECKUE 3HAHUS NJIs PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAITUsIX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMO0OOPa30BaAHUIO,
K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUW IO XMMHHU B COOTBETCTBUU C YKU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iIMYHbIX cdepax npodheccuoHanbHON
JEeSTENBHOCTH.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MetanpeameTHble pe3ybTaThl OCBOEHHS YUEOHOTO IpenMeTa « XUMUs Ha YPOBHE
CpeIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIE TUTSL dbopMupoBaHus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCHUIUITMHAPHBIE  (MEXKIpPEIMETHbIE) OOIlIEeHAayYHble TMOHSITHUS, OTPaKaIOIINe
[[EJIOCTHOCTh Hay4YHOUH KapTHUHBI MUPA U CIEU(UKY METOIOB MMO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, YHEPIUs, SIBJICHHE, MPOILECC, CHCTEMA,
Hay4YHbIA (DaKT, MPUHLMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBAHUE,
HaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCalbHblE Yy4yeOHble JeHCTBHUS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
pEryJATUBHBIE), oOecreunBaroue (GopMUpOBaHUE (PYHKIIMOHAIBHOW TI'PAaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4arOIIHNXCS;

CIIOCOOHOCTh OOYYarOLIMXCSl HMCIHOJb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE yUeOHbIE JEHCTBUS B IO3HABATEIBHON U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeamMeTHble pe3yabTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCATbHBIMU YU€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

OByajieHue YHHMBEPCAJbHBIMHM Y4eOHbIMH MIO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSATENbHO (HPOPMYIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONPENENATh UEIN AEATENbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIbHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJISITh XapaKTEpHbIE IPU3HAKKA IOHATHM W YCTaHaBIMBAaTh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHUS M OOBSICHEHUS OTHCNbHBIX (PAKTOB U
SIBJICHUI;

BBIOMpPATh OCHOBAaHUS U KPUTEPUHU Uil KIacCU(UKAIIMU BELIECTB U XUMHUYECKUX
peaKLnil;

YCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H MEKY U3y4Ya€MbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTHBHBIC, JEAYKTHUBHBIEC, [0 AHAJIOIHH),
BBISIBJIATh 3aKOHOMEPHOCTM W MPOTHBOPEUYUST B PpPACCMATPUBAEMbIX  SIBJICHUSX,
(OopMyIMpPOBATh BHIBOBI U 3aKITIOUEHUS;

OPUMEHSTh B IMIPOLIECCE IO3HAHUS, HCIOJb3yeMble B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJEINH, TPEOOPA30BHIBATH MOEIbHBIE PEICTABICHU — XUMUYECKUN 3HAK
(cuMBOJ) »reMeHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHUMHUYECKOH peakuuu — Mpu
pElIeHNN Y4YEOHBIX IO3HABATENbHBIX U IPAKTHMUECKUX 3a]ay, NPUMEHATh HAa3BaHHBIC



MOJCIBbHBIC TIPCACTABJICHUA MJIsI BBIABJICHHUA XapPaKTCPHBIX IIPU3HAKOB HN3Yy4YaCMbIX
BEIICCTB U XUMHUYCCKHUX peaKuHﬁ.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIaJI€Th OCHOBAMH METOJ0B HAYYHOTI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINIA;

(dopMynupOBaTh 1€ M 3aJa4d HCCIIEOBAHMS, UCIOJIb30BaTh MOCTABJICHHBIE U
CaMOCTOSITENIbHO CPOPMYTHUPOBAHHBIE BOMPOCHI B Ka4e€CTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI U1 (POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

BJIaJICTh HABBIKAMH CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IPOBEICHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEpPILIEHCTBOBATh yMEHUS HaOMOIaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIupoBaTb OO0OOLIEHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTaTOB HCCIEJOBAaHUSA, COCTaBIATH
00OCHOBaHHBIN OTUET O MPOJIEIAHHOM padoTe;

NpUOOpETaTh ONBIT YYEHUYECKON UCCIEA0BATEIbCKON U MPOEKTHOM AeATENbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB ITO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX HCTOUYHUKAX HMH(pOpMalMM (HAYUHO-IOMYJsIpHas
JUTEpaTypa XMMHUYECKOIO COJIEp)KaHMs, CIIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBaTh MH(POPMALIMIO PA3IUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

(opMyIHUpOBATH 3alIPOCHl U MPUMEHSATH Pa3IUYHbIE METO/BI IIPH MOUCKE U 0TOOpe
uH(pOopMaluu, HEOOXOAUMOM JJIs1 BBIOJHEHHS YU€OHBIX 3aa4 ONpeAesIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HWCHOJIb30BaHUS  MH(DOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAJbHYIO (OpMy mpencTaBieHuss HHPOpMaIUu
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM fA3BIK B KAa4ECTBE CPEJCTBAa NpHU paboTe C XUMUYECKOH
uH(popManuen: TpUMEeHSITh MeXNpeaMeTHbIe ((pru3nyeckue 1 MaTeMaTUYeCKre) 3HaKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEACTBa
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3a/1laBaTh BOIMPOCHI IO CYHIECTBY OOCYXKJaeMOH TeMbl B XOJie AWaiora W/Wiu
JIUCKYCCHUU, BBICKA3bIBATh HJEU, (POPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4H;

