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IlosicHuTeNbLHAA 3alIHCKA

IIporpamma o XMMuHM Ha ypoBHE cpeHero oOuiero oopa3oBaHus pazpaboraHa Ha ocHoBe DesepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii ®enepannu PenepanbHOi
00pa30oBaTeNbHON IPOrPaMMBbI CPETHETO 00LIEro 00pa3oBaHus, YTBEPKACHHON TpUKa3oM MUHUCTEpCTBA
npocseueHus Poccuiickoit @enepaunu ot 23.11.2022 Nel014.

OcHOBY MOAXO0J0B K pa3paboTKe MporpamMmbl IO XMMHUH, K ONpPEIEIIEHUI0 O0Iel cTpaTeruu 00y4eHus,
BOCIIUTAHMS U Pa3BUTHsI 00ydaromMXCsl cpeAcTBaMK yueOHoro nmpeamMera « Xumus» 1uist 10—11 knaccoB Ha
06a30BOM ypOBHE cocTaBWiIM KoHuenTyanbHble nosoxkeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH
LeJsel, coepKaHusl, pe3yIbTaToB 00y4eHUs U TpPeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITY CKHUKOB.

Xumuueckoe o0pazoBaHue, MOTyYaeMOe BBIITYCKHHUKaMH 0011e00pa3oBaTeIbHON OpraHnu3aluy, sIBISIETCS
HEOThEMJIEMON YacTbi0 HUX 00pa3oBaHHOCTH. OHO CHYKHUT 3aBEpIIAIOIIMM HTAllOM peaju3aluu Ha
COOTBETCTBYIOIIIEM €My 0a30BOM ypOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX IIEJIOCTHOH CHUCTEME
XMMHYECKOT0 00pa3oBaHus. OTH LIEHHOCTH KacaloTCSl IMO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHUS
MHPOBO33pEHUS U OOIIEH KyJIbTyphl YeJIOBEKa, a TaKKe AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO M MPUPOAHOH cpefie. Peanuzyercs xumuueckoe o0pa3oBaHre 00ydaroluxcsi Ha YpOBHE
CpemHero o0mero oopa3oBaHusl CpeACTBAMHU YUEOHOTO mpeaMeTa « XUMUs», COJEpKaHue U MOCTPOCHHE
KOTOpPOTO OIpe/eNeHbl B MpOorpaMme MO XUMHUHM C YYETOM crienuuKU HayKd XUMHH, €€ 3HAUYCHUS B
MO3HAHUY TPUPOJIBI U B MATEPHATLHOM KU3HH OOIIECTBA, a TAKXKE C yUETOM OOIIUX IIeNiei U IPUHIIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBbI cpelHero obmiero odpasoBanus B Poccuiickoii
denepanuu.

XUMUSL KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAaeT 0COOYI0 poJib B COBPEMEHHOM LIMBUIM3ALINH, B
CO3/IaHMHM HOBOW 0a3pl MarepHadbHOH KynbTypbel. OHa BHOCHT CBOH BKJIag B (OPMHPOBAHUE
palMOHAIBHOIO HAYYHOT'O MBIIUICHHS, B CO3/IaHUE LIEJIOCTHOIO MPEACTaBICHUs 00 OKpY’KAIOIIEM MUpE
KaK O EJMHCTBE TMPHUPOAbI M 4YelIOBeKa, KOTOopoe (opMUpyeTCS B XUMHHM Ha OCHOBE ITOHMMAaHUS
BELIECTBEHHOI'O COCTaBa OKPY>KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXIYy CTPOCHHEM BELIECTB, UX
CBOMCTBaMH U BO3MOXHBIMH 00JIaCTMU IPUMEHEHUS.

TecHo BSaHMOHCﬁCTBYﬂ C ApyruMu CCTCCTBCHHBIMH HAyKaMH, XUMHA CTalla HEOTHbEMJIEMOM YacCTbhIO
MHPOBOH KYJBTYpbI, HEOOXOANUMBIM YCIOBHEM YCIIEUIHOTO TPyAa W >KU3HMU Ka)JO0Tro 4jieHa OOIIecTBa.
CoBpeMeHHast XUMHUS KaK HayKa CO3MJIaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJIEHa HA PELICHHE
MI00ATBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHs YEIOBEUYECTBA — CHIPHEBOM, DHEPTETUYCCKOH, MHUIIECBOM,
9KOJIOTMUYECKOM 0€30M1aCHOCTH U OXPAHBI 30POBbSL.

B cooTBeTCTBUY C OOIIMMH HENSIMU U IPUHIUITAME CPEIHETO O0IIET0 00pa30BaHUs COEpKAHUE TIPEeIMETA
«Xumus» (10-11 xmaccel, 0a30BBIH ypOBEHb H3YYCHHs) OPHEHTHPOBAHO NPEHUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY OOYYArOMIMXCsl, HEOOXOUMYIO UM ISl BEIPAOOTKH MHPOBO33PEHUYECCKUX
OPUECHTUPOB, YCIICIIHOTO BKJIIOUEHHS] B JKU3Hb COIIMyMa, MPOJODKEHUS OO0pa3oBaHHs B Pa3IUIHBIX
00J1acTsIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHUCH.

CocTtaBisiomuMu IpeaMeTa « XuMus» ABJSI0TCS 0a30Bble Kypcehl — «Opranuyeckas XumMus» u «O01mas u
HEOpraHuyeckass XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM
HayKHM: CHUCTeMa 3HAaHUM [0 HEOPraHWYeCKOM XHMMHUM (C BKJIIOYEHHEM 3HAHUN M3 OOIeH XUMHUM) U
opranudeckoi xumun. @OpMHPOBaHUE JAHHOW CUCTEMBI 3HAHUH TIPU U3yUEHHH MPEeIMETa 00eCIeunBaeT
BO3MOXHOCTb PACCMOTPEHUS BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIINX MOHSATHIA, 3aKOHOB M TEOPUI
XUMHH.



CrpykTypa conepkaHusi KypcoB — «OpraHuueckas XuMus» U «OOmas ¥ HEOpraHWYecKas XUMUS
copMHpOBaHa B TpOrpaMMe 110 XMMUHU Ha OCHOBE CUCTEMHOT0 MOAX0/1a K U3YUYEHHUI0 yueOHOr 0 MaTepHuasia
1 00yCJIOBJICHa WCTOPUYECKHM OOOCHOBAaHHBIM pAa3BHUTHEM 3HAHHWW Ha OMPENENIIEHHBIX TEOPETHUYECKHX
ypoBHsX. Tak, B Kypce OpraHM4ecKoldl XUMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOU
TEOPUH CTPOCHHUs OPraHUYECKUX COCAVMHEHHUM, a TaK)K€ HAa YPOBHE CTEPEOXUMUYECKHX M JIEKTPOHHBIX
MIPEJCTAaBICHUN O CTpOEeHUH BelecTB. CBeZieHNs 00 U3y4YaeMbIX B Kypce BElIeCTBaxX Aal0TCs B pa3BUTUH —
OT YIJIEBOJOPOOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COoeluMHEHUIl. B Kypce opraHmueckoil XMMHH
MOJIy4yaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs MEepBOHAYAIbHBIE
MIPE/ICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX NMPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKLIUH.

[Tog HOBBIM yIJIOM 3peHHusi B mpeamere «XuMUs» 0a30BOr0 YpOBHS PAacCMAaTPUBACTCS M3YYCHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs TECOPETHUYCCKUM Marepuad U (DaKTOJOTHYECKUE CBEICHUS O
BEIIECTBAX W XUMHYECKO# peakuuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeOpraHU4YecKas XHMHsD
00yYaromuMCsl TPEJAOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAUCHUE MEPUOAUYCCKOTO 3aKOHA C
O0IIETEOPETUICCKUX  METOIOJOTMIESCKUX TTO3UIIHH, TTTy0)Ke MOHATH HCTOPUYECKOE M3MEHEeHHE (QYHKIIUHT
ATOTO 3aKOHA — OT 00O0O0IIAOIICH O OOBSCHSIONIEH U MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHUM 0 BaKHEHIINX BEILECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX M MPUMEHEHUH, a
TaKXKE€ 0 XUMUYECKHUX PEaKIUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs TONOoJHsAeTcs B Kypcax 10
n 11 k1accoB aeMeHTaMu COAEPKaHuUs, UMEIOIIUMH KyJIbTYPOJIOTMUYECKUN U IPUKIIAJHON XapakTep. OTH
3HAHUS CIOCOOCTBYIOT IMOHMMAHUIO B3aMMOCBSI3M XMMUHU C JPYTUMHU HayKaMH, PacKpbIBAIOT €€ poib B
MO3HABATENBHOM U MPAKTUYECKON NESATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K
MIpoLIECCy TBOPYECTBA B 00JACTU TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMUU, TOMOTAalOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX ITPO0OJIeMax, CBA3aHHBIX C XUMHUEH, KpUTHUECKU
OCMBICTIBATh WH(POPMAILIAIO U TIPUMEHSTH €€ JUIsl TOTIOTHEHUS 3HAHUW, PEIICHUS] MHTEIUICKTYaIbHbIX U
HKCHEPUMEHTAIbHBIX HCCIIEeI0BATENbCKUX 3a/ad. B 1enoM copepikaHue yuyeOHOro mpeamera «XuMHsD
JAHHOTO YPOBHSI M3yY€HHUs OPHUEHTUPOBAHO Ha (OPMHUpPOBAHUE y OOYHYAIOIIMXCS MHUPOBO33PEHUYECKOU
OCHOBBI JJIs1 IOHUMaHMs (puIocoPckux uaed, TaKUX Kak: MaTepUaIbHOE €MHCTBO HEOPraHWYECKOIo U
OpPraHUYECKOro MHUpa, 00yCIOBICHHOCTb CBOICTB BEIECTB UX COCTABOM U CTPOCHUEM, MO3HABAEMOCTh
NPUPOJHBIX SIBICHUH MyTEM SKCIIEPUMEHTa U PEUIeHHs NPOTUBOPEUYMM MEXIy HOBBIMH (akTamMu U
TEOPETUUECKUMHU MIPEINOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUN 3KOJOTHYECKUX IIPOOIIEM, a TaKXKe
pobeM cOepekeHUs! FHEPrETHUECKUX PECYPCOB, CHIPbs, CO3/IaHMs HOBBIX TEXHOJIOTUI U MaTepHAalOB.

B murane pemenns 3agad BOCIUTAHUSA, Pa3BUTHS U COLUATM3ANNT 00YyYaIOMINXCsl IPUHSTHIE TPOTPaMMOi
0 XUMHUHM TOAXOIbl K ONPEACTICHHUIO COACP)KAHUS W IOCTPOSHHUsS NpeAMeTa IperyCMaTpUBaIOT
(dopMHpoBaHNE YHUBEPCAIBHBIX YIEOHBIX ICHCTBUH, MMEIOINX 0a30BOE 3HAYECHUE IS PA3IIMYHBIX BHJIOB
NeSITeIbHOCTU: pPELICHUsT MpoOJieM, MOMCKa, aHajdu3a U o0pabOTKU HMH(pOpMAIMH, HEOOXOIUMBIX IS
PUOOPETEHUS OTIBITA MPAKTUIECKON M CCIIE0BATEIbCKOM AeATEIbHOCTH, 3aHUMAIOIEeH BaXKHOE MECTO B
MO3HAHUW XUMUH.

B mpakTuke mpernojaBaHus XUMUU KaK Ha YPOBHE OCHOBHOI'O 0OIIero o0pazoBaHMs, TaK M Ha YPOBHE
CpeaHero oouiero oopazoBaHus, IPU ONPEAEICHUN COJEPKATEIbHON XapaKTEPUCTUKU LieNeld N3ydeHus
IIpeIMeTa HalpaBICHUEM IIEPBOCTETIEHHON 3HAYMMOCTH TPAJAUIIMOHHO PU3HAETCS (POpPMUPOBAHIE OCHOB
XMMHUYECKON HayKU Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOH 1eATEIbHOCTH YeJI0OBEKa
U KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOOMYECKON TOYKHU 3pEHUs TaKOW MOIXOJ K
OIIPEACIICHUIO LENIEH N3YUEHHUs ITPEIMETA SBJISAETCS BIIOJIHE ONIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMH IEJISIMU U3yYCHUS MpeaMera « XuMus» Ha 0a30BOM YpPOBHE
(10 =11 xu.) sBAISIFOTCA:



(dhopMHpOBaHHE CHUCTEMBI XMMHYCCKHX 3HAHWN KaK BaXKHEUIICH COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B OCHOBE KOTOPOW JieXkaT KIIIOUEBbIE MOHATHA, (DyHAaMEHTaJIbHbIE 3aKOHBI M TEOPHH
XUMUH, OCBOCHHME f3bIKA HAyKH, YCBOCHHME W TIOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOO0OIIEeHMI
MHPOBO33PEHUECKOr0 XapaKTeEPa, 03HAKOMJIEHUE C UCTOPUEH X PA3BUTHS U CTAHOBIICHUS;

(dbopMupoBaHHe M pa3BUTHE MPEACTABIECHUN O HAay4YHBIX METOJAaX IMO3HAHMS BEUIECTB U XUMHUYECKUX
peaxiuii, HeOOXOIUMBIX Ul PUOOPETEHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUECKUX
SIBJICHUH, IMEIOLIUX MECTO B IPUPO/JIE, B TPAKTUUECKOW U MTOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHI U CITIOCOOOB ACSTEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U OOBSICHCHHEM XHMUYECKOTO
IKCIIEPUMEHTA, COOJTIOJICHUEM MPABUIT 0€30MacHOT0 OOPAIICHUS C BEICCTBAMH.

