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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpPEeIHETO 00Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii Oenepanum»,
TpeOoBaHUIl K pe3ynbTaTaM OCBOCHHUs (perepanbHON 00pa30BaTeIbHONW MPOTPAMMBI CPEIHErO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepalbHOM TroCyAapCTBEHHOM
obpazoBatensHoM ctanaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMeTa
«Xumus» B o0Opa3oBareibHBIX opraHuzauusx Poccuiickoit @enepanuu, peaanu3yrOIIMX
OCHOBHBIC 00pa3oBaTeIbHBIC IMPOTPAMMBI, ¥ OCHOBHBIX TOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopshxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJIOB K pa3paboTKe MNporpaMmbl MO XUMHH, K OINpEIelIeHHI0 o0Ien
CTpaTeruu 0O0y4YeHHsI, BOCOUTAHUS U PA3BUTHUS OO0yUaIOIIUXCS CPEeICTBAMU yueOHOTro MpeaMera
«Xumus» aas 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHIIETITYaJbHBIE MOJOXKCHHS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH, COAEp)KaHHs, pPE3ylIbTaTOB OOydYeHHsS W
TpeOOBaHUil K YPOBHIO MOATOTOBKH BBIITY CKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIONYy4aeMO€ BBITYCKHUKaMU  00Ie00pa3oBaTeNnbHOM
OpTaHM3alliy, SBISETCI HEOThEMJIEMOW YacThlo uX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM STallOM peaju3aliyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHONM CHUCTEME XHUMHUYECKOTOo O0O0pa3oBaHUS. OTH IIEHHOCTH
KacaloTcs TO3HAHMUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHPOBO33PEHHS U OOIIEH KyJIbTYyphl
YelIOBeKa, a TakKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
npUpoIHOH cpene. Peanusyercs xuMmuueckoe oOpa3oBaHue 00ydyarolUMXcs HAa YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XHUMHs», COJIEp)KaHUE W MOCTPOSHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe IO XUMHUU C YYETOM CHEHU(PUKHA HAyKH XUMUH, €€
3HAYEHUS B TIO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIECTBA, a TAKXKe ¢ YUETOM O0IINX
[eNel W MPUHIIUIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIPAaeT 0COOYIO pOJib B COBPEMEHHOM
[UBWIN3AIMHN, B CO3/IaHUM HOBOHM 0a3bl MaTepuanbHON KyInbTyphl. OHa BHOCUT CBOHW BKJIaja B
dbopMUpOBaHUE PAIMOHAIEHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHUE LIETIOCTHOTO MPEACTABICHUS
00 OKpy: KaroIeM MUpPE KaK O €IWHCTBE MPUPOJILI U YeIOBeKa, KOTOpoe (HOpMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHS BELIECTBEHHOI'O COCTaBa OKPY>KAIOIIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUS.

TecHO B3aUMOJCWCTBYST C JAPYTMMH €CTECTBCHHBIMH HAayKaMH, XUMHS CTana
HEOTHEMJIEMON YacThI0 MHPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCJIOBHEM YCICIIHOTO TPyaa U
KU3HU KakJIoro ujeHa oOuiectBa. CoBpeMeHHash XUMUSI KaK HayKa CO3UAaTeibHas, Kak Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha pellleHHe TI00ANbHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUYECKOM, NHINEBOH, JKOJIOTUYECKOW O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OONMMHU IENAMH W TMPUHIUIIAMH CPEIHEro o0mero oOpa3oBaHHS
conepkanue npeamera «Xumus» (1011 kmaccel, 0a30BbIi ypOBEHb W3YUYCHHS) OPHEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO TMOJATOTOBKY OOy4YalomUXCs, HEOOXOAMUMYIO MM st
BBIPAOOTKM MHPOBO33PEHUECKUX OPHUEHTHUPOB, YCICHIHOTO BKJIIOUEHUS B JKU3Hb COIMYyMa,
MPOAOHKEHHS 00pa30BaHUs B Pa3INYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocraBmsitomiuMu  ipeMeTa «XHUMHUA» SBIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SBIISIFOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 00UIe XUMHM) U OpraHWYecKod XuMuu. POpMHUPOBAaHUE JTAHHOW CHUCTEMBI 3HAHUI
IpH U3YYCHHH TpeaMeTa 00eCIeYrMBaeT BO3MOXHOCTh PACCMOTPEHHUST BCETO MHOT000Opa3us
BEIIECTB Ha OCHOBE OOILIUX MOHITHI, 3aKOHOB ¥ TEOPHI XUMUH.

CtpykTypa comepkanus KypcoB — «Opranndeckas xumusi» u «O011as 1 HeopraHuyeckas
XUMU» chopMEpoBaHa B MporpaMMe MO XMMHUH Ha OCHOBE CHCTEMHOTO MOIXO0/Aa K M3yYEHHUIO
y4eOHOro Marepwajia W OOyCJIOBICHAa HMCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUH Ha
ONpEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHWMHMM BELIECTBa
paccMaTpuBalOTCsI Ha YPOBHE KJIACCHUYECKON TEOPUU CTPOCHMSI OPraHUYECKHUX COCIMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUI O CTPOECHUU BEIIECTB.
Cenenusi 00 M3y4aeMblX B Kypce BEIIECTBAxX MAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB 10
CIIOXKHBIX OMOJIOTHYECKU aKTHUBHBIX COEAUMHEHMH. B Kypce opraHuueckoil XMMHUHU MOIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero 0oOpa3oBaHUsl MEepBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINH.

[Ton HOBBIM yrJIOM 3peHusi B IpeaMere «XuUMus» 0a30BOro ypoBHS paccMaTpUBAETCs
U3YYECHHBIII Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMsS TEOPETHUECKH MaTepuanl u
(dakToIIOTHYECKUE CBEJCHHS O BEUIECTBAX M XMMHUYECKON peakinuu. Tak, B YaCTHOCTH, B Kypce
«O01mast 1 HeopraHWYeCKass XUMUs» O0yUYaIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYeHHE IMEPUOIUYECKOr0 3aKOHa C OOIIETEOPEeTUYECKHMX W METOJIOJIOTUYECKUX TMO3UILIUHI,
Iy0Ke TMOHSATh HUCTOPUYECKOEe H3MEHeHUEe (YHKUIMN 3TOro 3akoHa — OT oOoOmiaromieit 1o
OOBSICHAIONIEH U POTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMSIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 kimaccoB »ieMEHTaMu  COAEpKaHUSA, HMEIOIUMU
KyJIbTYPOJIOTHUECKH M TPUKIAAHONW XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poyib B TMO3HABAaTEIbHOU U
MPaKTUYECKON NEATETbHOCTH YeJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTH TEOPUU U MPAKTHUECKUX MPHIOKEHUNH XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEMaX, CBSI3aHHBIX C XMUMHEH,
KPUTHUYECKH OCMBICIIMBATh HHPOPMAIUIO U MPUMEHATH €€ NI MOTOJTHEHHs 3HAHUMN, pelleHus
MHTEJJICKTYJIbHBIX M 3KCIIEPUMEHTAJBbHBIX HCCIEI0BATEIILCKUX 3a7a4y. B 1enoMm conepkanue
y4eOHOro mpeaMera « XuMus» JaHHOTO YPOBHS U3yUEHHs OPUEHTHUPOBAHO HAa (JOPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUECKON OCHOBBI 7Sl MOHUMAHUS (PUIOCOPCKUX UACH, TaKUX KaK:
MaTepUaIbHOE €AMHCTBO HEOPTAHUYECKOTO U OPTraHMYECKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM U CTPOCHHEM, TTO3HABAEMOCTb MPUPOIHBIX SIBJICHUHN MyTEM IKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUM MEXIy HOBBIMU (paKTaMU U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpobdiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, CHIPbhS, CO3/IaHMS HOBBIX TEXHOJIOTHI U MaTEpPHUAJIOB.

B 1murane pemeHus 3amad  BOCHHUTAHHS, PA3BUTHSI W COIUAIH3ANMH O0yYarOIIUXCS
INPUHATBIE MPOrPaMMOM IO XMMHHM TOJIXOJbl K ONPENEICHUIO COJAEPKAHUS U TOCTPOECHUS
npeaMeTa mpeaycMaTpuBaloT (OPMUPOBAHME YHUBEPCATBHBIX YUEOHBIX JIEHCTBUHN, MMEIOIIMX
0a30BoOe 3HAUCHUE IS PA3TUYHBIX BUIOB JEATEIBHOCTH: pEUIeHHs IpobiieM, TONCKa, aHau3a 1



o0paboTkn wH(pOpMaIMK, HEOOXOOUMBIX JJISI TPHOOPETEHUS ONbITA MNPAKTUYECKOH U
HCCJIEIOBATENbCKOM 1eATEIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MO3HAHUU XUMHUU.