BBICTYNIaTh C TPE3EHTAUMEd pe3yJbTaTOB I103HABATEIBHONW JEATEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMM IIPU BBIIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOM pPadOThl MO MCCIEAOBAHUIO CBOWCTB



M3y4aeMbIX BEIIECTB, peajH3alui y4eOHOro mpoekta U (opMyIupoBaTh BBIBOJIBI IO
pe3ynbTaTaM TMPOBEACHHBIX HCCIEIOBAaHUM MyTEM COTJACOBAHUSA TMO3UIUI B XOJE
00CyXeHusI 1 0OMEHAa MHEHUSIMHU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO  IUIAHUPOBaTh M OCYIIECTBIATH CBOIO  MO3HABATEIbHYIO
ACSTeNbHOCTh, OmpeAensas e€ 1Iend W 3aJadd, KOHTPOJUPOBAaTH M 1O Mepe
HE0OXOJAMMOCTH KOPPEKTHPOBATh Mpe/jiaraeéMblii alTOPUTM JIEUCTBHI P BBIIOJIHEHUN
y4eOHBIX M HMCCIIEIOBATEIbCKUX 3a/a4, BbIOMpaTh HamOosiee d()PEeKTUBHBIN CrIOco0 HX
pElIeHHs C YYETOM MOTYUYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKIIUsX;

OCYUIIECTBJISTh CAMOKOHTPOJIb CBOEW JIESITEIbHOCTA Ha OCHOBE CaMOaHalu3a M
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUA Kypca «OpraHrudeckass XUuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN O XUMHUYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUY SIBIICHUHN MIPUPOIBI, B HOPMHUPOBAHUU
MBIIUICHUSI U KYJbTYPhl JIUMYHOCTU, €€ (PYHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM
JUIS PEIICHMS] TMPAKTUYECKUX 3a7ad U IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIaJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIOJIATAOIINE
MOHATUS (XMMHMUYECKHI DJIEMEHT, aTOM, JJIGKTpOHHAas 000J0YKa aroma, MOJIeKyJa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XHMMHUYECKas CBsI3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpalléHHas), MOJib, MOJISIpPHAs Macca, MOJISIPHBINA 00BEM, YIIIEpOIHBIN
ckeneT, QyHKIIMOHANIbHAS TPYIINa, pauKall, U30MEpUsi, H30MEPbI, TOMOJIOTUUECKHM P,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA U a30TCOJAEPKAIIME COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COEIUHEHHS ); TEOPUH U 3aKOHBI
(Teopust cTpoeHUs OpraHrdecKkux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS] MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMUECKUIN SI3bIK XUMHH; MUPOBO33PEHUYECKHUE 3HAHUS,
JIe)KAIIUE B OCHOBE NMOHWMAHUSI NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(aKTONMOTUYECKHE CBEJCHHS O CBOWCTBAaX, COCTaBe, IOJyYCHHMH | O€30MacHOM
WCIIOJB30BAaHUN BAXHEUIIIUX OPTaHUYECKUX BEHIECTB B OBITY M MPaAKTHYECKON
NEATEIIbHOCTH YEJIOBEKA;

chOPMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE TMPU3HAKU TOHSTHUH,
YCTAaHABIIMBATh KX B3aUMOCBS3b, HCHOJIB30BaTh COOTBETCTBYIOIIME IIOHATUSA IIPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COCAUHECHUM;

c(OPMUPOBAHHOCTh YMEHUN HCIOJIB30BATh XUMUYECKYID CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€éHHOW) (opmyn



