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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMmMa 10 XWMHUH Ha YPOBHE cpemHero oOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHUS (enepaiabHOil 00pa30BaTeNbHON MPOrpaMMbl CPeJHEro OOMIEero
obpazoBarus (DOIlI COO), mpencraBieHHBIX B DenepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIHHOM
cragmapre COO, c¢ yuérom Konmenmun mnpenogaBaHus ydeOHOro mpeameTa «XWMHAS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir ®enepanyn, pealn3yrolnX OCHOBHBIE 00pa3oBaTelbHbIE
MPOTPaMMBI, M1 OCHOBHBIX MOJI0KeHHN «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXOIOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONpPENENCHUIO OOIIel CTpaTerHu
00y4eHus, BOCIUTAHHS U Pa3BUTHsI 00yUaroIuXcs cpeAcTBaMH yuyeOHoro npeaMeTa «Xumus» ans 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIeNTyaimpHble mojoxernns OPI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LeJNel, COACp)KaHHsA, pPe3ydbTaToB OOy4eHUs M TpeOOBaHUH K YpPOBHIO
MOJrOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TOJTydaeMoOe BBITYCKHUKAaMHU OOIIeoO0pa3oBaTeNbHON OpTaHH3aIlHH,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIOIINM STAllOM peaTn3aiiu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEW, MPHUCYIIUX IIETOCTHON cucteme
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOIBI, (HhOpPMUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEe KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0pOBBIO W MPHPOAHON cpeme. Peanmsyercss xuMudeckoe oOpazoBaHWe OOy4aroIIUXCS Ha
YpOBHE CpeAHero oOmero odpa3oBaHHsl CPEACTBAMH YYEOHOTO MpenMmera «XUMHs», COIEpKaHue M
MOCTPOCHUE KOTOPOTO OIPENENIeHbl B MPOTPaMMe M0 XUMHH C YIETOM CIEMUGUKA HAYKH XUMHH, €€
3HAYCHUS B TIO3HAHWY MPUPOABI U B MaTEpUANbHON XKHU3HM O0IIECTBa, a TAKXKe ¢ yU4ETOM OOIIUX Hesed 1
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoii ®enepannu.

XUMHSL Kak D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK WTIpaeT O0coOylo poilb B COBpPEMEHHOU
[UBWIM3AIMYA, B CO3JaHMM HOBOW 0a3bl MarepwaabHOW KynbTypbl. OHa BHOCHT CBOH BKJaJ B
(dopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE LEIOCTHOTO TPEACTAaBICHHUS 00
OKpY’KaroIlleM MHUpEe KaK O eIWHCTBE MPUPOIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMUU Ha OCHOBE
TIOHUMAaHHs BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHMS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3aMMOJEWCTBYS C JPYI'MMU E€CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOThEeMIIeMOH
YaCThI0 MHPOBOW KYIBTYpPBI, HEOOXOAMMBEIM YCJIOBHEM YCIEIIHOTO TPyJa M XU3HU KaKIOTrO UJIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaKk HayKa CO3MaTeNbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HarpaBiieHa
Ha pelIeHue rI00aTbHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOMN, SHEPTEeTHUECKOM,
MUIIEBOH, SKOJIOTHYECKOM O€301MaCHOCTH M OXPaHBI 3/I0POBbSL.

B cooTBeTCTBHM C OOIIMMU LEISIMH U MPUHITMIIAMUA CPEIHETO OOIIEro 00pa30BaHUs COJCPIKAHNE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIi yPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY O00yYaroOmUXCcs, HEOOXOANUMYIO MM IS BHIPAOOTKA MHPOBO33PEHYECKIX
OPUCHTUPOB, YCHICUIHOIO BKIIIOYECHUA B KXKHU3HbL COIIMYMaA, NPOAOJIKCHUA O6paSOBaHI/IH B Pa3IMYHBIX
o0acTsX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XuMus» ABJSIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O01mas ¥ HeopraHuvdeckass XMMUsD), OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHWM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHWNA M3 OOIIeH XUMHUN)
U opraHuueckod xumuu. DopMHpOBaHHE [AaHHOM CHUCTEMbl 3HAHWH NpU HM3YYCHUH TNpeaAMeTa
o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTI00Opa3usi BEIIECTB HA OCHOBE OOLIMX MOHSTHH,
3aKOHOB U TEOPHUM XUMUHU.

CrpykTypa conepkanust KypcoB — «Opraamueckas XumMus» u «O01mas 1 HeopraHuIecKas XUuMHUsDy
chopMHupoBaHa B NpOrpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOrO MOAXOJa K H3Y4YCHHIO Y4eOHOro
Martepuajga W OOYCIIOBIIEHA HMCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeIeIEHHBIX
TEOpPETUUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOol XHMHUHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPHUU CTPOEHHS OPraHUYECKMX COEAMHEHMH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX U
3NIEKTPOHHBIX NPEACTaBIEHUH O CTpoeHWH BemiecTB. CBemeHMs 00 HM3ydaeMbIX B Kypce BEILECTBaX
JTAIOTCSl B Pa3BUTHH — OT YTJIEBOAOPOIOB 1O CIOXHBIX OMOJIOTHYECKH aKTHBHBIX COeOUHEHHH. B Kypce
OPTaHWYECKOW XUMHH IIOy4aloT pa3BUTHE C(HOpMHUPOBAaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
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00pa30BaHMs MEPBOHAYAIBHBIE MPEACTABICHHUS O XUMHYECKOM CBS3M, KIACCHU(PHUKAIMOHHBIX MpPHU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKOM PeaKIim.

[Tox HOBBIM YTJIOM 3pEHHS B MpeAMETe «XUMUs» 0a30BOT0 YPOBHS PacCMaTPUBACTCS U3yUEHHBIN
Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHHs TEOPETHUCCKUN MaTepual v (DaKTOJOTHYECKUE CBEIICHUS O
BEIIeCTBaX M XUMHYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHWdecKask XUMUSD)
0o0yJarommmMcsl  TPEIOCTAaBISETCS] BO3MOXKHOCTh OCO3HATH 3HAYCHHWE IEPHOAMYECKOTO 3aKOHa C
OOIIETEOPETUYECKNX ¥ METOMOJIOTUYCCKUX TIO3MIUN, TIy0)Ke TMOHATh HUCTOPHYECKOES W3MCHEHUE
(YHKIHIA 3TOTO 3aKOHA — OT 0000IaroImei 10 OOBICHSIONMIEH 1 TPOTHOZUPYIOIIEH.

Enunast cuctema 3HaHUNW O BaXKHEWIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHUH, CBOMCTBaX H
MPUMCHCHUHU, a4 TaKKE O XUMHYCCKHX PEaKIUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
noroHseTcs B Kypcax 10 u 11 xmaccoB afieMEHTaMU COACPKAHUS, UMCIOIIUMH KYJIbTYPOJIOTHYSCKUHN U
MPUKJIATHON XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT ITOHMMAHHIO B3aUMOCBS3M XHMHU C JPYTUMHA
HayKaMH, pPacKpbIBAIOT €€ poJIb B IIO3HABATCIILHOM W MPAKTHYCCKOH JEATSIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHHIO YBa)KEHUS K IPOLIECCY TBOPYECTBA B OOJACTH TCOPHHM W MPAKTUUYCCKHX
MIPUIIOKEHUI XUMHUH, IOMOTAIOT BEITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
mpo0OiieMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIHNBATh HH()OPMANHIO U TPUMEHATH €€ s
TIOITIOJIHCHUA 3HaHI/II71, PEHICHUA MHTCIUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX UCCIIEA0OBATCIIbCKUX 3a/1a4. B
[EJIOM CcoZep)KaHWe Y4eOHOro mpeaMeTa «XHMHUS» TAaHHOTO YPOBHS HM3yYEHHUS OPHEHTHPOBAaHO Ha
(dhopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKONW OCHOBBI JJIi TMOHUMaHUS (PriIocoCKUX HIeH,
TaKMX KaK: MaTepHajbHOE EIMHCTBO HEOPraHUYEeCKOTO M OPraHu4ecKOro Mupa, OOYCIIOBJICHHOCTh
CBOJNCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, [TI03HABAEMOCTb IPUPOJHBIX SBJIECHUHI IIYTEM 3KCIIEPUMEHTA
U pelIeHus MPOTHBOPEYN MEXKIY HOBBIMH (PaKTaMH M TEOPETUYECKHMHU MPEIIOCHUTKAMH, OCO3HAHUE
pPOJIM XUMHHM B PCUICHUM DKOJIOTMYECKHX MPOOJIeM, a Takke Mpo0jeM COCpeKCHUS DHEPreTHYCCKHUX
PECYpCOB, ChIPpbA, CO3AaHNA HOBBIX TEXHOJIOTUH U MaTcepualioB.

B mmane pemeHus 3amad BOCHUTAHHSA, PA3BUTHS W COIUANM3ANHNNA OOYYAIOIIUXCS TPHHATHIC
MpOrpaMMOi TIO0 XHMHH TIOAXOABI K OMNPEIESNICHUI0 COAEp)KaHWS W TOCTPOCHHS TIpeaMeTa
NpeayCcMaTpUBaloT (OPMUPOBAHNE YHHBEPCATIbHBIX YUeOHBIX JCHCTBHI, MMEIOMNX 0a30BOec 3HAUYCHUE
JUTSL a3 IMYHBIX BHJIOB JISATCIILHOCTH: PEUICHUS MPO0JieM, MMOUCKa, aHAIn3a U 00pabOTKH WH(pOPMAIIVH,
HEOOXOJUMBIX [UIS TPHOOpPETEHHsI ONbITa TNPAKTUYECKOW U HCCIeNOBATENbCKON esATeNbHOCTH,
3aHUMAIOIICH BaXHOE MECTO B MIO3HAHUU XUMHH.

B mpakTuke mnpernojiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHuUs, TaK M Ha
YpOBHE cpelmHero odimiero oOpa3oBaHMS, MPHU OMNPEICICHUN COJIEPKATEIFHOW XapaKTEPUCTHKU Lenen
W3y4eHUs] TIpeaMeTa HallpaBIIEHUEM TIePBOCTEIIEHHOW 3HAYUMOCTH TPAIWIMOHHO TPHU3HAETCS
(hopMHUPOBaHUE OCHOB XUMHUYECKON HayKd KakK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECCKOMH
JIESTEIIbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyNbTypbl. C METOAMYECKON TOYKU
3peHUs TAKOW TIOJIXO K OTIPEACIICHHIO TIeTIei M3yUeHHs ITpeIMeTa SBIISETCS BIIOJIHE OTPaBIaHHBIM.