Hapsiny ¢ stuMm, conep:kaTenbHasi XapakKTepUCTUKA LIeJIel U 3a]a4 U3y4YeHUsl MpeaMeTa B IporpaMmme 1o
XUMUW YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUHM C HOBBLIMU MPHUOPUTETAMHU B CHUCTEME CPEIIHETO
obmiero obpazoBanusi. CerofHs B MPENOJaBaHUU XUMUU B OOJbIIEH CTENEHU OTHAETCA MPEAIOYTCHHE
MPAKTUYECKOM KOMIIOHEHTE COJACpKaHUA OOy4eHHS, OPUEHTHUPOBAHHOW Ha TMOJTOTOBKY BBIMTYCKHUKA
o0mieo0pa3oBaTebHONM  OpraHW3aliy, BIAACIOIMero He HabopoM 3HaHUM, a (YyHKIMOHAIBHOU
TPaMOTHOCTBIO, TO €CTh CIOCO0AMU W YMEHUSIMU aKTHUBHOTO TOJyYCHHS 3HAaHUM U NMPUMEHEHUS HX B
peaTbHOM KU3HU AJI PEIICHUS] TPAKTUYECKUX 3a]1aY.

B cBs13u ¢ 3TUM npu M3ydeHHH NpeaMeTa « XUMUs) TOMUHHUPYIOIIee 3HaUeHnEe MPUOOPETAIOT TaKue LeH
Y 3a/1a4H, KaK:

ajanTanus oOyyaroIluxcs K YCJIOBUSAM JMHAMUYHO pa3BUBAIOIIErOCs MHpa, (OPMHPOBAHUE
UHTEJJIEKTyaJIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  camMOOOpa30BaHUIO,  COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEILICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

dopmupoBaHre y OOydYalOMIMXCSl KIIOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIM), WMEIOIINX
YHHMBEpCaJIbHOE 3HaU€HHE AJIsl pa3IMYHbIX BUOB JAEATEIBHOCTHU: PEIICHUs Mpo0iieM, IOUCKA, aHalIu3a U
00paboTkn MHPOPMALUHU, HEOOXOAUMBIX ISl MIPHOOPETEHUSI OIBITA JCATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B IMO3HAHUU XUMMH, a TAKXKE JUISI OLIEHKM C MO3MLHUN 3KOJIOTMYECKOH 0e30MmacHOCTH
XapakTepa BIHSHUS BEIECTB U XUMUYECKUX MIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs:
CIOCOOHOCTH CAMOCTOSITENILHO MTPUOOPETATh HOBBIE 3HAHMS 110 XUMHUHU B COOTBETCTBUU C >KU3HEHHBIMU
NOoTPeOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBbIE WH(MOpPMAIMOHHBIE TEXHOJOTMM JUIs TOMCKAa M aHalu3a
yueOHOI U HayYHO-TIOMYJISIpHONH MHPOPMALIMU XUMHUYECKOTO COJCPKAHUS;

dbopMupoBaHHE W pa3BUTHE Y OOYYAIONIMXCS AaCCOIMATHBHOTO U JIOTUYECKOTO  MBIIIICHHSI,
HaO0JII01aTETbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIe OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
IJIAHUPOBAHUU U NIPOBEIECHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y O0ydaromuxcst yOe:KAEHHOCTH B T'yMaHHUCTUYECKON HANpaBIIEHHOCTH XUMHUH, €€ BaXKHOH
poaM B pelIeHHMH [IOOadbHBIX MNPOOJIEM palMOHAIBHOIO HIPUPOAOINOIb30BAHUSA, IONOJHEHUS
SHEPreTUYECKUX PECypCcoOB M COXPAaHEHHs MPHPOJHOIO DPABHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH
OepeKHOro OTHOLICHMS K IPUPOJAE U CBOEMY 3J0POBBIO, a TAKXKE MPUOOPETEHHsI ONbITA UCIIOIb30BAHUS
MIOJIyYEHHBIX 3HAHUW JUIS NPUHATHUS I'PAMOTHBIX PELICHUN B CUTyalUsX, CBA3AHHBIX C XMMUYECKUMHU
SIBJICHUSIMU.

B yueGHOM mmaHe cpemHero oOmiero o0pa3oBaHus MpeaMeT « XUMHUs» 0a30BOT0 YPOBHS BXOJUT B COCTaB
npeaMeTHOM o0macTi « EcTecTBeHHO-HAyYHBIE TTPEAMETHDY.



OO6miee 4YMCIO 4YacoB, OTBEAEHHBIX IJIsi WM3YYEHHUsS XUMHUM, Ha 0a30BOM YPOBHE CPEIHETO OOIIETO
oOpa3oBanus, coctaBinseT 68 yacos: B 10 knacce — 34 yaca (1 gac B Hegento), B 11 knmacce — 34 yaca (1 gac
B HEJIETIIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHMYeCKOH XUMHH

[IpenMer opraHM4ecKol XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B TIOJYUYEHUHU HOBBIX BEIIECCTB
U MatepuasioB. Teopusi CTpOEHUs OpraHuYecKux coenrHeHui A. M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrpykTypHble (OpPMYJIBI OpPraHMYECKMX BellecTB. lomonorus, wuzomepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COCAUHECHUAX — ONMHAPHBIC U KPATHBIEC CBSI3U.

[IpencraBneHue o kiaccUpUKalMU OpraHUYECKUX BellecTB. HoMeHkIaTypa opraHMuecKuX COETUHEHHM
(cuctemaTrnyeckass) U TPUBHAJIbHBIE HA3BaHUS BAXXKHEHMIIMX IpPEICTaBUTENECH KIacCOB OPraHUYECKUX
BEIIIECTB.

DKcIepUMEHTAIbHBIE METO/bl M3YYEHHUS BEIECTB M MX IPEBpAIlCHUIl: O3HAKOMIIEHHE C O0paszlnaMu
OpPraHMYECKUX BEIIECTB M MaTepualaMHi Ha HX OCHOBE, MOJICTUPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB,
HaAOJIOICHNE U ONKMCAaHUE JAEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUIO0 OPraHUYECKUX BEIECTB MPHU
HarpeBaHuu (TIaBJIeHUe, 0OyTTUBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKHN psf. MeTaH M 3TaH — MPOCTEUIIHE MPEACTABUTEIN
anKaHoB: (U3NYECKUE U XUMUYECKHIE CBOMCTBA (pEaKlMy 3aMEILIEHUS U TOPEHUSs ), HAX0XKICHUE B PUPOJIE,
MOJy4YEeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUM psil. DTUIIEH U MPONUJIEH — IPOCTEUILINE MTPEICTABUTENH
aJIKeHOB: (pU3MUECKHe U XUMUYECKHE CBOMCTBA (peaKIK TMAPUPOBAHUS, TaJOreHUPOBaHUS, THApATAIIH,
OKHCJIEHUS U TIOJUMEPU3ALINN), TIOTYyYEHHE U IPUMEHEHHUE.

Anxaauensl: Oyraguen-1,3 u metundyraauen-1,3: ctpoeHue, BaxKHEHIITNE XMMUYECKHE CBONCTBA (peaKius
nonumepu3anun). [lomydeHrne CHHTETHUECKOTO KaydyKa U PE3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMUYECKHH psi. AICTWIEH — TNpOCTEHIInit
IIPEJCTABUTENIb AJKUHOB: COCTaB, CTPOCHUE, (HU3UYECKHEe U XMMHUYECKHE CBOicTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHUS ), TOJTyY€HNUE U IPUMEHEHHE.

Apenbl. beH3on: cocras, cTpoeHne, GU3NISCKUE U XUMUYECKUE CBOWCTBA (pEaKIUU TaJOTCHUPOBAHUS U
HUTPOBAHWUs), TMOJydeHHEe W TNPUMEHEHHe. TOdyos: COCTaB, CTpOCHHWE, (HU3MYECKHME W XUMHUYECKUE



CBOICTBa (peaklyy rajJoreHUpoBaHMsI U HUTPOBAHUS ), OJyuyeHUE U NpUMEHEHHE. TOKCHYHOCTh apeHOB.
I'eneTnyeckas cBsI3b MKy YIVIEBOJOPOAAMHU, IPUHALICKALIUMU K Pa3IUYHBIM KJIaccaM.

[IpupomHbIle MCTOYHHMKHU YTIIEBOMOPOJOB. [Ipupoausiii ra3 u momyTHele HedTsHBIC Ta3el. HedgTh u e
npoucxoxaeaue. CrocoObl mepepadboTku HeTH: TIeperoHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHISCKUNA),
nupoaun3. [IpoaykTsl nepepaboTku HEDTH, X MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
YTOJIb ¥ IPOJYKTHI €T0 MepepadOTKH.

DKcIepUMEHTAIbHBIE METO/bl M3YYEHHUS BEIECTB M UX IPEBpAIlEHUIl: O3HAKOMIIEHHE C O0paszlnaMu
miacTMace, KaydyKoB M pe3uHbl, Kkosuiekuuu «Hedte» u  «Yromb», MoneaupoBaHHE MOJIEKYI
YIJIEBOAOPOAOB U TaJOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKON pabOThI: MOJY4YEHHE ITUJICHA U
HU3y4YE€HUE €ro CBOMCTB.

Pacuérturie 3amaun.

Brruncnenus mo ypaBHEHHI0O XMMHUYECKONW peaknuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA
WIN TPOIYKTa PEAKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WU
MIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kaiue opraHudeckne coeTHHeHUsI

[IpenenbHble OJHOATOMHBIE CIUPTHI. MEeTaHO U ATaHOJI: CTPOEHHE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ¢ aKTUBHBIMU MeTaJlJlaMH, TaJIOT€HOBOJIOPOIaMH, TOpPEHKE), TpUMEHEHHE. BogopogHbie cBs3U
MEKy MOJIEKyJIaMU CIUPTOB. JIeCTBHE METaHOIa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoOroaTtoMHbIe CIUPTHI. DTUIICHTINKOIb U TJIMIEPUH: CTPOCHUE, PU3NYECKUE U XUMHUYECKHE CBOICTBA
(B3auMoIeliCTBHE CO MIEIOYHBIMU METaJJIaMHU, KaueCTBEHHAasi pPEaKIusi Ha MHOTOATOMHBIE CIHPTHI).
JleiicTBre Ha opraHu3M uenoBeka. [I[pumeHeHne rniepruHa U STHICHTTUKOJSL.

DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE U XUMHYeCKHe cBoicTBa. TokcnaHocTh penoma. [IpumeHenHwue
¢benona.

Anpaerupl U KeToHbl. DopMabAeTHA, alleTaIbISTH: CTpOeHHEe, (PU3NUecKre U XMMHYECKHUe CBOICTBa
(peakuuu OKMCIIEHUS U BOCCTAHOBJICHHMSI, KAUECTBEHHBIE PEAKIIMH ), TOJyUYEeHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TpeAeTbHbIC KapOOHOBbIE KUCIOTHL. MypaBbHHAs M YKCyCHas KHCIOTHI: CTPOCHHE,
(bu3mvecKue U XUMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIME IS KJIacca KUCJIOT, peaKius dTepruUKaIm),
MOJIYUCHUC U TIPUMCHCHHC. CTeapI/IHOBaH " OJICMHOBAsA KHUCJIOTBI KaK MPCACTABUTCIIN BBICIIUX Kap60HOBBIX
KHCJIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnosxHble 2¢upbl Kak IPOU3BOAHbIE KAPOOHOBBIX KUCIOT. I naponu3 ciaoxkHeIX 3¢upos. Kupsl. 'uaponus
*kupoB. [Ipumenenue xupoB. buonorudeckas poJib )KUPOB.