OpraHUYECKUX BEUIECTB W YPaBHEHHI XMMHUYECKUX pPEaKIMil, U3roTaBIMBATh MOJEIU
MOJIEKYJ OPTraHMYEeCKHUX BEHIECTB I WUIIOCTPAllMd HMX  XUMHUYECKOrO0 U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCT, YMEHUW yCTaHABIMBATh MPUHAICKHOCTh H3YYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTABY U CTPOCHHUIO K ONpeAeiaEHHOMY KiacCy/TpyIie
coeMHEHU  (YIJIEBOAOPOABI,  KUCIOPOJ U  a30TCOJAEpIKAIME  COCIUHEHUS,
BBICOKOMOJICKYJIIDHBIE COCIMHEHUs), JaBaTh UM Ha3BaHUS 1O CUCTEMATHYECKOMN
Homenkinarype (IUPAC), a Takke NpuUBOAWTH TPUBHAIBHBIC HAa3BaHHUS OTJICIBbHBIX
OpraHUYeCKUX BEIIECTB (ATUJICH, MPOINUJICH, AlETUJIEH, ATHICHIJIMKOJb, TIUIEPHH,
denon, Qopmanbaerun, ameTalbIerua, MypaBbUHAs KHUCJIOTA, YKCYCHasl KHUCJIOTA,
OJICMHOBAsl KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TJII0K03a, PPYyKTO3a, Kpaxmal, IeUII0I03a,
[JIMIUH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEEIATh BUIbI XUMUYECKON CBSI3U B OPTaHUYECKHUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh ~ YMEHHUSI TPUMEHSTh  TOJIOKEHUS TEOPUU  CTPOCHUS
oprannueckux BemecTB A. M. BbytiepoBa mjisi OOBSACHEHUSI 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHSI MaCChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3UUYECKHE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTEICH PA3IUYHBIX KIIACCOB OPraHUYECKUX
BelllecTB (MeTaH, 9TaH, STWIEH, MPOMUJIEH, aleTWieH, OytaaueH-1,3, MeTunOyTaaueH-
1,3, OeH30J, METaHOJ, 3TAaHOJI, ATUJICHIJIMKOJb, TJUIEPUH, (PEHON, aleTalbACeTUl,
MypaBbHHasi M YKCYCHasi KHUCJOTBI, TJIFOKO3a, Kpaxmall, LEJUII0JI03a, aMHUHOYKCYCHas
KHUCJIOTA), WUIIOCTPUPOBATh TE€HETUYECKYID CBSA3b MEXKIYy HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh MCTOUYHUKH YTJIEBOJOPOTHOIO
CoIpbs (He(Thb, MPUPOJHBIN a3, yrojib), CIOCOOBI UX MEepepabOTKH M MPAKTHYECKOE
MIpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUH TIPOBOUTH BEIYUCICHHUS 110 XUMUYECKUM YPaBHEHUSIM
(macchl, 00b€Ma, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TMPOIYKTa pEaKIUU 10
M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peaKInn);

c(hOpPMHUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMON 3HAaHUN 00 OCHOBHBIX METOMAX
HAay4YHOTO MO3HAHUS, UCIOJIB3YEMBIX B XUMHUU IMPU U3YYEHUU BEIIECTB U XMUMHUYECKHUX
sSBeHUN (HAOMIOJEHNEe, W3MEpPEHHUe, IKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIL30BaTh
CUCTEMHBIC XMMUYECKHE 3HAHUS JJIA NPUHSATHS PEIICHUN B KOHKPETHBIX >KMU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUW COOJIFOMATh TPABWIA TOJIH30BAHUS XUMHUYECKOU
MOCy/IoO W Ja0OpaTOpHBIM O00OpYyIOBaHHWEM, a TaKXKe TMpaBWia OOpaIeHus ¢
BELIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU IO BBIMOJIHEHUIO Ja0OpPaTOPHBIX
XUMHYECKHUX OIBITOB;



chOPMHUPOBAHHOCT, YMEHUW  TUTAHUPOBATH W  BBHINIOJHATh  XHUMHYECKUH
AKCIEPUMEHT (MpeBpalleHUusT OPraHUYECKUX BEIIECTB IPU HArpeBaHUU, MOJy4YCHUE
ATUJIEHA M HM3YYEHHE €ro CBOMCTB, KAUECTBEHHbIC PEAKIMH OPraHMYECKUX BEIIECTB,
JeHaTypaius OelKOB MpU HarpeBaHUU, I[BETHHIE pPeaklUd OEIKOB) B COOTBETCTBUU C
IpaBUWJIaMH TEXHUKH O€30MAaCHOCTU MpH OOpalleHHH C BEIIeCTBAaMHU M JIaDOpaTOPHBIM
0o0Opy/OBaHUEM, MPEACTABIATh PE3YNbTAaThl XHUMHYECKOTO SKCIEpUMEHTa B (popMme
3aMKUCH YPaBHEHHWN COOTBETCTBYIOIIUX PEaKuii M (OPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  aAHAJTU3UPOBATH  XUMHYECKYIO
uH(pOpMAIINIO, MOTYYaeMYI0 U3 pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH,
WNHTepHeT u 1pyrux);

c(hOPMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MPABUIIA IKOJIOTMYECKH 11€1eCO000pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JCSATEIBHOCTU B LIENSAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpY’KalolIel MPUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHu3MBbl ONPEECTEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIca nokazatesns 11K,
MOSICHAThL Ha TMpUMEpax CrocoObl YMEHBIICHHS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICCTBHS HAa OPTaHM3M YEJIOBEKa;

JUIsT  OOYyYarolUXCs C OrPaHMYCHHBIMA BO3MOXKHOCTSIMH 3]I0pPOBbS: YMEHHE
MPUMEHSATh 3HaHUST 00 OCHOBHBIX JIOCTYNHBIX METOJAaX I[IO3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CAENbIX W CIa0OBUASIIMX OOyYarolUXCs: YMEHUE HCMOJBb30BaTh peiibedHOo-
TOYEUHYI0 cucTeMy o0o3Hauenuit JI. bpaiins a1 3anucu XuMu4eckux GopMyL.