B nmpakTuke npenoaBaHus XUMUH KaKk Ha YPOBHE OCHOBHOTO 00IIIero o0Opa3oBaHMsl, TaK U
Ha yYpOBHE CpeAHero oomero oOpa3oBaHUs, TNPU  ONPEACICHUH  COAEP)KAaTeIbHON
XapaKTePUCTHKH IeNIel M3YyYeHHUs IpenMeTa HampaBIeHHEM MEepBOCTEIICHHONH 3HAYMMOCTH
TPaIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKW Kak o0nactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW [EATENIbHOCTH YENOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTyppl. C METOIMYECKOM TOYKM 3pEHUs TakoW MOAXOA K
OTIPENIEJICHUIO TIeTICH U3YUeHHUs TPeIMETA SIBIISIETCSI BIIOJIHE OMPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIaBHBIMH LEJISIMHM HM3y4YeHUs mpenMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIIOTCS:

e (GOpMHpPOBAaHHE CHCTEMbl XHUMHUYECKUX 3HAHMM KaK BaKHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpA, B OCHOBE KOTOPOH JieKaT KIIIOUEBHIC MOHSATHS,
(yHIaMeHTaNbHbIE 3aKOHBI U TEOPHUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue M pa3BUTHE MPEACTABICHUN O HayYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakuuil, HeOOXOIUMBIX ISl MIPUOOPETEHUs YMEHUN OpPUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMUYECKHUX SBICHUH, HIMEIOIINX MECTO B MPUPOJE, B IPAKTHUECKON U
MOBCEIHEBHOMN JKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JAEATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTAa, COONIOJCHUEM TMpaBWiI 0e30MacHOro
oOpareHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepikarenbHasi XapakTepUCTUKa LeJe U 3a/1ay U3ydyeHus MpeaMera B
nporpaMMe 1Mo XMMHUH YyTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU
B cHcTeMe cpefaHero obmiero obOpaszoBanus. CeroiHs B TMPENOJAaBaHUHW XUMHUU B OOJbIIEH
CTETIEHU OTHAETCS MPEINOYTEHHE MPAKTUYECKOW KOMITIOHEHTE COJIEpXKaHHUS OOyUYCHHS,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OILIe00pa3oBaTebHOM  OpraHU3allu,
BJIQ/ICIOIIET0 HE HAOOpOM 3HAHMMH, a (PYHKIHMOHAIBHON TIPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSAMH aKTUBHOTO TOJTYYEHUS 3HAHUU U NMPUMEHEHUS WX B PeajbHOU XU3HU IS PEIICHUS
NPaKTUYECKHUX 3a/1a4.

B cBs3u c oTMM npu U3ydeHHH TMpeaMera «XHUMHS» JAOMUHHUPYIOLIEe 3HAueHHE
NpUOOPETAIOT TaKUE IeNU U 3a7a4H, KaK:

aganTanus OOydYarommMxcs K  YCIOBHUSAM JTUHAMUYHO  Pa3BUBAIONIETOCS  MUPA,
(GopMHpOBaHNE WHTEIUIEKTYIBHO pAa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpa30BAaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO T'PAMOTHBIX pEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dopmupoBaHne y OOyYarOIMXCA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOINX YHUBEPCAIbHOE 3HAYCHHE JIJISl PA3IMYHBIX BUIOB JIEATSIBHOCTH: PEIICHHUS PoOIeM,
MOWCKa, aHanmu3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX ISl TPUOOPETEHHUs OIbITa
NESTENILHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XWMUH, a TaKkKe ISl OICHKHU C
MO3HILINHN YKOJIOTHUECKONM 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUUECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEIEKTYalIbHBIX U TBOPUECKHUX CIOCOOHOCTEH
00y4Jaromuxcs: CImOCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBBIE 3HAHHS IO XUMUU B

4



COOTBETCTBUHU C )KU3HCHHBIMU HOTp€6HOCT$[MI/I, HCII0JIb30BaTh COBPECMCHHBIC HH(bOpMaHHOHHBIG
TEXHOJIOTHH JIJIsl IOUCKA U aHaliu3a yueOHOM U Hay4YHO-TIOMYJIApHOU HHDOPMALIUA XUMHUYECKOTO
COJIePKaHUS;

dbopMUpOBaHUE U Pa3BUTHE y 00YYAIOIIUXCS ACCOIUATHBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJI0IaTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U NMPOBEICHUN XUMHYECKOTO KCIIEPUMEHTA;

BOCIHTaHHE y OOydJaromuxcs yYOeXIEHHOCTH B TYMaHHUCTHUYECKON HampaBIEHHOCTU
XUMHUH, €€ BaXHOW pONM B  PEUICHHH IIIOOAJbHBIX  MPOOJEeM  pPalMOHAIBHOTO
MMpUPOAOIIOJIL30BaAHNA, IMOIMOJHCHUSA OJHECPrETUYCCKUX PECYPCOB M COXPAHCHUS IPUPOAHOIO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeX)HOro0 OTHOIICHHS K NPHUPOJE U CBOEMY
3JI0pPOBBIO, @ TAK)KE MPUOOPETEHUS OIbITa UCIIOIB30BAHUS MOTYUYCHHBIX 3HAHUM JJIS TPUHATHUS
T'paMOTHBIX pGIJ_IeHI/Iﬁ B CUTyalluAdX, CBA3aHHBIX C XUMHWUYCCKUMU ABJICHHUAMMU.

B ydeOHOM miane cpemHero oOmiero o0pa3zoBaHus NMpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJUT B COCTaB NpeaMeTHON o0acTu «EcTecTBeHHO-HayUHbIE IPEAMETHDY.

OO1iee yncnoO 4acoB, OTBEAEHHBIX IS M3yUYEHHUs XUMUHU, HA 0a30BOM YpPOBHE CPEIHEro
obmero obpaszoBaHusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henenio).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[TpenmeTr opraHMuYecKkoil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IMOJIyYECHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpOeHUsl OpraHMuecKkux coequHeHnii A. M. bytieposa,
e€ OcCHOBHbIE MoOJIOKEHUA. CTpyKTypHbIE (DOpPMYJBI OpPraHMYECKHUX BellecTB. ['omoiorus,
n30MepHsd. XUMUYECKas CBS3b B OPraHMYECKUX COCUHECHUSX — OMHAPHBIC U KPATHBIE CBSI3H.

[lpencraBnenne o  kimaccuukauuum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUH (cucreMarudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepuallaMH Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIEeCTB, HAOIIOAEHUWE W ONHMCAHUE JEMOHCTPALlMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIIECTB MPH HarpeBaHUH (TUIaBJICHUE, OOYTIMBaHNUE U TOPEHHUE).

YriaeBoaopoanbt

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psaa. MeTraH W 3TaH — HpoCTeHlIne
IpPEJCTaBUTENIN AJIKAHOB: (U3MUECKHE M XUMHMYECKHE CBOICTBa (peakUuu 3aMelleHHs WU
TOpEHMS ), HAX0XKAEHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAl. DTHIEH U MPONWIEH — MPOCTEUIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHe M XUMHUUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMA,
raJloreHUPOBaHUS, TUAPATalluH, OKUCIECHHS U TIOJIMMEpHU3alluN ), OJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u MetunOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). Iloayyenne cMHTETHYECKOTO KaydyKa U PE3UHBI.
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AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psiaA. ALETUIEH —
MPOCTEHUIIINN TIPEICTABUTENIb ATKHHOB. COCTAB, CTPOCHHE, (PU3UUECKHE M XUMUYECKHUE CBOMCTBA
(peakuuy THIPUPOBAHUS, TATOTCHUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOyUYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakiyu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIy4YEHUE M IpUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peaKyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOLyYeHue U
npumeHnenue. TOKCUYHOCTH apeHOB. [eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMU,
MPUHAICKAIINMHE K PAa3TUYHBIM KJIaccaM.

[IpupoaHbIe UCTOYHHUKH YTIIEBOIOPONOB. IIpupoaHbIid Ta3 M MOMyTHBIE HE(TAHBIC Ta3bl.
Hedtr u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH: TMEpPeroHka, KPEKHHT
(TepMUYECKHM, KaTaTUTHYeCKuil), muponus. [IpoaykTel nepepaboTku HeTH, NX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ MPOIYKTHI €ro NepepadoTKy.

DKcrepuMEHTAJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamMu MmiacTMacc, KaydyykoB U pe3uHbl, koyuiekuuu «Hedte» u «Yronb», MogenupoBaHue
MOJIEKYJ YIJIEBOJAOPOJOB M TaJOr€HOMPOU3BOJHBIX, IMPOBEACHUE NPAKTHYECKOW pPabOThI:
NIOJTyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peaknuu (Macchl, o0ObEMa, KOJUYECTBa
HCXOIHOTO BEIIeCTBA MM MPOAYKTAa PEaKlIHUU MO H3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOT'O U3 UCXO/IHBIX BEUIECTB WJIM MPOAYKTOB PEAKIINH).

Kucsiopoacoaep:xamiue oprannyeckue coeinHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpOeHue, (u3NYecKue u
XMMHUYECKHE CBOWMCTBA (pEakluu C aKTHUBHBIMHU METaJUIaMHU, TaJIOT€HOBOJIOPOAAMH, TOPEHUE),
IpUMeHeHre. BogopoaHble cBsI3U MEXAy MOJIEKYJaMu CIUpTOB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpPraHu3M YeJOBeKa.

MHOroaToOMHbIE CIUPTHL. ODTWUIEHIJIMKOJIb W TJIMLEPUH: CTPOEHHE, (PU3UUECKHE WU
XMMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMU METalIaM1, KayeCTBEHHAs peaklys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha oOpraHu3M uenoBeka. lIpuMeHeHue TIUIEpPUHA U
ATUJICHTJIUKOJISL.

@eHOoNI: CTpPOCHHWE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anpaerunipl U kemowusl. DopManbAETHA, aleTANbICTHI CTpPOeHUE, (QU3UYECKHEe WU
XMMHYECKHE CBOWCTBA (pEaKUUM OKHUCIIEHUS WU BOCCTAHOBJICHHUS, KAauyeCTBEHHBIE pEaKLUM),
MOJIyY€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOThl. MypaBbuHAsi U YKCYCHasi KUCIIOTHI:
CTpoeHHe, PU3NIEeCKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME TSI Kilacca KHCIOT, peaKkius
Tepu(UKaAIMK), TOJNyuyeHHe u mpuMeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla KaKk COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnoxxuble 2GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ MAPONH3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonoruueckas poiib KUpPOB.

VYrneBoapl: cocTaB, KilaccupUKalys yriaeBo10B (MOHO-, TU- U MoyMcaxapubl). [ noko3a —
OpoCTeHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NUEeCKHe U XUMHYECKUe
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaoM Mmenu(ll), okucrneHme amMMUadHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIIOKO3bI), HAXOXKAEHWE B MPUPOE,
npuMeHeHue, ononorunyeckas poib. otocuHTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.
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Kpaxman u memmono3a Kak npupoaHbie monmuMepsl. CTpoeHrne KpaxMania U LEeJUTION03bI.
Ou3nyecKkue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoan3, KaYeCTBEHHAs PEaKusi C HOJAO0M).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IMPEBpAIlEHUI: MpOBEICHHE,
HAOMIO/ICHUE U OINHKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHBIC
peakuuu OJHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHosa okcuaoM wmeau(ll)), mMHOroaTomHbIX
CrupTOB (B3amMojelicTBre ThuinepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (oxkucieHue
aMMHUA4YHBIM pacTBOpoM okcuga cepebpa(l) u ruapoxcugom wmenu(ll), B3aumopeiicTBue
Kpaxmalia C HOJIOM), MPOBEICHUE NPAKTHUYECKON pabOTHI: CBOICTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérhple 3amaun.

Borunicnienuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYEeCTBa
HCXOJHOTO BEIIECTBA WM TPOAYKTAa PEaKIHUU TO HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJTHOTO M3 MCXOJ/HBIX BEHICCTB MU MPOJTYKTOB PEAKIIHH).

A3oTconepikale OpraHn4eckiue CoeAMHEeHNUS.

AMUHOKUCIOTBI Kak aM(OTepHble OpraHuyecKkue coeAuHeHus. Dusznueckue W
XUMHUYECKHE CBOICTBA aMHUHOKMCIOT (Ha TpuMepe IMiuHA). buonorumdeckoe 3HavYeHHE
aMUHOKHUCIIOT. [lenTumbl.

benku kak NMpUpOAHBIE BBICOKOMOJEKYJApHbIE coequHeHus. [lepBuuHas, BTOpuYHAS U
TpeTUyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBa OENKOB: THUIPOJIHN3, JEHATYpalus,
KaueCTBEHHBIC PEAKIINH Ha OCIIKH.

DKCTIEpUMEHTAIBHBIC METOJIbI U3YYCHHS BEIIECTB M WX MPEBPALICHUI: HAOIOICHUE U
ONMCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHWU, I[BETHHIC
peaxiuu OeIKoB.

BbicokoMosieKyIsIpHBIE COeTUHEHHUS

OCHOBHbBIC TOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJIMMEPU3ALNHU, CPEAHAS MOJIeKyisipHas macca. OCHOBHBIC
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEeHHsI BEUIECTB W MX MPEBpAIICHUN: O3HAKOMIICHUE C
o0pa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAydyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MexXnpeaMETHBIX CBSA3EH NMPU M3y4YEHUU opraHudeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHHA, Tak W
TIOHSITUM, SIBJISIOIINXCS CUCTEMHBIMU JIJISL OTJICIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC IOHSATHUS: SIBIICHUE, HAy4YHBIA (DaKT, rumores3a, 3aKOH,
TEeopus, aHaju3, CHUHTE3, KiIaccupukauusg, TI[EePUOJUYHOCTh, HAONIOIEHUE, U3MEpEeHHe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepus, JHEPTUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, JHEPTeTUICCKUIN YPOBCHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEHICCTBA, (PH3NICCKUEC BEIIMYUHBI U CTUHUIIBI
UX U3MEpPEHUsl.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OEIKH, yTIACBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHEpaITBI, TOPHBIC TIOPOJIBI, ITOJIC3HBIE UCKOITAEMBIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOTYKThI, OCHOBBI PAlMOHAILHOTO MUTAHMS, MOIOILIME CPECTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE MpenapaThl, MaTepPHAaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0OCHOBbI XMMHH

XuMuueckuit anmemMeHT. AToM. Snopo artoma, H30TOMBL. DIEKTPOHHAs O00JIOYKA.
DHEpPreTUYeCKue ypOBHH, MOAYPOBHU. ATOMHBIC OpOUTamy, s-, p-, d- amemeHTsl. OcoOeHHOCTH
pacmpesiesieHusi JIEKTPOHOB MO OpOUTAISIM B aTOMax SJIEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
DJeKTpOoHHAs! KOH(UTYpaLUsl aTOMOB.

[lepnonnueckuii 3axkoH u Ilepmomuueckas cucrema xuMHuueckux snemeHToB /[l H.
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3aKoHa M [lepuoanyeckoil CHUCTEMBbl XUMHUYECKUX
anemeHToB JI. 1. MeHzeneeBa ¢ COBPEMEHHON TEOPUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IPOCTHIX U CIO0XKHBIX BEIIECTB
10 TpyIHIaMm U nepuojam. 3HaueHue NEPUOANYECKOT0 3aKOHA B pa3BUTHH HAyKU.

CrpoeHue BemecTBa. XHWMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBsI3UM (KOBAJICHTHAS
HEMOJsIpHasl W TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKOU CBsi3M (OOMEHHBIM W JTOHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BaneHTHOCTH.
DneKTpoOoTpULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTHOHBI M AHUOHBI.

BemecTBa MOJEKYISPHOTO U HEMOJEKYISIPHOTO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsTie o aucnepcHbIX cuctemMax. MICTHHHBIE U KOJUIOMAHbIE pacTBOPBL. MaccoBas 101
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coeauHeHud. HomeHkmatypa HeEOpraHH4ecKuX
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHWYECKUX BELIECTB, MNPUHAMIEKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumndeckass peakius. Kiaccupukanusi XMMHUYECKUX pEaKIWii B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
DHEPIUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT PA3NIUYHBIX (akTopoB. OOpaTHMble pPEaKIMH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlarensbe.

Dnektponutnueckas auccouuanus. CunbHble u cinabblie 31eKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KKUCIasl, HEUTpallbHas, IIEI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHMs] BEIIECTB M MX IMPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoanueckas cucremMa xumuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
MoJeNiell KPHCTAIMUYECKUX peIIETOK, HAOMIOACHWE U OINUCaHWE JEeMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3lokKEHHE IMEPOKCUAA BOJOPOAAa B NPUCYTCTBUM KaTalu3aTopa,
ONpEJIETICHUE CPellbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHAMKATOPA, PEAKLIHUU
MOHHOTO OOMeEHa), MpOBEIeHHUE MPAKTHUECKON paloThl «BnusHue pa3nuuHbix (AKTOpPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnble 3anaum.