VYrieBonpl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, AU- U TMoJucaxapubl). [J1I0K03a — mpocTermmii
MOHOCaxapu: 0COOCHHOCTH CTPOCHHS MOJIEKYJIbI, GU3UYECKUE U XUMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE
¢ ruapokcuaoM wmeau(ll), oxucrmenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBICHHE,
OpO’KeHHE TIIOKO3bl), HAaXOXACHHE B MPHPOJE, NPUMEHEHUe, Ouoiorudeckas posib. DOTOCHHTE3.
®pyKTO3a KaK U30Mep TITIOKO3bI.

Kpaxman u nenironosa kak npupoHbie noauMepsl. CTpoeHue Kpaxmaia U HeTioo3el. Pu3ndeckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (T'MJIpoJIn3, KaYeCTBEHHAs PeaKus C HOJA0M).



DKCTIIEpUMEHTATBHBIC METOABl W3YYCHHS BEIIECTB M WX MPEBpALICHHI: MPOBEIACHHUE, HAOIIOICHUE H
OMHCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAUYE€CTBEHHBIE DPEAKIMH OJHOATOMHBIX
cnupToB (okuciaeHue 3Tanosa okcuaoM Meau(Il)), MHOroaToMHBIX CIMPTOB (B3aUMOIEHCTBUE TTIULEPUHA
¢ runpokcunom wmeau(ll)), anpmernnoB (OKHCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcunom meau(ll), B3ammopaeicTBUe Kpaxmana ¢ HOJAOM), MPOBEICHUE MPAKTUYECKOW pPabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTBI.

PacuérHbie 3agaun.

Brruucienust mo ypaBHEHUI0O XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO BEIIEeCTBA
WM TPOJYKTa PEaKLUU 0 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO U3 MCXOJTHBIX BEIICCTB WIIH
MPOTYKTOB PEAKIINH).

A30TCOJIepKaIie OPraHuIeCKUE COCTMHCHUS.

AMUHOKHCIIOTH Kak aM(OTepHble OpraHudeckue coenuHeHus. PU3MUecKue U XUMHUECKUE CBOMCTBA
aMHHOKUCIIOT (Ha mpuMepe IiuiuHa). buonorndyeckoe 3HaueHne aMuHOKUCIIOT. [lenTu sl

benkn kak MMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHMUA. HepBI/I‘-IHaSI, BTOpHU4YHAsA W TpETUUYHAA
CTPYKTYypa 0enKoB. XMMHYECKHE CBOMCTBA OEIKOB: TUApOJIN3, ACHATypalus, KaUCCTBCHHBIC PCAKIIUN Ha

O€eJIKH.

SKCHGPI/IMGHT&]'[I)HBIG MCTOAbl H3YUYCHUA BCUICCTB U HUX npeBpameHI/Iﬁ: Ha6J'IIOI[eHI/I€ N OIIMCaHHC
ACMOHCTPAIMOHHBIX OIIBITOB: ICHATYpalusd 0OEeIKOB IIpU Harp€BaHnu, OIBCTHBIC PCAKIINN OEJIKOB.

BbicokoMOJIEKYISIDHBIE COeIMHEHMSI
OCHOBHBIE MTOHSATHS XUMHUH BHICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb  MOJMMEpHU3alh, CpeAHsass  MoJieKyJisipHas Macca. (OCHOBHBIE  METOABI  CHHTE3a

BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHGHI/Iﬁ — MOJIMMEpHU3alUA U IIOJTUKOHACHCAITNA.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YCHHS BEIIECTB U HUX MPEBpAIICHHUI: O3HAKOMJIEHHE C 00pas3iamu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBSI3H.
Peanu3zanus MexnpeaMeTHbIX CBSA3EH NMPU M3YYEHUU opraHudeckoi xumuu B 10 kinacce ocyuiecTBisiercs
gyepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaK M MOHATUH, SBISIOLIMXCS

CUCTEMHBIMH IJI1 OTACIIBHBIX IPEAMETOB €CTCCTBEHHO-HAYYHOI'O IMUKIJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAyYHBIN (hakT, TUMOTE3a, 3aKOH, TCOPHS, aHAIU3,
CUHTE3, KJ1accu(uKaIus, NepruoJuIHOCTb, HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIINPOBAHHUE.

®uzuka: Marepus, SHEPrus, mMacca, aToM, IJIEKTPOH, MOJEKYyJa, SHEPreTUYECKUN ypOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, (PH3MUECKUE BETUUYNHBI U €TUHHIIBI UX U3MEPECHHUS.

buonorusi: kimetka, opranusMm, Ouocdepa, oOMEH BeIIeCTB B OpraHusMe, (POTOCHHTE3, OHMOJOTHUYECKU
aKTUBHBIC BelIecTBa (OCIKU, yTIEBOIBI, KUPHI, HEPMEHTHI).

I'eorpadust: MUHEpabl, TOPHBIE TOPOIB, TIOJIE3HBIE UCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.



TexHnonorus: MUIICBBIC ITPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O ITMTAHUS, MOIOIIIUC CPCACTBA, JICKAPCTBCHHBIC
1 KOCMCTHUYCCKUC IPpCapaThl, MAaTCPpHUAJIbI U3 UICKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

TeopeaneCKne OCHOBBbI XMMHUH

XUMHYECKUH dmeMeHT. AToM. Sapo aToma, U30TOMbL. DJIEKTPOHHAS 000JI09YKa. DHEPreTHYECKHUE YPOBHH,
MOYpPOBHU. ATOMHBIE OpOWTany, s-, p-, d- smeMeHTbl. OCOOCHHOCTH pacIpeleeHHs dJIEKTPOHOB 10
OpOUTAISIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[leproanueckuii 3akoH u [lepunoauueckas cuctema xumuueckux snemeHToB J[. M. MenneneeBa. CBsi3b
nepuoandeckoro 3akoHa u I[lepumogudeckoii cuctembl xumudeckux snemeHtoB J[. M. Menpaeneesa c
COBPEMEHHOU TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX DJIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB 0 TPyMNaM U MepuoAaM. 3HAYCHHUE MEePUOTUIECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BUABI XUMHUYECKOW CBSI3M (KOBaJCHTHas HETMOJSpHAs U
MOJIApHasi, HMOHHAs, MeTalindeckas). MexaHu3mbl 00pa3oBaHUS KOBaJCHTHONM XHMHUYECKOH CBS3H
(oOMeHHBI ¥ JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BaleHTHOCTh. DIEKTPOOTPUIIATEIIEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUsA. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOICTBA BEILIECTB OT TUIA KPUCTAJUIMYECKOMN peIETKHU.

[ToHATHE O AMCIIEPCHBIX cUCTeMax. VICTHHHBIE W KOJUTOMIHBIE PacTBOpPHI. MaccoBas JIOJIsS BEIIECTBa B
pactBope.

Knaccudukanus Heopranndeckux coequHeHnil. HomeHkatypa HeopraHudeckux BemecTB. [ eneTnueckas
CBS3b HEOPraHUYECKUX BEIECTB, IPUHAIICIKAIUX K PA3IIMYHBIM KIIACCAM.

Xumuaeckas peaknus. Kiaccudukanys XuMHIeCKUX peakiinii B HEOPraHUIECKON U OPTaHNIECKOW XMMHUH.
3aKoH COXpPAaHCHUA MACChl BCHICCTB, 3dKOH COXpPAHCHUA W NPCBpAIlICHUA SHCPIUHU NPH XUMHUYCCKUX

peaKknuigXx.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT pas3in4HbIX (akTopoB. OOpaTuMble peaklUud. XUMUYECKOE
paBHOBecHe. DaKTOPBI, BIUAIOLINE HA COCTOSIHUE XUMUYeCKoro pasHoBecus. [Ipunnun Jle Ilarense.

Onektponutrueckas aucconuanus. CwibHbIE W ciiadble 37eKTposuThl. Cpena BOIHBIX PACTBOPOB
BEILIECTB: KUCJIasi, HEUTpasibHAsI, MET0YHAas.

OKHCIUTEITBEHO-BOCCTAHOBUTEIILHEIC PCaKIunu.



DKCIIepUMEHTAbHBIE METOABl HW3YyYEHHUS BEIIECTB W WX MPEBPAlICHUN: IEMOHCTpamus TaOIuIl
«Ilepnonnueckass cucrema xumuueckux odnemeHroB JI. WM. MenneneeBa», wusyueHue Moueieu
KPUCTAJUTMIECKUX PEHIETOK, HAONIOEHNE W OMHCAHWE AEMOHCTPAIMOHHBIX W J1a0OpPATOPHBIX OIIBITOB
(paznoxeHue MepoKcHIa BOJOPOAAa B MPUCYTCTBUU KaTaaU3aTOpa, OIpPENENEHUE Cpellbl pacTBOPOB
BELIECTB C IOMOUIbI0 YHHUBEPCAIBHOTO MHJMKATOPA, PpPEaKIMM HOHHOIO OOMEHa), NpOBEIACHHE
MpaKTU4YecKoi paboThl «BrnusHue pa3indHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKLIUN.

PacuérHbie 3agaun.

PacuéTpl mo ypaBHEHMSIM XUMHUYECKHX pPEaKLUW, B TOM YHUCIIE TEPMOXUMUYECKUE PACUEThI, PACUETHI C
HCIIOJIb30BAHNEM MOHATHS «MaccoBas JI0JIsl BEIIECTBAY.

Heopranuveckasi xumust
Hemerannel. Ilonoxenne HemeramoB B Ilepuomnueckod cucteMe XuMHUYeCcKuUx diaemeHToB [, U.
MenzeneeBa U 0OCOOGHHOCTH CTpOCHHUsT aromMoB. (Du3MUecKkWe CBOWCTBA HEMETAIOB. AJUIOTPOIMHS

HEMeTaIIoB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKHUE CBOMCTBA BaXKHEUIITNX HEMETAJIOB (TaJIOTE€HOB, CEPBI, a30Ta, pocdopa, yriiepoa U KpeMHUS)
U UX COEIMHEHUN (OKCHUIOB, KUCIOPOACOAEPKAILUX KUCIOT, BOAOPOJHBIX COEAUHEHNH).

[IpuMeHeHre Ba)KHEUIIUX HEMETAJUIOB U UX COCIMHECHUM.
Mertamibl. [Tonoxenne metamios B [lepuoandeckoii cucreme xumuyeckux 3nemeHToB Jl. . Menneneena.
Oco0eHHOCTH CTPOCHHS AJIEKTPOHHBIX 000J0YeK aToMoB MeTamioB. OOmme ¢u3nyecKkue CBOWCTBA

meTaioB. CriaBsl METAJIJIOB. BHGKTpOXI/IMI/I‘leCKI/Iﬁ pan HaprI)KeHI/Iﬁ MCTAIJIOB.

XUMHUYECKUE CBOWCTBA BAXXKHEUIIUX METAUIOB (HATPUM, KaJHWM, KadblMid, MAarHUW, allOMUHUH, IUHK,
XPOM, KEeJe30, MEJIb) U UX COCTUHEHUH.

OO6m1re cnocoObl moyueHus MeTayuioB. [IpuMeHene MeTaioB B ObITY M TEXHUKE.

OKCcIepUMEHTAIIbHBIE METO/IbI U3YUEHMSI BEIIECTB U UX MPEBPALICHUN: H3yUeHHE KoJUIeKIuu «MeTaiel u
CIUIaBbl», OOpa3LOB HEMETAJIOB, pPEIICHHE S3KCIEPUMEHTAIbHBIX 33/1a4, HAaONIOJIECHHE M ONHCAHUE
JIEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX ONBITOB (B3aMMOJICHCTBHE THAPOKCUIA AIIOMUHUS C PacTBOpaMH
KHCJIOT | IIEeJI0YeH, Ka4YeCTBEHHBIE PEaKI[H HA KATHOHBI METAJIJIOB).

PacuérHeble 3amaymn.

Pacuérel Maccel BemecTBa Wiu 00bEMa ra3oB O U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce WM 00bEMY
OJHOTO W3 YYacTBYIOLIMX B pPEaKIMUU BEIIECTB, pacuéTsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MIPOAYKTOB PEAKIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMud M KU3Hb

Pors xumum B 00€CIIEYEHNH SKOJIOTUYECKOH, YHEPTeTUUECKOW M IMHUIIEBOH 0E30MacHOCTH, Pa3BUTHHU
MeauUUHBL. [IoHATHE 0 Hay4YHBIX METOAX MO3HAHUA BEILECTB U XUMUUYECKUX PEAKIIUM.

HpC,I[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX NPpUHOUIIAX IPOMBIIIIJIICHHOT'O ITOJTY4YCHUA Ba)XXHEUIIINUX BEIIECCTB.