11 KITACC

[IpenMeTHbie pe3yabTaThl OCBOEHHUS Kypca «OOIias W HEOpPraHUYeCcKas XUMUS)
OTpa’karoT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: 0 XUMUYSCKOM COCTABJISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIU XUMHH B MO3HAHUU SIBJICHUM TPUPOJILI, B POPMHUPOBAHUHU
MBIIIUICHUS. U KYJbTYPhl JIUYHOCTU, €€ (PYHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOI
JUISL PEIICHMS] TPAKTUYECKUX 3a7ad U IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3JI0POBBIO U IIPUPOJTHOU CPEAE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUH, KOTOPasi BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (XMMHUYECKHHA JJIEMEHT, aToM, M30TOm, S-, P-, d- 3JeKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYIIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEIILHOCTh, CTENEeHb OKHUCJICHMS, XHMHYECKas CBs3b (KOBaJEHTHAas,
WMOHHAsl, METAJUTMYECKAs, BOJIOPOJIHAS), KPUCTAIIIMYECKAST PEIIETKA, TUIbl XUMUYECKUX
pEaKUHil, PacTBOP, SJIECKTPOJIUTHI, HEIIEKTPOIUTHI, JICKTPOIUTUYECKAS TUCCOLUALINS,
OKHUCJIUTEb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHWYECKOW pEaKIUHh, XHUMHUYECKOE
paBHOBECHE); TEOPHUHM M 3aKOHBI (TEOPHS DJIEKTPOJUTHUYECKON  JAUCCOIUAIIUH,



nepuoandeckuil 3akoH [[. Y. MenaeneeBa, 3aKOH COXpaHEHHSI MAacChl BELIECTB, 3aKOH
COXpPAHEHUSI U TMPEBPAILICHUS PHEPTUU NMPU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHHM, MHPOBO33PEHUYECKUE 3HAHUSA, JEKAIIUE B OCHOBE
NOHUMAaHUSl TMPUYUHHOCTH W CUCTEMHOCTH XHMHUYECKUX SIBJICHUH, (AKTOJIOTHUUECKHE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYEHUH U O€30MMaCHOM MCIOIb30BAHUM BaKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh yYMEHUW BBISBIATH XapaKTEPHBIC TPU3HAKUA TIOHSATHUH,
YCTAHABIMBATh HX B3aMMOCBA3b, HCIIOJb30BaTh COOTBETCTBYIOLME IIOHATUSA IIpU
OINMCAHUY HEOPTraHUYECKUX BEILECTB U UX MPEBPALCHUM;

c(OPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BAaTh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTaBlieHUsI (hOPMYJT BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN, CUCTEMATUYECKYIO
Homenkinatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX HEOPTAaHUICCKUX
BelllecTB (yrapHblii ras, yrJEKHUCIbIM ra3, aMMHak, TamiéHas W3BECTb, HeraméHas
U3BECTb, IUTHEBAS COJIA, IUPUT U JPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUH OMNPEACNSITh BaJIGHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMHYECKOU CBS3U
(KoBaJICHTHasi, MWOHHAsA, MeETAJJIMYECKasi, BOJOpPOJHAsA) B COCIAUHEHUSX, THI
KPUCTAJUTMUECKONW PeHIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAsl, MOJIEKYJIsIpHAs, HOHHAS,
MeTaJuIMuecKas ), XapakTep Cpe/ibl B BOJHBIX PACTBOPAaX HEOPTraHMYECKUX COCTUHEHUMN ;

c(hOpMHUPOBAHHOCTh YMEHUHN YyCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKHUX
BEILIECTB MO MX COCTaBYy K OMNpPEACIEHHOMY KJAcCy/Tpynmne COeAMHEHHH (MpOCThie
BEIIIECTBA — META/UIbl U HEMETAJIbl, OKCHJbI, OCHOBAaHHUSA, KHUCJIOTHI, aMdoTepHbIC
TUAPOKCUIIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHUN PACKPBIBATH CMBICI Tieproaudeckoro 3akona [l H.
MenneneeBa M JEMOHCTPUPOBATh €ro CUCTEMATHU3UPYIOLLYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX »dJeMeHTOoB |—4 mnepuonoB Ilepuoguyeckoil CHUCTEMBI XUMHUYECKHUX
anemeHToB [. Y. MenneneeBa, uCHob3ys MOHATHS «S-, P-, d-2JIEKTPOHHBIC OpPOUTAIIH,
«QHEPTeTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH W3MCHEHHUS CBOWCTB
XAMUYECKUX DJIEMEHTOB M UX COCIMHECHUM MO mnepuonaM u rpynmnam llepuomnueckoint
CHCTEMBI XUMHYECKHUX dJIeMeHTOB JI. 1. MeHpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh (OMUCHIBATH) OOIIME XUMHYECCKUE
CBOMCTBA  HEOPTaHMYECKHMX  BEHIECTB  pPa3JIMYHBIX  KJIacCOB,  MOATBEPXKIATh
CYIIECTBOBAHME TE€HETHUYECKOM CBA3M MEXAY HEOPraHMYECKMMH BEHIECTBAMHU C
MMOMOILBIO YPABHEHHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKIINNM;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH XWMHUUYECKHE PEAKIUU T10
Pa3TUYHBIM MPU3HAKAM (YHUCITY ¥ COCTaBY PEarupyroluX BEMIECTB, TETUIOBOMY b (deKTy
peaklMi, HW3MEHEHHUIO CTENEHEeW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH pEeaKIIuH,
YUYaCTHIO KaTaau3aTropa);