Pacuérel no ypaBHEHUAM XMMHUYECKUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacy€ThI C UCMOJIB30BAHUEM MOHATUS «MACCOBas JOJIS BEIIECTBAY.

Heopranuveckasi xumust



Hemeraimnel. Ilomoxenune HemeramioB B Ilepuonnueckold CUCTEME XUMHYECKHMX
snementoB JI. M. MeHnneneeBa M OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3MUYECKHE CBOWCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha MpUMepe KUCIopoaa, cephl, hocdopa u yriaepoma).

XUMHUECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajloTEHOB, Cepbl, a3o0t1a, (ocdopa,
yIIIepo/ia U KPEMHUS) U UX COCAMHEHUH (OKCUAO0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETANIOB U UX COEIUHEHUN.

Meramnsl. 1onoxenue metaiuioB B llepuoanyeckoi cuctemMe XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. OcOOEHHOCTH CTPOECHUS SJEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmiue
¢dbusndeckue cpoiicTBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHUYCCKHH sl HANPSIKECHUN
METaJUIOB.

XUMHYECKHUE CBOMCTBA BAXKHEMIIUX METAJUIOB (HATpUM, Kaluid, KajdblMi, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue cnocoOsI moy4YeHus: MeTauioB. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEUIECTB M MX MPEBPALICHUN: HU3yYEHUE
KOJUTeKInA «MeTalipl U CIJIaBbl», OOpa3I0OB HEMETAJUIOB, PEIICHHE SKCIePUMEHTAITBHBIX
3a7a4, HaOJIOJEHWEe U  OINHUCAHME JIEMOHCTPAIlMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoielicTBUE TUAPOKCUIA aJIOMUHHUS C PAcTBOPAMHM KHCIOT U IIEJNOYel, KauyeCTBEHHbIE
peaKIuu Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.

Pacuérer maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMH BEIISCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumuu B 00ecriedeHHH 3KOJIOTUIECKOM, SHEPTeTUIECKON U THIIEBON O€30MacHOCTH,
pa3BuTuu MeauiuHbl. [loHSATHE O Hay4YHBIX METOJax TO3HAHUS BEHIECTB W XUMHYECKUX
pEaKIHUiA.

[IpencraBnenuss 00 OOMUMX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO MOJYy4YEeHUS
BAKHEMIIMX BEILLECTB.

UenoBek B MHpe BEIIECTB W MAaTE€pPUAJTIOB: BAaXXHEHIINE CTPOUTEIBHBIE MaTepUabl,
KOHCTPYKIMOHHBIE MaTEpHAJIbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHaslbl IS SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHE U MUHEPATIbHbIC yI00pEHUsI.

XuMHST U 3]I0POBbE YEJIOBEKA: MPAaBWJIA HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MacHOT0 UCTIOIB30BAHMS MPEApaToOB OBITOBOM XMMHUH B TTIOBCEIHEBHOM XKH3HHU.

MexnpenMeTHbIE CBSI3U.

Peanu3zanust MeXXNpeAMETHBIX CBSA3EH MPU M3yUYEHUU OOIIEH U HEOPraHUYECKOW XMUMHH B
11 Kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHIA,
TaK M TMOHATHH, SBISIIONIUXCS CUCTEMHBIMH JIJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe MOHITHS: HAy4YHbIH (akT, THUIOTE3a, 3aKOH, TEOpPHs,
aHaNMM3,  CHUHTE3,  KiIacCUpUKalUsi,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCICPHMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HU30TOI,
pPaZloOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIeCTBa, PU3NICCKUE BEIMUYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.



Bbuonorus: kierka, OpraHm3M, SKOCHCTEMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTAMMHBI, OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepasibl, TOpHbIE OPO/IbI, T0JIE3HBIE HCKOMAEMBbIE, TOILIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIEHHOCTh,  METAJUIYprus,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepUasoB, CEJIbCKOXO035ICTBEHHOE MIPOU3BO/JICTBO, MuIIeBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKasl MPOMBIIUICHHOCTb, IPOU3BOJACTBO KOCMETHUYECKUX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, 3JEKTPOHHAs HPOMBIIIJICHHOCTD,
HAaHOTEXHOJIOTUH.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMLBI 10 XUMHUN HA
HbA30BOM YPOBHE CPE/JHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OO0ydYarolIMMHCA
porpamMM CpeaHero o0miero oOpa3oBaHMs (JUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM).
HayuHo-metoanueckoit OCHOBOM Ui pa3paOOTKU TUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUSA
IporpaMM CpeHero o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIM MOIXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJXOAOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yibTaTOB OCBOEGHMSI MpeaMera «XUMHsS» Ha YpOBHE CpelHero o0miero oOpa3oBaHUs
BBIJICTICHBI CIIEYIOIINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUHUCKON TPaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIETICHUIO;

HaJIMYMe MOTUBALUU K 00yYEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI TUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEN M UCTOPHUYECKUX TpaauLuii 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIHHOCTH
[EHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMM, TPUCYIIMMHU IEJIOCTHON CHUCTEME XUMHYECKOIO
o0pa3oBaHUS;

HAJIMYME TPABOCO3HAHUS SKOJIOIMYECKOW KyJIbTYpbl M CHOCOOHOCTH CTaBUTh €U U
CTPOUTD KU3HEHHBIE TJIAHBI.

JIndHOCTHBIE pE3YyJbTaThl OCBOEHHUS IMpeaMera «XHUMHs» JOCTUTAIOTCS B E€IUHCTBE
y4eOHOM M BOCMUTATENbHOM JEATEIbHOCTH B COOTBETCTBUHM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJEAJlaMU POCCHUHCKOIO
TpaXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMAMH W TPAaBUIAMU IOBEICHHUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaromIMuXCsl.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaXaroT c(OPMHUPOBAHHOCTD
OTbITa TO3HABATEIBHON W TPAKTHYECKOW JESITEIBHOCTH OOyYaIOUIMXCS TI0 peaTn3aluu
MPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIMTAHMS:

0CO3HAHMS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIHOHHBIX MPaB U 00SA3aHHOCTEH, YBAKCHHS K
3aKOHY U MPaBOMNOPSAKY;

NPEJICTAaBICHUS O COLHUAIbHBIX HOpPMax M MpaBHJIAX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIHHOCTH MPH CO3JAaHUH YYEOHBIX MPOCKTOB,
pelIeHNH y4eOHbIX U T03HABATEIbHbIX 3aJay, BHIIOJHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUs], IOTUKY M apIyMEHThI IPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUeOHOH NesATETbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHUS:

LICHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTE€4YECTBEHHOMH
XMMUU;

YBa)KEHHUS K IpoOIeccy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHUS TOTO, YTO JOCTIIKEHHS HAyKH €CTh PE3yJbTaT JJIMTENbHBIX HaOIr0IeHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSIHHOTO TPY/a YUYEHBIX U IPAKTUKOB;

UHTEpeca M T03HABAaTEJIbHBIX MOTHMBOB B TMIOJyY€HHMM M TOCJIEIYIOLIEM aHalu3e
UH(OPMALIUH O TIEPEIOBBIX TOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHOW XMMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO OBEICHMUS;

CHOCOOHOCTH OLIEHMBATh CHUTYallUd, CBS3aHHbIE C XMMUYECKMMHU SIBICHUAMHU, U
NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJCHHME M IOCTYNKH CBOMX TOBAapuUIIEH C MO3ULMNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEACTBUMA ITUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

NOHMMAaHHS LIEHHOCTEH 30poBOro M Oe3omacHoro ooOpasza >KU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUYECKOMY 3/10pOBbIO;

coOuro/IeHHsI paBuil 0e30MacHOro OOpalleHusi ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOM
KHU3HH U B TPYJIOBOH J1€ATEIIHOCTH;

NOHMMaHMA IIEHHOCTH TPAaBWJI HWHAWBUAYAIbHOTO U KOJUIGKTUBHOTO 0O€3011aCHOTO
MIOBEJICHHS B CUTYAIHSIX, YTPOXKAIOIINX 3I0OPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHMs IOCIEACTBUI M HENpUATHS BPEAHBIX NpPUBBbIUEK (YMOTPEeOJIEHUs aAJKOIOJs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOH KOMITETEHTHOCTH B Y4eOHO-MCCIICIOBATEILCKOW  JESITEIHHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEUICHUM NPAaKTUYECKUX 3a7ay COLHUAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPO(ECCHi pa3iuyHOrO poja, B TOM YHCIIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)KEHUS K TPYLY, JIIOJSIM TpyJa U pe3ysbTaTaM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIbHOM TPACKTOPHUHM OOpa30BaHMUA,
Oyaymield mpodeccun M peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) ’K0J10rHYecKOro BOCUTAHMA:

HKOJIOTHUECKH 11€JI€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMaHHMs INI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPOOIIEeM, BIUSHUS SKOHOMUYECKHX
IPOILIECCOB HAa COCTOSIHUE NMPUPOTHON U COLIMATIBLHOM Cpeibl;

0CO3HaHMS HEOOXOJIMMOCTH MCIOJIB30BAHUS TOCTUKECHUN XUMHHU JJISl PEIICHHs] BOIIPOCOB
paMoOHAIEHOTO PUPOAOIOIB30BAHNUS;

11



AKTUBHOTO HENPUATHS JEHUCTBUM, MPUHOCALINX BpPEJ OKpY’Kalolled MpUpOIHOU cpee,
YMEHHS TPOTHO3UPOBATH HEOIArONPUSTHBIE KOJIOTMYECKHUE IMOCIEACTBUS MPeIIpUHUMAaEMbIX
JIEUCTBUI U NPEIOTBPAILATh HX;

HaJIU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABaTEJIbHON, KOMMYHHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTUBOCTOSTH UACOIOTHH XeMopoOu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHA HAYKU U OOILECTBEHHOM MPaKTUKU;

MOHMMAaHUA CHEIU(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ poiu B (GOPMUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LIEJIOCTHOTO MPEICTaBICHHUS 00 OKPYKAIOIEM
MHUpE KaK O €AMHCTBE IMPHUPOJbI U YEJIOBEKa, B TMO3HAHUM IPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH AJII COBPEMEHHOW LWBUIM3AlUU: B €€
TYMaHUCTUYECKON HANpaBJIEHHOCTH M Ba)XKHOW POJNIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOM
KyJbTYpPbl, PELIEHUH INI00ATBbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIECBOM M HKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreYeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHUECKH KOMGOPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHWUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS AJIs
aHanu3a U OOBACHEHHUS SBJICHUH OKPY)KAIOIIEr0 MHUpPa M MPOUCXOISAIMIUX B HEM H3MEHECHHIA,
yMEHHUS JIeTIaTh 000CHOBAaHHBIC 3aKIIFOUEHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LIEJIBIO MTOJIyYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUYECKNE 3HAHUSA JUISl PELIEHUS TpoOieM
B PEAJIbHBIX )KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0OBATEIbCKON AESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMI0O M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJYY€HHMIO HOBBIX 3HAaHUM TIO XHUMHH B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbIXx cdepax mpodeccuoHaIbHOU
JESATEIBHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MertanpenMeTHbIE pPe3yJbTaThl OCBOCHUs YYEeOHOrO mpenaMera «XHMHUS» Ha YpPOBHE
cpenHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHHUSI OOYUAIOMIMXCS MEKAUCUUIUIMHAPHBIC
(MexXIpeIMeTHbIE) OOlLIeHAYYHbIE IOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyUYHOM KapTHHBI MHpa
U crienn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HAayuHbId (aKT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeZIOBaHUE, HAOIOIeHNE, N3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbIe JIEHUCTBHUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHbe), obecmneunBaronme (GopmMupoBaHue (GYHKIIMOHAIBLHONM TPaMOTHOCTH |
COLMAIBHOM KOMIIETEHIMH 00YyYarOIINXCs;
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CIIOCOOHOCTh ~ OOYYaIOIIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCaJlbHble Yy4eOHBIE ICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM MPAKTHKE.

MeTaHpeI[MeTHBIG PE3YJIbTATBl OTpaXakoT OBJAACHUC YHUBCPCAJIbHBIMU y‘IGGHBIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA I[eﬁCTBI/IHMI/I.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOSITENIEHO  (DOPMYJIHPOBaTh M aAKTyaJIM3WpPOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeeNaTh LEeIN AeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;

HCIIOJIB30BaTh IHpPU OCBOCHUU 3HAHUUI HpI/IéMBI JIOTUYCCKOI'0O MBIINUJICHUSA — BBIACIATH
XAapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS ISl OObSICHEHUS OTNIEIbHBIX (PAKTOB U SBICHUM;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3HU MCKAY N3YUACMbIMU SABJICHUSAMU,

CTPOUTH JIOTHYCCKUC PaACCYKIACHUA (I/IHI[}IKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMAaTPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

IMPUMCHATH B INPOUCCCC MO3HAHHA, UCTIOJIB3YCMBIC B XUMHUU CUMBOJIMYCCKUC (3HaKOBBI€)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
xuMu4deckas (opMmyna, ypaBHEHHME XHMHUECKOM peakuud — TMpU pEeHIeHUHd Y4YeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ay, MPUMEHATHh Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
AJId BBISIBJICHUA XaPAKTCPHBIX ITPU3HAKOB U3YYaCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbI€e UCCIEA0BATEIAbCKHE TeHCTBUSI:

BJIaACTb OCHOBAMHU METOJ0B HAYUYHOTI'O IMO3HAHHA BEIICCTB U XUMHWYCCKUX peaKHHﬁ;

dopMynupoBaTh LEAM M 3aJa4d  HMCCIEJOBAHMS, HCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIEHO C(HOPMYITHMPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IPOBaHI/I}I TUIOTE3BI IO MPOBCPKC MPABUIILBHOCTU BBICKA3BIBACMBIX Cy)KIIeHI/II\/JI;

BJIaACTb HABBIKAMH CaAMOCTOATCIIBHOTO IINIAHUPOBAHUA W MNPOBCACHUA YUYCHHYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIAaTh 32 XOJIOM MpoIecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (GopMyIupoBaTh OOOOIICHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIICOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON WCCIIECIOBATEILCKOW M TPOEKTHOW JIESITEIIBHOCTH,
MPOSIBIISATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOIOB pEIleHUs
MPAKTUYCCKUX 3aaa4, MPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHMUA.

3) padora ¢ napopmanmeii:

OpUEHTHPOBATHCS B  PA3IUYHBIX HCTOYHUKAX HHPOpMANMK (HAYYHO-TIOMYyJIsIpHAs
JUTepaTypa XHMHUYECKOTO COJAEpXaHMs, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHeTa),
aHATU3UpPOBaTh HMH(POPMALIMIO pPA3IMYHBIX BHUJAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpoBaTh 3ampochl W MPUMEHATH pa3IUYHble METOAbl MpPH IOUCKE U OTOOpe
uHbOpMaIui, HEOOXOAUMOM /7S BBITMIOJHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOrO TUTIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;,
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CaMOCTOSITENIFHO BBHIOMPATh ONTUMABHYIO ()OPMY MPEACTaBICHUS WH(OPMAIH (CXEMBI,
rpaduKu, TUarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIONb30BaTh HAyYHBIM $3bIK B KadyecTBE CpeACTBa NpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXKIpeaAMeTHble ((U3NUecKue M MaTeMaTHYeCKUE) 3HAKu U
CHUMBOJIBI, (pOpMyIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIIATHOCTH.

OsgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 0OCYKIaeMOi TeMbl B X0/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (POPMYIHPOBATH CBOM TMPEIJIOKEHUS OTHOCHTENBHO BBIIOJHEHHUS
MIPEI0KEHHOM 3a/1auu;

BBICTYNATh C IpE3eHTAleld pe3yJbTaToB MO3HABATEIbHON AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH TIPH  BBINOJHEHHMH XHUMHYECKOTO
IKCTIEPUMEHTA, TPAKTHYECKON paboThl TO HCCIEIOBAHUIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mnpoekra U (OpMyJIUpPOBAaTh BBIBOJBI MO pe3yjibTaTaM HPOBEIEHHBIX
UCCIIeIOBaHUN MyTEM COTJIacOBaHUs MO3ULMHA B X0/1€ 00CYKA€HUS 1 0OMEHa MHEHUSIMH.