COFJ'IaCHO I[aHHOﬁ TOYKE 3PCHUA TJIaBHBIMHU LEJIAMU U3YUYCHUA NTPEAMCETA «XuMHA» Ha 6a3OBOM
ypoBae (10 —11 xJ1.) SBISIFOTCSI:

e (GopMHUPOBaHUE CHUCTEMBI XMMHUYECKHX 3HAHWH KaK Ba)KHEUIIeW COCTaBISIONIEH €CTEeCTBEHHO-
HAayYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JEXKaT KIOYEBBIC MOHATHS, (yHIAMEHTAIbHEIE
3aKOHbI W TCEOpHUHU XHWMHH, OCBOCHHE A3bIKa HAYKHW, YCBOCHHUC W IMOHHMMaHHWEC CYIIHOCTH
JIOCTYIHBIX OO0OOIICHUI MHUPOBO33PEHUECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOPHEH HX
pa3BUTHS U CTAHOBIICHVS,

e (GopMUpOBaHHE M pa3BUTHE TMPEJACTABICHUNA O HAyYHBIX METOAAaX IIO3HAHWS BEIIECTB U
XUMHYECKUX PEaKIHid, HeOOXOIUMBIX Il MPUOOPETEHUs] YMEHUH OPHEHTUPOBATHCS B MHPE
BCIICCTB MU XHUMHYCCKHUX ﬂBHeHHﬁ, UMCIOIIMUX MECTO B IpUPOAC, B HpaKTH‘IeCKOﬁ u
MTOBCETHEBHOW KU3HU;

® Da3BUTHE YMEHHUW U CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAONIONEHWEM H OOBSICHEHHEM
XUMHYECKOTO 3KCIIEPUMEHTA, COOIIOICHIEM MTPaBIII 0€30I1aCHOT0 OOpaIeHHs ¢ BEIIECTBAMHU.

Hapsimy ¢ atuM, comepikareibHas XapaKTEpPUCTHKA IeJeH M 3adad HM3y4YeHHsS IpeaMmeTa B
mnmporpaMMme 1Mo XUMHUHU YTOYHCHA MW CKOPPEKTHpPOBaHa B COOTBETCTBHMM C HOBBIMU IIPUOPUTETAMU B
cucteMe cpenHero ooOmiero oOpazoBanus. CerojHs B TIPENOJIaBAaHUM XWMUU B OOJbIIECH CTETICHU
OTNAETCS TIPEANOYTEHHE MPAKTHYECKOW KOMIIOHEHTE CONEp)KaHUs OO0y4YeHHs, OPHUEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKa OOIIE00pa30BaTeNbHONW OpraHW3alliy, BJIAACIONIETO HE HaOOpOM 3HAHWH, a



(GYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHMSMH aKTHBHOTO HONYYCHHS 3HAHUH U
HNPUMEHEHUS UX B peabHOM JKH3HU JUIS PEIICHUS MPAKTHYECKUX 3a/1a4.

B cB3M ¢ 3TUM Npu KM3yYEHHH mpenMmera «XHMHUs» JOMUHHpYIOLIlee 3HaYyeHHWE MPUOOPETaroT
TaKue LeNU 1 3a]a49H, KaK:

ajanTanys OOYYalOIIMXCsl K YCIOBHSAM IHHAMHYHO Pa3BHBAIOIIETOCS MHpPA, (OPMHUpPOBAHHE
MHTEIUIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITETIbHOMY MPUHSTHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX
C BEIIECTBAMH U UX NPHIMEHEHHEM;

¢dopMupoBaHHEe y OOyYAIOMUXCA KIFOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIIETEHIINH), UMEIOIINX
YHHUBEpCAIbHOE 3HAUYEHHE AJISl Pa3IMUHBIX BUAOB JIESATEIBHOCTU: pEIICHHUs NPoOJieM, IOUCKa, aHaIh3a U
00paboTku uH(pOpMaLnU, HEOOXOAUMBIX AJsl MPUOOPETEHHs OIBITa NESTEIHHOCTH, KOTOpas 3aHHUMaeT
Ba)KHOE MECTO B IO3HAHWM XHMHHM, a TAaKKe IS OLECHKH C IMO3HMIUH SKOJOTMYecKol Oe30macHOCTH
XapakTepa BIUSIHUS BEIIECTB M XUMUYECKHUX MIPOLIECCOB HA OPTaHM3M YENIOBeKa U MPUPOTHYIO CPeay;

pasBUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaromuXCs: CIIOCOOHOCTH CAMOCTOSTEIBHO MPUOOPETaTh HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBHH C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH()OPMAIIOHHBIE TEXHOJIOTHHU IS TIOMCKa
Y aHanu3a y4eOHOW M HAyYHO-TIOMYJISpHON HH(OpMAIMK XUMHUECKOTO COCPKAHHUS;

dopMupoBaHHEe W pPa3BUTHE y OOYYAIOIIMXCS ACCOMMATHBHOIO W JIOTHYECKOTO MBIIIICHUS,
HaAOIOJaTETFHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YACTHOCTH, IPHU
IJIAaHUPOBAHUHN U MPOBEACHUN XUMUNUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHHMCTHUECKOW HANpaBICHHOCTH XHMUH, €€
BO)XHOM POJM B PELICHHH TJIO0ANBHBIX MPOOJIEM panMOHAIBHOTO MPUPOJONOIB30BAHUS, MOMOIHEHUS
SHEPreTHUECKUX PECYpPCOB W COXpPaHEHHs] MPUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeKHOT0 OTHOIIEHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO, & TaKKE MPHOOPETEHUS OIBITA MCIOJIb30BaAHUS
HOJYYCHHBIX 3HAHWU JUIA NPUHATHS T'PAMOTHBIX PEHICHHH B CHTYAIMsAX, CBSI3aHHBIX C XUMUYECKHMHU
SIBJICHHSIMU.

B yueOHOM miaHe cpenHero o0mero o0pa3oBaHus MpeAMET «XUMHs» 0a30BOTO YPOBHS BXOJUT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HaY4HBIEC TIPEAMETHD).

OOmiee yucao YacoB, OTBEAEHHBIX U U3YYEHHS XMMHUH, Ha 0a30BOM YPOBHE CpEIHEro OO0ILIero
oOpa3zoBanus, cocTaBigeT 68 yacoB: B 10 kmacce — 34 waca (1 yac B Henemo), B 11 xmacce — 34 gaca (1
4yac B HEEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAA XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHHU

IIpenMer opraHM4YecKOM XUMHUU: €€ BOZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOIYYCHHH HOBBIX
BEILLECTB U MaTepuasioB. Teopusi CTpOCHUs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonoxeHusi. CTpyKTypHble (OpMYJBI OPraHUYECKHX BeEMIeCTB. | oMonorus, u3omepus. XHUMHYECKas
CBA3b B OPraHUUYECKUX COETMHEHHIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBaenne o kinaccupuKaluyM OpPraHUYECKHUX BemlecTB. HoMmeHkKIarypa OpraHu4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BAKHEHIIMX MPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOIbl H3YyYCHHs BEIIECTB M HX IPEBPALICHUI: O3HAKOMJICHHE C
o0pa3uaMy OpPraHWYECKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOZAEIMPOBAHHE MOJIEKYI
OpraHn4YCCKUX BCIICCTB, Ha6J]IOZ[eHI/I€ U OINHMCAHUC ACMOHCTPALMOHHBIX OIIBITOB IIO MNPCBpalICHUIO
OpPTaHMYECKUX BEIIECTB IIPH HArPEBaHUH (TUTaBlIeHHE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — NMpOCTeNIINe NpeaCcTaBUTENN
aNKaHOB: (M3UYECKUE W XMMHYECKHE CBOWCTBA (peaklMy 3aMEHICHUS W TOPEHUs), HaXOXKICHHUE B
MIPUPOJIE, TOJIyYEHUE U TPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAn. OTWIEH M MpONWIeH — MpocTeline
NpEACTaBUTENI  alKCHOB: (H3MYecKkne W XUMHUYECKHE CBOWCTBa (peakluu THUIAPUPOBAHUS,
raJlOTeHUPOBaHMS, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aLiN ), OJIyYeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u meTunOyraaneH-1,3: cTpoeHre, BaKHEUIINE XUMIYECKHE CBOMCTBA
(peakuus nomumepu3anun). [loyueHre CHHTETHYECKOTO Kay4uyKa U PE3UHBI.

AJKMHBI: cOCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTHUECKHH Psfl. AUETWIEH — MpOCTeHIIunii
NpPEACTAaBUTENb AaJKHHOB: COCTaB, CTpOEHHE, (U3NYECKUE M XUMHYECKHE CBOWCTBAa (pEeaKLuH
THIPUPOBAHMS, TAJIOTEHUPOBAHNSA, TUAPATAIIUHN, TOPEHHUS ), TOyIE€HUE U IPUMEHEHUE.

Apensl. benzom: cocrtaB, cTpoeHHEe, (QU3MYECKHME W XHMHYECKHE CBOWCTBa (peakiuu
raJloreHUPOBaHMS U HUTPOBAHMUS ), [TOJIydCHUE U IPUMEHEHUue. 10y0: cocmas, cmpoenue, husuieckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUpPOSanusi U HUMPOBAHUS), NOJAYHeHUue U NpuUMeHeHue.
TokcuyHOCTH apeHOB. 'eHeTHYeCKast CBSA3b MEXAY YIVIEBOJOPOAAMM, IPUHAJIIEKAIMUMH K Pa3IMYHbIM
KJIaCCaM.

ITpupoaHble HCTOYHHMKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e€ mnpoumcxoxknenue. CrocoObl mepepaboTkum He(TH: TIEPErOHKA, KPEKUHT (TepMHYECKHH,
KaTaMTHYeCKuil), muponu3. [IpoaykTel nepepaboTku HedTH, MX TPUMEHEHHE B MIPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IpOIYKTHI €ro nepepadoTKy.

9KCHepI/IMeHTaHBHBIe METOZbI HU3YUYCHHUA BCHICCTB U HUX HpeBpameHHﬁ: O3HaAKOMJICHHUE C
o0pa3namu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekin «HedTe» u «Yromby, MoJenupoBaHue MOJIEKYI
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IPOBEJACHNE NPAKTHYECKOW paboThl: MOMy4YeHHE STWIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

PacuérHeble 3agaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIHMU MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB MJIH MPOAYKTOB PEAKIINN).

Kuciopoacoaepskamnue oprannyeckue coeIuHeHNs

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJN: CTPOCHHUE, (PU3HUYECKHE U XMMHUYECKHUE
CBOHMCTBAa (peakmWu C aKTUBHBIMH MeETaJUIaMH, TaJOTr€HOBOIOPOJAAMH, TOPEHHUE), NPUMCHEHHE.
Bonoponubie cBS3M MeXIy MOJEKyJdamu crnupToB. [leiicTBue MeTaHoilla W 3TaHONAa HAa OPraHU3M
YeJI0BeKa.

MHoroaToMHble CIHUPTHI. DTWICHIJIUKOIb M TIHMLEPHH: CTPOCHHE, (QU3NYECKHUE M XUMHUYECKHUE
CBOWCTBa (B3aMMOJECHCTBHE CO ILENOYHBIMU METAIJIAMU, KAuEeCTBEHHasl peaklHs Ha MHOIOaTOMHBIE
cnupThl). JleficTBrue Ha opranus3M denoBeka. [IpuMeHeHne riunepruHa U 3TUICHIIIUKOJIS.




®DeHOoI: CTpOCHHE MOJEKYNbl, (U3MYECKHE W XUMHUYECCKHE CBONCTBA. TOKCHYHOCTH (peHora.
[Ipumenenue ¢eHoma.