c(hOpPMHUPOBAHHOCTh YMEHUH COCTABIISITH YPAaBHCHUS PEAKIMI Pa3TMYHBIX THUIIOB,
MIOJIHBIE U COKpAIIEHHBIE YPABHEHUSI PEAKIIM HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IPU
KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

cOPMHPOBAHHOCT, ~ yYMEHUN  TPOBOJUTH  PEAKIUH,  MOATBEPKIAIOLIUE
KaueCTBEHHBIH COCTaB Pa3IUYHBIX HEOPTaHMUYECKHX BEIIECTB, PAaCllO3HABATh OIMBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIICCTB;

c(hOpMHPOBAHHOCTH yMEHUUI pacKphIBaTh CYILLIHOCTh OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOTO OanaHca 3TUX
peaKkiuu;

c(OPMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOH
pEeakMH OT PA3NMUHBIX (PAKTOPOB; XapaKTEp CMEUIEHUS XMMHUYECKOIO PAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aeicTsus (npuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUUECKHUE MPOIIECCHI, JISKAIIHUE B
OCHOBE IPOMBIILJICHHOTO TIIOJYyYEHUS CEPHOM KHUCIOThI, aMMHuaKa, a TaKke
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIAX U AKOJOTHUUECKUX
npo0aemMax XUMHUYECKOTO MPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJAUTH BHIYUCICHUS C UCIOJIB30BAHUEM MOHSATHUS
«MaccoBasi JI0Ji BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKHUX
peakiMsIX, Macchl BelIecTBa WM 00BbEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEILIECTB, TEIJIOBOTO 3(dekra
pEeaKlMKi Ha OCHOBE 3aKOHOB COXPAHEHUsI MAacChl BEILIECTB, MPEBPAILLEHUS U COXPAHECHUS
DHEPTUU;

c(OpPMHUPOBAHHOCT, YMEHUW COOJIOIAaTh TMpaBWia TMOJH30BAHUS XUMUYECKON
MOCy/IoOl W Ja0OpaTOpHBIM O00OpYy/IOBaHMEM, a TaKXKe TMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU TO BBIMOJHEHUIO JA00OpaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHUPOBAHHOCT, ~ YMEHUW  ITUIAHUPOBATH M BBINOJHATh  XMUMHYECKUH
AKCIEPUMEHT (pa3foKeHUE TNEPOKCHJa BOJAOPOJa B TMPUCYTCTBUM KaTaau3aTopa,
OMpeJereHre Cpebl PACTBOPOB BEILIECTB C IMOMOINBIO YHUBEPCAIBHOIO WHAMKATOPA,
BIIMSIHUE PA3JIUYHBIX ()AaKTOPOB HAa CKOPOCTh XMMHUYECKOW PEaKIMu, PEeaKIMd MOHHOTO
oOMeHa, Ka4YeCTBEHHbIE PEaKlUU Ha Cylb(aT-, KApOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHWUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 TI0 TeMaM «MeTtamibs»y u «Hemeramiby)
B COOTBETCTBHH C MPABHJIAMH TEXHUKH 0€30MacCHOCTU Mpu OOpaIeHUH C BEIICCTBAMU H
7a00paTOpHbIM  00OpyJAOBaHUEM,  MPEACTaBIATh  PE3yJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (QopMe 3alucd YpPaBHEHHH COOTBETCTBYIOIIMX pEaKIUil U
(GhopMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~ yMEHUH  KPUTHUYECKH  AHAIU3UPOBATH  XUMHUYECKYIO
uHpOpMaLIMIO, TOIY4aeMyl0 M3  pa3HbIX HMCTOYHHUKOB (CpeACTBa  MacCOBOM
KOMMYyHUKaluu, IHTepHET U ApyTux);



c(OPMHPOBAHHOCTb YMEHMH COOJII0OaTh MPaBUIIa 3KOJIOTHMYECKH 1I€J1eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM NEATEIHHOCTH B LIENAX COXPAHEHUS CBOETO 370POBbS U
OKpYXarolleld MPUPOJHOM Cpelbl, OCO3HaBaTh OMNACHOCTh BO3JCHCTBUS Ha >KHUBBIC
OpPraHMU3MBbI OINpPENEIEHHBIX BELIECTB, MOHUMas cMblca nokaszarens IIJIK, noscHate Ha
IpUMepax CHOCOObl YMEHBUIEHHMsS U NPEJOTBPALICHHUS UX BPEIHOTO BO3JEHCTBUS Ha
OpPraHH3M UYEJIOBEKa,