YeoBek B MHPEC BCHICCTB U MATCPUATIOB: Ba)KHeUIIe CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKIMOHHBIC
MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MAaTePUAIIBI JIs DJIEKTPOHUKH, HAHOMAaTEPUAJIbl, OPTAHUYECKHUE U
MHHEpaJIbHBIC YI00pEHUSI.

XvMHs U 300pOBbE YEJIOBEKA: IIpaBUJla HCIIOIL30BAHMS JICKAPCTBEHHBIX IIPENapaToB, IIpPaBUIIA
0€30I1aCHOT0 UCIIOJIb30BaHUS IPENapaToB ObITOBOM XMMHH B IOBCEAHEBHOM KHU3HHU.

Me)KHpeI[MeTHLIe CBA3U.

Peanuzanus MeXnpeIMeTHBIX CBA3€d NMpH U3ydyeHHMU oO0IIeld M HeopraHuyeckol xumuu B 11 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHHA, TaK U TMOHSITHH,
ABJIAIOIUXCS. CHCTEMHBIMH JUISL OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBIC TMOHSTHS: HAy4YHBIA (DaKkT, THUIMOTE3a, 3aKOH, TEOpHs, aHAJIMU3, CHHTE3,
KknaccuuKalus, NIepuoANYHOCTb, HAOIIOICHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBICHHUE.

®dusuka: Marepus, SHEPrus, Macca, aToM, EKTPOH, NPOTOH, HEUTPOH, UOH, U30TOII, PAJIUOAKTUBHOCTD,
MOJIEKYJla, SHEPreTUYECKH YpOBEHb, BEIIECTBO, TENO, OO0BEM, arperarHoe COCTOSIHME BEIIECTBA,
(bu3MvecKre BETUYUHBI U SIUHUIIBI X U3MEPEHHS, CKOPOCTb.

Buonorus: xneTka, opraHm3M, 3KocHUcTeMa, Omocdepa, Makpo- U MHKPOIJIEMEHTBI, BUTAMUHBI, OOMCH
BEILIECTB B OpraHU3Me.

Feorpa(l)ml: MHHCPAJIbI, TOPHBIC TOPOBI, TTOJIC3HLIC NCKOITACMBIC, TOTIJIMBO, PECYPCHI.

TexHomorus: XuMHISCKas MPOMBIIIJICHHOCTb, MCTAJUTYPIrusia, MPOU3BOACTBO CTPOUTCIILHBIX MAaTCPUAJIOB,
CEJIbCKOXO03SHCTBEHHOE MMpounu3BOACTBO, nmumeBas MMPOMBIIIJICHHOCTD, (bapMaueBTquCKaﬂ
MNPOMBINIJICHHOCTH, IIPOU3BOACTBO KOCMCTHUUYCCKUX MPCHapaTtoB, IMPOHU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCprualIoB, SJICKTPOHHAA TPOMBINIJIICHHOCTh, HAHOTCXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHUS O0YYaIOLUIMMUCS IIPOrPaMM CPEAHETO
001ero oopa3oBaHus (JMYHOCTHBIM, METAIIPEAMETHBIM U ITpeMETHBIM). Hay4uHo-MeTomuueckoit 0OCHOBOIA
I pa3palbOTKH TJIAHUPYEMBIX PpE3yJbTaTOB OCBOCHHUS IPOrpaMM CpPEAHEro oomiero o0pa3oBaHUS
ABJIACTCA CI/ICTGMHO-Z[GSITG.HBHOCTHBII\/'I noaxond.

B COOTBETCTBUM € CHCTEMHO-IEATECIBHOCTHBIM IOAXOAOM B CTPYKType JMYHOCTHBIX PE3YJIBTaTOB
OCBOCHMA TMpeaMera «XuUMHUs» Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUsS BBIACICHBI CIEIyIOIIne
COCTAaBJIAIOLIUE:

OCO3HaHHE O0YYalOIIMMHCS POCCUICKOM I'pa)IaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITENIBHOCTH U CaMOOIIPEIEICHHUIO;



HaJIM4Yue€ MOTHBAIIMHU K O6y‘IeHI/IIO;

LIEJICHATIPABICHHOE Pa3BUTHE BHYTPECHHUX YOESKICHHUH JTMYHOCTH HAa OCHOBE KIIIOUEBBIX I[EHHOCTEH U
UCTOPUYECKHUX TpaauLuii 0a30BOM HAYKU XUMUM;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCU ACATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MIPUCYIIIUMH IIEJIOCTHOM CUCTEME XHUMHUUYECKOTO 00pa30BaHus;

HaJIN4YHC IIPABOCO3HAHUA DKOJIOTUUECKOM KYJBbTYPbI U CIIOCOOHOCTH CTaBUTH LCJIN U CTPOUTDH )KU3HCHHBIC
TIJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHMSA TNpeAMeTa «XHMHA» JOCTUTAIOTCS B EAMHCTBE Y4eOHOH u
BOCIIUTATEIILHOU JEATEIBHOCTH B COOTBETCTBUU C I'yMaHUCTHYECKMMH, COLMOKYJIBTYPHBIMH, AyXOBHO-
HPAaBCTBEHHBIMH LEHHOCTSIMM M HJACaJaMHU POCCUHCKOTO TPakJaHCKOrO OOIIEecTBa, NPUHATHIMU B
o0miecTBe HOpPMaMM M IPaBWIAMU TOBEACHHUS, CIOCOOCTBYIOIIMMH IIpoOLeCcCaM CaMOIIO3HAHUA,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YYaIOLINXCA.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHMs IHpeAMeTa «XUMHUS» OTpaxarT cHOPMUPOBAHHOCTH OIBITA
[M03HABATEIbHON U MPAKTUYECKOH AESITEIbHOCTH O0Y4YaIoIMXCs MO peain3alluy MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOT0 BOCIUTAHMS:

OCO3HaHHS OOYYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IMpaB M O0S3aHHOCTEH, yBaKEHHsI K 3aKOHY H
MPaBOMOPSIKY;

OpeACTaBJICHUA O CONUAJIBHBIX HOpMaAX U IMpaBUJIaX MECKIIMIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘{eCKOﬁ ACATCIIBHOCTH TIpHU CO3JaHUU yLIC6HBIX IMPOCKTOB, PCHICHUU
y‘Ie6HI)IX 1 ITO3HAaBAaTCJIbHBIX 3aaa4, BBIIIOJJHCHUHY XUMHUYCCKHUX SKCIICPUMEHTOB,

CHOCOOHOCTH NMOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHHUs], JOTMKY M apryMEHTHI APYTUX MpPU aHaJIu3e
pa3IMYHBIX BUIOB yU4EOHOM NesTeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY M HayYHOMY HACJIE/INI0 OTE€UECTBEHHOW XUMHUH;

YBaKEHHS K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPHU M MPAKTUYECKOTO NPUMEHEHHSI XUMHH, OCO3HAHUS
TOTO, YTO JOCTMXKEHHsS HayKd €CThb pe3yjibTaT JUIMTEIbHBIX HAOMIOACHUN, KPOIMOTJIUBBIX

OKCIICPUMCHTAJILHBIX ITIOMCKOB, ITIOCTOSIHHOI'O TpyAad y‘IéHbIX " IPAaKTUKOB;

WHTEpeca ¥ MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U TTOCIEAYIONIEM aHaIn3e MHPOpMAIIHK O IEPEIOBBIX
JIOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS
HpaBCTBeHHOFO CO3HaHH, OTUYCCKOI'O ITIOBECACHU S,

CIIOCOOHOCTH OIIEHUBATh CUTYyAIlMH, CBS3aHHBIE C XUMHUUYECKUMHU SBICHUSIMU, U TPUHUMATh OCO3HAHHBIE
pelIeHHs, OPUEHTHPYSCh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OILICHHUBATh CBOE MOBEACHUE H IMMOCTYIIKH CBOHUX TOBapHIHGﬁ C HO3PIIII/II>1 HPaBCTBCHHBIX H
MPaBOBLIX HOPM U OCO3HAHUC HOCJICIICTBI/Iﬁ 9TUX IMMOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MMOHUMaHUS IIEHHOCTEH 3I0pOBOro W 0e30MmacHoro odpasa >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 370POBBIO;

CO6J'IIO,Z[GHI/I$I IMpaBUJI 0€301acHOTO O6paH_IeHI/IH C BCIICCTBAaMU B 6LITy, MOBCEIHEBHOM KHU3HU U B pr,[[OBOﬁ
JACATCIIBHOCTH,

MMOHUMAaHUWA HCHHOCTU IMPABUJII UHAUBUAYAJIBHOTO U KOJIJICKTUBHOT'O 0e30I1acHOro NOBCACHUS B CUTyallUsIX,
YIpoxaromux 310pOBbI0 U KU3HU J'IIO,I[GI\/'I;

OCO3HaHHUSl TOCJIEACTBUA M HENPUATHS BPEIHBIX NPUBbIUEK (YNOTPeONEHUs alKorojsi, HapKOTHKOB,
KypeHHUs1);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-MCCIEIOBATENbCKON JEATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTIUX BUJAX ACATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTHYCCKUX 3a/iad COLMAIBHOW HANpaBJICHHOCTH (B
paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTHIECKOMY U3yUEHHIO IPO(ecChii pa3InyHOTO PO/, B TOM YHCIIe Ha OCHOBE IIPUMEHEHUS
MIPEAMETHBIX 3HAHUM 110 XUMUU;

YBKEHUS K TPYIY, JIIOJSM TPYa U pe3yJibTaTaM TPYyI0BOU JCATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIBHOM TPaeKTOpUH 00pa3oBaHus, Oymymieit npodeccun u
peanu3ani COOCTBEHHBIX XM3HCHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K
XUMUHU, UHTEPECOB M MOTPEOHOCTEH 00111eCTBA;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMSI:

IKOJIOTHYECKH IEJIECOO0Pa3HOT0 OTHOIICHHS K TMPHUPOJAE, KaK HMCTOYHUKY CYIICCTBOBAHUS KU3HU Ha
3emuire;

MMOHMMAHHMSI TI00AIBHOTO XapaKTepa YKOJIOTHYECKHX MPOOJIeM, BIUSHHUS SKOHOMUYECKHX MPOIIECCOB HA
COCTOSIHUE MPUPOJHON U COLUAIIBHOU CPEJIbL;

OCO3HaHMS HEOOXOIMMOCTH UCIIOIb30BAHUS JOCTHKEHUNH XUMUM JUIs PELIEHUS BOIIPOCOB PALIMOHATIBHOTO
MIPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JEHUCTBHUM, IPUHOCALIUX BpEL OKpYyXKaloLWed IPUPOJHOM cpele, yMEHUus
IIPOrHO3UPOBATh HEOJIArONpUATHBIE HKOJOTMUECKUE TOCIEACTBUSA MpEeIINpUHUMAEMbIX JeHCTBUH U
MIPEAOTBPAILATh UX;

HaJIM49usd pPas3sBUTOIO SKOJOTHYECKOI'0 MBbIIIJICHUS, 9KOJIOTHUECKOM KYJbTYpPbI, OIbITa HACATCIBHOCTU
9KOJIOTHYCCKOM HaITpaBJICHHOCTH, YMCHUA PYKOBOJACTBOBATLCA MU B HOSH&B&TGHBHOﬁ,



KOMMYHI/IKaTI/IBHOI\/’I n COIII/IaJ'IBHOI\/JI IIPAKTHKE, CIIOCOOHOCTH U YMCHUA aKTUBHO MIPOTUBOCTOATH UACOJIOTUN
xemodoouw;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
0OLIECTBEHHOM MPAaKTUKHU;

MOHUMAaHMsI CHeUu(UKA XUMHHU KaK HAyKH, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU PAIMOHATHLHOTO
HAYYHOTO MBIIIICHUS, CO3JJaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIEM MHpPE Kak O CAMHCTBE
MPUPOJIBI U YEIIOBEKAa, B TO3HAHWUHM TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOexIEHHOCTH B 0CO00W 3HAYMMOCTH XUMHHU Ul COBPEMEHHOHN IMBHIM3AIMM: B €€ T'yMaHHUCTUYECKON
HaINpaBICHHOCTH M Ba)XXHOH pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHajabHON KyJlbTypbl, PELICHUU
r7100aNbHBIX MPOOJIEM yCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, YHEPreTHUECKON, MHUIEBON U
9KOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHM MEAMLMHBI, OOECIIEYEHUU YCJIOBUM YCHEIIHOrO TpyAa U
HKOJIOTUIECKH KOM(POPTHOM KHU3HHU KAXKIOTO YICHA OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: INOHUMAHMUS CYIIHOCTH METOJOB IIO3HAHUSA, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMble 3HAHUS NJIs aHAW3a U OOBSICHEHUS
SIBIIGHUW OKpY KAIOIIEer0 MUpa U MPOUCXOIIIIMX B HEM HM3MEHEHHH, yMEHHs [elnaTb 0OOCHOBAHHBIE
3aKJIIOYEHUs] HA OCHOBE HAYUYHBIX (JAKTOB M HMMEIOUIMXCS JAHHBIX C IIEJIbIO MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHLHO MCIIOJIb30BaTh XMMHYECKHE 3HAHMS I PCUICHUA HpO6J’IGM B PCAJIbHBIX
KN3HCHHBIX CUTYyallUAX;

