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27. ®eaepanbHasa paboyasi mporpaMMma no ydeOHomy npeamery '"'Xummus'" (0a30Bblit
YPOBEHbB).

27.1. @enepanbHas pabodas mporpamma 1o ydeOHomy mnpenmery "Xumus" (6a3oBblit
ypoOBeHb) (mpeameTHas o0sacth "EcTecTBeHHO-HAy4dHBIE TIPEAMETHI") (Z1ajjee COOTBETCTBEHHO -
nporpaMMa o XWMHUH, XUMUs) BKJIIOYACT TOSCHUTEIBHYIO 3alUCKy, COAEp)KaHue OOydeHHS,
TUTAHUPYEMBIEC PE3yJIbTaThl OCBOCHUS MIPOTPAMMBI TI0 XUMUH.

27.2. TlosicHuTenpHas 3alUCKa OTpakaeT oOIMe LedH M 3aJadyd W3yYeHUs XHMUH,
XapaKTePUCTUKY MCUXOJOTHUYECKUX MPEANOCHUIOK K €€ M3YyYeHHI0 OO0ydalolMMUCS, MECTO B
CTPYKType Yy4eOHOro IUlaHa, a TaKKe MOAXOAbI K OTOOpY COAEp)KaHHs, K OIpeleICHUI0
IUTAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYPE TEMaTUUECKOIO IUIAHUPOBAHHS.

27.3. Coneprxanue 00y4eHuUs paCKpbIBAET COJIEPKATEIbHbIC TUHUU, KOTOPbIE MPEAIaraloTcs
JUTs1 00513aTEIPHOTO U3YUCHHSI B KQXKIOM KJIacCe Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus.

27.4. Ilnanupyemble pe3yIbTaThl OCBOSHHS IPOrPaMMBI [10 XMMUH BKJIIOYAIOT JTMYHOCTHBIE,
METalpeIMETHBIE PEe3yJbTaThl 3a BECh MEpHOJ OOydYeHHsS Ha YpPOBHE CpeIHEero OOIIero
00pa3oBaHMsl, a TAKXKE MPEAMETHBIE TOCTHKEHUSI 00YYarOIErocs 3a KaKabli roJl 00y4eHusl.

27.5. IlosicHUTEIHLHASA 3aINCKA.

27.5.1. Ilporpamma mo XMMHH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus pazpaboTaHa Ha
OCHOBE TpeOOBaHUH K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEHET0
obmero obpazoBanwms, npeactaBieHHbx B PI'OC COO, ¢ yuerom Konmenmuu npenogaBaHus
yuebHoro mpeamera "Xumus" B oOpa3oBaTeibHbIX opranmsauusix Poccuiickoit deneparum,
peaNn3yIoInX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHHUH (henepanbHoit
paboueii mporpaMMbl BOCIIUTaHMUS.

27.5.2. OCHOBY TOJIXO/IOB K pa3pabOTKe MPOrpaMMbl TIO XMUMHH, K OMPEICICHUIO O0IIeH
CTpaTeruu 0Oy4eHUs, BOCIIUTAHUS U PAa3BUTUS 00yYaIOIIUXCS CPEACTBAMU Y4eOHOTO MpeaMera
"Xumus" mast 10 - 11 kmaccoB Ha 6a30BOM ypPOBHE COCTAaBHIIM KOHIIETITYaJbHBIE TOJIOKECHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH, COJIepKaHHs, pPe3ylbTaToB OOyuYeHHs u
TpeOOBaHU K YPOBHIO TIOATOTOBKH BBIITYCKHHKOB.

27.5.3. B COOTBETCTBUU C JaHHBIMH TMOJIOKEHUAMU TporpamMma Mo XumMuu (06a30BbIH
YPOBEHB) Ha YPOBHE CPEIHET0 00IIEero 00pa30BaHuUs:

YCTaHaBJIMBACT 00s13aTeNIbHOE (I/IHBapI/IaHTHOC) MpEaAMCTHOC COACPIKAHUC, OIPCACIIACT
KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC €0 XapaKTCPUCTUKH HA KAXKXIOM ITaIllC U3YUCHUA MMPCAMCETA,
npeayCcMaTpuBacT IPUHIUIIBI CTPYKTYPUPOBAHUA COACPKAHUA U PACIIPEACIICHUSA €TI0 I10 KJIaCCaM,
OCHOBHBIM paszacjiaM U TCMaM Kypca,