UL OOy4arolUXCA C OrPaHUYEHHBIMA BO3MOYKHOCTSIMH 3JI0pPOBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX T[I03HAHUSA BEIIECTB U
XUMHYECKUX SIBJICHU;

U CIENbIX U cIaboBUIAMIMX OOyYarOIUXCs: YMEHUE HMCHOJIb30BaTh PEIbeHO-
TOYEUHYI0 cucTeMy o0o3HaueHul JI. bpaiins a1 3anucu XuMu4eckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon
HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
Ne n/m Konrpoabnbsie IIpakruueckue
TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM
IIpenmeT opraHu4YeCcKO XMMUH.
1.1 Teopust cTpOCHUST OPraHUYECKUX 5 POl
' p pv P https://resh.edu.ru/subject/lesson/6149/start/170388/
coenuHenuit A. M. byrneposa
Hroro no pazgeny 5
Pa3znen 2. YrieBoaopoabl
51 IIpenenbHbIie YrIeBOOOPOIBI — 5 POl
' aJIKaHBI https://resh.edu.ru/subject/lesson/6151/start/149993/
99 HenpenenbHbie yrieBogopOIbL: 10 PolI
' aJIKeHBI, aJIKaJUCHBI, aJIKUHBI https://resh.edu.ru/subject/lesson/5412/start/212563/
2.3 ApoMaTr4ecKkue yrieBo10pO bl 4 POl
' P . HOpOL https://resh.edu.ru/subject/lesson/4775/start/150494/
[IpupoaHbIe HCTOYHUKH
24 IJ)Ierl)aozlo OJIOB Ml UX 5 POl
' yr AOpOA https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no pazaeny 24
Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
PO
31 Criupret. dexon 6 https://resh.edu.ru/subject/lesson/4769/start/150550/
39 Anbneruasl. Kap6oHoBbie 10 POII
' KUCIOTHI. CII0KHBIE Y3PUPBI https://resh.edu.ru/subject/lesson/4776/start/150604/
3.3 VriaeBoasl 8 POII



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/

https://resh.edu.ru/subject/lesson/6150/start/150687/

Uroro no pazgeny 24

Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 9

POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro mo pazneny 9

Pa3znea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

51 ILmactmaccel. Kayuyku. 6 POl
' Bonokna https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB U TeM Kourpoun dyeKkTpoHHbIe (LM POBbLIE)
IIpakTuyeck
n/n MPOrpamMmbl Bcero HbIe oOpa3oBaTe/ibHbIE pecypchl
ue padoThbl
padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH POIIL
1.1 u [lepuoandeckas CHCTEMa XUMHUYECKUX 3 https://resh.edu.ru/subject/lesson/6332/start/151021/
anemenToB .M. Menneneepa
19 Crpoenue BeniectBa. MHOroodpasue 4 POl
' BEIICCTB https://resh.edu.ru/subject/lesson/5581/start/151081/
POII
13 XHMUHCCKHE PeaiiiH 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo pazmeny 13
Pa3nes 2. Heoprannyeckasi XuMust
POII
2.1 Mertasbi 6 1 https://resh.edu.ru/subject/lesson/3493/start/151213/
POII
2.2 Hemerasnb: d 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 POII
' BEIIIECTB https://resh.edu.ru/subject/lesson/4960/start/151374/
Hroro no pazneny 17
Paszngen 3. Xumus u :Ku3HL
3.1 XUMUSA U KA3HB 4 POIII
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOI'PAMME



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsl
1 [Ipenmer oprannyeckoi XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
2 OTnuuuTeNnbHbIe TPU3HAKH OPTaHUYECKUX 1
COCTUHEHUN
Teopust cTpOeHUsI OpraHUYECKUX
3 coenuHeHuit A. M. Byrieposa, eé 1
OCHOBHBIE€ MOJIOKEHUS
4 Crtpoenue atoma yrieposa. [lonsitue o 1
TOMOJIOTax ¥ U30Mepax.
[IpencraBnenue o knaccupukaum
5 opraHuyeckux BemiecTB. Homenkmarypa 1
(cucremaTtuyeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
6 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
7 MeraH 1 3TaH — IpOCTEUIINe 1
MPEICTABUTENH AJIKAHOB
8 CocraBneHre Ha3BaHUN OPraHUYECKUX 1
BEIIIECTB.
9 CocrapneHnre Ha3BaHUN OPTaHUYECKUX 1
BEILIECTB.
10 ®du3nyecKue U1 XUMHYECKHE CBOMCTBA 1




AJIKaHOB.

