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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XHMMHH Ha YpOBHE CcpeaHero ooOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®@3 «0O06 obpaszoBanun B Poccuiickoii ®Depepauuny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS (QenepalbHON 00pa3oBaTeNbHOM MPOrpaMMbl CpPEeIHEro OOILIero
obpazoBanus (POII COQO), mnpencraBieHHbix B DexepalbHOM TOCYJApCTBEHHOM 00pa3oBaTEIbHOM
cranaapte COO, ¢ yuérom Konuenmuu npenonaBanus y4eOHOTo mpenmMera «XuMHs» B 00pa3oBaTeIbHBIX
opraam3anusax Poccwiickoit ®Denepanuu, peaqu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMEI, U
OCHOBHBIX MoJjioxkeHul «Ctparerun pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha niepuor a0 2025
roga» (Pacnopsixenue [IpaButensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0/10B K pa3paboTKe MPOrpaMMBbl M0 XUMHUH, K OTPEeNICHUI0 0011el cTpaTeruu 00y4eHus,
BOCIIMTAHUS M PA3BUTHS 00ydarolUXcsl cpeacTBaMu ydyeOHoro npeamera «Xumus» st 10-11 xmaccoB Ha
0a30BOM ypOBHE cocTaBWIM KoHIentyainbHbie mojoxxeHuss ®I'OC COO o B3auM0O0OYCIIOBICHHOCTH 1IEJIEH,
COJIepKaHuUs, pe3yJIbTaTOB 00y4eHHS U TPEOOBAHMI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHue, TOJIy4aeMoOe BBITYCKHHUKaMHU OOIIe00pa3oBaTeIbHOW OpraHU3aIii,
ABIISICTCS HEOTHEMJIEMOI 4acThio MX 00pa3oBaHHOCTU. OHO CIY)KUT 3aBEPUIAIONINM ITAllOM peaju3alid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [EHHOCTEH, IPUCYIIUX HEIOCTHOU CUCTEME XUMHUECKOTO
o0pa3zoBaHMs. DTH IIEHHOCTH KacarOTCs MO3HAHUS 3aKOHOB MIPUPOIBI, POPMHUPOBAHUS MUPOBO33PEHHSI U 00IIEH
KYJIbTYpPbI YEJIOBEKa, a TAK)KE IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO U MPUPOTHOU
cpene. Peamusyercss xumudeckoe oOpa3oBaHHE OOYYalOIIUMXCsS HA YPOBHE CpEIHEro oOmero odpa3oBaHUs
CpeICcTBaMHU y4eOHOro mpeaMera «XUMHUS», COJAEpKaHUE U MOCTPOSHUE KOTOPOro OMPEENICHbI B IporpaMmme
M0 XMMUH € YIE€TOM crienn(UKNA HAYKH XUMHH, €€ 3HAUCHHsI B TIO3HAHUH TPUPOABI U B MaTEPHAIBHOMN KU3HH
oOmiecTBa, a Takke ¢ y4y€ToM OOIIMX IeNied W MPHUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XvMHS Kak »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT oco0yl0 pOJb B COBPEMEHHOM
LMBUJIM3ALMH, B CO31aHUU HOBOW 0a3bl MaTepUaIbHOU KylIbTypbl. OHA BHOCUT CBOW BKJIaJl B (JOPMUPOBAHUE
paIOHATBHOTO HAYYHOTO MBIIICHUS, B CO3/IaHUE IIEJIOCTHOTO MPEICTAaBICHHS 00 OKPYXKAIOIIEM MUPE KaK O
€MHCTBE MPHUPOJABI U YelloBeKa, KOTopoe (OpMUPYETCS B XMMHUHU Ha OCHOBE NMOHUMAaHHUS BELIECTBEHHOI'O
COCTaBa OKPYXKAIOUIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXIYy CTPOCHHMEM BEILECTB, MX CBONCTBAMHU U
BO3MO>KHBIMH 00JIaCTMU IPUMEHEHHUSI.

TecHO B3aMMOAEUCTBYSl C OIPYTMMM €CTECTBEHHBIMU HayKaMM, XMMHs CTajla HEOTBEMIIEMOM YacThbIO
MHUPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M KH3HU KaXKIOro ujeHa OOIIecTBa.
CoBpeMeHHasi XUMHS KaK HayKa CO3MJaTelibHasA, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBiieHa Ha pelieHue
MI00ATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS HYEJIOBEUECTBA - CBHIPHEBOM, JYHEPrEeTHYECKOM, MHUIIEBOM,
9KOJIOTUYECKOI 0€301MacCHOCTH M OXPAHBI 310POBbSL.

B coorBercTBUM C 0OIIMMHU LIEASMU M NPUHLIMIIAMU CpeIHEro o0Imiero oOpa3oBaHUs COAEpKaHHE
npeamera «Xumus» (10-11 kimaccel, 6a30BbIl ypOBEHb U3YUEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYTBTYPHYIO TOATOTOBKY OOYYaromuxcsi, HEOOXOIMMYI0 UM [UJIsi BBIPAOOTKM MHPOBO33PEHUECKHUX
OpPUEHTUPOB, YCHEIIHOI0 BKIIOYEHHS B KHM3Hb COLIMYMa, MNPOAOIDKEHHMS O0Opa3oBaHUS B Pa3IUYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPECTBEHHO C XUMHUEH.

CocraBnsromuMu npeaMera «XuMHs» SBISI0TCA 0a30BbIe Kypehl - «Opranndeckast XuMus» u «O01mas
U HEOpraHW4YecKas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM
HAyKd: CHUCTeMa 3HAHUN [0 HEOpPraHMYecKoW XHMHHU (C BKIIOYEHHWEM 3HAHMM M3 oOmed XuMHH) U
opranuueckoil xumuu. dopmupoBaHue NaHHOW CHCTEMBbl 3HAHWM MPH M3yYEHUM MpeaMeTa oOecreyrBaeT
BO3MOXHOCTh PACCMOTPEHHUS BCET0 MHOI000pa3us BELIECTB HA OCHOBE OOLIMX MOHSATHH, 3aKOHOB U TEOpUH
XUMUH.

CrtpykTypa conepxkanus KypcoB - «Opranumdeckas xumus» u «OOIIas U HEOpraHUYECKas XUMHUS»
chopMHpOBaHa B IPOrpaMMe 0 XUMHUHU Ha OCHOBE CUCTEMHOI'0 MO/IX0/1a K U3YYeHHIO Y4eOHOT0 MaTepuana u
00ycJI0BJI€Ha UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN HA OINpPENENIEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHu4ecKkoil XMMUH BEIIECTBA pacCMaTPUBAIOTCA Ha YPOBHE KJIACCUYECKON TEOPUU CTPOSHUS
OpPraHMYECKUX COEAMHEHMM, a TaKXKE€ Ha yYpOBHE CTEPEOXMMUYECKUX U AIIEKTPOHHBIX IPEACTABICHUM O
cTpoeHuH BemiecTB. CBeaeHUs 00 M3ydaeMbIX B Kypce BEIIeCTBaX JAlOTCS B Pa3BUTHU - OT YIJIEBOJOPOIOB
JI0 CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHHWI. B Kypce opraHMueckoil XMMHHU TOJYYalOT Pa3BUTHE
chOpMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00Ilero oOpa3oBaHMs ME€PBOHAYAIbHBIE MPEACTABICHUS O
XUMHUYECKON CBS3M, KIACCU(HUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHHUSI, 0 XUMHUYECKOMN pEaKI1u.

[Tox HOBBIM yTJIOM 3peHUs B mpeaMeTe «XUMHs» 0a30BOr0 YpOBHS pacCMaTpUBAETCS M3YUYCHHBIH Ha



YPOBHE OCHOBHOTO OOLIEr0 00pa3oBaHMsI TEOPETHUYCCKHH Marepual U (HaKTOJIOTUUECKHE CBEICHHS O
BEIICCTBAX M XHMHYECKOW peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas ¥ HeOpraHWdyecKas XUMHUS»
00yYaloUIMMCsl  TPEJOCTABISIETCS. BO3MOYKHOCTH ~ OCO3HATh 3HAYCHUE IEPHOAMYECKOrO 3aKOHa C
O0IIETCOPETUIECKIX U METOJOJIOTHYCCKUX MO3UIHMI, TIy0XKe MOHATh MCTOPUYECKOEC M3MEHEHHE (yHKIHi
ATOTO 3aKOHA - OT 0000IIaroIIeH 10 O0BACHSIOMEH U TPOTHOZUPYIOMIEH.

EnuHas cuctema 3HaHUIA 0 Ba)KHEWIINX BEIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M IPUMCHCHUH,
a TaK)KEe 0 XMMHUYCCKUX PEAKIHUsIX, MX CYIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKAHUS JOMOJHIeTCs B Kypcax 10
¥ 11 KJIaccoB AJIEMEHTaMH COJCPKaHUs, HMECIOLIIMMH KYJIbTYPOJOTHYECKHI U HPHUKIAIHON Xapakrep. DTH
3HaHHS CIIOCOOCTBYIOT NMOHMMAHHUIO B3aHMMOCBS3M XUMHU C JPYrHMH HayKaMHd, PacKpbIBalOT €€ poiib B
II03HABATEJIBHON M IPAKTUYECKOH JESTeIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAKCHUS K
IPOLIECCY TBOPYECTBA B O0JACTH TEOPHU W TPAKTUYCCKUX IMPUIOKEHHH XMMHUH, IOMOTAIOT BBITYCKHUKY
OPHUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX IPOOJIEMax, CBSI3AHHBIX C XUMHEH, KPUTHICCKH
OCMBICITUBATh MH(OPMALUIO U MPUMEHATh €€ IS TOIMOJHEHUs 3HAHWM, PEIICHHS HHTCIUICKTYAJIbHBIX |
9KCIIEPUMEHTANBHBIX HCCIIEA0BATENbCKAX 3a1ad. B 1enoM conuepkaHue yd4eOHOro mnpeaMera «XUMHUs
JTAHHOTO YPOBHSI W3y4YCHUS OPHEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUECKOM
OCHOBBI ISl IOHMMaHUsI (GHIOCOMCKHX HJICH, TAKHX KaK: MaTepUajbHOE €IWHCTBO HEOPraHHYECKOro U
OpPraHUYEeCKOr0 MHUpa, OOYCIOBJICHHOCTh CBOWCTB BELICCTB MX COCTABOM U CTPOCHHEM, [O3HABAEMOCTb
IPUPOIHBIX SIBICHUM IMyTEM OKCIEPUMEHTa U PCIICHHUS HPOTHBOPEUUI MEXAY HOBBIMU (aKTaMH H
TEOPETHYCCKUMH TIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHH B PEUICHUHM JKOJOTHYSCKHX MPOOJIEM, a TaKKe
pobseM cOepeKeHIsI IHEPIeTHISCKUX PECYPCOB, ChIPbsI, CO3/IaHHsI HOBBIX TEXHOJIOTHI M MAaTEPHAJIOB.

B mnaHe pemieHus 3ajad  BOCHUTAHUS, Pa3BUTHS U COLMAIM3AIMU OOYYaIOUIMXCSl TPUHSTHIC
IPOrpaMMOii 0 XUMHHU MOAXOMABI K OIPE/ICIICHUIO COACPIKAHUS U MIOCTPOCHHS MPEAMETa MPEIyCMaTPUBAIOT
(GopMupOoBaHHE YHUBEPCATbHBIX Y4COHBIX JCHCTBHUII, MMEIOIMX 0a30BOC 3HAYCHHUE JJISI PAa3IMYHBIX BHUIIOB
JEATEeIBHOCTH: pEIICHHs NpoOJieM, MOKMCKa, aHamu3a U 00paboTKu HMH(GOPMAIMHU, HEOOXOAUMBIX IS
HNPUOOPETEHUSI OIbITA MPAKTUYECKON M HCCIICA0BATEIBCKOM JICSTEIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B
MO3HAHUH XUMUH.