JAaeT TPUMEPHOE paclpelneieHre YYeOHBIX YacoB MO TEMaTHYECKHM pasJienam,
PEKOMCHAYCT MNPUMCPHYIO IMOCICAOBATCIBHOCTh HU3YUYCHHA OTACIBHBIX TEM KypCa C YUYETOM
MEXMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH Y4YeOHOro Mpollecca, BO3PACTHBIX
ocobennoctel odyvaroruxcst 10 - 11 kmaccos;

JIAeT METOAMYECKYIO0 HHTEPIPETALUIO LENeH U3YyUEHHs IIPEIMETA HA YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CPEIHEro OO0IIero oOpa3oBaHUs, COAEPKATEIbHON XapaKTepUCTUKU
IUITAHUPYEMbIX pPEe3yJbTaTOB OCBOCHUS OCHOBHOM OOpa30BaTEeNbHONW MPOrpaMMbl CpPEIHEro
o0uiero oopazoBaHus (JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ), OCHOBHBIX BUOB yue€OHO-
MIO3HABATEJILHOM AEATENbHOCTH 00YyYaroIlerocsi o OCBOSHHUIO cojepkanus npeamera. [lo Bcem
HA3BaHHBIM IO3UIUSAM B IpOrpaMMe M0 XMUMHH COOJIIO/IEHa MPEEeMCTBEHHOCTh ¢ (eaepanbHOI



pabodeil mporpaMMoil OCHOBHOTO 00mIero obOpa3oBaHus mo xuMuu (Mg 8 - 9 KigaccoB
00pa3oBaTeNbHBIX OPraHU3aIliid, 0a30BbIi YPOBEHB ).

27.5.4. Ilporpamma 1o XUMUH ABISIETCS OPUEHTUPOM ISl COCTABICHHS pa0OYHX MPOrpamM,
aBTOPBI KOTOPBIX MOTYT MPEUIOKHUTH CBOM MOAXO K CTPYKTYPHUPOBAHUIO U ITOCIIEN0BATEIbHOCTH
U3yueHHsl yueOHOro MaTepuala, a TakKe CBO€ BUACHHE OTHOCHTEIHHO BO3MOXKHOCTH BBIOOpA
BapUATUBHOW COCTABIISIONIEH CONIEpKaHUS TIpPEeIMeTa JOMOJHUTEIBHO K 00sS3aTeNbHON
(MHBapHAHTHOMN) YaCTH €T0 CO/AEPIKAHUSL.

27.5.5. XuMuueckoe 00pa3oBaHHE, IMOJTyYaeMOE BBIMYCKHUKAMH 00Ieo0pa3oBaTeIbHOM
OpraHu3aliy, SABISETCS HEOTHEMIIEMON YacThIO UX OOPA30BAaHHOCTU U CIIY>KUT 3aBEPIIAIOIINM
9TANoOM peau3alii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro obOpa3oBaHus. KiroueBble LIEHHOCTH KacaroTCs IO3HAHHS
3aKOHOB IPUPOJBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KyJIbTyphbl YEIOBEKA, a TaKxkKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0pOBbIO W MPHUPOJHOM Cpene.
Peanmuzyercs xummmueckoe oOpa3oBaHue OOydYaromuxcsi Ha YpPOBHE CpEeAHEero oOIero
o0pa3oBaHUs cpelcTBaMH yueOHOro npenmeta "Xumus'", coaepKaHue U MOCTPOSHHE KOTOPOro
OIlpeJieJIEHbl B IPOrpaMMe M0 XUMHMHM C Y4E€TOM CHEeUM(UKH HAyKH XUMHUM, €€ 3HAa4eHUs B
NO3HAHUU TPUPOABI U B MAaTEPHUATIbHOMN KM3HM OOILIECTBA, a TAKXKE C yU4ETOM OOLIMX LeNed U
IOPUHLIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CpPEIHEro ooOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

[Tpu popmupoBanum comepxanus npeamera "Xumus" ydTeHbl CIAEAYIOUINE MOJOKEHHS O
cneur(rKe U 3HAaUCHUH HAYKH XUMHUU.