11 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

12 OTUJIEH U MIPONUJIEH — MPOCTEUIINE
MIPEACTABUTENH AJIKEHOB.

13 DU3NYECKUE U XUMUYECKUE CBOMCTBA
AJIKEHOB.

14 [IpakTuueckas padota Ne 1. «Ilomyuenue
ATHJIEHA U U3yYEHHUE €r0 CBONCTBY

15 Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.

16 Peakuuu nonumepuszanuu. [lonyyenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS,

17 TOMOJIOTMUECKUHN psil. ALETHIIEH —
MIPOCTEUIINNA TPEACTABUTENDb AIIKUHOB.

18 ®u3nuecKue 1 XUMHUECKHE CBOICTBA,
MIPUMEHEHUE AJTKUHOB.

19 Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuu

20 Brruucnenust no ypaBHEHHIO XUMHUYECKOM
peakuuu

91 Apenbl: 6eH301 U TOIyol. TOKCHYHOCTH
apeHoB

99 Du3nYeCKne U XUMUYECKUE CBOMCTBA
OeHsona.

93 I'eneTnueckas cBsA3b yIrieBOAOPOJOB,
MPUHAJISKANTUX K PA3TMYHBIM KJlaccaM

24 I'eneTnueckas cBsA3b yIrieBOAOPOJOB,




IMpUHAJICKAIIUX K pa3JIMYHbIM KjlaCCaM

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

25 NPUPOHBII ra3 U MOMyTHHIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

26 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ra3bl, HeTh U MPOJIYKTHI €€ mepepadoTKu

27 O0o01IeHre U CUCTeMAaTH3alns 3HAHUN T10
TeMe «YTIIEBOAOPOIBD)

28 O0o01IeHre U CUCTeMAaTH3alns 3HAHUN T10
TeMe «YTIIEBOAOPOIBD)

29 KoHnTponpHas padora mo pazaeny
«YTIIEBOAOPOABD)

30 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJ M 3TaHOJ. BoopoaHas cBs3b

31 XuMHyecKue cBOMCTBa, 00JaCTH
MPUMEHEHHUS CITUPTOB.

39 MHOT0aTOMHBIEC CITUPTHI: ITHIICHTIIUKOJIb U
TJIALICPUH.

33 MHOroaTOMHBIE CIIUPTHI: ITUICHTIUKONb U
TJIATLICPUH.

34 DeHOo: CTPOCHUE MOJIEKYIIBI, PU3NIECKUE
U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE

35 DuU3NYECKUEe U XUMUYECKUE CBOMCTBA
denomna.

36 Anpaeruapl: GopMaIbAeTHA U
aneTanbaerna. AneToH

37 XVMHUYECKUE CBOWCTBA aJIbJICTHIOB U




KCTOHOB.

O,I[HOOCHOBHLIG MpEaACIbHBIC Kap6OHOBBIC

38 KHCJIOTBI: MypaBbHUHAs M YKCYCHAsI 1

39 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA 1
KapOOHOBBIX KHUCIIOT.

40 [IpaxTuueckas padora Ne 2. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAsE KUCIOTHI, KaK

41 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 1
KHUCIIOT

42 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX 1
KHCJIOT, X MooILee JieiicTBre

43 CrnoxHnble 3(hUpbl KaK TPOU3BOTHBIE 1
KapOOHOBBIX KUCIIOT.
Crnoxnble 3(pUpBI KaK POU3BOTHBIE

44 KapOOHOBBIX KUCIOT. ['MAPOIU3 CIHOKHBIX 1
3¢uUpoB.

45 XKupsl: ruaponus, npuMeHeHHE, 1
Ouosornyeckas poib KHPOB

46 VIieBoasl — COCTaB, KIACCU(PHKAIIUS. 1

47 MoHocaxapuisl. 1

48 Jlucaxapuipl. 1

49 [Monucaxapusl. 1

50 Kpaxmain u 1iemunrono3a Kak NpupoIHbIe 1
HOJIMMEPBHI.

51 I'enernueckas cBs3b MeIly Kilaccamu 1
OpPraHUYECKHUX COeTUHEHHUN

52 O0001eHne U cUCTEMAaTU3aINS 3HAHUI. 1




KonTponpHas padora mo pazaeny

53 «Kucnopoacoaepkaimune opraHu4ecKue
COEIMHEHMS

54 AMMHBI: METWJIAMHUH U aHUJIMH

55 duzndyeckre U XUMHUYECKIE CBOMCTBA
aMHHOB.

56 AMMHOKHUCIIOTBI: COCTaB, CTPOCHHUE,
HOMEHKJIATypa.

57 dusnyeckre U XUMUYECKIE CBOMCTBA
AMHHOKHCIIOT.
AMMHOKHUCIIOTHI Kak aM(pOTEpHbBIS

58 OpTraHUYECKHUE COSAMHEHUS, UX
ouojornueckoe 3Hauenue. [lentuas.

59 benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUS.