Anpneruapl U kemoHvl. DopManbAeru], aleTaubAerH: CTpOoeHHe, (QU3NYeCKHe W XHMHUYECKHUE
CBOMCTBa (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOTyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE IIpeleibHbIE KapOOHOBbIE KHUCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
CcTpocHHEe, (DM3MYECKHE W XHMHYECKHE CBOWMCTBa (CBOWMCTBa, OOmMME IS Kjacca KHCJIOT, PEaKIus
STepUUKALNK), TTONyuYeHHEe 1 NpuMeHeHue. CTeapruHOBasl W OJEWHOBAsl KHCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Croxxable 2QUPH KaKk MPOU3BOIHEIC KapOOHOBBIX KHUCIOT. I'maponu3 cioxHBIX 3¢upoB. JKupkl.
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: coctaB, KinaccH(uKalmus yriaeBoAoB (MOHO-, AW- W Tojucaxapuisl). [mrokoza —
IPOCTEHIINIT MOHOCAaXapHull: OCOOCHHOCTH CTPOCHUS MOJIEKYJIBI, (PM3MUYECKHE M XMMUYECKHUE CBOICTBa
(B3aumoperictBue ¢ ruapokcuaom Mmemu(ll), okucneHne ammmuavyHBIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIb.
®oTtocuHTe3. PPYKTO3a KaK U30MEP IIIHOKO3BL.

Kpaxman u nemmosno3a Kak OpUpoAHble moaumepbl. CTpoeHHe Kpaxmana W ILeJUIIOJIO3bL.
Ousnueckre ¥ XUMHIECKHAE CBOMCTBA Kpaxmaia (THAPOIIN3, KAYeCTBEeHHAS PEaKIHs C HOJIOM).

OKcIepuMeHTaNbHbBIE METOb! U3YUEHHsI BEIIECTB U UX NPEBPAIICHUI: NpoBeaeHNE, HAaOI0IeHIE
U ONHMCAaHUE IEMOHCTPALMOHHBIX OIBITOB: FOPEHHE CHHUPTOB, KaUCCTBEHHBIC PEAKLUU OJHOATOMHBIX
cnupToB (OKuciIeHue dTanoda okcuaoM meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOACHCTBHE TIHMIIEPUHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCIEHHWE aMMHAYHBIM pPacTBOpoM okcupa cepebpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaia C HOIOM), TPOBEACHHE MPAKTHIECKOH pabOoTHI:
CBOICTBA pacTBOpa YKCYCHON KHCIIOTHI.

Pacuérneie 3anaun.

Boruncniennst mo ypaBHEHMIO XUMHMYECKOH peakuuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM NMPOAYKTa PEaKkLHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3zoTcozepxKale OpraHuuecKiue COeAMHEHHS.

AMHUHOKHUCIIOTBI Kak aMQOTepHble OpraHudecKkue coeAuHeHus. Pusnveckne W XUMHUYECKHE
CBOWCTBA aMUHOKHUCIIOT (Ha MpUMepe TIHuIrHa). bronornieckoe 3HaueHne aMUHOKUCIOT. [lenTupl.

benku kak npupoIHBbIE BEICOKOMOJIEKYIISIpHBIE cOeqUHEHU. [IepBiuyuHas, BTOpUYHAS W TPETHYHAS
CTpyKTypa 0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TUAPOJIN3, ACHATYypalHs, KaueCTBEHHbIE PEAKLUN Ha
Oenkm.

OKcrepuMeHTaNbHBIE METOJIBI N3YyUCHHsI BEIISCTB M WX IMPEBpallleHui: HaOII0JJeHne 1 OTlIHCaHKe
JEMOHCTPALIMOHHBIX OIBITOB: IeHAaTypauys OENKOB IPH HarPeBaHUH, IBETHbIE PEAKLIUHN OEIIKOB.

BbicokoMoJieKyIsIpHbIE COeIMHEHH

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJICKYJSIDHBIX ~ COEIMHEHWI: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, CTETCHb MOJMMEpPU3aIlH, CpEelHss MOJleKyhsipHas Macca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OTMMEPHU3aLHS U TOJIMKOHICHCALIHSL.

OKCliepUMEHTANBHBIE METOJIbI W3YyYeHHs BEIIECTB M WX TNPEBPAllCHUH: O3HAKOMJICHHE C
00pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HM3yd4eHUH opraHudecko xumuu B 10 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHSTHH,
SBJISIFOIMXCSL CHCTEMHBIMU JIJIsl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTtecTBEHHO-HAY4YHbIE HOHSATHA: SIBICHHE, HAY4HBIH (pakT, rumoresa, 3aKOH, TEOPHs,
aHaliM3, CHHTE3, KJIacCUpUKAIMs, TEePHOJUYHOCTh, HaOIIOJCHUEe, W3MEpeHHe, OKCIIEPUMEHT,
MO/JICITUPOBAHUE.

Odwusnka: Mmarepus, SHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyja, JHEPreTHYeCKUil ypOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOEe COCTOSIHHWE BEIIECTBa, (pU3WYeckne BENWYMHBI M CJUHUIBI WX
U3MEpPEHHUS.

Buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BemlecTB B OpraHusme, (HOTOCHHTES,
OMOJIOrMYECKH aKTUBHBIE BellecTBa (OeNIKH, YII€BOABL, JKUPBI, HEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHBIE TOPOIB, TOJE3HBIE HCKOMIAeMBbIE, TOIUTUBO, PECYPCHI.



TexHoJIOTHS: TIHIIEBEIS IIPOAYKTEI, OCHOBBI PAalfMOHAJBHOI'O IIMTaHWA, MOIOINHUE CpPpCIACTBA,
JICKAPCTBECHHBIC MW KOCMETHYCCKHUE IIpCriapaTtbl, MaTCpuajJbl M3 MHNCKYCCTBCHHBIX H CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHUH

XUMHUUECKHUH deMeHT. AToM. Snpo atoma, W30TOMBL. DIEKTPOHHAS 000JI0YKa. DHEpreTHUECKUe
YPOBHH, MOJYPOBHH. ATOMHBIE opOuWTamu, S-, P-, d- smemeHThl. OCOOCHHOCTH pacHpeie/ieHHs
AJIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJIEMEHTOB IIEPBBIX UYETHIPEX MEPUONOB. OIIEKTPOHHAS
KOH(HTYpaLusi aTOMOB.

[Tepuoanueckuit 3akoH u Ilepuoanueckas cucreMa xumudeckux anemeHToB . 1. Menaeneesa.
CBs13b IEPHOIUICCKOTO 3aK0HA U Ileproandeckoil cucTeMbl XUMUIEeCKuX diieMeHToB J[. M. MenaemeeBa
C COBPEMEHHOM TEOpHEH CTPOCHHA aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CJOXHBIX BEIIECTB IO TpyINaM U IepuojaM. 3HadeHHe
MEPUOIUYECKOT0 3aKOHA B PA3BUTHU HAYKH.

CrtpoeHue BemecTBa. XUMUIECKast CBA3b. BHUIBI XUMUYECKOW CBs3M (KOBAJIEHTHAS HETOJSIPHAS U
MOJIAPHASI, WOHHAs, MeTaJulmueckas). MexaHM3Mbl 00pa30BaHUs KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMeHHBIN M JTOHOPHO-aKIENTOPHBIH). BomopomHas cBs3b. BajaeHTHOCTB. DNIEKTPOOTPULIATEIEHOCTS.
Crenenb okucieHus. OHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTRA.
Tunsl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEILIECTB OT THIA KPUCTAJUIMYECKONW PEIIETKH.

IlonsiTue O nOHcHEepcHBIX cucTeMmaxX. VCTUHHBIE M KOJUIOMIOHBIE pacTBOpbl. MaccoBas noist
BEILECTBA B PaCTBOPE.

Knaccudpukanus HeopraHMUecKHUX coequHeHUi. HoMmeHknaTypa HEOpPraHMYeCKHX BEIECTB.
I'eneTudeckas cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIIUX K Pa3IMYHBIM KaccaM.

Xumudeckas peaxius. Kiraccudukarus XuMUYeCKUX peaklinii B HEOPraHMIECKOW U OPTaHUIeCKON
XUMHH. 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXpAaHEHUS W IMPEBpAIlCHHUs BSHEPTruu NpHU
XUMHUYECKHUX PEaKIUsiX.

CKopocTh peakiuy, €€ 3aBUCUMOCTD OT Pa3inyHbIX (pakTopoB. OOpaTuMbIe peakiui. XUMHUIECKOe
paBHOBecue. DakTOphl, BIUAIOIINE Ha COCTOSHUE XUMUUecKoro paBHoBecud. [Ipunnun Jle Hlatense.

OnexTponutndeckas auccoruanus. CuiabHbIE U c1a0ble IeKTpoauThl. Cpesia BOAHBIX PacTBOPOB
BEILECTB: KUCIIAsl, HEUTpaJbHAs, [ICIOUYHAS.

OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OKCTepUMEHTAJIbHBIE METOJbl M3Y4EHHUS BEIIECTB M MX MPEBpaIlleHUil: JEeMOHCTpalus TaOJuIl
«llepuoguueckas cucreMa xumuueckux snemeHtoB JI. WM. MeHnpneneeBa», H3ydeHUE MOJENEH
KPUCTAJUTMYECKUX PENIETOK, HAOJIIOJeHNE W ONHCAaHUE AEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB
(pa3noxeHue IMepoKcHIa BOJOpPOJa B NPUCYTCTBUM KaTalW3aTtopa, OIpeNlelieHue Cpeibl PacTBOPOB
BEIICCTB C TMOMOIIbI0 YHUBEPCAILHOTO WHAMKATOPA, PEaKIMH HMOHHOTO OOMEHa), TNPOBEJCHUE
NPaKTUIECKON paboThl «BiHsaHue pa3invHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIm.

Pacuérnele 3anaun.

Pacuérbl mo ypaBHEHMSM XUMHYECKUX PpEaKLHi, B TOM 4YHUCIE TEPMOXMMHYECKHE PACUETHI,
pacyéTsl C HCMONb30BAHNEM TTOHATHS «MaccoBas A0S BELECTBAY.

Heopranuyeckast xummus

Hemeramnsl. ITonoxxenne HemerauioB B Ilepuonnueckoii cuctemMe XUMHYECKHUX 31eMeHToB J[. .
MenzeneeBa U OCOOEHHOCTH CTpOeHHsS aroMoB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB. AJIOTPOIHUS
HEMEeTaJJIOB (Ha MpUMepe KUCJIOpoa, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BKHEHMIIIMX HEMETA/IOB (TaJIOr€HOB, Cephbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHS) U UX COSAMHECHHH (OKCHUIOB, KUCIOPOICOACPIKAINUX KUCIOT, BOAOPOIHBIX COCTUHCHUMN).

[IpumeHeHne Ba)XHENHIIIMX HEMETAIJIOB U UX COETUHEHNH.

Mertamnbl. [lonoxenue metamnoB B I[lepuoanueckodt cucreMe xumMudeckux snementoB [1. WM.
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DJICKTPOHHBIX 000JI0UYEK aTOMOB MeTayuioB. OO0mme (u3mdecKue
cBoiicTBa MeTain10B. CIUTaBBl METAJUIOB. DIIEKTPOXUMHUUYECKUHN PSAJ] HAIPSDKEHUH METaJUIOB.



XUMHYeCKHEe CBOHCTBA BOKHEWIINX METAUIOB (HATPHH, Kalui, KalblUA, MAarHWUH, aTlOMHHHMA,
IIUHK, XPOM, JKEJIe30, Me/Ib) U UX COSTUHCHUI.