OsgiiaieHNe YHHBEPCAJTbHBIMH PeryJsiTHBHBIMH 1eHCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIIATH CBOIO TO3HABATENIFHYIO AEATEIBHOCTD,
onpenensst €€ eI M 3aJaud, KOHTPOJIMPOBATh M M0 Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeJlaraeéMblii alrOpUTM JIeHCTBUH MU BBHINOJIHEHUU Y4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHUs ¢ YYETOM MOIY4YEeHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JAEATENbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHndyeckast XuMHUs OTPaKaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN O XWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOW KApPTHUHBI MHpA, POJIM XMMHU B TO3HAHWW SIBJICHHA TPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJBTYpPhl JIMYHOCTH, €€ (YyHKIMOHAIHLHOM TI'PAMOTHOCTH, HEOOXOIUMOW st
pellleHrs TPAaKTHYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BIIAQJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKIKYACT: OCHOBOIOJATrarolIue
MOHSATUS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb,
AMEKTPOOTPHUIATEIFHOCTh, XMMHYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpami€HHasl), MOJIb, MOJSpHAs Macca, MOJIAPHBIH O00BEM, YITIEPOIHBIA  CKEJeT,
GyHKIMOHANBHAS TpyNNa, pajuKal, W30MepHus, HU30MEpPbl, TOMOJIOTHUYECKHUN pPsl, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUS, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM S3bIK XMMHUHW; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAaHHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUUYECKHX SIBICHUH, (PAKTOIOTHUECKHE CBEJCHHS O CBOMCTBAX,
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COCTaBe, MOJy4YeHHH U 0€30TTaCHOM MCIIOIh30BAHNN BKHEHIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKON JEeSATEIbHOCTH YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABINBATH
UX B3aUMOCBSI3b, NCII0JIb30BaTh COOTBETCTBYIOINE IOHATHS IIPH ONIMCAHUM COCTaBa, CTPOCHHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMHUPOBAHHOCTh YMEHHM HCIHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHON) (HOpMYIT OpraHMUECKHUX BEIEeCTB
Y ypaBHEHUU XMMHYECKUX PEaKLUUW, U3rOoTaBIUBATh MOJAEIU MOJIEKYJ OPraHMYECKUX BEUIECTB
JUISL WJUTFOCTPALIUU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAAIICHKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPENEIEHHOMY KIacCy/Tpymie COeAMHEHUN
(YyrneBoJopoabl, KHCIOPOJA M a30TCOAEpXkAallde COCIWHEHHS, BBICOKOMOJICKYIISIPHBIC
COEJIMHEHUs), JaBaTh UM Ha3BaHMs Mo cucrematnueckoid HoMeHkiatype (IUPAC), a takxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHUs OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, IMPOMMUIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, GopMaibAeTHa, aleTaabAeTui, MypaBbUHAs
KHCJIOTa, YKCyCHas KUCIJIOTa, OJIEMHOBAs KHUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO03a, QPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIIUIIH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEAENATh BHUIbl XUMHUYECKOM CBS3M B OpraHMYECKHX
coeMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUS TNPHUMEHATH MOJOXKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemiectB A. M. BytiepoBa isi 00bsSICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IUUHbIX KJIACCOB OPraHMYECKUX BEILECTB
(MeTaH, 3TaH, OSTWIEH, NPONWICH, aleTWwieH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsodn,
METAHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalIbJeTH, MypaBbHHAS U YKCYCHAs
KHUCJIOTBI, TJIOKO3a, Kpaxmall, LeJUIioj03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUUU C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb MCTOYHHUKH YIJIEBOJAOPOJHOTO ChIPbs
(HedTh, MPUPOMHBIA Ta3, yrojb), CIOCOOBI MX MEPEpadOTKH M MPAKTHUECKOE MPUMEHEHUE
MPOAYKTOB MEpPepadoTKH;

c()OPMHUPOBAHHOCTh YMEHUU MPOBOAWTH BBIYUCICHUS [0 XUMUYECKUM ypaBHEHUSIM
(Macchl, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEUIECTBA WIJIM TPOJIYKTa PEAKIMHA MO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BJIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOAaX HAYYHOIO
MO3HAHUSI, WCIOJb3YEMbIX B XHMHUM TPHU HM3YYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofeHUe, UW3MEpPEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAHUS ISl IPUHSTHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYALMIX, CBSI3aHHBIX
C BELIECTBAMH U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHUH COOJIONATh MPaBUiIa MOJIH30BAHUS XUMHYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBHITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBIIOJHATh XMUMHUYECKUNA HKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB IPU HArpeBaHWUH, MOJYUYCHHUE ITHICHA M M3YUYCHHE €ro
CBOICTB, KAaueCTBEHHbIE PpEAKIMM OpPraHMYECKUX BEIIECTB, JEHaTypauus OEIKOoB IHpu
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HAarpeBaHWH, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHUHU C MPABWIIAMH TEXHUKH 0€30IaCHOCTH
npu oOpallleHNH C BEIEeCTBAMM M JIAOOPATOPHBIM 00O0pPYAOBaHUEM, MPEICTABIATh PE3YIbTAThl
XMMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3almucu ypaBHEHMH COOTBETCTBYIOUIMX pPEAKIMHA U
(GbopMyIHpOBaTH BHIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHATM3HPOBATH XUMHUYECKYIO0 WH(POPMAIHIO,
HOJIy4aeMyo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(opManuu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTE YMEHHMH COOMIOAATh MpaBWila SKOJIOTUYECKH I1eJecO00pa3HOro
NOBEJICHUS B OBITY W TPYIOBOH JEATEILHOCTH B LEJISAX COXPAaHEHHS CBOETO 3JI0POBbS U
OKpPY’KaOIIeW NMPUPOIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS HA JKUBBIC OpraHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIECTB, NMOHMMas cMbica mnokasartens [IJIK, moscHate Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3JEHCTBHS HAa OPraHU3M
YEJI0BEKa;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsSl: YMEHHE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUIA;

JUIs  clenblX M cAa0OBHIAMIMX OOYyYaroIIMXCs: YMEHHE MCIIONIb30BaTh penbedHo-
TOUYECUHYIO cucTeMy obo3HaueHuit JI. bpaiins mis 3anucu XuMU4eckux popMyII.

11 KVIIACC

[IpenmetHble pe3yibTaThl OCBOCHHMs Kypca «OOmas U HeopraHudecKkas XUMHsD»
OTPAXKaIoT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHUMHUYECKOM COCTaBJISIIOIIEH €CTeCTBEHHO-
Hay4YHON KapTHHBl MHpa, POJIM XHMHUHU B TO3HAHUM SIBJICHUH NPHUPOIbl, B (HOPMUPOBAHUU
MBILIUICHUS] U KyJbTYypbl JIMYHOCTH, €€ (PYHKLUMOHAIbHON I'paMOTHOCTH, HEOOXOTUMOMW JUIs
pelIeHus] TMPAaKTUYECKHX 3aJad W SKOJIOTWYeCKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeLIE;

BJIAJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE
HOHATHUS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTpOHHBIE OpOUTAIM aTOMOB, HUOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OO0BEM, BaJEHTHOCTb, AJIEKTPOOTPHUILATEIBHOCTh, CTEIECHb
OKHUCJIGHHS, XHMHUYECKas CBs3b (KOBaJE€HTHas, WOHHAs, METaJUIMYecKas, BOJOPOAHAs),
KPUCTAJZIMYECKAsT  PEINETKA, THUIBl XMUMHYECKHX  PEaKkUUd, PAacTBOp,  DIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JNEKTPOJIMTUYECKAs JUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH  peakIuH, XHMHYECKOe  paBHOBECHE); TEOpPUHM U  3aKOHBI  (TeopHs
NIEKTPOJIUTUYECKON aucconuanuu, nepuomaudeckui 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHsI MAacChl BELIECTB, 3aKOH COXPAHECHMS W NPEBPAILLEHUS DHEPIUU IPU XUMHUYECKHUX
peaxiusix), 3aKOHOMEPHOCTH, CUMBOJHMYECKUH S3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHU,
JeKalMe B OCHOBE IIOHMMAHMS NPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHM,
(akTOJIOrMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJyUYEHHUH U O€301acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTAaHUIECKHUX BEIIECTB B OBITY U MPAKTHYECKON ACATEITHHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTb YMEHUH BBISBIIATh XapaKTE€PHbIE IPU3HAKK MOHATUH, yCTaHABINBATh
UX B3aHMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOILME IOHATHS IPHU ONHUCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTABIICHUS
(GopMya BelIECTB M YypaBHEHMH XHUMHUUYECKHUX PEAKLIMH, CHUCTEMAaTUYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbpHble Ha3BaHUS OTAEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblil ras,
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YIJEKUCIBbIA Ta3, aMMHUakK, TaméHas U3BeCTh, HErami€Has W3BECTb, NUThEBAas COJa, MUPHUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEeNATh BAJIGHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKHX
AJIEMEHTOB B COEIMHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAsI) B COCAUHEHUSX, TUI KPUCTAINIMYECKOW PEHIETKH KOHKPETHOIO
BelleCTBa (aTOMHasl, MOJIEKYJIsIpHas, MOHHAas, METaJuIn4ecKas), XapakTep cpelbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABIMBATH MPUHAAJICKHOCTh HEOPraHUYECKUX BEIECTB
10 UX COCTaBY K ONpPENeNEHHOMY KJIACCY/TPyTIe COSTUHEHNH (TIPOCTHIE BENIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(POTEPHBIE THAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBbICT Iepuoandeckoro 3akoHa J[. W.
MenneneeBa W JAEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOLIYI0, OOBSICHUTEIBHYIO |
POTHOCTUYECKYIO (YHKIINH;