60 HyxenHOBBIE KUCITOTHI.

61 ['eHeTnyeckas CBSI3b MEXAY KlaccaMu
OpPTaHUYECKUX COCTUHEHHIA.

62 I'eneTnueckas CBA3b MEKIY KIIaCCaMH
OPraHUYECKUX COCTUHECHUM.

63 OCHOBHBIC TOHATHS XHMUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

64 HckyccTBeHHBIE TOTUMEDPDI

65 CuHTETHYECKHE TTOTMMEPHI
OCHOBHBIC METObI CHHTE3a

66 BBICOKOMOJICKYJISIPHBIX COETMHEHUH.
[MnacTmacchl, kKayqyku, BOJOKHA.

67 O0001IIEHNE U CUCTEMATU3AIUs 3HAHUM.




68

3HaueHUE OPraHNYeCKOW XUMHHU B )KU3HU
YeJI0BEeKa.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUST CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHCHUM 110
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB .M. Menaeneena B
Pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
BUBI, MEXaHU3MBbI o6pa3013aH1/1;1 KOBaJ'ICHTHOI\/JI
cBs3u. BopopoaHnas cBsi3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsTHE O MUCTIEPCHBIX cucTeMaX. McTuHHBIE

" KOJUIOUJHBIC paCTBOPHI. MaccoBas 1ois
BCIIICCTBA B paCTBOPC

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHWYECKUX coeMHEHUM. [ eHeTnueckas




CBsA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYECKON U OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. O6paTuMble peaKkiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKOH peakium»

11

DnexTpoiauTHdecKas auccoruanys. [lonsrue o
BOJIOpOAHOM moka3zarese (PH) pactopa.
Peakiiuu nonnoro oomena. I'mupoinus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

13

14

15

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
[TonsiTre 006 3eKTpoIK3€e paciyiaBoB U
pacTBOpPOB COJIEr

KonrtponsHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUW»

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
cucTeMe XuMudeckux anemeHTos 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gu3ndecKkue cBOWCTBa
METaJIJIOB

CrmutaBsl METaLIOB. DIIEKTPOXUMUYECKAN PSIT
HaIpsHKEHUN METaJUIOB

16

XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJJIOB
(HaTpWii, KM, KaJIbIIWA, MarHUH,




17

ATIOMUHUN) U UX COSTUHECHHI

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

[IpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«Mertamnb»"

HeMeTaJ'IJ'IBI, HUX ITOJOXCHUC B HepHOHHHCCKOﬁ

CHUCTEMC XMMHUYCCKUX JJICMCHTOB I[ n.
Menpaeneena u 0COOEHHOCTH CTPOCHHUA aTOMOB

21

®uU3NYECKUE CBOKMCTBA HEMETAJIOB.
AJoTponus HEeMETaUIOB (Ha MPUMEpe
KHCIIopoJia, cephl, hocdopa u yriepozaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHUN

XuMHUecKue cBoiicTBa a3oT1a, Gocdopa 1 ux
COCIMHEHUI

XHWMHMYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

27

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

O0001IeHrEe U cCUCTEMATH3AIM 3HAHUH 110
teme «HeMeramns». Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKI_[I/Iﬁ 58
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTBI

ITpakTuyeckas padora Ne 3. «Pemenue

IKCIIEPUMEHTATBHBIX 33724 10 TeMe
"HemeTamasr"»

28

KontponbHas padota mo temaM «MeTayis» 1




«Hemeramnsiy/Bcepoccuiickas mpoBepovYHast
pabora

HeopraHquCKHe 1 OpraHUYCCKHUE KHUCIOTHI.

29 Heopranuueckue u oprannyeckue OCHOBaHUS L
AMpoTepHbIC HEOPraHUYECKHE U

30 opraHudeckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELICCTB
Poins xuMum B obecnieueHIH HKOJIOTHIECKOH,

31 JHEPreTHYECKOHN U MUIIEBOMN 0€30MacHOCTH, 1
Pa3BUTHUU MEIUITHHBI
[IpencraBienust 06 OOIIKMX HAYYHBIX

32 MIPUHLMIIAX IPOMBILIUIEHHOTO IMOTY4YEHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1

34 XUMUS U 37J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE

obmectBo «M3marenscTBo «lIpocBerienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoauueckoe nmocodre — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMuUs B TECTax, 3a1adax,
ynpaxHeHusx. 11 knmace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 knacc:
KoHTposbHbIE ¥ TpoBEepOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronpHast kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHast kaura juis yaurtens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMuu U

criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



1. http://him.1september.ru Equnas xomiekmus [IOP: TIpenqmeTHast KOJUTEKITUS
«XUAMUSY.

2. http://www.hij.ru/ Xypran «XuMus 1 )KU3HbB

3. http://school-collection.edu.ru/collection/chemistry EcrecTBenno-HayuHbIC
sKkcriepuMeHThl: xumusi. Komnekius Poccuiickoro o0mieo0pa3oBaTeabHOTO

noprana

4. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii
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