OO61mue criocoObl osTydeHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAIBHBIE METOABl M3yUCHHUs BEIIECTB M WX MPEBPAIICHUM: H3ydeHHE KOJUICKIIUU
«MeTtaimel M CIDIaBbI», 00Opa3OB HEMETALIOB, PEIICHHE YKCIECPUMEHTAIBHBIX 3a1adv, HaOo/eHue |
OTHMCaHNE JIEMOHCTPAITMOHHBIX W JTA0OPATOPHBIX OIBITOB (B3aUMOACHCTBHE THAPOKCHIA ATIOMHHHS C
pacTBOpaMu KHCJIOT U IIEJIOYeH, KAUeCTBEHHBIC PeaKIMU Ha KAaTHOHBI METAJUIOR).

Pacuérnnie 3amaun.

Pacuérer macchl BemecTBa win 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcce N
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEaKIIMU BEUIECTB, pacUEéThl Macchl (00bEMaA, KOJTUYECTBA BEIICCTBA)
MPOJIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECCTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B 00€CIEYCHHWH 3KOJIOTUYECKOMN, JHEPreTHYECKOW W THINEBOM O€30MacHOCTH,
pa3BUTUHM MeIULUHEL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUUYECKUX PEaAKIIHUM.

IIpencraBienns 00 OOMIMX HAYYHBIX NPUHIMIAX MPOMBIIUIEHHOTO TOJMYYSHHS Ba)KHEUIITHX
BEIISCTB.

UenoBek B MHpE BEIIECTB H MaTEpPHANIOB: BaKHEHIIME CTPOUTENIBbHBIE MaTepualbl,
KOHCTPYKL[MOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl JJI1 AJIEKTPOHUKH,
HaHOMaTepHalbl, OPraHUIEeCKHE U MIUHEPAIBLHBIC YI0OPEHNUS.

XuMHs U 370pOBBE UEJIOBEKA: MpaBHJIa HCIOIH30BaHUS JICKAPCTBCHHBIX IPENapaToB, MpaBUiia
0€30MMacHOr0 UCIOIL30BaHMSI ITPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpegMETHBIX CBs3CH NMpH HM3ydeHHH oOmIeld M HeopraHumdeckod xumuu B 11
KJIACCE OCYIIECTBISACTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK U
MOHSTUH, SIBISIFOLINXCSI CACTEMHBIMU AJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHBIC TOHATHS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpHs, aHalU3,
CUHTE3, Kiaccuukamus, MEepHOAMYHOCTh, HAOJIOJACHHUE, SKCIICPUMEHT, MOJICIIMPOBAHUE, HU3MEPCHUE,
SIBJICHUE.

®u3uka: Marepusi, DHEpPrusi, Macca, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaJIMOaKTUBHOCTh, MOJICKYJIA, SHEPIETUUYECKUIH YPOBEHb, BEIIECTBO, TEIO, 00hEM, arperaTHOE COCTOSIHHE
BEIIECTBa, (U3NYCCKUE BEJTUUMHBI U CIMHHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimeTka, opraHM3M, 3KOcHCTeMa, OWocdepa, Makpo- ¥ MHUKPOIJIEMEHTHI, BUTAMUHEI,
0OMeEH BEIIEeCTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIC IOPOJIBI, TOJIE3HBIE HCKOIAEMbIE, TOILUTUBO, PECYPCHI.

TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTb, METALIYprusi, HPOU3BOJACTBO CTPOUTEIBbHBIX
MaTepUaloB, CEIbCKOXO3IHCTBEHHOE MPOW3BOJICTBO, IHINEBAs POMBIIUIEHHOCTh, (papMarieBTHIeCKas
MIPOMBITIUICHHOCTh, TPOU3BOJICTBO KOCMETHYECKUX IIPEmapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaIOB, DJICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOTPAMMBI II0 XMMUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI"'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpPeOOBaHHMS K PE3yIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOTpaMM
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANpPEJIMETHBIM M MPEAMETHhIM). HaydHo-
METOJUYECKON OCHOBOHW ISl pa3pabOTKH IIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO
o011ero 00pa3oBaHUs ABISETCS CHCTEMHO-IEATEIbHOCTHBIN MTOAXOI.

B cOOTBETCTBUM C CUCTEMHO-ICATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJhTaTOB
OCBOCHHMSI TIpeaMeTa «XUMHS» Ha YpOBHE CpeAHEero oOmero oOpa3oBaHUSI BBINENEHBI CIIEAYIOIIUE
COCTaBJISTIOIIHE:

oco3HaHuWe OOyYaroIUMHCS POCCHUICKONH TpPaKAAHCKOM HMISHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPENIETICHHUIO;

HaJIMYHe MOTHBAINH K O0YIEHUIO;

[[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LUEHHOCTEH U UCTOPUYECKUX TPAAUIHA 0a30BON HAYKH XUMHUU;

TOTOBHOCTh W CIHOCOOHOCTh OOYyYalONIMXCS pPYKOBOACTBOBAaTHCS B CBOEH JeSATENHFHOCTH
[IEHHOCTHO-CMBICIIOBEIMH YCTaHOBKAaMH, MIPUCYIIIHMH I[EJIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHMUS;

HaJIMYME TPABOCO3HAHMS AKOJOTMYECKOH KYJIBTYPBl M CIIOCOOHOCTH CTaBUTH I U CTPOUTH
JKU3HEHHBIC TUIAHBIL.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XWMHsD IOCTHUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCIIMTATEIBHON JCSATEILHOCTH B COOTBETCTBHU ¢ TYMAHHCTUYCCKHUMHM, COIMOKYJIBTYPHBIMHU, TyXOBHO-
HPAaBCTBCHHBIMH IIEHHOCTSMH W HJCaaMUd POCCHHCKOIO T'Pa)KIaHCKOTO OOIIECTBA, MPHHATHIMH B
oOmmecTBe HOpMaMH W TIPaBHJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIUMH IPOIIECCAM CaMOIIO3HAHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YIaOIIUXCA.

JIMYHOCTHBIE pe3ysbTaThl OCBOCHUS MpeAMETa «XHUMHUS» OTPaXKaroT CHOPMHUPOBAHHOCTH OIBITA
MO03HABATEIFHON M MPAKTUYECKOH JESITENBHOCTH OOYHaIOMIMXCS M0 Pealn3aliuy MPUHATHIX B 00IIEeCTBE
[EHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCTIMTAHUS!

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00sS3aHHOCTEH, YBAXKCHUS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHHUS O COMATBHBIX HOPMaX M MPaBUIIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3JAaHUM YUYEOHBIX TPOEKTOB,
pelIeHnn y4eOHBIX 1 MO3HABATEIHHBIX 33/1a4, BRITIOJTHEHUH XUMUYECKUX DKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI JPYTHX MpU
aHaJM3e pa3InIHbIX BUJIOB y4eOHOU JeATETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS !

[IEHHOCTHOT'O OTHOIIICHUS K ICTOPUYECKOMY M HAyYHOMY HACJIEINI0 OTEUECTBEHHON XUMIH;

YBOXEHUS K TPOIECCY TBOPYECTBA B O0JACTH TCOPHHM M IMPAKTHUECKOTO NMPUMEHCHHUS XUMUHU,
OCO3HAHHUSl TOrO, YTO JOCTIDKEHHUS HAyKH ©CTh PE3yJIbTaT JUIUTEIIbHBIX HAOJIOJACHUN, KPOMOTIUBBIX
9KCIIEPUMEHTAIEHBIX TIOUCKOB, IIOCTOSSHHOTO TPY/Ia YUEHBIX U MTPAKTHKOB;

WHTEpEeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHU M IOCIEAYIONIEM aHann3e WH(POPMAIUH O
MEPEIOBBIX JTOCTHKCHHUIX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OIICHHBATh CHTYyallMH, CBS3aHHBIC C XMMHUYCCKUMH SBJICHUSIMH, U HPHHUMATh
OCO3HAHHBIC PEILICHMSI, OPUCHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMbBI U IICHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE MOBEACHUE U MTOCTYIKH CBOUX TOBapHINEH C TIO3UIUN HPaBCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUH ITHX IMOCTYIIKOB;

4) hopMupoOBaHHS KYJbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTeW 3J0poBOro W Oe3omacHOro oOpasza JKHM3HH, HEOO0XOIMMOCTH
OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXHYECKOMY 340POBbIO;

COOITIOTCHUS TIpaBUiI 0€301IaCHOTO OOpAIICHUS ¢ BEMIECTBAMU B OBITY, IIOBCETHEBHOM JKU3HU U B
TPYAOBOU NESATEIHHOCTH;



MOHUMAaHUS [EHHOCTH TPaBWUI HHIUBUAYAIBHOTO W KOJJIEKTUBHOTO OE30MAacHOTO TOBEACHHS B
CUTYyalMSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAHUSl TIOCICJACTBUH W HENPUATHS BPEIHBIX NPUBBIYCK (YHOTPEOJCHUS —aJKOTOJI,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENBCKOM EATeFHOCTH, OOIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAHOBKH Ha aKTHBHOE y4YacTUE B PELLICHUU MPAKTUYECKUX 3a7a4 COLMAIIBHON HAIpaBJICHHOCTH
(B paMKax CBOETO Ki1acca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY H3YyYCHHIO Mpodeccuil pa3inuyHOrO poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUS TIPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJM TPYyJa U pe3yibTaTaM TPYyAOBOU ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBUAYaJbHOH TpaeKTOpuW oOpa3oBaHusi, OymyIei
npodeccu ¥ peanu3anud COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XMMHH, HHTEPECOB | ITOTPEOHOCTEH 001IIeCTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH IIE1ecO00Pa3HOr0 OTHOIIECHHUS K MPUPOJE, KaK UCTOUHHKY CYHIECTBOBAHUS KU3ZHH
Ha 3eMmiie;

MOHUMAaHUS TNO0AJTPHOTO XapakTepa OKOJOTUYECKHX MPOOJIeM, BIHAHUAS HKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHMUs JOCTHIKCHUH XHMHUHU Ui pElIeHHS BOIPOCOB
PalMOHAIIBHOTO MIPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPUSTHS ACUCTBUM, NPUHOCALIMX BPEI OKPYKAIOLIEH NPUPOJHOW Cpele, YMEHMs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUH U
MpeA0TBpallaTh UX;

HaJU4HsI Pa3BUTOrO SKOJOTUYECKOT0 MBILUICHUS, SKOJIOTHYECKON KYJIbTYPbI, ONbITA AESITEIbHOCTH
SKOJIOTMYECKOM  HANpaBI€HHOCTH, YMEHHA  pPYKOBOJACTBOBAaThCS HWMH B II03HABaTeNIbHOM,
KOMMYHHUKAaTHBHOM M COLMAJIbHOW NPAaKTHKE, CINOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOSTh
uaeonoruu xemohoouu;

7) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI
HAyKH U OOIIECTBEHHOW MPAaKTHK;

MMOHUMaHUS CIIEU(GUKNA XUMIH KaK HAyKH, OCO3HaHUs € POl B (OPMHUPOBAHUU PAI[IOHATEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTAaBICHUSI 00 OKpYXKAIOIIEeM MHUpE KaK O €IHHCTBE
MIPUPOJIGI M 4YeJIOBEKa, B MO3HAHWW IMPHUPOJHBIX 3aKOHOMEPHOCTEW W pEIIeHWH MPOoOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHUS,

yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTM XHUMHHU JUI COBPEMCHHOM IMBWIM3AlUU: B €6
TYMaHUCTHYECKOH HAIPABICHHOCTH U BaYKHOH POJIM B CO3JaHUM HOBOM 0a3bl MaTepUallbHON KYJIBTYpHI,
pelIeHnu TI00aNBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, IHEPreTHYECKOM,
MUIIEBONH M DKOJOTMYECKO 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYeHUH YCIOBHH YCIICIIHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KaXKIOTO UiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: TIOHUMAaHUs CYIITHOCTH METO/I0B [TO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJIyYaeMble 3HAHUS IS aHAIW3a W OOBSICHEHUS
SBIIEHUI OKPYXXAIOIIET0O MHUpPa W TPOHCXOIAMIMX B HEM W3MEHEHHH, YMEHHUS JAelaTh OOOCHOBaHHBIC
3aKJIFOUYCHUS] Ha OCHOBE HAyUYHBIX ()aKTOB M HMMEIOIIUXCA JaHHBIX C LENbI0 TOIYYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PElIeHHs MpodlieM B
peaTbHBIX )KH3HEHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M caM00OPa30BaHHIO, K aKTHBHOMY
MTOJTYYCHHIO HOBBIX 3HAHUU TT0 XUMUHW B COOTBETCTBHH C KU3HEHHBIMH TTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TPy B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeNbHOCTH.