XUMUS KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJIb B CO3/IaHUU HOBOM
0a3bl MaTepHaIbHOM KYJIbTYpPbl, BHOCUT CBOM BKJIaJ] B (JOPMHUPOBAHUE PAIIIOHAIIEHOTO HAYYHOTO
MBIIIJICHHSI, B CO3JJaHHE LIEJIOCTHOTO IMPEACTaBICHUS 00 OKpY’KalolleM MHpe KaK O €IUHCTBE
HOPUPOABI U YelloBeKa, KOTOpoe (GOpPMHUPYETCsl B XUMHM Ha OCHOBE NOHUMAaHMS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOLErO0 MHUpPA, OCO3HAHMSI B3aWMOCBSI3M MEXKIY CTPOEHHEM BELIECTB, MX
CBOWCTBaMH U BO3MOXHBIMH 00JIaCTSMU IPUMEHEHUS.

COBpeMeHHaH XUMUA KaK HaYKa co3yaaTciibHasi, HaYKa BBICOKUX TGXHOJ'IOFI/Iﬁ HanpaBneHa
Ha pelieHHe TJI0O0AJIBHBIX MPOOJIEM YCTOWYHMBOTO pa3BUTHS YEIIOBEUECTBA - CHIPHEBOM,
9HEPreTUYECKOM, MHUIIEBOH, S3KOJIOTMYECKON O€30MacHOCTH W OXPaHbl 370pOBbsA. TecHO
B3aUMOJICHCTBYSl C JAPYTUMH €CTECTBCHHBIMU HAyKaMH, XMMHsS CTalla HEOTHEMJICMON 4YacThIO
MHPOBOH KyJNbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TPyAa U KU3HU KaXKIOro YieHa
oO1iecTBa.

27.5.6. B cooTBeTCTBHM C OOLIUMHU LEISIMU U IPUHLUIIAMU CPETHETO 00111ero 00pa3oBaHus
conepxanue npeamera "Xumus" (10 - 11 kinaccsl, 6a30Bblii ypOBEHb U3YUEHHUs1) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOydaroluxcs, HEOOXOAUMYIO MM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOAODKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

27.5.7. CocraBnsonmmu npeamera "Xumus" sBISOTCS 6a30Bble Kypehl - "Opranuueckas
xumus" 1 "OO1as U HeopraHuyeckass XUMHUs'", OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX
SIBJISIFOTCS] OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUHN MO0 HEOPTaHUUECKOM XUMHHU (C BKIIOUEHUEM
3HaHUW U3 OOIIEH XUMHMM) U OpraHndyeckol XxumMuu. GopMUPOBAHUE TAHHOW CHCTEMbI 3HAHUMN
OpyU M3Y4YEHHUHU IpeaMeTa oOecleyrMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

27.5.8. Crpykrypa cojiepxaHuss KypcoB - "Opranumdeckas xumus' u "OOmas u



HeopraHuyeckas XuMus'" copMHUpoBaHa B IporpamMme 10 XMMUHU Ha OCHOBE CUCTEMHOT'0 ITOIX0/1a
K M3YYCHUIO Y4eOHOro marepuaja M OOyCJIOBJIEHA HMCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAaHUU Ha OINPEIEIICHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OpraHMuecKod XMMHM BEIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUECKON TEOPHUH CTPOCHMS OPraHMYEeCKHX COEIMHEHUH, a
TaKXKe Ha ypOBHE CTEPEOXMMHMUYECKUX U AJIEKTPOHHBIX IMPEICTABICHHA O CTPOCHUM BEIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIIECTBaX HAlOTCS B Pa3BUTHUU - OT YTIJIEBOJOPOAOB J0
CJIOKHBIX OMOJIOTUYECKU AKTHUBHBIX COCAMHEHHMN. B Kypce OpraHMYecKodl XWMUU MOTY4aroT
pasButue CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHUs TEpBOHAYATLHBIC
MIPEICTABICHHS] O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUH.