B mpakTuke npernogaBaHusl XUMUHM KaK Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHusi, TaK U Ha YPOBHE
cpemHero oOmero oOpa3oBaHUs, NMPH ONPENENICHHN COJCPIKATEIbHON XapaKTEPUCTHKH LEeNeH H3ydeHHs
npeMeTa HaNpaBJICHUEM IMEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIUOHHO TPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHHS, MPAKTHYECKOH JEITEIIFHOCTH YeloBeKa U
KaKk OJHOTO0 M3 KOMIIOHEHTOB MHPOBOH KyIbTypbl. C METOAMYECKOW TOYKM 3PEHHS TaKOH TMOAXOJ K
OIIPEICTICHUIO 1IeJIel M3Y4eHHsI IPEAMETa SBISETCS BIIOJIHE ONPaBIaHHBIM.

CoriacHO TaHHOM TOYKE 3PCHUS TITaBHBIMH LICJIIMHU U3YUCHHUS TIpeiMeTa « XUMHEs» Ha 0a30BOM YpOBHE
(10 -11 Ku1.) ABNISAIOTCSL:

« (QopMupoOBaHHE CHCTEMbl XHMHUYECKMX 3HAHMW KaK Ba)KHEHIEeW COCTaBISIONIEH ecTeCTBEHHO-
HayLIHOI\/'I KapTI/IHI)I MI/Ipa, B OCHOBC KOTOpOfI JIEXKAT KIKOYCBBLIC ITIOHATHA, Q)YHHaMeHTaHBHBIe 3aKOHBI
U TEOpUU XHUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE UM TOHHMMAaHHE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PCHUECKOTO XapakTepa, O3HAKOMJICHHE C UCTOPHEH WX pa3BUTHSI W
CTaHOBJICHH,

. CbOpMI/IpOBaHI/Ie 158 pa3BI/ITI/Ie HpeI[CTaBJ'IeHI/Iﬁ (6] Hay‘lHLIX METOAAaX ITO3HAHUS BCUICCTB U XUMHUUYCCKHUX
peakiuii, HEOOXOMUMBIX [UJIsi TPHOOPETEHUS YMEHHH OpPUEHTHUPOBATHCS B MHPE BEUIECTB U
XUMHUYCCKUX ﬂBHeHHfI, NMCHOIIINUX MECTO B HpI/IpOI{e, B HpaKTquCKOﬁ nu HOBCG}IHGBHOI\/’I KH3HH,

* pa3BUTHE YMEHUH U CHOCOOOB MEATEIbHOCTH, CBS3aHHBIX C HAOJMIOACHHEM H OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHIEM TIPAaBIIT 0€30ITaCHOT0 0OpaIeHHsI C BEIeCTBaMH.

Hapsny ¢ atuM, copepikarenbHas XapaKTepUCTHKA IIeNiel U 3a1a4 U3y4yeHus mpeaMeTa B mporpaMmme
110 XUMHUAN yTO'-IHeHa nu CKOppeKTI/IpOBaHa B COOTBCTCTBUU C HOBBIMU HpI/IOpI/ITeTaMI/I B CUCTCMC CpeJIHeFO
obmiero oOpazoBanusi. CerofHss B MpeNoAaBaHUM XUMUU B OOINBIICH CTEMEHH OTHAETCA MPEANOYTECHHE
MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHHus OOydeHHUs, OPHUEHTHPOBAHHOM Ha TMOJTOTOBKY BBIITYCKHHKA
o0mieo0pa3oBaTebHOM  OpraHu3allid, BIAJCIONIEr0 HE HaO0OpoM 3HaHWHM, a (QYHKIHOHATBHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOaMH W YMEHHUSMHU aKTHBHOTO IOJIYYCHHs 3HAHUH W TPUMEHCHUS HX B
peaanoﬁ KNU3HU OJIA peIHCHI/IH HpaKTI/I‘-IeCKI/IX 3a1a4.

B cBsi3M ¢ 3THM TpH M3YYCHHH TpeaMeTa «XHMHs» JTOMHHHPYIOIIee 3HAYCHHUE MPUOOPETAOT TaKhe
LIEJIM U 3a70a4H, KaK:

ajanTanus OOYYaroIIMXCsA K YCIOBHSAM JIMHAMHUYHO pa3BHBAIOIICTOCS MHpPa, (OPMHUPOBAHHE
MHTEIJIEKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY
MPHHITHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEHICCTBAMH U HX



MPUMEHEHUEM;

dbopMHupoBaHHEe y OOYYaIOMIUXCSA KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMM), HWMEIONINX
YHHUBEpPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHUJOB JEATEIBHOCTH: PEIICHUs MpoOieM, MOWCKa, aHaau3a U
o0paboTku uHGbOpMallMK, HEOOXOAMMBIX [JIsl MPUOOPETEHMsI OMBbITa JESATENLHOCTH, KOTOpas 3aHHMAaeT
Ba)XKHOE MECTO B IIO3HAHUYU XUMHH, a TAKXKE JIJISI OL[CHKH C MO3UIUN KOJOrMYECKOr OE€30MaCHOCTH XapaKTepa
BJIMSTHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M YeJIOBeKa U MPUPOIHYIO CpPENy;

pa3sBUTHE II03HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYaJlbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEH
o0y4aromuxcsi: CIOCOOHOCTH CaMOCTOATEIBHO MPHOOPETaTh HOBBIE 3HAHMS 1O XUMHH B COOTBETCTBHH C
KU3HECHHBIMH TTOTPEOHOCTSAMH, UCIOIb30BATh COBPEMEHHbIE MH()OPMAITMOHHBIE TEXHOJIOTUH JJISi TIOUCKA U
aHayM3a yueOHOM U HAyYHO-TIONMYJISIPHON MHGOPMAIIUU XUMUYECKOTO COACPKAHUS;

dopmupoBaHHE U pa3BUTHE Yy OOYyYarOIIUXCA ACCOIMATHBHOTO M JIOTHUECKOTO MBIIUICHUS,
HAOJI0/IaTEIbHOCTH, COOPaHHOCTH, AKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIMMBbI, B YAaCTHOCTH, NpHU
IUTAHUPOBAHHUHU U MPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Yy 00yyaronuxcs yoe:x IEHHOCTH B TYMaHUCTHUECKON HAMpaBIEHHOCTH XUMHHU, €€ BaXKHOU
poIM B pelmIeHMH IOOAIbHBIX MPOOJIEM  PAlMOHATIBHOTO  MPUPOIOINOIB30BAHUSA,  MOTIOJIHEHHS
SHEPreTUYECKUX PEeCypCOB U COXPAHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHHSI K TPHPOJIE U CBOEMY 3/70POBBIO, & TAaK)Ke MPHOOPETEHUS OMbBITA MCIIOIBb30BAHUS MOTYYCHHBIX
3HAHWUN JUIS IPUHSTHS TPAMOTHBIX PEIICHHUI B CUTYallUsX, CBI3aHHBIX C XUMHUYECKUMH SIBICHUSMHU.

B y4yeOHOM T1uTaHE CcpemHero oOmero oOpa3oBaHUS NMpPEAMET «XUMHsS» 0a30BOr0 YpOBHS BXOJHUT B
CoCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHBIE TIPEIMETBI».

OO6miee yMcaO 4yacoB, OTBEAEHHBIX JUIsI M3YyYEHUS XMMHUHM, Ha 0a30BOM YpPOBHE CpEAHEr0 OOILEro
oOpasoBanmus, cocTaBisaeT 68 yacos: B 10 kimacce - 34 yaca (1 gyac B Henmento), B 11 kimacce - 34 gaca (1 yac B
HEJICTTIO).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKON XUMHH

[IpenMer opraHuYeckod XUMHH: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAYCHHE B IOJIYYEHHUU HOBBIX
BELIECTB M MarepuaiioB. Teopus cTpoeHHs opraHmyeckux coeguHeHuit A. M. byrtnepoBa, €€ OCHOBHbIE
nosio’keHus. CTpyKTypHbIe (JOpMYJIbl OpraHu4YecKUX BellecTB. ['omomorus, nsomepus. XuMudeckasi CBsi3b B
OpPraHMYECKUX COECIUHEHUSX - OJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenue o KilaccUPUKalMM OpraHUYecKuX BemecTB. HoMmeHknarypa opraHMYecKHx
COeMHEHUHN (cucTemMaTuyeckas) M TPUBHAIbHBIE HA3BaHUS BAKHEHIIMX MpEACTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEIECTB.

OKcrepUMeHTalIbHbIe METO/bl U3YyYCHHs BEIIECTB M UX MPEBpAlLleHUN: O3HAKOMIIEHHE ¢ oOpaslamu
OpraHMYECKUX BEUIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJEKYJl OPraHUYECKHX BEIECTB,
HaOJI0IeHWe M OIMCaHWe JEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAIEHHIO OPTaHUYECKUX BELIECTB INpPHU
HarpeBaHuu (TUIaBJICHUE, OOYTJIMBAaHUE U TOPCHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psii. MeTaH M 3TaH - MpOCTEHIINe MpPeACTaBUTEIN
QJIKAHOB: (PM3MYECKUE U XMMHUYECKHE CBOWCTBA (PEeaKlUu 3aMELCHUs U TOPEHHs), HaXO0XIEHUE B MPUPOJIE,
MOJTy4YeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psAd. OTWIEH M NPONWIEH - MPOCTEHIINE
MPEJICTAaBUTENN AJIKEHOB: (PU3NYECKHEe U XMMHUECKHE CBOMCTBA (PEeaKIMi THIPUPOBAHUS, TaIOT€HUPOBAHMS,
TUpaTaly, OKUCICHNS U IOJUMEPU3ALNHN), TIOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIlIMe XHUMHYECKHE CBOMCTBa
(peaxuust monumepu3aiun). [lonyueHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKUM Psia. AIETHICH - MPOCTCHIIMIA
IpEeCTaBUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (pU3MUecKre 1 XUMUYECKHEe CBOICTBA (peaklMy TUAPHUPOBAHUS,
raJIorTeHUPOBAHUS, THIPATAllUU, TOPEHHUS ), TOJTyUeHHE U TPUMEHEHHUE.

Apensbl. benson: cocraB, cTpoeHue, GU3NUYECKUE U XUMHUYECKHE CBOMCTBA (PEaKlMU raJOreHUPOBAHUS
U HUTPOBaHHUA), TMOJy4YeHUE U MpUMEHEHUe. Tonyon: cocmas, cmpoeHue, @usuuecKue U XumuyecxKue
ceoticmea (peaxkyuu 2an02eHUpoBaHUs U HUMPOBAHUs), NOTyYeHue u npumereHnue. TOKCUYHOCTb apPEHOB.



I'enernueckas cBA3b MEXKAY YIVIEBOJOPOIaMHU, IPUHAICKAIMMHU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHbie UCTOYHHUKHU YTIAeBOAOPOAOB. [IpupoaHsblii ra3 U nmomyTHble HeQTsAHBIE Ta3bl. HedTh u e€
npoucxoxaeHue. CrocoObl mepepadoTku He(TH: MEPEeroHKa, KPEKHHT (TePMUYECKHM, KaTaTuTHYECKUN),
nupoius. [IlpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIIEHHOCTH U B ObITy. KaMeHHbIH yroib
U TIPOJYKTHI €r0 MepepadoTKH.