HHTEPCCA K MMO3HAHUTIO U HCCIIe0BATEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HECTIPEPBLIBHOMY O6paSOBaHI/IIO n CaMOO6pa3OBaHI/II-O, K AaKTHBHOMY
IIOJIYUCHHUIO HOBBIX 3HAHWH 110 XMMHUHU B COOTBETCTBHUM C JKU3HCHHBIMU l'IOTpe6HOCTHMI/I;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3InYHBIX chepax mpodhecCHOHaIbHOM NS TeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «XHMHsS» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE 7151 (GOPMHUPOBAHKSI MUPOBO33PEHUST 00YUAOIIUXCSI MEKIUCIUTUTHHAPHBIC (MEXKIIPEIMETHBIC)
oOuieHay4YHbIE MOHATHS, OTpPa)Kalollue LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHEUU(PHUKY METOIOB
MO3HAHUS, MCIOJB3YyEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUs, SBICHHE, MPOILIECC,
cUCTeMa, HayyHbId (akT, NPUHIUIN, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIel0BaHue,
Ha0Jt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT U JIpYTHE);

yYHUBEpCalbHbIC  y4eOHbIe  JeiicTBUS  (MMO3HABATENbHBIC, KOMMYHHKATHBHbBIC, PETYJISATHBHBIC),
obOecnieunBaromye ¢GopMHpoBaHUE (DYHKIIMOHAIBHOW TPAaMOTHOCTH M COILMAIBHON KOMIETEHIIUU
00y4aromuxcs;



CIIOCOOHOCTh OOYyYaIOLIUXCS HCIOJIb30BATh OCBOECHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIC ICHCTBHS B IO3HABATEILHOM U COIMAIEHON TIPAKTHKE.

MeTtanpeamMeTHble pe3yibTaThl OTPaXKAlOT OBJAJCHHE YHHBEPCAIbHBIMU YUEOHBIMH MO3HABATEIbHBIMU,
KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JCHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU ACHCTBUAMM:
1) 6a30Bble JJOrnYecKue AeHcTBUS:
CaMOCTOSITENNLHO (POPMYTUPOBATH U aKTYaJTU3UPOBATh MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OMpCACIATh LEIW ACATCIIBHOCTH, 3aJaBas IIapaMETpPbl W KPUTCPUHU HX JOCTHKCHHA, COOTHOCHUTH
PE3YJIBbTATHI ACATCIBHOCTH C MMOCTABJICHHBIMHA LCIISIMHU,

UCTIONIB30BATh TPU OCBOCHHM 3HAHUHA MPHUEMBI JIOTHYECKOTO MBINUICHUS — BBIACHSATH XapaKTepHBIC
MPU3HAKHA TIOHSATHH M yCTAHABJIMBATh WX B3aWMOCBS3b, UCIOIH30BATh COOTBETCTBYIOIINE TTOHSATHS IS
00BSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBJICHUH;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUUN JJIA KJ'IaCCI/I(i)I/IKaLII/II/I BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ;
YCTaHaBJIMBATh MPUYNHHO-CIICACTBCHHBIC CBA3U MEXKAY N3YyUaCMbIMU ABJICHUAMU,

CTPOUTH JIOTMUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JEIyKTUBHBbIC, II0 aHAJOTWH), BBISABIATH
3aKOHOMEPHOCTH M TPOTHBOpPEYMS] B pPACCMATPUBAEMBIX SBICHHUSIX, (OPMYIHpPOBaTH BBIBOJABI H
3aKITFOUCHUS,

NIPUMEHATh B IPOLECCE IO3HAHMS, MCIONb3YyEMbIE B XUMHUM CHUMBOJMYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBbIBaTh MOJENIbHBIE MPEICTaBICHUS — XUMHUYECKUN 3HAK (CHMMBOJ) DJIEMEHTAa, XMMHUYECKas
¢bopmyna, ypaBHEHHE XUMHUECKONW PEaKIIMU — IPU PELICHUN yUYEOHBIX MMO3HABATENBHBIX U MPAKTUYECKUX
3a/1a4, IPUMEHATh HA3BaHHbIE MOJEIbHBIE IMPEICTABICHUS JUISl BBISIBICHHUS XAPAKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbBIe UCCJIEA0BATEIbCKUE AeHCTBYS:
BJIaACTh OCHOBAMU MCTOJ0B HAYYHOI'O MMO3HAHUWA BCIICCTB 1 XUMHUYCCKHUX peaKHHﬁ;

(GbopMynMpOBaTh LEIM U 33Ja4d HCCIIEAOBAaHMs, HCIOJIb30BaTh ITOCTABICHHBIE U CaMOCTOSITEIbHO
c(opMyIHpPOBAHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTAa IO3HAHMS W OCHOBBI s (POPMHUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHMS W MPOBEACHUS YUYEHUUYECKUX SKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHSA HAOMIOJaTh 32 XOJOM IIPOIEcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbTat, (opmMynIupoBaTh O000OIIEHHWS M BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH pPE3YJIbTaTOB
WCCIIeIOBAHUS, COCTABISITH 0OOCHOBAHHBIN OTYET O MpOoAeTaHHON padoTe;

MpUOOpETaTh OMBIT YYEHUYECKOW HCCIIENOBATEIbCKOM U MPOEKTHOM JIeATENbHOCTH, MPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY MOWCKY METOAOB pEIICHHs MPAaKTHYECKUX 3ajad,

NPUMCHCHUIO PA3JIMIHBIX METOJ0B ITO3HAHU.

3) padoTa ¢ nunopmanmeii:



OPUEHTHPOBATbCS B  PA3IUYHBIX MCTOYHMKAX HH(OpManuu (HAay4yHO-TIONMYJSpHAsl JIUTEpaTypa
XMMHUYECKOTO COJEpXKaHUs, CIIpaBOYHbIe ocoOus, pecypcsl MHTepHeTa), aHaIM3upoBaTh MH(POPMALIUIO
pa3nuYHBIX BHIOB W (OpPM TMPEICTABICHHSA, KPUTHUECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HENIPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl M MPUMEHATh Pa3IUYHbIE METOABI MPU TIOWCKE W O0TOOpe HH(OpMAINH,
HEOOXOUMOM JIJIsl BEITIOJIHEHUSI YUEOHBIX 3a1a4 ONPEACIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIb30BAHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH M Pa3IHYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBbHYIO (GopMy mpeacTaBieHuss HHPOpMauu (CXeMbl, Tpaduky,
JarpaMMbl, TAOJIUIbI, PUCYHKH U IpyTHE);

UCTIONIb30BATh HAYYHBIH S3bIK B KAUECTBE CPE/ICTBA P paboTe ¢ XUMUYIECKON HH(pOpMaIHeil: MpUMEeHATh
MeXIpenMeTHble ((pu3nueckue M MaTeMaTHYeCKHE) 3HAKM M CHUMBOJIBL, (hopMyiibl, abOpeBHATYpHI,
HOMEHKIIATYpYy;

HCTIONIF30BATh M IPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPE/ICTBA HATJISAJHOCTH.

OBnaz[eHne YHUBEpPCAAbHBIMA KOMMYHUKATUBHBIMHU JeHCTBUSAMM:

3a1aBaTb BOIIPOCHI IO CYHICCTBY 06cy>1<naeM0171 TEMBI B XOJ€ Auajiora W/ W JAUCKYCCHH, BBICKA3bIBATh
nacu, (1)OpMy.]'II/IpOBaTL CBOU NPCAJIOKCHUSA OTHOCHUTCIIBHO BbIITOJIHCHU npezmoxceHHoﬁ 3aJa4u,

BBICTYNATh C MPE3EHTANNEH Pe3yIbTaTOB O3HABATEIBHON JEATEIBHOCTH, MOJTYYSHHBIX CAMOCTOSITEIIHHO
WIJIM COBMECTHO CO CBEPCTHHKAMU TIPH BHIMOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA, IPAKTUIECKOH PabOTHI
M0 WCCIICIOBAaHUIO CBOWCTB M3YyYaeMBIX BEIIECTB, peajH3alid y4eOHOTO MpoeKTa W (OPMYIHPOBATH
BBIBOJIBI 10 PE3yJIbTaTaM IMPOBEAEHHBIX HCCIIETOBAHUI ITyTEM COTIIACOBAHHS IMTO3UINHI B X0O€ 00CYKICHUS
1 0OMEHa MHEHUSIMHU.

OBiiaieHNe YHUBEPCATbHBIMH PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSTENIFHO IJIAHUPOBATH U OCYIIECTBIIATH CBOIO TO3HABATEIBHYIO J€SITEIBHOCTD, ONPEACIss e€ 1eNn
M 3a7a4yd, KOHTPOJMPOBATH W IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEAaracMblii aIrOpUTM
JeCTBUI NP BBHINIOJHEHUN YYEOHBIX M HCCIICIOBATENILCKUX 3a/1a4, BEIOUpaTh Hanbosee 3(PEeKTUBHBIN

crmocod ux peuecHus € y‘{éTOM MMOJIYYCHH S HOBBIX 3HAaHUU O BEIIECTBAX U XUMHUYECKUX peaKkuusXx;

OCYHIECTBJIATE CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH HA OCHOBE CaMOaHalin3a U CaMOOLCHKMU.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHndeckasi XuMus OTpaxaroT:



c(hOPMUPOBAHHOCTh TMPEACTABICHUN O XWMHUUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa, pOJIM XUMHH B TIO3HAHUU SBIICHUN IPUPOJIbI, B POPMUPOBAHUN MBIIIICHUS M KYJIbTYpPbI JINYHOCTH,
e€ (QyHKIMOHAILHOW TPAMOTHOCTH, HEOOXOAMMOMN JUIsI PEIICHUS MPAKTUYICCKUX 3324 U IKOJOTHICCKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpere;

BJIAJICHUE CHCTEMOW XHMHMYECKUX 3HAHHW, KOTOpas BKJIIOYAET: OCHOBONOJIAralolUe IOHATHSA
(XMMUYECKUU  DIIEMEHT, aTOM, OJJIGKTpOHHAas  O00OJ0YKa aromMa, MOJEKyJia, BaJICHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas ¢opMyna (pa3BEpHyTass U COKpalll€HHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA O0BEM, YIIIEPOIHBINA CKeneT, (DyHKIMOHANbHAS TPYIINa, paauKal,
W30MEpHUsl, U30MEPBI, TOMOJOTUYECKUM PsJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA M a30TCOJEp KallHe
COCIMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJEKYJISIPHBIE COEIMHEHHUS); TEOPUH U
3aKOHBI (TEOpHs CTpOEHUs opranndeckux Bemects A. M. ByTiepoBa, 3akoH cOXpaHEHUS! MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XHUMHUHU; MHPOBO33PEHUECKUE 3HAHUS, JIekKallhMe B OCHOBE
MOHUMAaHMSI TPUYMHHOCTH M CHCTEMHOCTH XWUMHUYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEIEHUS O
CBOMCTBAxX, COCTaBe, MOTYYCHUH M OE30MMaCHOM HCIOJIB30BAHUU BAKHEHIIMX OPraHMYECKHX BEIIECTB B
OBITY U IPAKTHUECKOH JEeATEIbHOCTH YEeTIOBEKA;