METANIPEIMETHBIE PE3YJIbTATBI
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MerTamnpenMeTHble pe3yabTaThl OCBOCHUS YYeOHOTO NpenMeTa «XHMUs» Ha ypOBHE CPEIHETO
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHMILTHHAPHBIC
(MexXTIpeIMeTHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIIME ICJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
cnenn(UKy METOJIOB IMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIHUs,
SIBJICHUE, TPOIECcC, CHCTeMa, HAYYHBIA (aKkT, MPUHIIMII, TUTIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
UCCJIC/IOBAHNE, HAOIIOICHUE, U3MEPEHHE, DIKCIICPUMEHT U JIPYTHUE);

VHHUBEpCalbHbIC Y4eOHbIe JeHCTBHS (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYISTHBHEIC),
obecrieunBatonyie (popMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U COIUAIBHON KOMIICTCHIIUU
oOyJaronuxcs;

CIIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTIMHAPHEIE,
MUPOBO33PCHUYECKIE 3HAHHS M YHHUBEPCAIbHbIC y4eOHbIC NEHCTBUS B TMO3HABATEIBHOW M COLMATLHON
MIPAKTHKE.

MeranpeaMeTHbIE  Pe3yJbTaThl  OTPAXKAOT  OBIAJCHHE  YHUBEPCAIBHBIMU  YYCOHBIMU
MO3HABATEILHBIMI, KOMMYHUKATHBHBIMU U PETYISITUBHBIMU JICHCTBUSMH.

OgiiajieHHe YHUBEPCAIbLHBIME Y4eOHbIMYU MO3HABATEILHBIMH I€CTBHSIMU:

1) 6a3oBble JIOrMUYecKHe JelicTBUS:

CaMOCTOSITETTbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pACCMATPUBATh;

OTIPENIENIATh LENU JCATEIIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHIKCHHSI, COOTHOCHTh
PE3YIBTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIIAMU,

HCIIOJIb30BAaTh IMIPHU OCBOCHUN 3HAaHUH HpI/IéMBI JIOTUYECKOI'O0 MBIINIJICHUSA — BBIACIIATE XapPaKTCPHBIC
NPU3HAKW MOHATUI W yCTAHABIHMBATH MX B3aWMOCBA3b, UCIONB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIS
00BsICHEHHS OTICIBHBIX (PaKTOB U SIBJICHUI;

BBIOMpAaTh OCHOBAHUS M KPUTEPUH JIJIS KITAaCCU(UKALIMY BEIISCTB M XUMHUUECKUX PEAKIIHi;

YCTaHABIUBATh IPUYUHHO-CIICICTBCHHBIC CBSI3U MEXK]Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWThL JIOTMYECKUE PACCYXKICHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, TI0 aHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHUS B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYIHPOBaTH BBIBOJBI U
3aKJIIOUCHUS;

NPUMEHSThH B MPOIecce MO3HAHUS, UCTIONIB3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
MpeoOpa30oBLIBATh MOJICIBHBIEC MPEICTABICHUS — XUMWYECKUNW 3HAK (CUMBOJI) DJIEMEHTA, XUMHUYECKas
dopMysia, ypaBHEHHE XUMHUECKOM pEaKlMu — MPU PEHICHUH YY€OHBIX MO3HABATEIbHBIX M MPAKTUUYCCKUX
3aja4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JJS BBISIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4YaeMbIX BEIIECTB U XUMUYCCKHX PEAKIIHH.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMS BEIIECCTB U XUMHUECKUX PEaKI[HA;

(bopMyIHPOBATh SN U 337]a4d HCCIICAOBAHMS, UCIIOIb30BATh MOCTABICHHBIC M CAMOCTOATEILHO
chopMyIMpOBaHHbIE BOMPOCHI B KAauyecTBe WHCTPYMEHTA ITO3HAHUS M OCHOBHI Ui (OPMHUPOBaHUS
TUIIOTE3bI 10 MPOBEPKE NPABUIIbHOCTHU BbICKA3bIBACMbIX Cy)KJIeHI/Iﬁ;

BJIaJICTh  HABBIKAMH  CAMOCTOSITCIBHOTO  IUTAHUPOBAHUS W TMPOBEJACHUS  YICHUYECKUX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HAOJIOJaTh 3a XOJOM IpOIEcca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €0 PE3yNbTaT, POPMYIHPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIICIOBAHNUS, COCTABISTh 000OCHOBAHHBIN OTYET O MPOJIEIIaHHON padoTe;

MpHOOpETaTh OMBIT YYEHUYECKOH HCCIEOBATEILCKOW W MPOEKTHOH NEATENHLHOCTH, IMPOSBISThH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUCKY METOJOB PCHICHUA IPAKTUYCCKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WH(opManmu (HaydyHO-TIOMYJSpPHAs JIHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWS, pecypchl MHTepHETa), aHATHM3UPOBATh HH(POPMAIIHIO
pa3iWuYHBIX BHUJOB M (OpPM TMPEACTABICHUS, KPUTHYECKA OIEHWBATh €€ JIOCTOBEPHOCTh U
HEIMIPOTUBOPECUNBOCTD,

(hopMyJIUPOBaTh 3aMPOCHl U MPUMEHATh Pa3jIMUHbIe METObI IPU MOUCKE M 0TOOpe MH(OpMAIIUH,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YIeOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HWCHOJB30BaHHS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTHHA U
Pa3INIHBIX TIOMCKOBBIX CUCTEM;
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CaMOCTOSITEJILHO BBIOMpAaTh ONTHMAJbHYIO (OpMYy MpeacTaBiIeHUs HHPOPMAIUH (CXEMBI,
rpaduku, JUarpaMMsbl, TaOIHIIbI, PUCYHKH U JIPYTHE);

UCIOJb30BaTh HAYYHBIA SI3bIK B Ka4eCTBE CPEJCTBA MPH pabOTe ¢ XUMHYECKON HH(OpManuen:
MPUMEHSATh MEXKIPEIMETHbIC ((PU3NYECKHE W MaTEeMAaTHYSCKUE) 3HAKW M CHUMBOJIBL, (POPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIIIHOCTH.

OByajieHHe YHUBEPCATLHBIMUA KOMMYHUKATHBHBIMU JIEHICTBUSIMU:

3aaBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbl B XOJE JaUaliora W/WIU JHCKYCCHUH,
BBICKa3bIBaTh HJCH, (HOPMYIHPOBATH CBOW MPEIJIOKECHUS OTHOCHUTEILHO BBIMONHEHHS MPEIOKECHHON
3a7a4H;

BBICTYNaTh C TPE3CHTAIUCH pPe3yJbTaTOB I[MO3HABATCIBHOM JICATEIBHOCTH, IOJyYCHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJHEHHH XMMHYECKOIO 3KCIIEPHMEHTA,
MPAKTUYECKON pabOThI IO UCCIICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIECTB, PeATU3aIii Y4eOHOTO IPOSKTa
1 (OPMYJIUPOBAThH BHIBOJIBI IO PE3YJIbTATaM MPOBEAEHHBIX UCCIICAOBAHUHN MYyTEM COTJIACOBAHMSI TTO3UIIUH
B X07le 00CyXIeH!Us 1 00MeHa MHEHHUSIMH.

ORiiajieHle YHUBEPCAIBLHBIMH PETyJISITHBHBIMH JI€HCTBUAMU:

CaMOCTOSTEIBHO IJIAHUPOBATh M OCYLIECTBIISATH CBOIO TIO3HABATEIBHYIO JIEATSIILHOCTD, OPEACIIss
e€ menm W 3a7add, KOHTPOJIMPOBATH M TO Mepe HEOOXOMUMOCTH KOPPEKTHPOBATh MpEiJiaracMblii
NTOPUTM JCHUCTBHU TPU BBIMOJHCHUH YYeOHBIX M HCCIEAOBATEIBCKHX 3aJ1a4, BhIOUpATh HambOoIee
3¢ eKTUBHBII CrIOCOO MX pEIICHUs ¢ YYETOM IOJIYYCHHUS HOBBIX 3HAHMU O BEIIESCTBAX M XMMHUYCCKUX
peaKIusx;

OCYIIECTBISTh CAMOKOHTPOITb CBOEH JIESITENTEHOCTH HAa OCHOBE CaMOaHAIIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHBIC pEe3yabTaThl OCBOEHUS Kypca «Oprannyeckas XuMHUsD» OTPaKaIoT:

c(hOpMHUPOBAaHHOCTh TMPEICTABICHUH O XUMHUYECKOM COCTABIAIONIEH eCTeCTBEHHO-HayqYHOU
KapTUHBI MHUPa, POJIM XMMHUHU B MO3HAHUM SBJICHUN TPUPOBI, B ((OPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKI[MOHAIBHON TPaMOTHOCTH, HEOOXOJMMOM JUIS PEUICHHS MPAKTUYECKHX 3a1ad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEJIE;