DKCrepUMEHTAIbHBIE METO/bl M3yYEHUS BEIIEeCTB M MX MpPEBpalleHUN: O3HAKOMIIEHHE C 0OpaslaMu
IUIACTMACC, Kay4yKOB U Pe3HHBbI, KoueKun «HepTb» u «YToiby», MOAeIMpOBaHUE MOJIEKYJT YTIIEBOIOPOIOB
U TaJIOT€HONIPOU3BO/IHBIX, POBEACHNUE IPAKTUUECKON PabOThI: MOMy4YeHUE ITUJICHA U U3YUYEHUE €r0 CBOUCTB.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchbl, 00béMa, KOJIMYeCTBa UCXOTHOTO BEILleCTBA
WIM MPOAYKTA PEAKLUHU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BELIECTB WIIU
MPOJYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJI W STaHON: CTpPOEHHUE, (PU3MYecKre M XUMHUYECKHe
CBOICTBa (peakly ¢ aKTUBHBIMU METaJUIaMH, TaJOr€HOBOAOPOaMu, TOpeHne), puMeHeHne. Bogopoausie
CBSI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JelicTBUE MeTaHOa U ATAaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaTOMHbI€ CIUPTHI. DTUJICHTJIUKOb U TJIMLIEPUH: CTpOEHHUE,
duznyecKkue U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIEIIOYHBIMU METaJlJIaMH, KadeCTBEHHAs! PeaKius
Ha MHOI'0ATOMHBIE CIIUPTHI). JleficTBUE Ha opraHu3M 4enoBeka. [IpuMeHenune rauieprtHa 1 3TUIEHIIMKOJIA.

@DeHoN:  CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKIE CBONCTBRA.

Tokcuunocth penona. [Ipumenenue dpenona.

Anpaerusipl U kemousl. QopManbIerul, aleTaabIeru; CTpOEHHE,
¢uznueckue U XMMHUYECKHE CBOICTBa (peaklUMy OKHUCIIEHHS U BOCCTAHOBJICHMS, KAUECTBEHHbIE PEaKIIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHas M YKCYCHasi KHCJIOTBI: CTPOCHHE,
dusznyeckue M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIsl Kjlacca KUCIOT, peakuus dTepuduKaruu),
nojiyueHue U npuMeHeHue. CTeapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK MPEICTAaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT. MblJ1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEe JeHCTBUE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxHbX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornyeckas posb KUpPOB.

YrneBonst: coCTaB, KJacCU(pUKalus yrieBoJoB (MOHO-, TU- U
noaucaxapuabl). I'roko3a - mpocreimmii MOHOCaxapui: 0OCOOEHHOCTH CTPOEHUS MOJIEKYIbI, (pU3NUecKue u

XUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBHE C TUIpOKcHUaoM Meau(11), okuclieHne aMMHaYHBIM PaCTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TJIOKO3bl), HAXOXKIACHHWE B MPHUPOJE, HPUMEHEHHUE,
ouonoruueckas poib. dotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman 1 nemuirono3a Kak npupoHsle noauMepsl. CTpoeHue Kpaxmana 1 HeJUToa03bl. Pusndeckue u
XUMHUYECKHE CBOICTBA KpaxMmaina (TUIPOIN3, KAUeCTBEHHAs! PEAKIIMS C HO/IOM).

OKcrepUMeHTalbHbIe METO/Ibl U3yYeHMs BEIIECTB U MX NPEBpALIeHUI: NMPOBEJEHHUE, HAOIIOJCHUE U
OINMCAaHNE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHbIE PEAaKIIUHU OJHOATOMHBIX CIIUPTOB
(oxucnenue »sTaHosna okcuaoM Meau(l1)), MHOroaToOMHBIX CHHMPTOB (B3aMMOJEHCTBHE TJHMIIEPUHA C
ruapokcuoM Meau(11)), ampaeruzoB (OKMCIEHME aMMHUAdHBIM pacTBOPOM okcuaa cepebpa(l) u
runpokcuaoM wmenu(11), B3aumojaeiicTBUe Kpaxmana ¢ HOJOM), INPOBEACHHE MPAKTUYECKOH pPabOTHI:
CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTBI.

Pacuérnbie 3a1aun.

Bbruncnenus no ypaBHEHUIO0 XMMHUYECKOH peakinu (Macchbl, 00b€Ma, KOJIMYeCTBa HCXOIHOTO BEIlleCTBA
WIA TPOAYKTa Peakiuy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WIH
MPOJYKTOB PEAKINH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTHI Kak aM(oTepHble opraHnyeckue coequHeHus. dusnueckue U XUMUYECKHE CBOWCTBA
aMUHOKHCJIOT (Ha IpUMepe MNIMLKHA). bruonornueckoe 3HadyeHre aMUHOKUCIIOT. [lenTubl.

benku kak mpuUpoIHBIE BBICOKOMOJEKYJSpHbIE coeluHeHus. llepBuuHas, BTOpUYHAsS U TpETHYHAsS
CTPYKTypa OeJKOB. XMMHUYECKUE CBOWCTBA OENKOB: T'HJIPOJIM3, IEHATYypalus, KaueCTBEHHbIC PEaKLIHUU Ha
OenKu.

DKcrepUMEHTAbHbIE METO/Abl M3y4YeHHs BEUIECTB M WX IPEBpPAIICHUI: HaOJIOJEHHUE U OIMCaHHE
JEMOHCTPALIMOHHBIX OIBITOB: JIHATYpalus OEIKOB MPU HarpeBaHUH, LIBETHbIE PEaKIIMU OEIKOB.

BbicokomosieKyIsIpHbIE COCTUHEHHS




OcCHOBHBIE MOHATHS XMMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BCHO, CTENCHb MOJIMMEPHU3alUU, CpEeNHAs MOJeKylasdapHas wmacca. (OCHOBHBIE METOIbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN - IIOJUMEPU3aLUsl U ITOJIUKOHICHCALU.

OKcliepUMEHTaIbHbIE METO/Ibl U3yYCHMs BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHHE ¢ oOpasLamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanuss MexnpenMETHBIX CBSi3ed IpU  M3y4E€HUM oOpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI 4epe3 MHCIOJIb30BaHME KaK OOLIMX €CTECTBEHHOHAYYHBIX IOHITUH, TaK M TMOHATHH,
SIBJISIFOLUXCSL CACTEMHBIMU JUUISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OO011e ecTeCTBEHHO-HAY4HbIE MOHATHS: SIBIIEHHE, HAYy4YHbIH (akT, rUIoTe3a, 3aKOH, TEOpHUs, aHAJIM3,
CHHTE3, KJaccu(uKaIus, NepuoInIHOCTb, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOACTHUPOBAHHUE.

®usnka: MaTepus, YHEPIHsl, Macca, aToM, NIEKTPOH, MOJIEKYJIA, YHEPIrETUUECKUN YPOBEHb, BEILIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHHUE BEIIECTBA, (PU3MUECKUE BETHUMHBI M €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocepa, 0OMeH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOIOIHMYECKH
aKTUBHBIC BelleCcTBa (O€IKH, YIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHomorust: IIUIIEBBIE IPOAYKThI, OCHOBBI PAllOHAIBHOTO IIUTAHUS,

MOIOIIIME CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE Ipenaparbl, MaTepuanbl W3 HCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA

TeopeTruvyeckue OCHOBbI XUMHMHU

XuMuyeckuil snemMeHT. AToM. fapo aroma, M30TOIBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYecKHe
YPOBHH, TIOJYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 37eMeHThl. OCOOEHHOCTH pacpeAeCHHS JIEKTPOHOB I10
OpOUTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaITUs aTOMOB.

[Tepuonnueckwuii 3axoH u [lepuonnueckas cuctema xumuueckux 3meMeHToB [{. . Menneneesa. CBsizb
nepuoauyeckoro 3akoHa u llepuonnueckod cucremsl xuMuueckux dsiemeHToB JI. WM. MenneneeBa c
COBPEMEHHOM Teopuel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XUMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX WMH TPOCTHIX M CIOKHBIX BEIIECTB IO TPYIMIaM U TMepuojaM. 3Hau€HUE MEePUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKasi CBsI3b. BHIBI XMMHUYECKOW CBS3U (KOBaJieHTHash HEMOJNSpHAs U
MOJISIpHAs, HWOHHAs, MeETaJTMdecKas). MeXaHu3Mbl O00pa3oBaHUs KOBAJEHTHONW XHWMHUYECKOW CBS3HU
(oOMEHHBIE W JOHOPHOAKIENTOPHBINH). Bomopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPHUIATEIHHOCTb.
Crenens okucieHus. MIoHbI: KaTHOHBI M AHHUOHBI.

BemectBa MONEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IMOCTOSTHCTBA COCTaBa BEILECTBA.
THUIbI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUINYECKON PEMIETKH.

ITonsaTHE O AUCHIEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOUAHBIE PacTBOPBI. MaccoBas 10Jisl BELIECTBA B
pactBope.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU . Howmenxkiarypa
HEOPraHWYECKUX BEIIECTB. | 'eHEeTHYEeCKasi CBSI3b HEOPTAaHMYECKUX BELIECTB, MPUHAICKAIIUX K Pa3TUIHBIM
KJIaccam.

Xumuyeckasi peakius. Knaccudukanus XMMHUYECKUX peakuil B HEOPraHMYeCKOW M OpraHu4ecKon
XUMHUHU. 3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPaHEHUsl U MPEBPAILCHUS SHEPTUU NMPU XUMHUYECKUX
peaKuusx.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT paznu4HbIX (pakTopoB. OOpaTUMble peakiuu. XUMHUYECKOe
paBHOBecue. DakTOphI, BIUSIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunimn Jle [llarenbe.

OnekrponuTrueckas nucconuanus. CuiibHbIE W cladble AMeKTponuThl. Cpelna BOAHBIX PAacTBOPOB
BEILECTB: KUCIIAsl, HEUTpasbHas, IIEJIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOAbl H3YYEHHS BEIIECTB M UX TMpEBpallleHUui: AEMOHCTpalus TaOiuil
«llepuogmueckas cucrema xumuuyeckux dnemeHToB JI. M. Mengeneeay, u3ydeHHE MOAENEHN
KPUCTAIIMYECKUX PEIIETOK, HAOMIO/IEHUE W OMHCAHHWE JEMOHCTPALMOHHBIX M JIa0OpAaTOPHBIX OMBITOB
(paznmoskeHue MepoKCHIa BOJOPO/Ia B IPUCYTCTBUH KaTAIU3aTOPa, OMPEAeTICHUE CPEAbl PACTBOPOB BEUIECTB C



MOMOIIbI0 YHUBEPCAILHOTO HHJIWKATOPA, PEAKIIMH HOHHOTO OOMEHA), MPOBEACHHUE MPAKTHYECKOH pabOThI
«BnusgHue paznuuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON peakium.

Pacuérnbie 3aaun.

PacuéTel 10 ypaBHEHUSAM XMMUYECKHX PEAKLUUN, B TOM YHCIE TEPMOXUMUYECKHUE PACUETHI, PACUETHI C
UCIIOJIb30BAHUEM TMOHATHS «MACCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxxenne HemeramnoB B Ilepuoaudeckoil cucreme XxumMudeckux aiemeHtos J[. M.
MennaeneeBa U OCOOEGHHOCTH CTPOECHHSI aToMOB. DU3WYECKUE CBOMCTBA HEMETAJUIOB. AJIIOTPOIHUs
HEMETAJUIOB (Ha MpUMepe KUCIIOpoaa, cepbl, pochopa u yriiepona).

XUMHYECKHE CBOWMCTBA BaXKHEHIIMX HEMETAJIOB (Tajlor€HOB, cephl, a3oTa, Qocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOJICOAEPKAIIMX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEUHEHUM.

Meramnsl. Ilonoxxenne wmeramioB B Ilepuogudeckoil cucreme xumudeckux anementos [ M.
MenneneeBa. OcoOEHHOCTH CTPOEHMS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOmue ¢Qusnueckue
cBoicTBa MeTa/uIoB. CIulaBbl METAJJIOB. DIEKTPOXUMUUYECKHUH PsiJl HAMIPSHKEHUN METaJIOB.