Cq)OpMI/IPOBaHHOCTI) YMCHI/Ifl BBISIBJIATH xapaKTepHHe HpI/ISHaKI/I HOHHTI/Iﬁ, yCTaHaBJ'II/IBaTI) HUX B3aUMOCBA3b,
WCIIONIb30BaTh COOTBETCTBYIOLINE TIOHATUS TMPU OMHCAHMM COCTaBa, CTPOCHHS U MPEBpaIICHHIA
OPraHUYEeCKUX COCTMHEHU;

c(OpMHUPOBAHHOCTh YMEHUI HCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JJISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTON, COKpALIEHHON) (HOpMyYJT OpraHNYEeCKHX BEIIECTB U YPAaBHEHUIH XUMHUYECKUX
peakuuii, U3roTaBIMBaTh MOJEIIN MOJIEKYJI OPraHUYECKHX BELIECTB JUIsl WJUTFOCTPALMU UX XUMHUYECKOT0 U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTb YMEHUH YCTaHABIMBATh NPUHAAJIEC)KHOCTb N3yUYEHHBIX OPIraHUYECKHUX BELIECTB M0 UX
COCTaBy M CTPOCHHIO K OIPEACIIEHHOMY KJaccy/Tpylme CoeIuHeHUH (yTiIeBOAOPOAbI, KUCIOPOA U
a30TCOJEpKaIllUe COEIMHEHMs, BBICOKOMOJICKYJISIDHBIE COEAMHEHUs), JaBaTb UM Ha3BaHUA IO
cucremarnueckoil HomeHknarype (IUPAC), a Taxxe NpuUBOIUTH TPUBUAJIbHBIE HA3BAHUS OTHEJIBHBIX
OpPraHMYeCKHUX BELIECTB (ITUJIEH, MPONWIEH, aleTWICeH, JTWICHIVIMKONb, TIJHUIEepuH, (eHou,
dbopmanpaerus, ameTanbIeru]l, MypaBbUHas KHCJIOTa, YKCyCHas KHCIIOTA, OJICMHOBAas KHUCIIOTA,
CTeapHHOBAas KUCIIOTA, INI0K03a, GPyKTO3a, Kpaxmall, [eJUII0103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENESATh BUIbl XUMHUYECKOW CBSI3U B OPraHUYECKUX COETUHEHHSIX
(onuHapHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHATH MOJIOKEHHUSI TEOPUH CTPOCHHUS OpPraHMYEcKUX BemecTB A. M.
ByTneposa 11t 00bsICHEHNS 3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS
MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTAB, CTpOEHUE, (DU3NIECKUEe W XUMHUYECKHE CBONCTBA
THUITNYHBIX HpGHCTaBHTeﬂeﬁ PA3JINYIHBIX KJIIACCOB OPraHNYCCKUX BCIICCTB (MCTaH, 9TaH, 3THUJICH, IIPOIINJICH,
anetuieH, Oyraauen-1,3, metmnOyranuen-1,3, OEH307, METaHOJ, 3TaHOJ, STWICHIJIMKOJb, TJIMIICPUH,
(beHo, aneTanpAeru, MypaBbuHas U YKCYCHast KUCIIOTHI, TITFOK03a, KpaxMall, [eJUTI0NI03a, aMUHOYKCYCHAst
KHCJIOTa), WJUTFOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXAYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIUN C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIICBOJOPOJHOTO ChIPhs (HE(Th, MPUPOIHBIH
ras, yrojihb), CliocoObl UX MepepadoTKH M MPAKTHIECKOE MPUMEHEHHE MPOAYKTOB MEPEepadOTKH;



c(OPMHUPOBAHHOCTh YMCHHI TPOBOJUTH BBIYUCIICHUS 10 XUMHUYECKHM YypaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBa MCXOJIHOTO BEIECTBA WU MPOIYKTa PEAKIUHU MO M3BECTHBIM Macce, 00bEMY, KOITHUECTBY
OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH);

c(OpPMUPOBAHHOCTh YMECHHI BJIAJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHMS,
HCIOJIb3YEMBbIX B XUMHUHU IPU U3YUYEHUH BEIIECTB U XUMHUYECKHX sBIICHUHN (HaOII0AeHHe, U3MepeHue,
SKCHEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJIsl IPUHATHS PEILICHUMA
B KOHKPETHBIX )KU3HEHHBIX CUTyallUsIX, CBA3aHHBIX C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COOJII0IaTh MpaBUia MOJIb30BAHUS XMMHUECKON MOCY10i U 1a00paTOpHBIM
o0opysoBaHHEM, a TaKKe MpaBHUia OOpAIICHHS C BEUIECTBAMH B COOTBETCTBUHM C HHCTPYKIHSIMH IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIIIOJHATh XUMHUYECKUH SKCIEPUMEHT (TpeBpalleHUs
OpraHWYECKUX BEILIECTB NP HArpEBaHUU, MOJyYCHUE 3TUIIEHA U U3YyUYEHHUE €r0 CBOMCTB, KAYECTBEHHbIC
peaKIyu OpraHMYeCKUX BEUIECTB, JACHATypalus OENKOB NMPH HArpeBaHUM, IIBETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBUM C IMPaBUJIAMHM TEXHUKH O€30MaCHOCTH IpU OOpallleHUH C BELIeCTBaMHU U J1aOOpaTOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (OpME 3allUCU YpaBHEHHM
COOTBETCTBYIOIIUX PeaKkUuil 1 (HOpPMyITUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKHU aHATU3UPOBATh XUMHUYECKYIO0 MH(OpMaILHIo, TOJydyaeMylo U3
Pa3HBIX HCTOYHHUKOB (CpeacTBa MaccoBoi nH(popMarum, IHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHIia S3KOJIOTHYECKH 11eTIeCO00Pa3HOTo MOBeIeHHs B ObITY U
TPYZOBOM JEATEIBHOCTH B LEISAX COXPAHEHMS CBOETO 3J0POBbS M OKPYKAKOLIEH NPUPOIHOM CpEelbl,
OCO3HAaBaTh OIACHOCTb BO3JEUCTBHUSA HA JXKUBBIC OPraHU3MBl OIPEACIIEHHBIX OPraHUYECKUX BEIIECTB,
noHumast cMbicit nokasarens [1JIK, nosicHsITh Ha mpuMepax crocoObl yMEHbIIEHUS U IPEAOTBPAILEHUS UX
BpPEHOTO BO3JEHUCTBHS HA OPTAaHU3M YEJIOBEKA;

JJIA O6y‘IaIOH_[I/IXC$I C OI'paHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbs: YMCHHC IIPUMCHATH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHYCCKUX ﬂBHCHHﬁ;

JUI CJETBIX M CIa0OBHIAMIMX OOYYaroIUMXCSA: YMEHHE HCIIOJIb30BaTh PEIbe(h)HO-TOUCUHYIO CHUCTEMY
ob6o3nauenuii JI. bpaiins ms 3anucu XuMudeckux Gopmyr.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O0IIas 1 HeoOpraHu4eckas XUMUsD) OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUA: O XUMHUYECKOH COCTABIISIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI
MUpA, POJIM XUMUU B TIO3HAHUU SIBICHUH NPUPOJIBI, B HOPMUPOBAHMH MBIIUICHUS U KYJIbTYPBI JUYHOCTH,
e¢ (QyHKUMOHAJILHOW T'PaMOTHOCTH, HEOOXOAMMOM JUIsl PEIICHUS] MPAKTUYECKUX 3a/1a4 U SKOJOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOM cpee;

BJIAJICHUE CHUCTEMOW XHMMUYECKUX 3HAaHUM, KOTOpash BKJIIOYAET: OCHOBONOJIAraloOlUe TIOHATUS
(XMMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3IEKTPOHHbIE OpPOUTAIN AaTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BAJICHTHOCTH, 3JEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKHCICHUS, XUMHUYECKas CBS3b
(KoBasieHTHAsl, MOHHAsA, METaJNIM4YecKasi, BOJOPOAHAsA), KPUCTAJUIMUECKas pemI€TKa, TUIIbI XUMUYECKUX



peaKkiuii, pacTBOp, 3JICKTPOIUTHI, HEIICKTPOIUTHI, DJICKTPOIUTHYECKAs IAUCCOLMAIMS, OKUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUUECKON peaKIMK, XUMUYECKOEe PAaBHOBECHE); TEOPHH U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON aUccoUMaluu, nepuoandeckuii 3akon 1. . MennaeneeBa, 3aKOH COXpaHEHHUST MacChl
BEIIECTB, 3aKOH COXPAaHEHUS M MPEBPALICHHS YHEPTUHU MPU XUMHUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU, MUPOBO33PCHYCCKUEC 3HAHU, JIC)KAIIUC B OCHOBC ITIOHUMAHUA ITPUINMHHOCTH
Y CUCTEMHOCTH XUMUYECKUX SIBJICHHM, (PaKTOJIOTUYECKUE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIOJIb30BAHUM BAKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MNPAKTUYECKOU
ACATCIIbHOCTH YCJIOBCKA,

c(OpMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTepHbIE IPU3HAKH MOHATUH, yCTaHABINBATh UX B3aUMOCBS3b,
WCIIO0JIh30BaTh COOTBETCTBYIOIIME TTOHATHUS TP OMMCAHUHM HEOPTAHMUECKUX BEIIECTB M MX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHUI HCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JJIsI COCTaBICHUs (POPMYJTT BEIIECTB
W ypaBHEHUH XWMHUYECKHX peakuui, cucreMarnyeckyro HoMmeHkimarypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMs OTIENIbHBIX HEOPTraHWYECKHX BeIeCTB (YrapHbIl Ta3, YIVIEKHCIBIM ras3, aMMHaK, rani¢Has
W3BECTb, HETaléHasi U3BECTh, MUTHhEBAsI COJA, MUPUT U APYyTHE);

Cq)OpMI/IPOBaHHOCTI) YMCHI/Ifl OHpC[[GJ'I?ITB BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHUYCCKUX DJICMCHTOB B
COCIMHEHUSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJICHTHAs, MOHHAs, MeTaJlMdecKas,
BOZIOPOJHASI) B COEIUHEHUSX, THUIl KPUCTAJUIMUECKON pEMmETKHM KOHKPETHOI'O BeEIlecTBa (aToMHas,
MOJIEKYJISIpHAs, HWOHHAs, MeTaJUIMuecKas), XapakTep Cpedbl B BOJHBIX PACTBOpax HEOPTaHUYECKUX
COCIMHEHN];

c(OpPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAJIEKHOCTh HEOPTaHMUECKUX BEILECTB MO X COCTABY
K OIpenenéHHOMY KJaccy/Tpylie COeIUHEHHUH (MpOoCThie BEIIeCTBA — METaIbl 1 HEMETAJUIbl, OKCHIBI,
OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaThb CMbICT mepuoauueckoro 3akoHa J[. WM. MenneneeBa u
JI€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO U IPOTHOCTHUYECKYO (PyHKIIUHY;

c(hOpMUPOBAHHOCTb YMEHHI XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMHYECKUX JIEMEHTOB 1—
4 nepuonos [leproauueckoii crucreMbl xumMuueckux >nemeHToB JI. . MenaeneeBa, UConb3ys MOHITUS
«s-, p-, d-3MEKTPOHHBIE OPOUTAINY, «IHEPTETUIECCKIE YPOBHI, OOBICHATH 3aKOHOMEPHOCTH M3MECHEHHUS
CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCAUMHEHMI MO mnepuojaMm u rpynmnam [lepruoandeckoi cucTemsl
xumuueckux asemenToB J[. . Menneneena;

cOPMHPOBAHHOCT, ~YMEHHH  XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEIIECTB Pa3IMYHBIX KIACCOB, IOATBEPXKAATH CYIIECTBOBAHME T'€HETHYECKOH CBS3H
MEKly HEOPraHM4ECKUMH BEIECTBAMH C ITIOMOILBIO YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHS KIaCCU(UIIMPOBATH XUMUUECKUE PEAKIMU TI0 pa3IMYHbIM NIPU3HAKaM (YHCITy
U COCTaBy pearupylolux BEIIECTB, TEIIOBOMY 3P (EKTy peakiiy, W3MEHEHHIO CTEIEHEH OKHCIICHUS
3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YUACTHIO KaTaJu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHM COCTABISATh YPABHEHUSI PEAKIIMI PA3IMYHBIX TUIIOB, MTOJIHBIE U COKpAILIEHHBIE
YpaBHEHHUS peaKUil HOHHOTO 0OMEHA, YUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UIYT O KOHLIA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIINH, MOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHUX BEIECTB, PACIIO3HABATH ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLIUE B BOJHBIX paCTBOpax
HEOPTraHUYECKHUX BEIECTB;



c(hOPMUPOBAHHOCTh yMEHUW PACKPBIBATh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OallaHCa 3TUX PEaKIInid;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pPEaKIUH OT pPa3IUIHBIX
(hakToOpoB; XapakTep CMEIIECHUS XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS
(mpunnun Jle Hlatense);

C(OPMHPOBAHHOCTE YMEHUH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeKallMe B OCHOBE
MIPOMBIIIJICHHOTO MOJyYeHHsI CEpHON KHCIIOThI, aMMHUAKa, a TaKkKe COPMHUPOBAHHOCTH MPEICTABICHUH 00
O0IIMX HAayYHBIX MPUHLUIAX M SKOJIOTHYECKUX MpobiieMax XMMUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHMM NPOBOAUTH BBIYUCIEHHS C HUCIOJIb30BAaHUEM IMOHSTHS «MaccoBas JO0JIs
BEILIECTBA B pAaCTBOPE», OObEMHBIX OTHOILEHHUM Ta30B NMPH XUMUYECKUX PEAKLUAX, MACCHI BEIIECTBA WU
00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 yYaCTBYIOUIMX B
peakIMM BELIECTB, TEIJIOBOrO 3(pQeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl BEIIECTB,
IIPEBpAILEHUS U COXPAHEHUsI SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOATh MPaBUiIa MOJIb30BAHUS XUMHUYECKOHM MOCy10i U 1abopaTOpHBIM
o0opy/Z0BaHHEM, a TaKKe MpaBuiia OOpaIleHHs C BELIECTBAMH B COOTBETCTBUHM C HMHCTPYKIMSIMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB;