BIIQJICHUE CHCTEMOW XWMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIOIINAE TOHSTHS
(XMMUYeCKHIl  2JeMEHT, aToM, DJJIEeKTpPOHHas o00olouka aTromMa, MOJIEKyJa, BaJEHTHOCTH,
AJIEKTPOOTPULIATENILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpamIEHHAA),
MOJITb, MOJISIPHAsE Macca, MOJISIPHBIN OO0BEM, YTIEPOJHBIN CKeNleT, (yHKIMOHANbHAS TPYIMIa, pajuKal,
M30MepHs, U30MEPhl, TOMOJIOTUYECKHI P, TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOA U a30TCOIep Kallue
COCIMHCHIS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIUHEHUS); TEOPUU H
3aKOHBI (TEOpUs CTPOEHHWs] OpraHnvecknx BemiecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHUS MacChl
BEII[ECTB); 3aKOHOMEPHOCTH, CHUMBOJUYCCKUN SI3BIK XMMHH, MHPOBO33PEHUCCKUE 3HAHUS, JICKAIIHE B
OCHOBE IMOHUMAaHUS PUIMHHOCTH U CUCTEMHOCTH XMMHUYCCKUX SBJICHHM, (AKTOJIOTMUECKUE CBEICHUS O
CBOICTBAx, COCTaBe, MOJYYSHHH M 0E30MaCHOM HCIOIh30BAHMH BXKHEHIINX OPTaHUYECKUX BEIIECTB B
OBITY Y IPAaKTUYECKON JESITETLHOCTH YEIOBEKA;

c(hopMUPOBAaHHOCTh, YMEHHMH BBISBIATH XapaKTEPHBIE NPHW3HAKHA ITOHSATHH, YCTAaHABIWBATH WX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSATHS MpPU ONHMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUI;

c(hopMUPOBAaHHOCT, YMEHHU MCIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTABJICHHS
MOJICKYJIIPHBIX WM CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (HOpPMYT OpraHUYECKHUX BEIIECTB H
YpPaBHEHUN XMMHMUYECKUX PEAKLUMH, H3rOTABIMBATH MOJIEIM MOJIEKYJ1 OPraHUYECKHX BELIECTB IS
WUTIOCTPAIA WX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHYIS;

c(hopMUPOBAaHHOCT, YMEHHHA YCTAaHABIMBATH MPUHAMICKHOCTh W3YYEHHBIX OPTaHUICCKUX
BEIIECTB [0 MX COCTaBY U CTPOCHUIO K OMPEAENEHHOMY KIACCy/TpymIe coequHeHui (YriIeBOJIOPOIEL,
KHCIIOPOJ] U a30TCOJICPIKAIINe COSAMHEHHUS, BRICOKOMOJIEKYJIAPHBIE COSAMHEHUS ), 1aBaTh UM Ha3BaHUS
mo cucremarnyeckoir HoMmenknatype (IUPAC), a Takke NpUBOANTH TPUBUAIBHBIC HAa3BaHUS OT/CIIBHBIX
OpPraHUYECKUX BEIIECTB (OTWIICH, MPONHJICH, AaleTHIeH, JTWICHTIUKONb, TIUIEPHH, (EHOI,
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dopmanberna, aneTanpAeruA, MypaBbUHAs KHCJIOTa, YKCYCHAash KHCIIOTa, OJIGMHOBAas KHCJIOTA,
CTEapHHOBasI KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, LeJIJIFII03a, TIIHIKH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACISATh BUIbl XUMUYECKOH CBSI3M B OPraHUYECKUX COCTUHEHUSX
(onuHApHBIC ¥ KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATH IIOJI0KEHUSI TEOPUH CTPOCHHS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS] 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUsI MacChl BEILIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3MUECKHE U XUMHUYCCKHE
CBOWCTBA TUIIMYHBIX IPEICTAaBUTEICH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BEIIECTB (METaH, 3TaH, STUIIEH,
NpONMJIeH, aueTwieH, Oyranuen-1,3, metunOyTtamuen-1,3, OeH307, METaHOJ], 3TaHOJN, STHICHIJIUKOID,
TIIMLEpUH, (EHOIN, aleTalbAeru, MypaBblHAs M YKCYCHas KHCJOTHI, TJIIOKO03a, Kpaxmal, IeJUIi0J03a,
AMHHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBaTh TI€HETHYECKYI CBs3b MEXIYy HUMH ypPaBHEHUSIMU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hOopMyIT;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIEBOJOPOAHOTO CHIPbA (HE(TH,
OPUPOAHBIA TIa3, Yrojib), CIOCOOBI MX MepepadOTKH M TPAKTHUYECKOE IPHUMEHEHHE IPOIYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHUS 10 XWMHUYECKHUM YypaBHEHHUSIM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOI'O BEIECTBA WM MPOLYKTa PEaKLUH 10 H3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB WIH HPOLYKTOB PEAKLIUN);

c(hOpMHUPOBAaHHOCTh YMEHUW BJIAJIETh CHUCTEMONW 3HAHMM 00 OCHOBHBIX METOAAaX HAYYHOTO
TIO3HAHUS, HCIIONB3yeMBbIX B XUMHHU NPH U3YyYEHHH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwe,
U3MEpeHHe, HSKCHEPHUMEHT, MOJACIHPOBAHME), HCIIONb30BATh CHCTEMHbBIE XUMHYECKHE 3HAHUS IS
MIPUHATUS pPELIEHH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

c(hopMHUPOBaHHOCTh YMEHHH COONIOAAaTh TpaBWiIa TOJH30BAHHUS XHMHUYECKOW TIOCYIOH U
na0opaTopHBIM O0OpYZOBaHHMEM, a TaKKe IpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMH TIO BBITIOTHEHUIO Ta00PATOPHBIX XUMHIECKHUX OTBITOB;

chOPMHUPOBAaHHOCTh ~YMEHHMH IUJIAHUPOBATh M BBHIMONHATH XUMHYECKHUH  IKCIIEPHMEHT
(IpeBparieHusl OpraHuvecKUX BEILECTB PU HAarpeBaHMH, [TOJyUCHUE STHICHA U M3Y4YEHHE €ro CBOMCTB,
Ka4eCTBEHHbIE PEaKIMU OPraHMYeCKHX BEIIECTB, JeHATypalus OCIKOB TNpH HArpeBaHWH, IIBETHHIC
peakiuu OeNKOB) B COOTBETCTBHH C MTPABUIIAMHU TEXHUKH 0€30MaCHOCTH MPU OOpAIllEeH!H C BEIECTBAMH U
na0opaTopHBIM OOOPYAOBaHHMEM, NPEICTABIATH PE3YIbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opme
3allUCH YPaBHEHHH COOTBETCTBYIOLIMX peakuuid U (OpMyIMpPOBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB;

cOPMHUPOBAHHOCTh YMEHMH KPUTHYECKH AaHaJIM3MPOBaThb XHMHUYECKYI0 HMH(OpMAaIuio,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCcOBOW MH(opManu, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHS B
OBITY U TPYIAOBOH AEATEIHHOCTH B IENAX COXPAaHEHHUsS CBOETO 3/I0POBbS M OKpYKaIOLIEH MpHUPOIHON
Cpellbl, OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI ONPEAETIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMAas cMbIci mokazatens [IJIK, moscHsATh Ha mpuMepax CcrnocoObl YMEHBIICHHS |
MIPEIOTBPAIIICHNS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YeJIOBEKa,;

JUTs 00Y4YaIOLIMXCS C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSITH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX [TO3HAHMsI BEIIECTB U XUMUYECKUX SBICHUM;

JUIS CIIETIBIX W cNA0OBHIAIIMX OOYYaroOIUXCS: YMEHHE HCIIONb30BaTh pebe(HO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XxumMudeckux Gopmya.

11 KJIACC

IIpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYeCcKasi XUMUSD OTPaKatoT:

c(hOopMUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOH COCTABISIONIEH €CTECTBEHHO-HAYJIHOM
KapTUHBI MHPA, POJIM XMMHH B TTO3HAHWUU SBJICHUHN MPUPOJIEI, B (HOPMHUPOBAHUN MBIIUICHUS U KYIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOW IS PEUICHHS MPaKTUYEeCKHX 3ajad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEJIE;

BJIAJICHUE CHCTEMON XMMHMYECKHX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIIONAraroIIUE IOHITUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
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MOJISIpDHBI 00BEM, BAJIEHTHOCTB, AJIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHHS, XUMHYECKas CBS3b
(KoBasieHTHasI, NOHHAS, METAJTMYECKasi, BOJOPOIHAs), KPUCTAIINYECKAs PEmIETKA, THITBI XUMUYECKUX
peakiuii, pacTBOp, AJNEKTPOIUTHI, HEIICKTPOIUTHI, SIEKTPOJIUTUYECKAS AUCCOLMUAIUS, OKHCIUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIINi, XUMHUUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTHYECKON TUCCcolMaIuy, iepuoandeckuit 3akoH 1. . MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl
BEIIEeCTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH IPH XUMHUYECKHX PEaKIusaX), 3aKOHOMEPHOCTH,
CHMBOJHMYECKUN SI3bIK XMMHH, MHPOBO33PCHUECCKUE 3HAHUS, JIeXKAIIUE B OCHOBE IMOHHUMAHUA
MPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHUH, (PaKTOIIOTHIECKHE CBEJIEHHS O CBOMCTBAX, COCTaBE,
MONMydYeHNH W OE€30TaCHOM WCIONB30BAaHUHM BAXKHEUIINX HEOPTaHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM NEeATEIbHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATh XapaKTCPHBbIC NPU3HAKHM IOHITUN, YCTaHABIWBATh WX
B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS TPY OMMCAHIHA HEOPTAHMYECKHUX BEIIECTB U UX
[IPEBPALLCHUN;

c(hOpMHUPOBaHHOCTh YMEHUU HCIOJB30BaTh XUMHUYCCKYI0 CHMBOJIMKY JJIS COCTaBJICHUS (OPMYI
BCIICCTB M YpaBHEHWH XHMHYECKHMX peakimi, cucrematiHueckyto HomeHknatypy (IUPAC) wu
TPUBHAILHBIC Ha3BaHUS OTACTHHBIX HEOPTaHWYECKUX BEIISCTB (YTapHBI ra3, YIIeKUCIbIA ra3, aMMHUaK,
raméHasi U3BeCTh, HerameéHasi H3BeCTh, MUTHEBASI COA, MIUPUT U JIPYTHUE);

c(hOpMHUPOBaHHOCTh YMEHHU ONPEIENATh BaJCHTHOCTb W CTENEHb OKHUCICHHS XWMHUYECKHX
AJIIEMEHTOB B COCIUHEHMSX DPa3IMYHOIO COCTaBa, BHJ XUMHUYECKOH CBs3M (KOBaJeHTHAs, MOHHA,
MeTaJUIMYecKasi, BOJOPOAHAs]) B COCIMHEHUAX, TUI KPUCTALTNICCKON PEHIETKA KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKYJISpHAs, WOHHAs, METa/UIMYecKas), XapakTep Cpeabl B BOAHBIX pacTBOpax
HEOPTaHWYECKNX COSIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPUHAIJICKHOCTh HEOPTaHUYECKHX BEIISCTB IO HMX
COCTaBY K OIPEIEIEHHOMY KJIACCY/TPYIIE COSAMHEHUH (TPOCThIC BEIIECTBA — METAJUIBI M HEMETAJLIbI,
OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, COJH);

c(hopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI Tmepuoandeckoro 3axona J[. M. Menneneea u
JIEMOHCTPHPOBATh €r'0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIILHYIO M TPOTrHOCTUYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE ATOMOB XHMHUYECKHX
anemeHTOB 1-4 mnepuonoB Ilepuonumyeckoil cuctemsl xumuueckux saemeHToB . WM. Mengeneesa,
UCIIONB3YS TIOHATHSA «S-, P-, O-3JeKTpOHHBIE OPOUTAIN», «IHEPTETHYECKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB W HMX COCAMHCHHM 110 TepuoiaM Hu
rpynmnaM [lepuonuueckoit cuctemsl xumuueckux siaemeHToB /. V1. Menneneena;