C(OPMHPOBAHHOCTE YMEHMH  XapaKTE€pU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XMUMHYECKHX 3J1eMeHTOB 1—4 nepuozos [lepuonudeckoil cucteMbl Xumuueckux siemeHToB /1. U.
MenneneeBa, HUCHIONb3Yysl MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHYECKHUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JIEMEHTOB M UX
COEIMHEHMH 1o TepuoAaM U rpynnam [lepuoanyueckoil cucteMbl XUMUYECKUX sementoB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYLIECTBOBAHUE
TFEHETUYECKOM CBSI3M MEXJIy HEOPraHWYeCKMMH BELIECTBAMH C IIOMOILBIO YPaBHEHUIl
COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

c(OPMHUPOBAHHOCTh YMEHHs KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUUHU IO Pa3IMYHBIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHUIO CTENIEHEN OKUCIEHUSI 3JIEMEHTOB, OOPaTUMOCTH pEaKLii, YHaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTb YMEHHUH COCTABIIATh YPAaBHEHUsI PEaKLUN pa3IMYHbIX THIIOB, OJHBIE
U COKpalllEHHbIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEILIECTB, pACIO3HaBaTh OINBITHBIM IYTEM HOHBI,
NPUCYTCTBYIONIUE B BOJHBIX paCTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CYITHOCTh OKUCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii HOCpeACTBOM COCTaBJICHHS 3JEKTPOHHOT0 OajgaHca ITUX PEaKIUil;

c(OPMHPOBAHHOCTb YMEHHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEAKIIMU OT
pasinYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOr0 paBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTb XMMHMUYECKHE IPOLIECCHI, JIEKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO MOJYUYEHHs CEPHOM KHCIOThI, aMMHaKa, a Takke CHOPMUPOBAHHOCTD
npeicTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIAX U 3KOJOTHYECKHUX MpoOiIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TIOHATHUS
«MaccoBas JOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B IMPH XUMHUYECKUX
peakIMax, Macchl BellecTBa MM 00bEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEUIECTB, TEIUIOBOro 3 QeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;
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c(hOpPMHUPOBAHHOCTh YMECHHI COOJFO/IATh MpaBUiia MOJ30BAHUS XUMUYCCKOW TIOCYI0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUiia 0OPAIICHUS C BENIECTBAMH B COOTBETCTBHUU C
WHCTPYKUHUSMU TIO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIAHUPOBATH M BBIIOJHATh XHUMHUYECKUNW DKCIECPUMEHT
(paznmoxeHue NEepoKcHaa BOAOpOAa B NPUCYTCTBUM KaTalu3aTopa, ONPEIEICHHUE CPEabl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATLHOTO WHANKATOPA, BIUSHUE PAa3TUYHBIX (DAaKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEaKIu, peaklud HMOHHOTO OOMEHa, KA4eCTBEHHbIC pPEaklUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHMSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3amay no teMaM «Meramiey U «HemeTtamnasl») B COOTBETCTBHUM C NPaBWJIAMU TEXHUKU
0e30macHOCTH TP OOpaIICHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYI0BaHUEM, MPECTABIISATh
pe3yNbTaThl XUMUYECKOTO HKCIEpUMEHTa B (OpMe 3alucH ypaBHEHHUH COOTBETCTBYIOILIUX
peakuuii ¥ GopMyIUPOBATH BHIBOBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUI KPUTHUYECCKH aHAIM3UPOBATH XUMHUYCCKYIO HH()OPMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICcTBa MAacCOBOM KOMMYyHHMKanuu, MHTepHEeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COONMIOAATh MpaBWJIa SKOJIOTUYECKH IIeJIeCO00pPa3HOTO
NOBEJIEHNS B OBITY U TPYAOBOH JEATEIBHOCTH B LEISIX COXPAaHEHMsI CBOErO 3/10pOBb U
OKpYXaIoIlel TPUPOIHON Cpe/lbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUSI Ha YKUBBIE OPraHU3MBbI
onpenenéHHBIX BEUIeCTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATh Ha mpumepax CrnocoObl
YMEHBIIEHUS U MIPEAOTBPALIEHUS UX BPEAHOIO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsT 00Y4aroIMUXCs C OTPAHHMYCHHBIMA BO3MOXHOCTSIMU 37I0POBbS: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHMUIA;

JUISL  CIETBbIX W CHa0OBUAAIIMX OOydYalolIUXCs: yMEHHE HCIOJIb30BaTh penbedHo-
TOUYECUHYIO cucTeMy obo3HaueHuit JI. bpaiins mis 3anucu XuMU4eckux popMyI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonnyectBo yacos JICKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM (un¢posbie)
Ne i/m Konrtpoabnbie IIpakTnueckmne
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypest
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Paspnen 2. Yriaesogopoasl
2.1 [IpenenbHbIE yIiIeBOAOPOALI — AJKAHBI 2
’ HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI, 6 |
aJIKa/IN€HbI, aJTKUHBI
23 Apomarnyeckue yrieBoJopOIbl 2
54 ITpupoHbIE HCTOYHUKH YIIIEBOJOPOOB U 3 1
UX mepepaboTka
Hroro no paszneny 13
Pasnen 3. Kucsiopoacoaep:xamnue oprannieckue coeJuHeHNs
3.1 Crnuptsl. deHon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrnesoasl 3 1
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Hroro no pazneny 13

Pasnen 4. AzoTcoaepxxamye opraHu4ecKue coeJMHeHus1

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3
Uroro no pazneny 3

Paspnen 5. BbicOKOMOJIEKY ISIpHBIE COCIMHECHUS

5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Utoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34
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HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

CrpoeHnue atoMoB. [lepnonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX
anemeHToB 1. . MeHneneeBa

12 Crtpoenue BemiectBa. MHOTOOOpasue
' BEILIECTB

1.3 XUMUYECKUE peaKknu
Hrtoro no paznemy

Pa3nen 2. Heoprannueckasi Xumust
2.1 MeTtamiel
2.2 Hemertamnbl

53 CBsI3b HEOPIraHMYECKHMX ¥ OPraHMYECKHX
' BEIIECTB

Uroro no pazgeny

Pa3pen 3. XuMus 1 :Ku3HbL

3.1 XUMHUS U )KA3HD

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

11 KITACC

KoanuyecTBo yacos

Beero KonTpoJbHbie
padoThI
3
4
6 1
13
1
2
17
4
4
34 2
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IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl



n/n

Tema ypoka

[Ipenmer opraHnyecKou XUMUH,
€€ BO3HMKHOBEHHE, PA3BUTHE U
3HAYCHUE

Teopus cTpoeHHss OpraHUYECKUX
coenuHenuii A. M. bytneposa,
€€ OCHOBHBIE TIOJIOKEHUS

IIpencraBnenue o
KJ1acCU(UKALUU OPTraHUYECKUX
BemecTB. HoMenknarypa
(cucremaTudeckas) u
TPUBUAJIbHBIE HA3BaHUS
OpraHMYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTeuime
MPEICTAaBUTENN aTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOWCTBA

OTUJIEH U MPOINUIEH —
IIPOCTEUIINE TPEACTAaBUTEIN

Bcero

INOYPOYHOE IINTAHUPOBAHHUE

22

10 KITACC
Kosaun4yectBo 4yacos
Kontpoabusie IIpakTnuyeckue
padoTsbI padoThI
1
1
1
1
1
1

Jlara
U3yYeHUs

JJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://academy-
content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efbl16fa4916a

https://academy-
content.apkpro.ru/lesson/c935a58c¢-
ab0e-4¢59-9dcf-20517ae4b52¢

https://academy-
content.apkpro.ru/lesson/726ee099-
el1a9-410f-b8be-b4cb589aeadl

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473¢c-b3d7-ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
https://academy-

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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AJIKCHOB

[TpaxTuueckas padora Ne 1.
«ITonyuenue >TrICHA U
W3YyYEHHE €ro CBOMCTB»

Ankanuensl. bytaauen-1,3 u
MetunoyrtaaueH-1,3. [lomyyenue
CHHTETUYECKOT0 KayuyKa 1
PE3UHBI

AJKHMHEIL: cOCTaB B 0COOCHHOCTH
CTPOCHUS, TOMOJIOTUICCKHMA PSi.
Aueruien — npocTtermunit
MIPEACTaBUTENh AIKHHOB

Brluucnenus no ypaBHEHHUIO
XUMHUUYECKON peaKIuu

ApeHbI: 6EH30J U TOTYOII.
TOKCHYHOCTH apEHOB

I'eneTmueckas CBA3b
YTIIE€BOOPOIOB,
MIPUHAJISKAIINX K Pa3TMYHBIM
KjaccaMm

[IpupoaHbIe UCTOYHUKHT
YIJIEBOIOPOOB: IPUPOAHBIN Ta3
Y TIOITy THBIE HEPTSIHBIE Ta3bl,
He(Th U POIYKTHI €€
nepepadoTKu

[IpupoaHbIe UCTOYHUKHT
YIJIEBOIOPOIOB: IPUPOAHBIN Ta3
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U MOy THBIC HE(TAHBIE Ta3bl,
HEPTH U IPOTYKTHI €€
nepepaboTKu

KonTponbhas pabota mo
pazneny «YTJIeBOIOPOIbI»
[IpenenbHbIE OAHOATOMHBIE

CIIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBsizb

MHOroaToMHBIE CIIUPTHI:
STUJICHIJIUKOJb U TIIULEPUH

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XUMUYECKHE
CBOWCTBA, MPUMEHEHUE

Anpaeruapl: hopMambaeTUA U
areraapaerun. AneTod

OMHOOCHOBHBIC MTPE/IEITbHBIC
KapOOHOBBIC KHCIJIOTHI:
MypaBbHHAS U YKCyCHasI

[TpaxTrueckas padorta Ne 2.