XHUMHYECKUE CBOMCTBA BaXKHCHIIIMX META/UIOB (HATPUM, KaJIUW, KAJIBIIMK, MAarHUH, aJIOMHUHHUH, [TUHK,
XPOM, KeJe30, MEJIb) U UX COCTMHEHHUN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIepUMEHTAIbHBIE METOJbl M3YyUYEHHUS BEIIECTB M HX MPEBpAlICHUN: H3YYCHUE KOJUICKIIUU
«MeTamnel ¥ CIUIaBB», 00pa3lloB HEMETAIOB, PEHICHHE OSKCIEPUMEHTANbHBIX 3aJad, HaONMIoJeHUuE |
OMHUCAHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBUE THUJPOKCHIA ATIOMHHHUS C
pacTBOpaMH KUCIJIOT U LIEJI0YeH, KaYeCTBEHHBIE PEaKIIMK HAa KaTHOHBI METAJUIOB).

Pacuérnble 3anaum.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WU
00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUH, €CJIU OJTHO U3 BEILIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMuu B 0OecriedeHHH IKOJIOTUYECKOM, IHEPTeTUYECKOM U MUIIeBON 0€30MacHOCTH, Pa3BUTUU
MeauIMHbL. [IoHSITHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienust 06 0OIIMX HAYYHBIX MIPUHIIUIIAX POMBIIIIEHHOTO MOTYYeHUS BaKHEHIIINX BEIIECTB.

UenoBek B MUPE BEIIECTB M MATEPUAJIOB: BAXHEHIITHE CTPOUTEIHHBIE MaTePUAIIbl, KOHCTPYKIIMOHHBIC
MaTepHuabl, KpacKM, CTEKIJIO, KepaMuKa, MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMAaTepuaibl, OpraHUYEeCKUe U
MUHEpaIbHBIE YI0OPEHUSI.

XUMHST ¥ 3]I0pOBbE UEJOBEKA: IpaBHJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENaparoB, IpaBuia
0€30MacHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBOM XUMHUHU B TMIOBCETHEBHON KU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBA3€il MpH M3y4eHHUH OO0IIed M HeopraHudyeckoi xumuu B 11 kmacce
OCYIIECTBIISIETCS 4epe3 HCMOJIb30BaHUE KaK OOMIMX eCTECTBEHHO-HAyUHBIX MOHSATHH, TaKk U TMOHSITHIA,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIS1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmue ecTecTBeHHO-HAYYHbIE TOHATHS: HAay4YHBIH (PakT, TUMOTE3a, 3aKOH, TEOpHs, aHAJIU3, CHHTE3,
KJaccuuKanusi, mepuoAMIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, SBICHHE.

®dusnka: wmaTepusi, DJHEprus, wmacca, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, H30TOIl,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYEeCKUN ypOBEHb, BELIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSIHHE
BelecTBa, (GU3NUECKHE BETUYUHBI i IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: KJIETKa, OpTaHu3M, SKocucTeMa, buocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI,

0OMeH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTIITUBO, PECYPCHI.

TexHomorus:: XMMHYECKass MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOACTBO  CTPOUTEIBHBIX
MaTepHaJIOB, CEIIbCKOXO3SIICTBEHHOE TMPOM3BOJCTBO, TMHINEBAs MPOMBIILIEHHOCT, (hapManeBTHIeCKas
MPOMBIIUIEHHOCTh, POU3BOACTBO KOCMETUYECKHX IMpPEnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, MEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA INTPOT'PAMMBI 11O XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS OOYYarOUUMHUCS IPOrpamMm
cpenHero odmiero oopazoBaHusi (JIMYHOCTHBIM, METANMPEAMETHBIM U MpeIMeTHbIM). HaydHo-MeToaudeckoi
OCHOBOM 117151 pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHUS MPOTPAMM CPEAHEro 001Iero oopazoBaHus
SIBJISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIHN MOIXO/I.

B cooTBeTcTBUH € CHUCTEMHO-ACSTENBHOCTHBIM MOJIXOJOM B CTPYKTYpE JMUYHOCTHBIX PE3YyJIbTaTOB
OCBOGHHUS TIpeaMeTa «XUMHUS» Ha YPOBHE CpeIHEro oO0Imero oO0pa3oBaHUs BBIIEICHBI CIEAYIONIUE
COCTaBJISIOLIHE:

OCO3HaHHE 00YYaIOIIUMHUCS POCCUMCKON TPakIaHCKON MACHTUYHOCTHU - TOTOBHOCTU K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

[[eJICHAITPABICHHOE PAa3BUTUE BHYTPEHHHUX YOEKIICHUM JIMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH U
UCTOPUYECKHX TPaauIuii 0a30BOI HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTHh OOYYaromuxcsi PyKOBOJCTBOBATHCS B CBOCH JESATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYIIUMU IIEJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HAIMYUE TIPABOCO3HAHMS 3KOJOTHYCCKOW KYIbTYPhl W CIOCOOHOCTH CTaBHTh L€ M CTPOUTH
YKU3HEHHBIE IJIaHbL.

JlugHOCTHBIE peE3yabTaThl OCBOCHUS NpeaMera «XUMHUs» JIOCTUTAIOTCA B €AMHCTBE YYEOHOW U
BOCIUTATEIbHONW JESATENIbHOCTH B COOTBETCTBUM C TYMaHHUCTHUYECKHUMH, COLUOKYIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU U HJCAIaMU POCCHUICKOTO TPaXXIaHCKOTO 00IeCTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu M TPaBUJIAMHU TOBEJCHHS, CIOCOOCTBYIOIIUMH IpOIlEcCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U
HPABCTBCHHOT'O CTAHOBJICHUS JINYHOCTH O0yUYaAIOIIUXCS.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpakaioT C(HOPMHUPOBAHHOCTH OIIBITA
MO3HABATEJIbHOW W TPAKTUYECKOW NEeATEebHOCTH OOYYarolIuXCsl MO peajln3allud MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpaxaaHckoro BOCHHTAHMS:

0CO3HaHMsI 00YJarOIMMHCS CBOUX KOHCTUTYLHOHHBIX MpPaB M 00sA3aHHOCTEH, YBaXKEHUS K 3aKOHY M
IIPaBOMOPAIKY;

MIPEACTABIICHNS O COLMAIbHBIX HOPMAaX U IIpaBUjIaX MEKINYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBbHOCTU IPU CO3JAaHUU YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U M03HABaTEIbHbIX 33J]ay, BHIIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI IPYTUX MPU aHaJIu3e
Pa3JINYHBIX BUAOB YUeOHOMU J€ATEIbHOCTH;

2) NATPUOTHIECKOI0 BOCIIMTAHUS

ONEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTECUYCCTBCHHOM XHUMUU,

YBAXXCHHUA K IIPOHCCCY TBOPUYCCTBA B obmactu TCOPHUU U MPAKTUYCCKOrO MNPHUMCHCHHA XHUMUH,
OCO3HAaHUA TOro, 4YTO HAOOCTHXKXCHUA HAYKH €CTb PE3YJIbTaT MIUTCIIBHBIX H&6J’IIOI[GHPII>1, KpPOIIOTIUBBIX
OKCIICPUMCHTAJIBHBIX ITOUCKOB, ITIOCTOAHHOI'O TPpyda y‘-IéHLIX U MIPAKTUKOB;

HHTEpCCa W IMO3HABATCJIBHBIX MOTHBOB B IIOJIYYCHHU H IIOCICAYIOHUICM aHaJIn3€ I/IHCbOpMaI_[I/II/I (o)
NEepCAOBBIX NOCTHIKCHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XHUMUU;

3) AYXOBHO-HPABCTBEHHOIO BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, dTUUECKOI0 MIOBEICHYS;

CIIOCOOHOCTH OLIEHUBaTh CHUTYyallMHM, CBA3aHHbIE C XUMHYECKMMH SIBICHUSIMH, W MPUHUMAThH
OCO3HAHHBIC PELICHUS, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEACHHUE U IOCTYIKA CBOMX TOBAapHILEH C NMO3ULHUI HPAaBCTBEHHBIX U
IIPAaBOBBIX HOPM U OCO3HAHHUE MOCIIEACTBUM 3TUX IIOCTYIIKOB;

4) (opMHUPOBAHUSA KYJIbTYPbI 310POBbSI:

MMOHUMaHUs [EHHOCTEH 3I0pOBOT0 M 0€30MacHOro oOpasza KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOmoieHnsi TpaBuil 0€30MacHOr0 OOpaIleHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHOW JKM3HU M B
TPYAOBOM JAEATEIBHOCTH;

MOHUMAaHUS 1IEHHOCTH TPABWI HWHIWBHUIYAIBPHOTO W KOJUICKTUBHOTO O€30MacHOTO TIOBEJCHUS B



CHTYAIMSIX, YTPOIKAIOMIMX 3/J0POBBIO M XKH3HH JIFOJIEH;

OCO3HAHMS MOCIEACTBHI M HENMpHATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUs anKorolns, HApKOTHKOB,
KypeHus);

5) Tpynosoro BocnuTaHMs:

KOMMYHHKATHBHOH KOMIIETGHTHOCTH B y4eGHO-MCCIIEIOBATENbCKON eATENbHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKOH M APYTHX BUAAX JESATEIHHOCTH;

YCTAaHOBKHM HAa aKTHBHOE Y4acTHE B PEUICHHH NPaKTUYECKMX 3a/[au CONMAIbHONW HANpPaBICHHOCTH (B
PaMKax CBOETO KJacca, IMIKOJIBI);

MHTEpeca K INPaKTHYECKOMY HM3YYEHHIO NMPOMECcCHil pa3IMYHOTO poja, B TOM UHCIE HA OCHOBE
TIPHMEHEHHS IPEIMETHBIX 3HAHUH [0 XUMHH;

YBa)KeHHS K TPYJLY, TIOJAM TPYZa M pe3y/bTaTaM TPYI0BOil e TEIBHOCTH;

rOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBHIYalbHOH TPAaeKTOpMH 0Opa3oBaHMs, Oyymieil
npodecCHH M peanu3aliM COOCTBEHHBIX JKM3HGHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TTOTpeOHOCTEl 00I1ecTBa;

6) sKo/I0rMYecKOro BOCIUTAHUS:

HKOJIOTMYECKHU 11€JIECO00Pa3HOro OTHOLIEHHUS K MPUPOJE, KaK MCTOYHHUKY CYIIIECTBOBAHMS >KM3HU Ha
3emire;

NOHMMAaHHUA TJI00aJIbHOIO XapaKTepa 3KOJOTMYECKUX MPoOJieM, BIUSHUS 3KOHOMUYECKUX IPOLECCOB
Ha COCTOSIHME ITPUPOJHOM U COLIMAIILHOM CPEbI;

OCO3HAaHHA HEOOXOJUMOCTH MCIIOJNb30BaHUS JOCTHKEHUH XUMHUM Ul DPELIEHUS BOIPOCOB
palOHaIbHOIO IPUPOIOIIOIB30BaHUS;

AKTMBHOTO HENPHUATUS JEHUCTBHMM, NPUHOCAIIMX Bpel OKPYKAKOUIEH NPUPOJHOM Cpelne, YMEHMs
IPOTHO3UPOBATh HEOJAroNnpHUsATHbIE HSKOJOTHYECKUE IOCIEACTBUS HNPEANPUHUMAEMBIX JEHCTBUHA U
IIpeI0TBpallaTh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, SKOJOTUYECKOU KYJIbTYpBI, OIBITA  JESTEIBHOCTH

HKOJIOTHYECKON HaIIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMM B MO3HABaTEIbHON, KOMMYHMKATHBHOM M COLMAIbHOW MPaKTHKE, CIIOCOOHOCTH U
YMEHHMSI aKTUBHO MTPOTUBOCTOSATH UEOJIOTUN XeMopoouu;

7) UEeHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00I11eCTBEHHOMN NMPaKTHKY;

NOHMMAHUS CHEUU(PUKH XMUMHM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUHM PALMOHAIBHOTO
HAY4YHOTO MBILIUICHUS, CO3JaHMM LIEJIOCTHOIO MpPEACTAaBICHHUS 00 OKpYXKAaloIleM MHpe Kak O €JUHCTBE
IPUPOJBI U YEIOBEKa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOJIeM COXpaHEHHS
IIPUPOHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XUMHH /111 COBPEMEHHOM IMBUIIM3ALMU: B €€ T'YMaHUCTHYECKON
HaNpaBJIEHHOCTH U Ba)KHON POJIM B CO3JJaHUU HOBOW 0a3bl MaTepHaJbHON KYJIbTYpHl, pEIIEHUH TTT00AIbHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOW, SHEPTeTUUYECKOW, MUILEBON M 3KOJOTHYECKON
0€30MaCHOCTH, B PAa3BUTUM MEAULUHBI, OOECIEYEHUH YCIOBHHM YCHEIIHOro TpyAa M 3KOJOTHUYECKH
KOM(DOPTHOM KM3HU KaXKIOro WieHa OOIIecTBa;

€CTECTBEHHO-HAYyYHOI TI'DaMOTHOCTH: IIOHMMAaHHUS CYLIIHOCTH METOJIOB IIO3HAHMs, HCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJy4YaeMble 3HAaHUS JUIsl aHadu3a U OOBSCHEHUS
SBIICHUHM OKpYXAIOIEro MHUpa M NPOUCXOJAIMX B HEM HU3MEHEHHMH, yMEHHUS JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C IEJIbI0 TOJIyYE€HHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIOJIb30BATh XUMUYECKHE 3HAHUS JJIS PEIIeHUs] TPo0JIeM B peallbHbIX
YKU3HEHHBIX CUTYaIUsX;

MHTEpPEca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O M CamMO00pa30BaHUIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHHUH M0 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHBIX chepax npodhecCHoHATBHONU AeATEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHUST YIEOHOTO MpenaMeTa «XUMUs» Ha YPOBHE CPEIHEro 0O0IIero
0o0pa3oBaHMs BKIIOYAIOT:
3HaYMMble  JUIS  (OPMHUPOBAaHUS ~ MHPOBO33PEHHS  OOYJaIOMMXCS  MEKIUCIHUILTHHAPHBIC



(MexmpenMeTHbIe) OOIICHAyYHbIE MOHATHSA, OTPAXAIOIIUE LEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U
cnenu(rUKy METOJOB TIO3HAHUS, WCIOJIB3YyEeMBIX B €CTECTBCHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTEMa, HAyYHbIH (aKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCIIeIOBaHKe, HAOIOICHIE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE y4yeOHble JeHCTBHA (IMO3HABAaTEIbHBIC, KOMMYHUKATUBHBIC, PETYJSTHBHEIC),
obecrieunBaroimue  (GopMupoBaHHe (DYHKIHMOHAIBHOW T'PAaMOTHOCTH W COLMAIBHOM  KOMITCTCHIIUU
00y4Jaromuxcs;

CIOCOOHOCTh OOYYAIOUIMXCSl HMCIOJB30BaTh OCBOCHHBIC MEXKIUCIMILTMHAPHBIC, MHUPOBO33PECHYCCKHE

3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEIILHON U COLMAIbHON TPAKTHKE.

MeranpeameTHbie pe3ybTaThI OTpaXKaroT OBJIAJICHUE YHUBEPCAJIbHBIMU y4eOHBIMH
IMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIATUBHBIMHA ﬂeﬁCTBHﬂMH.

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6azoBble Jormueckue AeiicTBus:

CaMOCTOSITENIbHO (POPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAENATh LENIN JAEATEIbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUM HUX JOCTUKEHHS, COOTHOCUTH
pe3yibTaThl ASITEIbHOCTH C IOCTABICHHBIMU LIEISAMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHMHM MPUEMBI JIOTUYECKOTO MBIIIJICHUS - BBIIEIATh XapaKTEpHbIE
IOpPU3HAKU TOHATUH M YCTAHABIMBATH MX B3aUMOCBA3b, MCIIOJIB30BaThb COOTBETCTBYIOLIME MOHATHS IS
00BsICHEHUS OTJENIbHBIX (DAaKTOB U SIBJICHMIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIMI;

YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXICHHs (MHAYKTHBHbBIE, JI€AYKTHUBHbIE, I10 aHAJOTHM), BBIABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (DOPMYITHPOBATH BBIBOABI M 3aKIIIOUCHUS;

OPUMEHATh B Ipoliecce MO3HAHUs, UCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHME (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJEJIbHBIE IPEACTABICHUS - XUMUYECKUH 3HAK (CHUMBOJ) 3JIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XMMUYECKOH peakluH - IPU PEeLIeHUH y4eOHBIX MO3HABATENIbHBIX M MPAKTHUYECKHX
3a/1a4, MPUMEHITh HAa3BaHHbIE MOJIENbHBIE TNPEJCTABICHUS [UIsl BBISABICHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BELIECTB U XUMUYECKHUX PEAKIIUH.

2) 6a3oBble HCcaeN0BaTeIbCKUE AeiicTBHSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINIA;

dbopMynMpoBaTh LENM U 3ala4d MCCIEJOBAHUS, HCIOJIB30BaTh IOCTABJIEHHBIE U CaMOCTOATEIBHO
chopMyITHpPOBaHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA ITO3HAHKS U OCHOBBI JIIsT (POPMUPOBAHUS THITOTE3HI
10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJIETh HAaBBIKAMU CaMOCTOSITEJIPHOTO IJIAHWPOBAHUS W TPOBEICHUS YYCHHYECKHX SKCIIEPUMEHTOB,
COBEPILIEHCTBOBAaTh YMEHHUs HaONOJaTh 3a XOJOM IIpOllecca, CAMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3ynbTar, (GopMynupoBaTh OOOOIIEHWUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB
UCCIIEIOBaHMsl, COCTABIISATE OOOCHOBAHHBINA OTYET O MPOAETIaHHOM padoTe;

nproOpeTaTh OMBIT YYCHWYECKOH HCCIIEAOBATEILCKOM H TIPOCKTHOW JIEATENHOCTH, TMPOSIBISATH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIIeHHUs NPaKTHYEeCKUuX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB TIO3HAHMSL.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBAThCSI B PA3MYHBIX HMCTOYHUKAX WHPOpManuy (HAyYHOIIOMYJSpHAs JIHTEparypa
XMMHUYECKOTO COJIEpKaHMs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHAIM3UPOBaTh WH(POPMALHUIO
pa3MyHBIX BHIOB H  (QOpPM  TpENCTaBICHHS, KPUTHUYECKH OIECHUBATh €€ JOCTOBEPHOCTh H
HEMPOTHUBOPEUUBOCTb;

(dbopMynHupoBaTh 3ampochl U MPUMEHATH pa3jiMyHbIe METOJBl NMPH MOMCKE M 0TOOpe MHopMaluu,
HEOOXOIMMOM /ISl BBITTOJTHEHUST yIeOHBIX 3a/1a4 OTPEICIEHHOTO TUTIA,

nproOpeTaTh ONBIT MCIIONB30BaHHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3TUUHBIX
TIOWCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (OpPMY MpencTaBieHUs WHpopManuu (CXeMbl, rpaduk,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCITOJIb30BaTh HAYYHBIH $3bIK B KAueCTBE CPEIACTBA MpH padoTe C XUMHYECKOW HH(OpMAIUEi:
NPUMEHATh MEXKIpeAMETHbIE ((DU3WYecKue W MaTeMaTU4YecKWe) 3HAaKM W CHMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMM A€l CTBUSIMU:



3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMOW TeMBbI B X0/I€ JUalora /WK JUCKYCCHH, BHICKa3bIBATh
uzen, GopMyIUpOBATH CBOM ITPEJIOKEHUSI OTHOCUTENIFHO BBITIOIHEHHS TPEUIOKEHHOH 3a1a4H;

BBICTYIIaTh €  Mpe3eHTaluell  pe3ylbTaTOB  IO3HABATENBHOW  JIEATENBHOCTH,  IOJTYYEHHBIX
CaMOCTOSITENIFHO HWJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBINOJIHEHHHM XHMHYECKOTO HKCIIEPUMEHTA,
NPaKTUYECKOH pabOThI MO MCCIIEOBAHUIO CBOMCTB M3YYaeMbIX BEILIECTB, PeaH3alld YUeOHOTO MPOEKTa U
(GopMyIHpOBaTH BHIBOABI IO PE3yJIbTaTaM NPOBEACHHBIX HCCIEIOBAaHMHA MyTEM COTJIACOBAHMS TMO3UIHMH B
X0J1e O0CYKACHHS 1 0OMEHA MHEHUSIMHU.

OBJjajieHNe YHHBEPCAIbLHBIMYU PEryIATHBHBIMH 1eCTBHAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO MMO3HABATEIBHYIO JEATEIBHOCTD, ONpEaesss eé
eIy W 33aJadd, KOHTPOJIMPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATh MpPEAaracMblii aJrOpUTM
JeMCTBUI TIPH BBITIOJHEHUM YYEOHBIX M MCCIEOBATEIbCKUX 3a/ad, BBIOMpaTh Hambosee 3((eKTUBHBIN
CIOCO0 MX PEHICHUs C YIETOM MOTYyYECHHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKHUX PEAKLUIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JAEATEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckast XUMUsS» OTPaKaroT:

c(OPMHUPOBAHHOCTh TNPEACTABICHUI O XMMHUYECKOH COCTaBIIAIOIIEH €CTECTBEHHOHAyYHOW KapTUHBI
MHpa, POJIM XUMHH B TIO3HAHUH SBJICHUI NPUPOABI, B (GOPMUPOBAHUH MBIIUICHUS U KYIbTYpPhI JIMYHOCTH, €&
(YHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOIMMOW I pELIeHHs MPAaKTUYECKHX 3a7ad U HKOJOTHYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpeie;