c(hOpMHUPOBaHHOCTh yMEHUH XapaKTepu30oBaTh (OMHCHIBaTH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, TMOJATBEPXKIATh CYIIECTBOBAHUE TE€HETUYCCKOH CBS3H
MEX/y HEOPraHWYECKHMMH BEIIeCTBAMH C TIOMOIIBI0 YpaBHEHUH COOTBETCTBYIONINX XUMHYECKHX
peaKLHmii;

c¢(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIIUHU 110 Pa3IMYHBIM MTPU3HAKAM
(amcity W cocTaBy pearupyrolluX BeIIeCTB, TEMIoBoMYy 3((eKTy peakiuu, H3MEHEHHIO CTereHeH
OKHCIJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIliH, YIaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTAaBJISITH YPaBHEHUS PEAKIUN pPAa3JIMYHBIX THUIIOB, TOJHBIE U
COKpAIIEHHBIC YPaBHEHUS PeaKIMii MOHHOTO OOMEHA, YUMTBIBAas YCIOBHS, MPH KOTOPBIX 3TH PEaKIIUU
UIYT 0 KOHIIA;

c(hOpMHUPOBaHHOCT, YMEHHUI IPOBOJUTH PEAKIMH, IOATBEPKIAIONINE KaYeCTBEHHBIM COCTaB
pPasIUYIHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH ONBITHBEIM MYyTEM HOHBI, MPUCYTCTBYIOIIAE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHUI PACKPHIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIni
MTOCPEIICTBOM COCTABIICHUS JICKTPOHHOTO OajlaHca 3THX PEAKITHH;

c(hopMUPOBAaHHOCTE YMEHHHA OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW pEakIud OT
pa3iauuHBIX (DAKTOPOB; XapaKTep CMEIICHHS XWMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO
BozzeiicTBus (mpuniun Jle lllarense);

c(hopMUPOBAaHHOCTh, YMEHHM XapaKTEepPU30BaTh XHUMHYECCKHE IIPOIECCHI, JISKAIHEC B OCHOBE
MIPOMBINIUICHHOTO TIOJYYEeHHUsI CEPHON KHCIOTHI, aMMHUaKa, a Takke cHOPMHUPOBAHHOCTh IPEICTABICHUN
00 00IMX HAYYHBIX MPUHIUIAX U KOJIOTHUECKUX MPOOIEMaX XMMHUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHUU MPOBOAWUTH BBIUMCIICHHS C HUCIOJIB30BAHHEM IIOHSTHS «MaccOBas
JIOJISl BENIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHUHN Ta30B MPH XUMHUYECKHX PEAKIIHAX, MACCHI BENECTBA

14



Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIONIHX B
peaKIMy BEIECTB, TEIIOBOTO A @EeKTa peakind Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacchl BEIICCTB,
MPEBPALICHUS 1 COXPAHECHUS SHEPTHH;

c(OpMHPOBAaHHOCTh YMEHHUH COONIOJATh MpaBHia TOJNB30BAHUS XUMHYECKOH MOCYyIOH U
nmabopaTopHEIM 00OpPYZOBaHMEM, a Tak)Ke NpaBmWia OOpaIIeHHs C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOTHEHUIO TA00PATOPHBIX XUMHICCKHUX OTIBITOB;

c(OpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBITIONHATH XMMUYECKUH SKCIIEPUMEHT (pa3iokeHue
MEepOKCHIA BOJOPOJa B TPUCYTCTBUU KaTalHW3aTopa, OIpeclieHHEe Cpelbl PACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCALHOTO HWHIUKATOPA, BIHMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKInu, peakuu HOHHOTO 0OMeHa, KaUeCTBEHHBIC PEAKLUK Ha cyNb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHMUSI, pellieHHE SKCIEPUMEHTAIBHBIX 3a7a4 nmo TemMaMm «Metamne» U «Hemetamnsr») B
COOTBETCTBHH C TPAaBHJIAMH TEXHUKU OE30MACHOCTH NMPH OOpAIlleHWH C BEIECTBAMH M JIA0OPATOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B (opMe 3alluCH ypaBHEHHUH
COOTBETCTBYIOIIMX PeaKUUii U GOPMYIUPOBATH BEIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB;

chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH aHAJIM3HPOBaTh XHMHUYECKYI0 HWH(OpMAaImio,
MOJYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTBA MACCOBOW KOMMYHHUKAIUK, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPAaBHUJIa DKOJOTUYECKH I1eJIECO00Pa3HOro TMOBEIACHHS B
OBITY W TPYAOBOW JCATEIBHOCTH B IIEJSIX COXPAHEHUS CBOETO 3I0POBbSI M OKPYXAMOIIEH MPUPOTHON
CpeJlbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KHBBIC OPraHU3MBI OTPENCIEHHBIX BEHIECTB, MOHUMAS
cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax CrmocoObl YMEHBIICHUS W MPEJOTBPAICHUS HX
BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YeJI0BEKa;

JUTSE O0YYAIONIMXCS C OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMU 3I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHNA BCHICCTB U XUMUUCCKUX SIBJICHI/II\/'I;

JUI CIIENBIX W cNHa0OBHIAIIMX OOYYaroOIMXCS: YMEHHE HCIIONb30BaTh PeNIbe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins s 3anmicu XuMHUIecKux GOpMyII.
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TEMATUYECKOE IINITAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne ni/m E;:l?;::);::me PasieIon HTeM Beero Koutposabnsbie IIpakTu4eckue Sg;g)f OOBBab”::.])IbeI e
padoThI padoThI pecypesi
Pa3znen 1.TeopeTudyeckne 0CHOBBI OPraHUYeCKOH XUMHUH
IIpenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHHMYECKUX COCIUHCHHH A. 3 0 0 POII
M. bytieposa
Hroro no pazaeny 3
Paznen 2.YrieBogopoabl
2.1 [IpenenbHBIE YTIIEBOAOPOABI — aTKAHBI 2 0 0 POII
29 HenpenenbHbie yriieBooOpOAbl: aJKeHBI, 6 0 1 POIII
aJIKaaUCHBbI, AJIKHMHBI
2.3 ApoMaTH4ecKue yrieBoJOPOIbI 2 0 0 POII
24 l;fﬁggi[;l;a ?IS;OIIHHKH YIIEBOAOPOIIOB U 3 1 0 POIII
Hroro mo pa3geny 13
Pa3pnen 3.Kuciaopoaconep:xanue oprannyeckKue coeJMHEeHUs
3.1 Crnuptsl. @enon 3 0 0 POII
32 égzizﬁgf&)I;;EEOHOBme KHUCJIOTHI. 7 0 1 POII
3.3 Yriaesoasl 3 1 0 POII
Hroro mo pa3neny 13
Pa3nen 4.A30Tcoaep:kaiiue opraHu4ecKue coenHeHUus
4.1 ‘ AMuHBI. AMHHOKHCIIOTHL. benku 3 0 0 POII
Hroro no pasaeny 3
Pasznen S.BbIcOKOMOJIEKYISIPHBIC COCAUHEHUSA
5.1 ‘ [Mnactmaccel. Kayuyku. Bomokna 2 0 0 POII
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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11 KJIACC

KoanuecTBO YyacoB JJIeKTPOHHBbIE
Ne n/m I:;:;‘;::;f;::me PAasieIOB M TeM Beero Koutpoabusie = IIpakTuueckue f)lg:)g)f OOBB;TI:J)EHH e
padoTbI padoThI pecypel
Pa3nen 1.TeopeTrnyeckne 0CHOBbI XUMHH
Crpoenue aromoB. Ilepnonuueckuii 3akoH
1.1 u Ileproanyeckas cucTeMa XUMHUECKUX 3 0 0 POII
anemenToB JI. 1. MenpaeneeBa
19 Crpoenue BemecTBa. MHOrOOOpa3ue 4 0 0 POII
BEIIECTB
1.3 XuMHA4YeCKHe peaKIiui 6 1 1 POII
Hroro mo paznemy 13 POII
Paznen 2.Heopranuveckass XuMus
2.1 Mertamibt 6 0 1 POII
2.2 Hemerammnt 9 1 1 PoOII
23 CBsI3b HEOPraHMYECKUX U OPraHUYECKUX ) 0 0 PO
BEIIECTB
Hroro mo paznemy 17 POII
Paznen 3.Xumus U ’Ku3Hb
3.1 ‘ Xumusl U )KU3Hb 4 0 0 POII
Uroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosunuyecTBO 4acoB DJ1eKTPOHHBIE
Ne Hara uudpoBbie
n Tema ypoka
n/n yp Bcero KoﬁﬂTpom’m’le HpﬁaKTquCK“e U3y4YeHHs o0pa3oBaTeJibHbIE
padoThI padoThI pecypenI
IIpeameT opraHNUEeCKON XUMHH, €€
1 PEAMET Op ’ 1 0 0 POII
BO3HUKHOBCHHE, Pa3BUTHE U 3HAUYCHUC
Teopus cTpoeHNs OPraHUYECKUX COETUHEHUM
2 - 1 0 0 POIII
A. M. bytnepoBa, €€ OCHOBHBIC TTOJIOKCHHS
[pencraBnenue o knaccupuKauu
oprannyeckux BemlecTB. Homenknarypa
3 P m yP 1 0 0 POIII
(cucTeMaTHueckasi) ¥ TpHBHATbHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOECHUE
4 M CTP ’ 1 0 0 POLI
TOMOJIOTUYECKHUH PsJT
MeTaH 1 3TaH — IPOCTEHINe
5 p 1 0 0 POLI
Hpe[LCTaBI/ITCHI/I AJIKAaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 0 0 PoOII
3TI/IHGH U IIPOIMUJICH — II OCTeI‘/’IIHI/Ie
7 P P 1 0 0 POIII
Hpe[LCTaBI/ITeHI/I AJIKCHOB
ITpaktryeckast padora Ne 1. «[Tonyuenune
8 P P oty 1 0 1 POIII
STHUIIEHA W NU3YYE€HHUE €T0 CBOHCTB
Anxanuensl. byraguen-1,3 u
9 MetmioyTtanuen-1,3. [lomydenne 1 0 0 POII
CHHTETHYECKOr0 Kay4dyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
10 TOMOJIOTUIECKUAN PsifT. ATICTHICH — 1 0 0 POII
MPOCTEUIINNA MPEICTABUTEND AJTKUHOB
Brruncienus mo ypaBHEHHIO XUMHUYECKOU
11 yp 1 0 0 POIII
peakiuu
ApeHsbl: 0eH3011 1 TOay0J. TOKCHYHOCTH
12 P y 1 0 0 POIII

apeHoB
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['eneTudeckas CBS3b YIII€BOIOPOIOB,

13 POII
MPUHAATICKAIIUX K PA3IHMYHBIM KJlaccaM
[IpupoaHbIe UCTOUHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBINA T'a3 U MMOMyTHBIE HE(TSIHbBIE Ta3bl, PO
He(Th ¥ MPOIYKTHI e€ rmepepaboTKu
[IpupoaHbie HCTOUHUKH YIIIEBOAOPOIOB:

15 MPUPOAHBIN T'a3 U MOMYTHBIE HEPTSHBIC Ta3bl, POII
HepTh U POAYKTHI e€ epepadoTKu
Kontponbnas pabota no pazaeny

16 POII
«YTIIeBOIOPOIBI»

17 [IpenenvHbIE OHOATOMHBIE CIIUPTHL: METAHOI POIII
U 3TaHod. BogopoaHas cBs3b
MHOroaToMHbI€ CHUPTHI: STHJICHITIUKOIb U

18 P P
TIIULECPUH

19 @DeHo: CTPOCHHUE MOJIEKYJIbl, (PU3NUECKUE U POIII
XHMHUYECKHE CBOICTBA, TPUMEHEHNE
Anpperunpl: GopMalbIAeTHA U alleTabIeTHI.