C(OPMHUPOBAHHOCTh YMEHHI TUIAHUPOBATh W BBIMOJIHITh XMMHUYECKHU JKCIIEPUMEHT (pa3jioKeHUe
MEPOKCH/Ia BOAOPOAA B MPUCYTCTBUHU KaTaJIH3aTOPa, ONPEACIICHUE CPEIbI PACTBOPOB BEIIECTB C TIOMOIIHIO
YHHBEPCAILHOTO HHIUKATOPA, BIMSHUAC Pa3IHYHBIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOH pEaKIlHH,
peaxI HOHHOTO 0OMeHa, Ka4eCTBEHHBIE PEaKINy Ha Cynb(dar-, KapOOHAT- ¥ XJIOPUI-aHHOHBI, HAa KATHOH
aMMOHWUSI, pEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM «MeTaiuib» U «HeMeTalib») B COOTBETCTBUU
C TIpaBWJIaMU TEXHHUKHU OC30MMACHOCTH TIPH OOPAIICHHUH C BEIICCTBAMH H JIAOOPATOPHBIM 000PYIOBAaHHEM,
MPEJCTABISATh PE3YJIbTAThl XUMUUECKOTO IKCIICPUMEHTA B (hOpME 3alMCH YPABHEHHI COOTBETCTBYIOLIMX
peaximii 1 GOpMyITHPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3yJITAaTOB;

c(OpMUPOBAHHOCTh YMEHUM KPUTHUECKHU aHAIU3UPOBATh XMMHUYECKYIO0 MH(OpMalHIo, IOJyYyaeMylo U3
Pa3HbIX UCTOYHHUKOB (CpeACTBa MacCOBOM KOMMYyHUKaluu, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPABHJIa YKOJOTHYECKH IeJIeCO00pa3HOTO MTOBEJCHUS B OBITY U
TPYIOBOM JEATEIBHOCTU B LEISAX COXPAHEHMS CBOETO 3J0POBbS M OKPY KAKOLICH NPUPOIHON CpEelbl,
0CO3HaBaTh OMACHOCTh BO3JCHCTBUS HA XHMBBIC OPTraHU3MbBI ONPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarens [I/IK, mosicHATh Ha mpuMepax CIocOObl YMEHBIICHHS W MPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKa;

JJIA 06yqa}01111/1xcs1 C OIrpaHNMYCHHBIMHU BO3MOXHOCTAMHU 30POBbi: YMCHHC IIPUMCHATH 3HAHUIA 00
OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHU BCIICCTB U XUMHWYCCKUX HBJICHPIfI;

IV CJENBIX M cIa0OBUIALIMX OOYYaroIMXCsA: YMEHHE HCIIOJIb30BaTh PENbe(h)HO-TOUCUHYIO CHUCTEMY
o0o3Hauenuii JI. bpaiins s 3anucu XuMudeckux Gopmyir.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

| | KoJymuecTBo 4yacos




HaunmeHnoBanue
pa3aesioB U TeM
NPorpamMmslI

Ne i/mm

Bcero

KonTtposabHble
padoThI

IIpakTHYeckue
padoThI

DyiekTpOHHbIE (UMPpPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

Pasnen 1. TeopeTnueckue 0CHO

Bbl OPraHU4eCKOi XUMHH

[Ipenmer
OpraHU4eCcKOu
xumun. Teopus
CTPOCHHUS
OpPraHUYECKHUX
coenuHeHun A.
M. bytneposa

1.1

bubnuoreka
LOK https://myschool.edu.ru/

Hroro o pasaeny

3

Pasznea 2. YraeBoaopon

bl

[Ipenenbuble
yTJI€BOAOPOABI
— QJIKaHbI

2.1

bubnuoreka
LOK https://myschool.edu.ru/

Henpenensueie
YIJIEBOAOPOIBI:
aJIKCHBI,
AITKaJINCHBI,
AJIKWHEI

2.2

bubnuoreka
LOK https://myschool.edu.ru/

ApomaTtnueckue
YTIEBOIOPOABI

23

bubnuoteka
ITOK https://myschool.edu.ru/

[Tpuponusie
NCTOYHHUKHN
YIJIEBOJOPOIOB
)41 ux
nepepadboTka

24

bubnunoreka
IIOK https://myschool.edu.ru/

Hroro o pasaeny

13

Pasnen 3. Kucsopoacon

cepiKamue OprauHndeCKue COCAMHCHU S

bubnuoreka
> Crmpmt berorn | 3 I{OK https://myschool.edu.ru/
AJbaeruanl.
Kap6oHoBsie
3.2 KHMCJIOTBI 7 1 bubnuoreka
CroXHbIE ILIOK https://myschool.edu.ru/
3¢bupbl
Bubnnoreka
> Srenon ’ : IIOK https://myschool.edu.ru/
Hroro no pazneny 13

Pasnen 4. AzoTconepxamme opraHudecKie coeTMHeHust



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AMUHBL.

4.1 AMMHOKHUCIIOTBI 3 bubmmorexa
Benku IHOK https://myschool.edu.ru/
| Wroro no pasaeny | 3 |

| Paspnen S. BeIcOKOMOJIEKYISIPHbIE COCTHHEHUS

ILnacTmacchl.
51 Kayuykin ) bubnunoreka
BolokHa IIOK https://myschool.edu.ru/
| Wroro no paszneny | 2 |
OBLIEE
KOJIMYECTBO
YACOB IIO 34 2 2
I[TPOTPAMME
11 KJIACC
Hanmenopanne | KOIMHeCTro dacon daexkTpoHHbIe (UM (pPOBbHIE)
Ne n/m| pa3nesio u Tem Beero Kontpoasnsbie| [IpakTuueckue 00pazoBaTeLHbIE PecypPeh
NporpaMmMel padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue
aTOMOB.
[Tepuoanueckuit
1.1 ?1'_13: Olfoﬂnqecmsl 3 brGimotexa
' PHOA IIOK https://myschool.edu.ru/
cucremMa
XUMUYECKHUX
anemeHToB /l. .
Menneneena
Crpoenune
12 BEIIECTBA. 4 Bubnuoreka
' MHuoroo6pazue IIOK https://myschool.edu.ru/
BEIIICCTB
13 XHUMHUYECKHE 6 1 1 bubnunoreka
' peakimn IOK https://myschool.edu.ru/
Nroro no pazaen 13 bubmotexa
pasiely ITOK https://myschool.edu.ru/
Pa3nes 2. Heopranmueckasi XuMust
bubnuoteka
2.1 Meraet 6 I LIOK https://myschool.edu.ru/
2.2 HemeTamnst 9 1 1 bubmmorexa

IOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CBs13b
53 HEOPraHW4eCcKux| bubnmnoreka
' Y OpraHUYEeCcKuX HOK https://myschool.edu.ru/
BCILECTB
bubnmoreka
Hroro no paszneny 17

IOK https://myschool.edu.ru/

Pa3zgen 3. XuMus M :KU3Hb

3.1

XUMHUSA U KU3HD 4

bubnorexa
ITOK https://myschool.edu.ru/

Hroro o pasaeny 4

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOT'PAMME

34

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne m/m

Tema ypoka

KoaunuecTtBO
JacoB

Bcero

JlaTa

JJIeKTPOHHBbIE LU (POBHIE
o0pa3oBaTe/bHbIE pecypchl

[IpenmeT opranuyeckon
XHUMUH, €
BO3HHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

bubmuoreka [{OK https://myschool.edu.ru/

Teopus crpoeHust
OpraHUYECKUX
coenuHeHu A. M.
bytneposa, e€
OCHOBHBI€ MOJIOKECHHUSI

but6mmoreka [{OK https://myschool.edu.ru/

[Ipencrasnenue o
KJIacCU(PUKAITNH
OpraHUYECKUX BELIECTB.
Homenxknartypa
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BaHUS
OpraHUYECKUX BEUIECTB

but6mmoreka [{OK https://myschool.edu.ru/

AJIKaHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHUECKHUH PsijT

bubnuoteka [{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MerTaH 1 3TaH —
MPOCTEUIINE
MIPEACTABUTENH AJIKAHOB

but6mmoreka I{OK https://myschool.edu.ru/

AJTIKEHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

but6mmoreka I{OK https://myschool.edu.ru/

OTUIEH U IPONWIEH —
IIpOCTENIINE
IIPEICTaBUTENN AJIKEHOB

bubnmoreka [{OK https://myschool.edu.ru/

[IpakTrueckas padora
Ne 1. «Ilonyuyenue
STHJIEHA U U3yUYEHUE €T0
CBOWCTBY

bubmuoreka [{OK https://myschool.edu.ru/

Ankaguensl. bytannen-
1,3 u meTunOyTaareH-
1,3. [Tonyuyenue
CHHTETHYECCKOTO
KaydyKa U Pe3UHBI

but6mmoreka [{OK https://myschool.edu.ru/

10

AJNKUHBI: COCTaB U
O0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PSI.
ArneTniieH —
MPOCTEUILIHI
MPEACTABUTEND AJIKHHOB

bubmuoreka I{OK https://myschool.edu.ru/

11

Brruncnenuns o
YPaBHEHUIO
XUMHYECKON PEaKIuu

bubmuoreka [{OK https://myschool.edu.ru/

12

Apenbl: 6eH301 U
TOJyOJI. TOKCHYHOCTh
apeHoB

bubmuoreka I{OK https://myschool.edu.ru/

13

I'enetnmueckas cBA3b
YIJIEBOJIOPOIOB,
MIPUHAISKALTUX K
pa3JII/I‘-IHI>IM KJ1accaM

bubmuoreka [{OK https://myschool.edu.ru/

14

[IpupoaHbie ICTOYHUKHI
YIJIEBOAOPOJIOB:
MPUPOAHBIN ra3 u

MOy THBIC HE(TAHBIC
rasbl, HeTh U
IIPOYKTHI €€
nepepaboTKu

bubmuoreka I{OK https://myschool.edu.ru/

15

[IpupoHBIE HCTOYHUKHU
YTJIIEBOIOPOOB:
IIPUPOJHBIN ra3 u

MOy THbIE HEe(PTSIHbIE
rasbl, He)Th U
MPOAYKTHI €€
nepepaboTKu

bubmuoreka [{OK https://myschool.edu.ru/
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16

KonTponbnas pabora no
pazaeny
«YTIIEBOAOPOABD)

but6mmoreka I{OK https://myschool.edu.ru/

17

[IpenenbHbie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHOJI.
Bonopoanas cBs3b

bubmuoreka I{OK https://myschool.edu.ru/

18

MuoroatomMHBIE
CIIUPTHI: STUIIEHIIUKOIIb
U TJIMLEPUH

bu6mmoteka I1OK https://myschool.edu.ru/

19

DeHOJI: CTpOECHUE
MOJICKYJIBI, (PU3UUECKUE
U XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

bubmuoreka [{OK https://myschool.edu.ru/

20

AJpneruanr:
dbopManbaerua u
areTanbaerun. AleToH

bubmuoreka I{OK https://myschool.edu.ru/

21

OnHOOCHOBHBIE
npeeNIbHbIC
KapOOHOBBIE KHCJIOTHI:
MypaBbUHAS U YKCYCHAsI

but6mmoreka I{OK https://myschool.edu.ru/

22

[IpakTnyeckas pabora
Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM
KHCIIOTBD)

but6mmoreka I{OK https://myschool.edu.ru/

23

CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI,
KakK MmpeacTaBuTCIIn
BBICIIIUX KapOOHOBBIX
KHCJIOT

bu6mmoteka I1OK https://myschool.edu.ru/

24

Mpbuia Kak conu
BBICIITUX KapOOHOBBIX
KHCJIOT, X MOIOIIEe
NIENCTBUE

bu6mmoteka I1OK https://myschool.edu.ru/

25

Crnoxuble 3¢upbl Kak
HPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT.
IM'uaponus clnoxHBIX