BIQJICHAE CHCTEMOM XMMHMYECKHX 3HaHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE IIOHATHUSA
(XMMHUYECKUII ~ 2JIEMEHT,  arToM, DJJIEKTpOHHas  o0oOJiouKa  aToMa,  MOJIEKYyJia,  BaJ€HTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XMMHUYECKasl CBsI3b, CTPYKTYpHas (opmyia (pa3BEpHyTas U COKpalIEHHAs), MOJIb,
MOJISIpHasi Macca, MOJSIPHBIA OO0bEM, YIJIEpOJHBIN CKelleT, (yHKIMOHANbHAs IpyMna, paaukal, U30Mepus,
M30MEPBI, TOMOJIOTMYECKUI psJ, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOA M a30TCOJAEpPIKAIlME COEIUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHbIE COECAMHEHMS); TEOPUH U 3aKOHBI (TEOpHs
CTpOEHUs opraHuyeckux BemecTB A. M. ByriepoBa, 3aKk0H cOXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XUMUU; MUPOBO33PEHUECKHE 3HAHUS, JIEKAINEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CHUCTEMHOCTH XMMHUYECKHUX SIBICHUH, (aKTOJIOrMYECKHE CBEICHHMsS O CBOMCTBaX, COCTaBe, NMOJIYYEHUU U
0€30MacHOM HCIIONb30BAaHUM BAXKHEHIIMX OPraHUYECKHX BELIECTB B OBITY M MPAKTHUECKON NEATEIbHOCTH
YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUI BBISABIATh XapaKTEpHblE MPU3HAKW TIOHATUM, YCTaHABIMBATh MX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPU OMMCAHUU COCTaBa, CTPOCHUS U NPEBPALLEHUIN
OPraHUYEeCKUX COCTMHEHUN;

cOPMHPOBAHHOCTh ~ YMEHHMH  HCIOJIB30BaTh  XMMHUYECKYI0 CHMBOJIMKY JUIS  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpali€HHON) (OpMysl OpPraHWYEeCKUX BEIIECTB U
YPaBHEHHH XMMHMYECKHMX PEaKIMM, W3rOTaBIMBATh MOJAEIN MOJIEKYJ OPraHM4eCKHX BELIECTB MJIs
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHUH YCTAHABIMBAThH MPUHAJICKHOCTh U3YUYCHHBIX OPraHMYECKUX BEIIECTB 110
UX COCTaBy M CTPOCHHUIO K ONpPENeIEHHOMY Kiaccy/Tpylie COeIWHEHUN (YriaeBOIOpOAbl, KHUCIOPOA U
a30Tco/epKalllie COEAMHEHHs, BBICOKOMOJIEKYJISApHBbIE COEIMHEHMs), JaBaTh MM Ha3BaHUSA IO
cucremaruueckoii Homenkinarype (IUPAC), a Takke mNpUBOIUTH TPUBUAIbHBIE HA3BAaHUS OTAEIbHBIX
OpPraHUYeCKUX BELIECTB (3TUJICH, MPOMUJICH, alleTUJIeH, STUICHTJIMKOIIb, TIIMLEPHH, (eHOo, hopMalbIeTu,
aneTalabAeTH]l, MYpaBbHHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJEHMHOBAas KHCJIOTA, CTEapHHOBAas KHUCIOTA,
[JII0K032a, PPYKTO3a, Kpaxmall, LeJUTI0103a, TIHUIIMH);

c(OpMUPOBAHHOCTh YMEHUSI OMNpPEAENATh BUIbl XMMHUECKON CBSI3M B OPraHMYECKUX COETUHEHMSIX
(omMHaApHBIEC U KpaTHBIE);

Cc(OPMHPOBAHHOCTb YMEHMSI IPUMEHSATh MOJIOKEHUS TEOPUU CTPOCHUSI OpraHUYecKuX BemecTs A. M.
BytnepoBa 11 00BsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHHS
MacChl BELIECTB;

c(OPMHPOBAHHOCTh yMEHHUIl XapaKTepuU30BaTh COCTaB, CTpPOEHHE, (U3NYECKHE U XUMHUYECKHE
CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH PA3JIMYHBIX KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, HTHUJIEH,
NPOMWICH, aleTWwieH, OyraaueH-1,3, mermnOyramuen-1,3, OEH305, METAaHO], STaHOJN, JTHUICHTIUKOIb,



IIIMIEepUH, (DeHos, auneTanplerdj, MypaBbUHAs M YKCYCHash KHUCIOTBI, TJIIOKO3a, Kpaxmal, LeJUII0J03a,
AMUHOYKCYCHasl ~KHMCJIOTa), WJUIIOCTPUPOBATh TI'EHETHYECKYI0 CBSI3b MEXAY HHUMU YpaBHEHUSIMU
COOTBETCTBYIOIMX XMMUYECKUX PEAKIHH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHHMKHU YIJIEBOAOPOJHOTO ChIpbs (HE(DTb,
HOPUPOIHBIH ra3, yroib), CnocoObl X MepepadoTKH U MPAKTHIECKOE MPUMEHEHHE IPOTYKTOB epepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCICHUS MO XUMUYECKHM YpPaBHEHHSIM (Macchl, 00bEMa,
KOJINYECTBA HMCXOJIHOTO BEUIECTBA WJIM MPOAYKTAa PEAKUMU IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WM MPOAYKTOB PEAKIINH);

c(OpMHPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJaX HAayYHOTrO MO3HAHUS,
UCIONIB3YEMBIX B XUMHUU TNPU HM3YUYEHUU BEIIECTB UM XHWMHUYECKUX SIBJICHUH (HaOio/eHue, HU3MepeHue,
HKCIEPUMEHT, MOJIEIMPOBAHUE), UCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS I NPUHATHUS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c()OPMHUPOBAHHOCTh YMCHHH COONIOAATh TpaBUia TMOJB30BAHUS XUMUYECKOW TIOCYIOH U
1abopaTopHbIM 00OpYyJOBaHHEM, a TaKKe IMpaBWia oOOpallleHuss C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIIOJTHEHHUIO JTA00OPATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUI IJIAHUPOBATH W BBINOIHATh XUMHUYECKUN SKCIEPUMEHT (TpeBpalleHus
OpraHMYECKHUX BELIECTB IIPYM HArPEBAaHUH, IOJYYCHHE JTUJIEHA M HM3YyYEHHUE €r0 CBOMCTB, Ka4ECTBECHHBIC
pEeaKuu OpPraHUYECKUX BEIECTB, JACHATypalusi OENKOB IMpH HArpeBaHHM, LBETHBIE PEaKIMU OENIKOB) B
COOTBETCTBUHU C IPAaBWJIAMU TEXHUKU O€30MACHOCTH NpU OOpaIleHUM C BELIECTBAMU U JaOOpaTOPHBIM
0o0opy/s0oBaHUEM, MPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUI
COOTBETCTBYIOILIUX peaklui U (OpMyIUPOBATh BbIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XMMHUYECKYI0 HMH(OPMAIHIO, MOIy4aeMyro
U3 Pa3HBIX UICTOYHUKOB (CpeICTBa MacCOBOM nHpopmanuu, IHTEpHET U ApyTrHX);

c(hOpMUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBUiIa SKOJOTUYECKH 1[EIeCO00Pa3HOro MOBEICHUS B OBITY
U TPYAOBON AEATEIBHOCTH B LEJISX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOUIEH MPUPOJHOM CpENBI,
OCO3HaBaTh OIACHOCTh BO3JCHCTBUS HA JKHMBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX BEUIECTB,
noHumas cmbica nokazarens [IJIK, moscHATh Ha nmpuMepax crocoObl YMEHBIIEHUS U MPEJOTBPAIICHUS HX
BPEIHOI0 BO3JACHCTBUS Ha OPraHU3M YEIIOBEKA,

JUIsl 00YyYaroIUXCsl ¢ OTPaHUMYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbs: YMEHHE MPUMEHSTh 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX [MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHU;

JUISL CJETBIX U CJIa0OBHUIALIMX OOYUYaIOLUXCS: YMEHHE HCIIOJIb30BaTh PENbe()HO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1u1s 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTpaXkaroT:

c(OPMHPOBAHHOCTb MPEJICTABICHUI: 0 XUMHUYECKOI COCTaBIIAIONICH €CTeCTBEHHO-HAYUYHOW KapTHUHBI
MHUpa, POJIU XMMHMH B MO3HAHUU SIBJIEHUI NPUPOJBI, B (POPMUPOBAHUHN MBILIUIEHUS U KYJIbTYPbl JUYHOCTH, €€
(YHKIIMOHATBLHOM T'PaMOTHOCTH, HEOOXOAMMOM JJIsl peIIeHUs MPAaKTUYECKUX 3ajad U HKOJOTHYECKH
00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJHOM CpeLeE;

BIIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUW, KOTOpas BKJIIOYACT: OCHOBOIIOJAralolUe IOHITUS
(XMMHUYECKHUIl 2JIEMEHT, aToOM, M30TOM, S-, P-, O- 3JIEKTpOHHBIE OPOUTAIM ATOMOB, MOH, MOJEKYJa, MOJIb,
MOJISIpHBI  00BEM, BAJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHUCIEHUS, XHMHUYEcKas CBS3b
(KoBaJleHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJHAsA), KpUCTAIJIMYEcKass pemETKa, TUIBl XMUMHYECKUX
peakuuii, pacTBOp, DJIEKTPOJIUTHI, HEIICKTPOIUTHI, IIIEKTPOIUTHUYECKAs IUCCOLMALNS, OKHUCIUTEID,
BOCCTaHOBUTEINb, CKOPOCTh XMMHMYECKOH peakIuu, XMMHUYECKOE PAaBHOBECHE); TEOPHUH U 3aKOHBI (TEOpUS
JJIEKTPOJIMTUYECKON JuccolManuy, nepuoaudeckuid 3akon 1. M. MenneneeBa, 3aK0OH COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAHEHHsS W MPEBPALLEHUS SHEPruu IMPH XUMHUYECKHUX pEeaKUusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAILKE B OCHOBE IIOHUMAaHUs IPUYUHHOCTU U
CHUCTEMHOCTH XMMHUYECKHUX SIBICHUH, (aKTOJIOTMYECKHE CBEICHMsI O CBOMCTBaX, COCTaBe, IOIYYEHUU U
0€3011aCHOM HCHOJIb30BAHUU BAXHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U NMPAKTHUECKON EATEIHOCTH
YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMH BBISBIATh XapaKTepPHbIC MPU3HAKM TOHSATHHA, YCTAHABIMBATh HX
B3aMMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHSA IPU ONMCAHMM HEOPTaHWYECKUX BEUIECTB U HX
IIPEBPALLCHU;

Cc(OPMHUPOBAHHOCTE YMEHMH MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJIEHUS (HOpMyIl



BEIIECTB U YPAaBHEHUN XMMHYECKUX peakiuil, cucremarndeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble
HA3BaHUS OTJENBbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIi ra3, yriIeKUCIblil ra3, aMMuak, raméHas U3BecTb,
HeraméHasi U3BeCTh, IUThEBAs COJA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI OMpEeNATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKHUX 3JIEMEHTOB
B COCIUHEHMSX Pa3JIMYHOIO COCTaBa, BHJ XMMHUYECKOM CBA3M (KOBaJ€HTHAas, MOHHAs, METajuINyecKas,
BOJOPOJHAs) B COCQUHEHMSIX, THUI KPUCTAJUIMYECKON pEImETKM KOHKPETHOrO BellecTBa (aromHas,
MOJIEKYJISIpHAsl, WOHHAs, METAJUIMYECKas), XapakTep Cpeapl B BOAHBIX PACTBOPAX HEOPraHMYECKHUX
COCIUHCHMI,

c(OpPMHPOBAHHOCTh YMEHUH yCTAHABIMBAThH MPUHAUIEKHOCTh HEOPraHMYECKMX BEHIECTB M0 HX

COCTaBY K OMNPEeIEHHOMY KIIACCy/TpyIe COeTUHEHUN (IPOCThIE BEIIECTBA - METAJIbl 1 HEMETaJIbl, OKCH/IBI,
OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIE THIPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh, YMEHHUH pacKpbIBaThb CMBICH Mepuoandeckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPHPOBATD €TI0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIbHYIO H IPOTHOCTHYECKYIO (DYHKIIUH;

c(OpPMUPOBAHHOCTh yYMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHX
anemeHTOoB 1-4 nepuoaos [lepuonnueckoi cuctemsl xumuueckux aemeHToB Jl. . Menneneesa, ucromab3ys
HOHATHS «S-, P-, d- 3JEKTPOHHBIC OPOUTAINY, «IHEPreTHUYECKHUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMUYECKHUX DJIEMEHTOB M UX COCIMHEHMH IO IepuonaMm W rpynmnam llepuonnueckon
cucTtembl XumMuyeckux 3seMeHToB 1. 1. Meunneneesa;