«CBolicTBa pacTBOpa YKCYCHOU

KHUCJIOTBD)

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK MPeJICTaBUTENN
BBICHINX KapOOHOBBIX KHCIIOT

MpI1a KaK COJIU BBICIIMX
Kap6OHOBLIX KHCJIOT, UX
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MOIOIIEE NENCTBUE

CnoxHbIe d(pUpbI Kak
MIPOM3BOIHBIC KAPOOHOBBIX
KUACIOT. [ Maposn3 ciioKHbBIX

a¢upoB

Kupsbr: runponns, mpuMeHeHHe,
Ouosoruyeckas pojb )KUpPOB

VYTieBonsl: cOCTaB,
knaccudukanus. Baxneime
MIPEACTABUTENH: TJII0K034,
dbpykTo3a, caxaposa

Kpaxman u nemntonosa kak
MPUPOJIHBIE TTOTUMEPHI
KonTponbHas padota no
pazneny
«Kucnopoaconepxaiue
OpraHUYECKHUEe COCTUHEHUS

AMUHBI: METWJIAMHWH U aHWJINH

AMHWHOKHUCIIOTHI KaK
aMdoTepHbIe OpraHnYeCKHe
COEJIMHEHUS, UX OMOJIOTHYECKOe
3HaueHue. [lentuast

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUs
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OCHOBHBIE IOHATHUS XUMHUH
33 BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUN

OCHOBHBIC METOAbI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX
coequHeHui. IlnactMmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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n/n

11 KITACC

KoanuyecTBO 4acoB

Tema ypoka KonTpoJabubie
Bcero
padoThI

XUMAYECKUAM DJIEMEHT. ATOM.
DneKTpoHHAs KOH(PUTYpAIHsI aTOMOB

IlIepnonnueckuit 3akoH u Ilepuonnueckas
cHCTeMa XUMH4YecKux sjaemenTon . U.
Menneneesa, ux CBs3b C COBPEMEHHOMU
TEOPHEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMUYECKHUX AIIEMEHTOB M UX
COCIMHEHUH MO IPYINaM U EPUOIaAM.
3HaveHHUE MEPUOINIECKOTO 3aKOHA U
CUCTEMbI XUMHUUYECKHUX dj1eMeHTOB [[. 1.
MenneneeBa B pa3BUTHH HAyKHU
Crpoenue BelecTBa. XUMHUUECKas CBA3b,
e€ BUJIBI; MEXaHU3MBI 00pa30BaAHU 1
KOBAJICHTHOM CBsA3U. BopoponHas cBs3b
BaneHTHOCTh. DIIEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. BemecTna

MOJICKYJISIPHOT'O U HEMOJICKYJIAPHOT'O !
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI. 1

MaccoBast 10151 BElIecTBa B pacTBOpE

27

IIpakTHYecKkue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbBbIE
nu@poBbie
o0pa3oBaTe/bHbIE

pecypcbl
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11

12

13

14

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHHUN.
I'enetnueckas cBsA3b HEOPraHUYECKUX
BEUIECTB, Pa3JIMYHbIX KJIACCOB

Krnaccudukanus XuMHuecKux peakiuii B

HEOPraHWYECKOU U OpraHu4eCKON
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEIL[ECTB; 3aKOH COXPAHEHUs U

MMPEBpAlICHUA DOHCPTUU IMTPHU XUMHUYCCKUX

peaKIusax

Ckopoctb peakiuu. OOpaTumpie
peakuuu. XUMHYECKOE paBHOBECHE

[Tpaktuueckas padota Ne 1. « Bimustaue
pa3INyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DIIEKTPOUTHYECKAs JUCCOIHALIHS.

[Tonsitue o BomopogHOM mokasarene (pH)

pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponn3 opraHnvecKkux u
HEOPraHMYECKUX BEIICCTB

OKHUCIIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [lonsaTre 06 mekTponm3e
pacIIaBoB U paCTBOPOB COJICH
KonTponpHas padora mo paszieiry
((TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

MerTanibl, uX IOJ0KECHHUE B
[Iepronnueckoit cucTeMe XUMUYECKUX
anemenToB 1. 1. Menneneepa u

28
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0COOCHHOCTH CTpOCHUs aToMOB. O01He
duznyecKre CBOMCTBA METAIIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUI
PSI HaIPSHKEHUI METaJIOB

XHUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSTUHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeIUHEHUN

XuMHUUYecKHe CBOMCTBA IIUHKA, KeJie3a U
UX COeNMHEHNN

[IpakTuueckas padora Ne 2. "Pemienue
9KCHEPUMEHTAJIbHBIX 3aJa4 110 TEMe
«Metamne»"

Hewmeramisl, UX nonoxeHue B
[Tepuoanueckoil cucTeMe XUMHUECKUX
aniemenToB J[. . MeHnneneesa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Pu3nyecKue CBOKMCTBA HEMETAJIIOB.
AnoTponusi HEMETaUIOB (Ha IpUMEpE
KHCII0poJ1a, cephl, (hocdopa u yrieposaa)
XUMUYECKUE CBOWCTBA T'aJIOTEHOB, CEPBI
U UX COSTUHECHUN

XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa u
UX COCOUHEHUN

XHUMHUUYECKUE CBOMCTBA yIIepoa,

KpPEMHUA U UX COGI[I/IHCHI/Iﬁ

HpI/IMeHeHI/Ie Ba)XHEHIIINX HEMETAJJIOB U
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HUX COeJUHEHUN

O0001IeHre U CUCTEMATU3ALNS 3HAHUN
o TeMe «HemeTtamnsny. Beraucienus mo
YPaBHEHUSAM XUMHYECKHUX PEaKIUi U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHBIX 3a7a4 110 TEMe
"Hemertanmnsl"»

KonTponbHas paboTa o Temam
«Mertamne» u «HemeTtamibny

Heopranudeckue n opranuueckue
KHCII0TeL. Heopranuueckue u
OpraHUYEeCKHE OCHOBAHUS

AM@oTepHbIe HEOpraHUYeCKHe U
OpraHUYECKHUE COCTUHEHUSI.
I'eneTnueckas CBs3b HEOPTAaHUYECKUX U
OpTraHU4YCCKUX BCIICCTB

Poinb xumuu B obecrieyeHNH
3KOJIOTUYECKOM, SHEPTreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUIIMHBI

[IpencraBnenus 06 oOMMX HAYUHBIX
MPUHLINIAX POMBIIIIEHHOTO MOTYYeHHUS
BAKHEUILINX BEUIECTB

UYenoBek B MUpPE BEILIECTB U MaTEpUAJIOB

XuMus u 3A0POBBE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34
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YYEBHO-METOJIMYECKOE OBECIHEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Xumws, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnienne»,2023 r
Xumus, 11 knace/ I'abpuensn O.C., OctpoymoB W.T'., Crankos C.A., AKiioHepHOE
obmectBo «M3aarenscTBO «IlpocBemenne»,2021r.

METOJUYECKHUE MATEPHUAJIBI AJI51 YUYUTEJIA
Xumusi(6a3oBblitypoBeHb). Peannsanus o0pa3oBaHus: METOIUYECKOE TOCOOUE IS YUUTEIS
/ KaBepuna A. A., [luuyruna I'.B.; nox pen.I'. B. [Tuuyrunoii. M. : ®I'BHY «MHCcTHTYT

cTpaTeruu pa3BuTus odpasosanusi PAO», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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