20 POII
AneTtoH

21 OHOOCHOBHBIE Mpe/IeNIbHbIE KAPOOHOBBIC POII
KHCJIOTBI: MypaBbUHAS U YKCYCHasI

29 [IpakTnueckas padora Ne 2. «CBoiicTBa POLL
pacTBOpa YKCyCHOH KHUCIIOTBI»

23 CreapuHOBast U OJICMHOBAsI KUCIIOTHI, KaK POIII
MPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIOT
MpL1a KaK COJM BBICIIMX KapOOHOBBIX

24 > Kap PO
KHCJIOT, UX MOIOLIEE IeHCTBUE
CroxHble 3QUPBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ HAPOJIN3 CIIOKHBIX POII
3¢hupoB
XKupsl: rHApOTU3, TPUMEHEHNE

26 PEI: THIPOIIS, Ip . PO
OuosIoruuecKas pojb KHPOB
VYTrieBoapl: cocTaB, KiacCUpUKAIHS.

27 Baxkneimue npeacTaBuTeNN: INIIOKO3a, POII

¢dbpykTo3a, caxaposa

20



KanMaJ'I 1 [CJUII0JI03a KaK IPpHUPOJHBIC

28 1 POII
MTOJINMEPHI
Kontponbnas pabota no pazaeny

29 «Kucmopoacoaepskaliye OpraHuuecKue 1 POII
COETMHEHMSD)

30 AMMHBI: METHJIAMWH U aHWITHH 1 POII
AMHMHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpTraHUYIECKUEC COCTUHEHUS, NX 1 PO
Oouonoruueckoe 3HaueHue. [lenTuasl
benku kak npupoaHbie

32 PHUPOA 1 PoOUI
BBICOKOMOJIEKYJISIPHBIC COSTMHEHHUS
OCHOBHBIC TTOHATHS XUMHH

33 . 1 PoOUI
BBICOKOMOJIEKYIISIPHBIX COETMHEHHHA
OCHOBHBIE METOIBI CHHTE32

34 BBICOKOMOIIEKYJIIPHBIX COETMHEHMH. 1 PoOUI
[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KonTpoabHbie

Bcero
padoTbI

IIpakTHyeckune
padoTsI

Jara
U3y4eHust

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTeJbHbIE

pecypcest

XuMHUYECKUH 3eMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpanus aTOMOB

ITepuonnueckuii 3axoH u [lepuoandeckas
CHCTEMa XMMHUYECKHX dj1eMeHToB JI. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPUE CTPOEHUS] aTOMOB

PoII

PoOII

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKUX JIEMEHTOB M UX COCTMHEHHH T10
TpyNIaM v epruoiaM. 3HaueHue
MEePUOANYECKOr0 3aKOHA U CUCTEMBI
xuMudeckux dementoB /.M. MenneneeBa B
Pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €&
BUJBI; MCXaHHU3MBbI 06p330BaHI/I$I KOBAJIEHTHOM
cBs3U. BoopoaHas cBs3b

PoII

PoLI

BasieHTHOCTE. DIEKTPOOTPUIIATETFHOCTD.
Crenenn okucienus. Bemecrsa
MOJIEKYJISIDHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHUS
[lonsiTue o qucnepcHBIX cucTemMax. MicTnHHBIC

M KOJUTOMJIHBIE PacTBOPHI. MaccoBast JOJIst
BEILIECTBA B PACTBOPE

PoII

PoII

Knaccudukanms u HoMeHKIaTypa
HEOpPraHWYECKUX COe/IMHEeHU. [ 'eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILECTB, PA3TUUHBIX
KJIACCOB

Knaccudukanys XuMU4ecKuX peakiuii B

HEOPraHW4YEeCKON U OPraHNYECKON XUMHUH.
3aKOH COXpaHEHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U IPEBPALICHUS S3HEPIUU [IpU

PoOLI

PoII

22



XUMUUYCCKUX pCaKInAX

CkopocTth peakrun. OOpaTHMBIC PEAKITHH.
XUMHUYECKOE paBHOBECHE

POII

10

11

[Ipaktuueckas padora Ne 1. «Bnusaue
Pa3NUYHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peakiiim

DnekTponuTudeckas qucconuanys. [lonstue o
BOJOpOTHOM TToKasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHnvYCCKUX U HCOPraHM4YCCKUX BCUICCTB

POl

POII

12

13

14

15

OKHCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIUH.
[TonsTHe 00 31eKTpOaMN3€E PACIUIABOB U
pacTBOPOB conieit

KonTponbHas padora mo pazueny
<<TeopeTquCKHe OCHOBBI XUMHU»

Mertambl, ux nojoxxkeHue B [lepuoanyeckoit
CHCTEME XMMHUYECKHX deMeHToB []. .
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. O0mmme pu3ndecKre CBoiicTBa
METaJII0B

CrinaBbl METAJUIOB. DIEKTPOXUMHUYECKUN PSIIT
HaIpsDKEHUI METAJIIIOB

PoOII

PoII

PoOII

PoOII

16

17

18

19

XUMHYECKHEe CBOMCTBA Ba)KHEUIIINX METaJJIOB
(HaTpmii, Kamuii, KaabIMii, MarHUH,
ATIOMHUHNN) ¥ MX COCTMHCHUI

XuMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

XHUMHYECKUE CBOMCTBA IMHKA, JKele3a U UX
COCTUHCHMI

[IpakTnueckas padora Ne 2. "Pemenue
IKCIIEPUMEHTAIbHBIX 337124 110 TEME
«MeTamie»"

PoII

PoLI

PoII

PoOLI

20

Hewmerannel, ux nonoxenue B [lepuoguueckoit
CHCTEME XMMHUUYECKHX 3JieMeHTOB JI. 1.
MeHnzeneeBa 1 0COOCHHOCTH CTPOCHHSI AaTOMOB

PoII

23



21

®dusnyeckre CBOMCTBA HEMETAILIOB.
AnnoTponus HEMETAIJIOB (Ha IpUMEpe
KHCIIOpOJIa, cepbl, poctopa u yraepoaa)

PoII

22

23

24

25

XUMHUYECKUE CBOMCTBA raJIoT€HOB, CEPHI U UX
COEIMHEHUN

XuMHYECKHe CBOWCTBA a30Ta, hocdopa 1 ux

COeqUHEHUH

XHUMHUYECKHE CBOMCTBA YIIIEpO1a, KPpEMHUS U
HUX COeIUHEHUN

IIpuMeHeHne BaXXHENIIMX HEMETAIUIOB U UX
COCIUHCHUH

POl

PoII

POII

PoII

26

27

O000111eH1E U CUCTEMATH3ALIMS 3HAHMH 110
TeMe «HemeTranmery. Berancnenus mo
YPaBHEHUSM XUMUYIECKIX PEeaKIui U
TEPMOXUMHUYECKHE PACUETHI

[paktuueckas padora Ne 3. «PemeHue

AKCIIEPUMEHTAIBHBIX 33724 [0 TeME
"HemeTtaiiber"y

PoII

PoII

28

29

KonTposbHas padora o temam «MeTaiby U
«Hemeramnbr»y/Beepoccuiickas mpoBepoyHast
pabora

HeOpFaHI/I‘ICCKI/Ie " OPraHn4CCKUC KHUCIIOTHI.
HeopraHquCKHe 1 OPraHu4CCKUC OCHOBAHUA

PoII

PoII

30

31

AmMdoTepHbIe HEOPTaHUIECKUE H
OpraHuuYecKhe CoeMHEHH. [ eHeTnaecKkas
CBSI3b HEOPTaHMYECKUX Y OPTaHMIECKUX
BEILIECTB

Ponp xumun B oOecrieueHHH KOOI HIECKOH,
SHEPTeTHUECKON U MUIIEBON 0€30ITaCHOCTH,
Pa3BUTHH MEHUIIMHBI

PoLI

PoOLI

32

33

[pencrasienus: 06 00X HAYIHBIX
MPUHIMIAX TPOMBIIIIEHHOTO TTOTyYeHHS
Ba)XKHEHIIINX BEILECTB

YenoBek B MHPE BCUICCTB U MAaTCPUAIOB

PoII

PoII

24



34 ’ Xumusl U 300pOBbE YEIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

34

POII

25
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

* Xumus, 10 knace/ I'abpuensa O.C., Octpoymo N.I'., Cnankos C.A. AKunoHepHoe 001IecTBO
«MznarennctBo «lIpocBemienue»

» Xumus, 11 kimace/ I'abpuensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKITMOHEpPHOE OOIIIECTBO
«3narenbcTBO «IIpocBerieHue»

METOANYECKUE MATEPHUAJIbI VISl YYUTEJISA

Beenure 1. O.C.I'abpuensn, ['.I".JIbicoBa «Xumus Meroanyeckoe mocooune — 06a30BbIl YPOBEHBY - M.:
Hpoda 2024 ron.

2. O.C.I'abpuemnsn, U.I'.OctpoymoB, «O01mast XuMusl B TeCTax, 3aa4dax, ympakHeHusx. 11 xmace» —
M.: lIpoda, 2024 rox.

3. O.C.I'abpuensy, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knace: KoHTposibHBIE B IPOBEPOYHEIE
paboTs k yuebuuky». — M.: Ipoda, 2023 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 ximacc: HactonpHas KHUTA IJIS yUUTEIS».
Yacte 1 — M.: JIpoda, 2023roz.

5. O0.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumust 11 kimacc: HacTonmpHast KHATA 151 YIATEISD.
Yacte 2 — M.: Jlpocda, 2024 rox.

6. O.C.I'abpuensH, [1.B.Pemeros, U.I.OctpoymoBa «3agauu o XMMUU U CIIOCOOBI X pemIeHHUsD» - M.:
«dpodar, 2023rox.

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH UHTEPHET
Beeaure Baeantemannsichttp://www.chemnet.ru I'azera « Xumus» u callT s yuurens «51 uay Ha
YPOK XUMHN

http://him.1september.ru Enunas kostekiust LIOP: TIpeametHast KOUIEKINSA «XAMHESD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIC SKCTIEPUMEHTBI: XHUMHUSL.
Komnexnus Poccutickoro o01ieo0pa3oBaTeIbHOTO MOpTaia

http://experiment.edu.ru AJIXUMUK: caiit J1.}O. AnukGepoBoii

http://wwwalhimik.ru Beepoccuiickast onuMmmaza MKOJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranudeckast XUMHSL: DIEKTPOHHBINH YIEOHUK [T CPEIHEHN [ITKOIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JIEKTPOHHbIH Y4eOHHK
http://wwwhemi.nsu.ru OTKpbITBIN KOJITIEHK: XUAMHUS

http://www.chemistry.ru JluctauioHHas OJMMITHAIA ITO XUMHUH: TEIEKOMMYHHKAITHOHHBII
00pa3oBaTesbHBIN MPOESKT
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