c(hOpMUPOBAHHOCTh yYMEHHUH XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE F€HETUYECKOM CBI3U MEXKIY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCHU(PHUIMPOBATH XUMHUYECKHE PEaKUUU MO PAa3IUYHBIM IpHU3HAKAM
(4MCITy M COCTaBY pearnpyromux BEIIeCTB, TEINIOBOMY 3P PEKTy peaKkIny, N3MEHEHHUIO CTENICHEW OKUCIICHUS
3JIEMEHTOB, OOPAaTUMOCTH PEAKIUH, YIaCTHIO KaTalnu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTaBISATh YpPaBHEHUS pEAaKUMA pa3M4HbIX THUIOB, IOJHBIE U
COKpaIIEHHBIE YPAaBHEHUS PEaKIil HOHHOTO OOMEHA, yYUThIBasl YCIOBHUS, IPU KOTOPHIX 3TU PEAKIMH UIYT
JI0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHM MPOBOJUTH PEAKIMH, IOATBEP)KAAIONINE KAYyeCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPraHMYECKHUX BEILIECTB, PACIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUW paCKphIBaTh CYIIHOCTh OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX DPEAKIIUM
HOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKIuii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIUU OT Pa3IMuHBIX
(GakTOpOB; XapakTep CMEIIEHHs XMMHUYECKOrO paBHOBECHUS B 3aBHCMMOCTH OT BHEIIHEro BO3JeHCTBUSA
(mpuniun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh XHMHYECKHE NPOLECCHl, JeKallue B OCHOBE
IPOMBIIIJIEHHOTO MOJIY4YEeHHsI CEpHOM KHCIOThI, aMMHaKa, a Takke cOpPMHUPOBAHHOCTh MpPENCTaBICHUN 00
OOIIMX HayYHBIX MPUHLUIAX U SKOJIOTHYECKUX MpodieMax XMMUYECKOTIO POU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYMCIEHHUS C UCIOJIb30BAaHUEM TMOHATUS «MaccoBas OIS
BEIIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHHH Ta30B MPU XMMUYECKHX PEaKIHsIX, MAcChl BEIIECTBA WU
00béMa Ta30B MO H3BECTHOMY KOJMYECTBY BEIECTBA, Macce MM OOBEMY OIHOIO M3 Y4YacTBYIOIIHUX B
peaKkIMy BEIIeCTB, TEIIOBOro 3(d@dexra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHMsS MAacChl BEIIECTB,
MpEeBpALIeHHs] U COXPAHEHUSI SHEPTUH;

cOPMHPOBAHHOCTh YMEHHUH CcOOMIOATh TPaBWJIa  IOJB30BAHHMS XMMHYECKOM MOCyZoH U
nabopaTopHBIM 00OpYyJIOBaHMEM, a Tak)Ke IpaBuja OOpalleHWs C BEHIECTBAMH B COOTBETCTBUM C
UHCTPYKILHUSMHU 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHMH IUJIAHUPOBATh U BBIMOJHATh XUMHUYECKHI SKCHEPUMEHT (pasiioKeHue
NEPOKCHJA BOJOPOAA B IMPUCYTCTBUHU KaTaau3aTopa, ONpPEAEICHUE CPEbl pAaCTBOPOB BEUIECTB C IMOMOIIBIO
YHHMBEPCATbHOTO MHANKATOPA, BIUSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peaklliu, peakluu
MOHHOTO OOMEHa, KaYeCTBEHHbIC PEaKIMU Ha Cysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS,
pelIeHre dKCIepUMEHTANIbHBIX 33/1a4 1o TemaMm «MeTaibl» u «HemeTamisl») B COOTBETCTBUH C MTPaBUIIaMU
TEXHUKUA O€30MacHOCTU NMpH OOpalleHHH C BEUIECTBAMHU U JIAOOPATOPHBIM OO0OPYAOBAaHUEM, MPEACTABIATH
pe3ynbTaThl XMMHUYECKOTo 3KcrepuMeHTa B (opMe 3alucy ypaBHEHUN COOTBETCTBYIOIIMX pPEaKUUid U
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATH XMMHUYECKYI0 HMH(OPMALHIO, MOJIy4aeMyro
U3 pa3HbIX UICTOYHHUKOB (CpPEICTBAa MAaCCOBOM KOMMYHUKalMK, HTEpHET U Ipyrux);



c(hOpPMUPOBAHHOCTh YMEHUN COOJIIO/IATh MPaBUiIa IKOJIOTHUECKH IEeTIECO00Pa3HOTO MOBEACHHS B OBITY
U TPYIOBOH NEATETHPHOCTH B ILEISIX COXPAHEHUs CBOETO 370POBbS M OKPYXKAIOIIEH MPUPOIHOW Cpemsl,
OCO3HAaBaTh OINACHOCTh BO3ACUCTBUS HA JKUBBIE OPraHU3MBI ONPEACIEHHBIX BEUIECTB, MOHMMAsi CMBICI
nokazarenst [1JIK, mosicHsITh Ha mpumepax CrIocoObl YMEHBIICHHS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUTsE 00YYArOIIUXCS C OTPAaHHYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE IPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOaX TO3HAHMS BELIECTB U XUMUYECKUX SBJICHUM;

JUTSL CJICTIBIX M CITA0OBUIAIIUX 00YUYArOIIUXCSI: YMEHUE HCIIOJIb30BATh PEIbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiiis 11 3anucu XUMHIECKUX (OPMYIIL.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoaunyecTBO 9acoB
No /i HaumeHoBaHue pasiesioB ¥ TEM Koutposbueie | IlpakTtuveckue | Jjpekrponnbie (uudpposbie)
B NPOrpamMMbl Beero padoTeI padoTsI o0pa3oBaTe/bHbIE PeCypChl
Pasznea 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKOH XMMUM
I . https://academy-
11 PCAMET OpTaHHHYCCKOM XUMHH. 3 0 0 content.apkpro.ru/lesson/a9f3d19
' Teopust CTpoeHU OPraHUuYECKUX 1-
coemuHennii A. M. byrneposa | Eol6.4024-2002.0fh1AFaAQfRA
Utoro no pazneny 3
Paznea 2. YriaeBoaopoasbl
https://academy-
21 IIpenenbibie yrieBoA0poss! — 2 0 0 content.apkpro.ru/lesson/258ddc0
AJIKaHbI 6-
_ htips://academy-
29 HenpenesbHble YriIeBOA0pO/bL: 6 0 1 content.apkpro.ru/lesson/4038171
AJIKEHBI, aJIKaJUEHb], aIKHHBI o-
Hftﬁg://éclédemnvn— T
2.3 ApOMaTI/I‘leCKI/IC YTIEBOOPO/IbI 2 0 0 Content.apkpl’o.ru/lesson/d86d7d0
0-
2.4 HpuponHbie HCTOYHUKH 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOAOPOIOB U UX IepepadoTKa
Hroro no pa3zneny 13

Pasznen 3. Kuciopoacoaep:kanue opranndeckne coeJuHHeHUst



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-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://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

3.1 Cruptel. denon 3 content.apkpro.ru/lesson/5439c18
b-
https/lacademy-
32 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 content.apkpro.ru/lesson/8664b31
Crnoxuble 3¢upbl 9-
https://academy-
3.3 VYT1eBo 1Bl 3 content.apkpro.ru/lesson/709ce43
a-
Wroro mo paszneny 13
Pasnen 4. A3oTcoaep:kaime opranHudeckne coeIMHeHus
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTHL. beku 3 content.apkpro.ru/lesson/0c608a5
9-
Utoro no pazneny 3
Pasznea S. BbicokoMoJIeKy/JISIpHbIE COeINHECHUS
5.1 [Tnactmaccer. Kaygayku. Bomokna 2 https://lesson.edu.ru/04/10
Uroro no pazaeny 2
OBUIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KUIACC

KoJnuecTBO YacoB DJIeKTPOHHbIE
(undposbie)
Ne n/m HaumeHoBaHue pa3iesioB U TeM o0pa3oBaTe/ibHbIE
° OpOrpaMMb Beero Kourpoububie | IIpakTuyeckue pecypeb
padoThI padoThI
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH https://lesson.edu.ru/04/1
11 u [lepuoanueckas cucteMa XUMUYECKUX 3 0 0 0
anemenToB . 1. Menaeneera
1.2 XHUMHUUECKUE PEAKIIMU 6 1 1 https://lesson.edu.ru/04/1
13 Crpoenue BeniectBa. MHOrooopasue 4 0 0 https://lesson.edu.ru/04/1
' BEIIECTB 0
ViToro o paszeny 13 A https://lesson.edu.ru/04/1
Pasnen 2. Heoprannueckasi xumMusi
2.1 Meraybl 6 0 1 https://lesson.edu.ru/04/1
2.2 Hemeramisl 9 1 1 https://lesson.edu.ru/04/1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 9 0 0 https://lesson.edu.ru/04/1
' BEIIECTB 0
FIroro 1o paszeiy 17 A https://lesson.edu.ru/04/1
Pasznea 3. Xumusd u Kn3HbL
3.1 XHMHUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/1
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



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

INOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Tema vpoka Konrposbubie | IlpakTuyeckne | Jlara JJIeKTPOHHDBIE HH(POBbIE
n/n yp Beero padoTsI padoTsI u3yyeHusi | oOpa3oBaTeibHbIE PeCypChl
Heme . https://academy-
1 _PCAIMCT OPTAHITICCICOM XHMITH, 1 0 0 content.apkpro.ru/lesson/a9f3d19
e€ BOBHUKHOBEHUE, PA3BUTHE U 1
3HAYCHUE =
Teopust cTpoeHwUst https://academy-
OpPraHUYECKUX COCTUHCHUMN A. content.apkpro.ru/lesson/c935a58
2 R 1 0 0
M. bytneposa, €€ OCHOBHBIE c-
MIOJIOKCHHMSI ab0e-4c59-9dcf-20517ae4b52e
Hpencrasuerne o https://academy-
KJIacCH(PHUKAIIUK OPTaHMYECKUX content.apkpro.ru/lesson/726ee09
3 BeulectB. Homenknarypa 1 0 0 9-
(cucTemaTiecKas) u | e1a9-410f-b8be-b4ch589aead1
TPUBUAJIBHBIC HA3BAHUA
OpPraHUYECKHX BEUIECTB
. https://academy-
4 AJIKAHBI: COCTAB U CTPOCHHE, 1 0 0 content.apkpro.ru/lesson/258ddc0
TOMOJIOTUYCCKHUU P 6_
) https//academy-
5 Mertan u 5Tan — npocretilue 1 0 0 content.apkpro.ru/lesson/258ddcO
MPEACTaBUTENH AJIKAHOB 6-
. https://academy-
6 AIIKEHDI: COCTAB H CTPOCHHE, 1 0 0 content.apkpro.ru/lesson/4038171
CBOICTBa e-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-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://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

DTWIEH U TPONUIEH —

7 NPOCTEHINKE TPEICTABUTEIH https://lesson.edu.ru/04/10
AJIKCHOB
[TpakTrueckas padora Ne 1. https://academy-

8 «TTomyHenue STHIeHa 1 content.apkpro.ru/lesson/53cd237
W3yHeHUE Er0 CBONCTBY 9-2a45-43b1 -9f67-7ebcdaf03ce0
Ankanuensl. byraauen-1,3 u