3¢upoB

bubmuoreka I{OK https://myschool.edu.ru/

26

XKupsl: rugponus,
MIPUMEHEHHUE,
Ouosiornueckas poJsb
KHUPOB

bubmuoreka I{OK https://myschool.edu.ru/

27

VrneBoasl: cocTas,
KJ1accupuKanus.
Baxneiiniue
MIPEACTABUTEIH:

bubmuoreka I{OK https://myschool.edu.ru/
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TIII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa
KaK IPUPOJHBIE
IIOJIUMEPHI

bubmuoreka [{OK https://myschool.edu.ru/

29

KonTponbhas pabota no
pazneny
«Kucnopoacoaepxaiue
OpraHUYECKUE
COCTUHEHUS

bubmuoreka [{OK https://myschool.edu.ru/

30

AMMHEBI: METUJIAMUH U
AHUJINH

bubnuoteka [{OK https://myschool.edu.ru/

31

AMMHOKHCIOTEI KaK
am(oTepHbIe
OpraHNu4YeCcKHe
COEIUHEHHUS, NX
OMOJ0rHYEeCKOe
3HaueHue. [lentuabl

bubnuoteka [{OK https://myschool.edu.ru/

32

benku kak npupoHble
BBICOKOMOJIEKYJISIPHbIE
COEMHEHUS

bu6mmoteka IIOK https://myschool.edu.ru/

33

OCHOBHBIE TTOHSITHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COeIMHEHUN

but6mmoreka I{OK https://myschool.edu.ru/

34

OCHOBHEIE METOJIEI
CHHTE3a
BBICOKOMOJIEKYJISPHBIX
COE€IMHEHUN.
[InacTmaccel, Kaydyku,
BOJIOKHA

bubmuoreka I{OK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KJIACC

Ne mi/m

Tema ypoka

KoanuecTtBO
JacoB

Bcero

Hara DJIeKTPOHHBIe N (poBbIE
U3y4YeHHs | 00pa3oBaTebHbIE pecypchl

XUMHUYECKUN DIIEMEHT.
AToM. DieKTpOoHHAs
KOH(UTYpaIysi aTOMOB

bubnuoTeka
IHOK https://myschool.edu.ru/

[Tepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema
XUMHYECKUX JIEMEHTOB

bubnuoreka
LOK https://myschool.edu.ru/
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. Y. Menneneea, ux
CBSI3b C COBPEMEHHOMU
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTHU
N3MCHCHHS CBOMCTB
XHUMHYECKHX 3JICMECHTOB U
HUX COCIMHCHUM 110
rpyIIaM U NepruoiaM.
3HauecHUE
MEPUOIUYECKOTO 3aKOHA U
CHCTEMBI XUMHYICCKHX
anementToB .1.
MeneneeBa B pa3BUTHH
HayKH

bubnuoTeka
IHOK https://myschool.edu.ru/

CrpoeHue BemiecTna.
XUMHUECKas CB3b, €
BU/IbI; MEXAHU3MBI
00pa3oBaHMs KOBAaJEHTHOU
cBA3u. BogoponHas CBsI3b

bubnuoteka
IHOK https://myschool.edu.ru/

BanenTtHocTb.
DJIEKTPOOTPHULIATETHHOCTD.
CremneHb OKUCIICHHUS.
BeniectBa MosiekyasipHOTO
Y HEMOJIEKYJISIPHOTO
CTPOEHUS

bubnuoreka
LOK https://myschool.edu.ru/

ITonsiTHE O IUCTIEPCHBIX
cucremax. MIcTuHHBIC B
KOJUIOUTHBIE PACTBOPBI.
MaccoBas gois BeliecTsa
B pacTBOpe

bubnuoteka
IHOK https://myschool.edu.ru/

Knaccudukanus n
HOMEHKJIaTypa HUM.
I'enetnmueckas cBA3b
HEOPraHUHEOPTraHUYECKUX
COEIMHEYECKHX BEIIECTB,
pa3JIMYHBIX KJIACCOB

bubnuoTeka
IHOK https://myschool.edu.ru/

Knaccudukanus
XUMHUYECKHUX PEAKIUH B
HEOPraHUYeCKOou u
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHHUs MACChl
BCIIIECTB; 3aKOH
COXpaHEHUs U
MPEBPALLECHUS SHEPTUU
MPU XUMHYECKUX
peaKIUsIX

bubnunoreka
IIOK https://myschool.edu.ru/

CKOpoCTb peakuu.
OOpatuMble peakiuy.
XMMHYECKOEe PABHOBECHE

bubnuoTeka
IHOK https://myschool.edu.ru/
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10

[TpakTudeckas pabora Ne
1. «BnusiHne pa3auyHbIX
(haKkTOpOB HA CKOPOCTH
XUMHUYECKON PEAKITUN»

bubnuoteka
IHOK https://myschool.edu.ru/

11

DNeKTpoNUTHYECKas
muccoranus. [lonstue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peakuuun
HMOHHOT0 OOMEHa.
['maponu3 opraHMYecKux u
HEOPTraHNYECKUX BEIIECTB

bubnunoreka
LOK https://myschool.edu.ru/

12

OKHCIIUTEIIBHO-
BOCCTAaHOBHUTEJILHBIE
peakuuu. [loustue 06
3JIEKTPOJIN3€E PACILJIaBOB U
pPacTBOPOB cOJIei

Bbubnunoreka
LOK https://myschool.edu.ru/

13

Kontponbnas paboTta mo
pazneny «TeopeTudeckue
OCHOBBI XUMHI»

bubnuoteka
IHOK https://myschool.edu.ru/

14

MeTtamisl, UX HON0KECHUE
B [lepnoanueckoi
CHUCTEME XMMUYECKUX
anemeHToB /l. .
MeHnpeneeBa u
0COOEHHOCTH CTPOCHUS
aTomoB. OO01ue
(bu3uIecKre CBONCTBRA
METaJIJIOB

bubnuoteka
IHOK https://myschool.edu.ru/

15

CrutaBbl METaJUIOB.
DAEKTPOXUMHUYECKUN Psift
HanpsHKeHUH METaJIOB

bubnuoteka
IHOK https://myschool.edu.ru/

16

XYWMHUYECKHUE CBOMCTBA
BaXKHEHIIINX METAJIOB
(HaTpwuii, KN, KaJIBIIHH,
MarHui, aJJFlOMUHAN) U UX
COCJIMHEHU I

bubnuoTeka
IHOK https://myschool.edu.ru/

17

XMMHYECKHE CBOMCTBA
Xpoma, MEIU U UX
COeIMHEHUN

bubnuoTeka
IHOK https://myschool.edu.ru/

18

XHUMHYECKHE CBOMCTBA
IIMHKA, jKeJie3a U UX
COCTUHEHUN

bubnuoteka
IHOK https://myschool.edu.ru/

19

[TpakTuyeckas pabora Ne
2. "Pemenne
HKCHEPUMEHTATBHBIX
3aja4 1o TeMe
«Metasabny"

bubnuoteka
IHOK https://myschool.edu.ru/
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Hemeramnsl, ux
MIOJIOKEHHE B
Ilepnonnueckoi cucreme

20 XUMHYECKUX AJIEMEHTOB bubmotexa
OK https://myschool.edu.ru/
J. . MenneneeBa u o b ¥
0COOEHHOCTH CTPOCHUS
aTOMOB
du3znyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS
21 HEMETaIJIOB (Ha MpUMepe bubmorexa
LOK https://myschool.edu.ru/
KHCJIOPOJIa, CEPHI,
docdopa u yraeposa)
XUMUYECKHE CBOMCTBA
22 rajJjior€HOB, CEpPhl U UX bubmorexa
. LOK https://myschool.edu.ru/
COCMHCHMIN
XHUMHUYECKHE CBOMCTBA
23 azorta, ¢pocodpa u ux bubmorexa
’ 9 IIOK https://myschool.edu.ru/
COCIMHEHMI
XHWUMUYECKUE CBOMCTBA
24 Tiepoaa, KpeMHUSI U UX bubnmorexa
YIICpOaa, Kp IOK https://myschool.edu.ru/
COCAMHCHHI
[IpuMeHeHne Ba)KHENIINX
25 HEMETAJJIOB U UX bubmorexa
. LOK https://myschool.edu.ru/
COCMHCHHI
O0600111eH1E U
CUCTEMaTH3alUs 3HAHUI
o TeMe «HemeTamiby.
2 Brruucienus no bubnumoreka
YPaBHEHHUSAM XMMHYECKHUX HOK https://myschool.edu.ru/
peakuuii u
TEPMOXUMHUYECKHE
pacuEThI
[TpakTuueckas padorta Ne
3. «Pemenue
27 AKCIIEPUMEHTATBHBIX bubmorexa
LOK https://myschool.edu.ru/
3a7a4 1Mo TeMe
"HemeTammbr"»
Kontponbnas paboTta mo
28 TeMaM «MeTaJbl»y U bubnmorexa
IHOK https://myschool.edu.ru/
«Hemertamnsn»y
Heoprannueckue u
29 OpTraHUYECKUE KUCIIOTHI. bubnmoreka
Heopranuueckue u HOK https://myschool.edu.ru/
OpraHWYECKUE OCHOBAHUS
AmpoTtepHbie
30 HEOpPraHUYECKUe U bubnunoreka
OpraHUYecKue HOK https://myschool.edu.ru/

COCAMHCHHMUA.
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T'eneTnueckas cBsI3b
HEOPraHWYECKUX 1
OpraHMYECKHUX BEIIECTB

Ponp xumMuu B
oOecrieueHUn
9KOJIOTHUYECKOM, bubnnoreka

SHEPreTUYECKOHN U HOK https://myschool.edu.ru/
MHIIEBOI OE30ITaCHOCTH,
Pa3BUTHHU MEIUITUHBI

31

[IpencraBienus 06 oOmuUx
HayYHBIX TPUHIIUIIAX

32 MIPOMBILIEHHOTO 1
MOJTYyYECHUS BAXKHEHIITUX
BEIIECTB

bubnuoreka
LOK https://myschool.edu.ru/

UenoBek B MUpE BEIIECTB BubGnunoreka

33 U MaTepHajoB IHOK https://myschool.edu.ru/

XuUMUA U 310pOBbE BubGnunoreka
yeJoBeKa LOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

34

34

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Xumus, 10 xknacc/ I'abpuensia O.C., O011ecTBO ¢ OrpaHHUEHHOM OTBETCTBEHHOCTHIO «JJIPODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocsemienne
* Xumus, 11 xnacc/ I'abpuensia O.C., O01ecTBO ¢ OrpaHHUEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxmmmonepHoe obmectBo «M3natenscTBO «IIpocsemnieHuey

BBenure BapuaHT

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

Beenute 1. O.C.I'abpuensH, I'.I'.JIsicoBa «Xumus Meronuueckoe nocodbue — 6a3oBbIif ypoBeHb» - M.
Hpoda 2022 rop.

2. 0.C.I'abpuensH, U.I'.OctpoymoB, «O011as XuMusi B TECTax, 3aja4ax, ynpaxHeHusx. 11 kimace» — M.:
Hpoda, 2023 rox.

3. O.C.T'abpuensn, I[1.H.bepeskun, A.A.Ymakopa «Xumus 11 kinacc: KoHTposbHbIE ¥ TPOBEPOUHBIE
paboThl k yueOHHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, ['.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc: HacTonpHast KHUTA 711 yUUTETISD).
Yacte 1 — M.: [Ipoda, 2019 rox.

5. O0.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas KHUTa sl yIUTEIS.
Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuenss, [1.B.Pemeros, N.I".OcTtpoymoBa «3agadu o XUMUU U CIIOCOOBI X PEIICHUS - M.:
«poda», 2021rox.
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7. B.I'. lenncoBa «Xumus 11 xiacc noypounslie miansl no yueouuky O.C.I'abpuensna, I'.I".JIbicoBoii» -
Boarorpan» Yuurens 2018rogn.

8. M.A.Ps6oBa, Y .IO.Hesckas, P.B.JInako «Tecter mo xumuu 11 xiacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XuMudeckuii skcriepuMeHT B 1mkoine 11 kmacey; - M.: JIpoga. —
2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HUHTEPHET

Beenure Benuremannsichttp:// www.chemnet.ru ['azera «Xumus» u cait 11 yaurens «5 uay Ha
YPOK XVMHFD»

http://him.1september.ru Enunas komnekuus L{OP: [Ipenmetnas komnexuus «XuMHsD
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHBIE SKCIIEPUMEHTHI: XUMHUSL.
Komnekmust Poccuiickoro o01mieo0pa3oBaTeIbHOTO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas oaummnuana MKOISHUKOB IO XUMHH
http://chem.rusolymp.ru Opranndeckast XUMHus: dJICKTPOHHBIA YISOHUK JJIsI CPEIHEH IIIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIeHK: XUMUS

http://www.chemistry.ru JluctanuinoHHasi OJMMIHA1a IO XUMHH: TEJICKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHBIN TPOCKT
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