9 MeTuinoyraaueH-1,3. https://lesson.edu.ru/04/10
[Tonyyenue CUHTETUYECKOTO
Kay4dyKa U PC3HUHbI

10 AJKHHBL: COCTAB 1 OCO6€HIEOCTH https://lesson.edu.ru/04/10
CTPOCHHUA, TOMOJIOTHUYCCKUU
psn. AueTuiaeH — IpoCTeUIui
npeaACTaBUTCIIb AJIKUWHOB

https://academy-

11 Berucienni 1o ypaBHEHMIo content.apkpro.ru/lesson/7dada02
XUMHYECKOU peaKInu 7-

. https:/jacademy-

12 APEHBI: OEH30IT H TOTYOIL. content.apkpro.ru/lesson/d86d7d0
TokcnyHOCTH ApCHOB 0_

I'enermueckas CBA3b

13 YTIICBO/IOPOAIOB, https://lesson.edu.ru/04/10
IMpHUHAJIC)KAIUX K PA3JIMYHBIM
KJ1accamM
[IpupoiHBIE NICTOYHUKHT

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

YIJI€BOJIOPOIOB: IPUPOIHBII ra3
U TIONTYTHBIE HEPTSIHBIE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

ra3el, He()Th U MPOAYKTHI €€
nepepaboTKH

IIpuponHble HICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOAHBIN ra3

15 https://lesson.edu.ru/04/10
" IIOITYTHBIC He(l)THHI)Ie rasnl,
HE(PTHh U IPOAYKTHI €€
nepepaboTKH
16 KontponbHas pabota no https://lesson.edu.ru/04/10
paszaeny «YTJIeBOAOPOIBI»
I https://academy-
17 PEACIBLHBIC ONHOATOMHBIC content.apkpro.ru/lesson/5439c18
CIIMPTBL: MCTAHOJI U 3TAHOJI. b_
Bonoponnas cBsp | 7440 AKGF WA ~OAF2A71R0AF
MHuoroatoMHBIE CITUPTHIL: httpS://academV'
18 S TUTCHITHKOME T FHE . 'HH content.apkpro.ru/lesson/461aa9c
Hep 8-c0ef-4827-a8e5 -d12a0bedc826
® ' https://academy-
19 CHOJL- CTPOCHHC MOJICKYJIBL, content.apkpro.ru/lesson/649883b
(1)I/ISI/I‘-I€CKI/I€ U XUMHUYCCKHUEC 8_
CBOMCTBA, TPUMEHEHHUE Zo5f.Af1R.820R0.-1022272hNF1
. https://academy-
20 ATBIICTHTIBL: YOPMATBACTHI 1 content.apkpro.ru/lesson/8664b31
aleTanbaeru/1. AICTOH 0-
o https://academy-
1 AHOOCHOBHEBIC HPCACILHEIC content.apkpro.ru/lesson/b4feaa
KapOOHOBBIE KUCIIOTHI: 4.
MypaBbUHAA U yKCyCHAA | 2429.AhE7.22ar_hanfafaR2,0d
[TpakTuueckas padora Ne 2. hitps:/academy-
29 «CBofiCTBA PACTBOPA YKCYCHOI . content.apkpro.ru/lesson/9834d40

KHUCIIOTBI»

| 20RA.A442.8d02 70fha2h08rdh



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

CreapuHoBas 1 OJICUHOBAs

23 KMCIIOTBI, KaK TPE/ICTABHTEH https://lesson.edu.ru/04/10
BBICIIIUX Kap60HOBI>IX KHCJIOT
Mpbu1a KaK COJIM BBICIINX
24 KapOOHOBBIX KHCJIOT, UX https://lesson.edu.ru/04/10
MOIOIIIEE NENCTBUE
CroxHblie 3UpPbI KaK hitps://academy-
o5 [POU3BOHBIE KAPGOHOBBIX content.apkpro.ru/lesson/71ac43f
2-
KHUCHOT. ' Uapon3 CI0XKHBIX =
~bipos AP a004-4945-a0eb-1e59cd5f4dof
https://academy-
26 content.apkpro.ru/lesson/71ac43f
>KI/IpI)II ruapOoJIn3, IPUMCHCHHUC, 2_
OuoJsIornyeckas poib KUPOB | aNAA_A0AE_aNoh_1050,ARFAAOE
VYTIaeBoasl: COCTaB, https://academy-
7 KTaccuduiamt, Baxueiimie content.apkpro.ru/lesson/709ce43
a-
IIPpEACTAaBUTCIIN:. TJIFOKO34,
dhycrons, caxaposa deb6-4281-963b-01d2¢212d4d0
28 Kpaxman n nemonosa xak https://lesson.edu.ru/04/10
IIPUPOAHBIC TTOJIUMEPBI
KonTponbHas padota no
29 pazneny https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpraHn4CCKUC COCAUHCHU S
https://academy-
30 AMMHBI: METHJIAMHH M aHWIHH content.apkpro.ru/lesson/0c608a5
9-
https://academy-
31 AMHHOKHACIIOTBI KaK content.apkpro.ru/lesson/c2f2f3d

am¢oTepHbIe OpraHNYECcKre
COEJUHEHMS, UX

7-

A2A1-A272_aroN-720,aRNNAR2R



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OMOJIOrMYECKOE 3HAUCHHUE.

IlenTuael
Benkun KaK IPUPOIHBIE] https://academy-

32 BBICOKOMOJIEKYJIPHBIE 1 0 0 content.apkpro.ru/lesson/c2f2f3d
COCTMHEHHUS /-

- A2d1.4272.-araN-72araRANN0R2R

OCHOBHBIE TIOHSITHS XUMUHU
33 BBICOKOMOJICKYJISIPHBIX 1 0 0 https://lesson.edu.ru/04/10
COETUHEHUN

OCHOBHI)IG METOAbI CUHTEC3a
34 BBICOKOMOJIEKYJIAPHBIX 1 0 0 https://lesson.edu.ru/04/10
coequHeHni. IIlmacTMaccsl,
Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUN DIIEMEHT. ATOM.
DJIeKTpOHHAs KOH(PUTYpALHs aTOMOB

[=)

https://lesson.edu.ru/04/1

Ilepuonuueckuii 3aKOH U
[Tepuoanueckas cucreMma XMUMHYECKUX
anemeHToB . 1. MenaeneeBa, ux cBsI3b
C COBPEMEHHOM TEOPHUEHN CTPOCHUS
aToOMOB

0

https://lesson.edu.ru/04/1

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M MX
COCIMHEHHH 1O TPYIIaM U TIEPUOIaM.
3HavyeHHe NepPUOJNIYECKOr0 3aKOHA U
CHUCTEMBI XUMHUYECKUX jieMeHTOB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH

0

https://lesson.edu.ru/04/1

Crtpoenue BemiecTBa. XuMHUUYeCKast
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonxoponnas cBs3b

0

https://lesson.edu.ru/04/1

BaneHTHOCTE.
DneKkTpooTpUulaTeabHOCTh. CTEneHb
OKHCIIeHUs. BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

0

https://lesson.edu.ru/04/1



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

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HctunHbIC N KOJUIOMAHBIE PaCTBOPBEI.
MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

0

https://lesson.edu.ru/04/1

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4YeCKUX COCJANHECHUH.
I'eneTnueckas CBsi3b HEOPraHUYECKHIX
BEIIIECTB, PA3IMYHBIX KJIACCOB

0

https://lesson.edu.ru/04/1

Krnaccudukanus XuMHYECKAX pEaKIui B
HEOPraHU4YeCKOW U OPraHuYECKON
XUMHUHU. 3aKOH COXPAHEHUST MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUN TTPU XUMHUUECKHX
peakuusx

0

https://lesson.edu.ru/04/1

Cxkopocts peakuuu. O6patumbie
peakiyn. XMMUYECKOE paBHOBECHE

0

https://lesson.edu.ru/04/1

10

ITpakTuyeckas padora Ne 1. «Biusiaue
pa3auYHbIX (DAaKTOPOB HA CKOPOCTh
XUMHYECKON pEaKIIUN»

0

https://lesson.edu.ru/04/1

11

DneKTpoauTHYeCcKas JUCCOLMALUS.
[TonsiTHE O BOXOPOIHOM IOKA3aTele
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponn3 opraHn4eckux u
HEOPraHMYECKUX BEIIECTB

0

https://lesson.edu.ru/04/1

12

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakmuu. [lonsitre 06 amekTponuse
pacIuiaBoB U paCTBOPOB COJIEH

0

https://lesson.edu.ru/04/1

13

KontponbHas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM

0

https://lesson.edu.ru/04/1



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

14

MeTtajbl, UX MOJ0KEHHE B
[Teproandeckoii cucTeMe XMMHIECKUX
anemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01TIe
(u3HYeCKre CBOMCTBA METAJNIOB

0

https://lesson.edu.ru/04/1

15

CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH Psijl HANTPSYKSHUI
METaJIJIOB

0

https://lesson.edu.ru/04/1

16

XHUMHYECKHE CBOMCTBA BAYKHEHUIIINX
METaJUIOB (HATPUH, KaJul, KaJbllUui,
MarHui, aJJlOMAHUAN) U UX COSUHEHUN

0

https://lesson.edu.ru/04/1

17

XuMHu4yecKre CBOMCTBA IIMHKA, JKejae3a 1
HUX COEINHEHNN

0

https://lesson.edu.ru/04/1

18

XUMHUYECKUE CBOMCTBA XpoMa, MEIU U
HUX COeIUHEHUN

0

https://lesson.edu.ru/04/1

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
«Mertannsn»"

0

https://lesson.edu.ru/04/1

20

HeMeTaJ'IJ'IBI, UX IMOJOKECHUEC B
[lepuoanueckoi cucreMe XUMHUYECKHUX
anemenToB 1. Y. MenjeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

0

https://lesson.edu.ru/04/1

21

duznueckue cBOICTBAa HEMETAIIIOB.
AnnoTponusi HEMETAUIOB (Ha IpUMEpe
KHCIIOpoJia, cephl, (hocdopa u yrieposa)

0

https://lesson.edu.ru/04/1



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

22

XUMHYECKUE CBOMCTBA FAJIOTE€HOB, CEPBI
U UX COCOUHEHUN

0

https://lesson.edu.ru/04/1

23

XuMHUYECKHE CBOMCTBA a30Ta, pocodpa
U UX COCOUHEHUN

0

https://lesson.edu.ru/04/1

24

XUMHYECKUE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCTMHEHHM

0

https://lesson.edu.ru/04/1

25

[IpuMeHeHNnEe Ba)XHEUIINX HEMETAIIOB U
HUX COEIUHEHNN

0

https://lesson.edu.ru/04/1

26

O0001IeHrEe U CHCTEMATH3AMs SHAHNUH
o teme «Hemerainel». Berunciienus mno
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/If/'I n
TEPMOXHUMHUYECKUE PACUETHI

0

https://lesson.edu.ru/04/1

27

[IpaxTnueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 33714 110 TEMe
"HemeTasl"»

0

https://lesson.edu.ru/04/1

28

KonTponbHas paboTa mo Temam
«Metamne» u «HemeTtamie)

29

HeOpFaHI/I‘IeCKI/IC " OpraHUYCCKUC
KHCJIOTHI. HGOpFaHI/ILIeCKI/Ie n
OpraHU4YCCKUC OCHOBAHUA

0

https://lesson.edu.ru/04/1

30

AMpoTepHble HeopraHM4ecKHue u
OpraHUYECKUE COCIUHECHUS.
['eneTndeckas CBS3b HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB

0

https://lesson.edu.ru/04/1

31

Ponp xumnu B o0ecrieueHun
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUITMHBI

0

https://lesson.edu.ru/04/1



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

[Ipencranenus: 06 0OMUX HAYYHBIX

https://lesson.edu.ru/04/1

32 HpI/IHLII/IHaX HpOMBIH.UIeHHOFO 1 Q
IMOJIYUYCHHM A BAXXHCHIIUX BCIICCTB
33 1 https://lesson.edu.ru/04/1
YeoBek B MHPEC BEIIECCTB U MaTCpUaIOB Q
34 XUMHS 1 310POBbE YEIOBEKA 1 https://lesson.edu.ru/04/1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JJISA
YYEHUKA

Xumus, 10 knace/ I'abpuensu O.C., Octpoymon W.I'., Cnagkos C.A., AkimonepHoe o6miectBo «M3marensctBo «lIpocBemenne»,2021 r
Xummus, 11 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., Akinoneproe oobmectBo «M3narenscTBo «IIpocsemenne»,2021r.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Xumus(6a30Bbiii ypoBeHb). Peanu3zanus oOpa3zoBanus: MeToanueckoe nocodue ans yuutens / KaBepuna A. A.,
[Muuyruna I'.B.; nog pea.I'. B. [Inuyrunoii. M.: ®I'BHY «MHcTuTyT cTpareruun pazsutus oopazoBanus PAO», 2022 r.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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