27.5.9. B mpenmere "Xumusa" 6a30BOro ypoBHs paccMaTpUBaeTCs M3yYEHHBIH Ha YpOBHE
OCHOBHOT0 0011ero o0pa3oBaHHs TEOPETHUYECKUN Marepuaid U (aKTOJIOTUUECKHUE CBEICHUS O
BEIIECTBAX W XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce "OOmas u HeopraHudeckas
xuMus" 00ydarouMMcs MPeIOoCTaBIIIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHUE IMEPHUOJUYECKOrO
3aKOHa C OOIIETEOPETUYECKUX U METOJIOJOTHYECKUX MO3HMLMH, IIy0xke MOHATh MCTOPHUUECKOEe
n3MeHeHue QyHKIUA 3TOTO 3aKOHA - OT 0000IIaroIel 10 0OBICHSIONMEH U TPOTHOZUPYIOIIEH.

27.5.10. EnuHas cucreMa 3HaHMM O BaKHEHIIMX BEIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOWCTBaX W MPUMEHEHHH, & TAKIKE O XMMUYCCKHX PEAKIUIX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX
npoTeKkaHus: aonojHsercs B Kypcax 10 m 11 kimaccoB aieMeHTaMHu COAEp)KaHUs, UMEIOIIMMU
KyJbTypOJIOTHYECKUH ¥ TPHUKIATHONW XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TIOHUMAHHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBalOT €€ pojb B II03HABAaTEIbHOW U
MPAKTHYECKON JIEATEIIEHOCTH YeJOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHHS K TIPOIECCY
TBOpPYECTBA B O0JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT BBITYCKHUKY
OPHEHTHUPOBATHCS B OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO M TMPUMEHSTh €€ JUIsl TONOJHEeHUs 3HAHUHM, pelIeHus
WHTEIJUICKTYaIbHBIX M OKCIIEPUMEHTAIBHBIX HCCIIE0BAaTENbCKUX 3a1ad. Comepikanue ydeOHOTo
npeamera "Xumua" JaHHOTO YPOBHS M3YYEHHS OPHUEHTHPOBAaHO Ha (HOpPMUpOBaHHE Y
00yJaromuxcss MUPOBO33PEHYECKOH OCHOBBI IS TIOHUMaHUST (PUIOCOPCKUX HILH, TaKMX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOIO M OPraHWYeCKOro MHUpa, 00yCIOBICHHOCTbh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOCHHEM, MI03HABAEMOCTH IPHUPOIHBIX SIBICHUH ITyTeM SKCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUHUH MEXITy HOBBIMM (akTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PELICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
9HEPreTUYECKUX PECYPCOB, ChIPhS, CO3AAHUS HOBBIX TEXHOJIOTUH U MaTepUAIIOB.

27.5.11. B nnane peuieHus 3a1a4 BOCIUTAHMS, PA3BUTUS U COLMAIM3ALMN 00yUarOIINXCs
IPUHATHIE MPOTrpaMMON IO XUMHUHM MOAXOAbl K ONPEACIEHUIO0 COIEP)KaHUS U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaroT (OPMHPOBAHHE y OOYYAIOIMIMXCA YHUBEPCATBHBIX YUEOHBIX
neicTBui, uMermux 0a30Boe 3HAYEHHE JUIsl PA3IUYHBIX BHUJOB JIEATEIILHOCTH: PELICHHS
npo0JsieM, MoucKa, aHaim3a u 00padoTku nHoOpMaIu, HEOOXOIUMBIX JIJIsi TPHUOOPETEHUS OTIBITA
IIPAKTUYECKON U HUCCIIEN0BATENBCKON IEATENbHOCTH, 3aHUMAIOLIEH BaXHOE MECTO B IO3HAHUU
XUMHH.

27.5.12. B npakTHKe IpernoaBaHus XMMUU KaK Ha yPOBHE OCHOBHOT'O OOIIET0 00pa30BaHuUs,
TaKk M Ha YpPOBHE CpeIHEro oouero oOpa3oBaHus, IPH OINPEACIECHUU COJEpKaTeIbHON
XapaKTEPUCTUKU LEINEH HU3YUYEHHMS NpEAMETa HANpPABICHUEM MEPBOCTEIIEHHON 3HAYUMOCTHU
TPaAUIIMOHHO MPU3HAETCS POPMUPOBAHNE OCHOB XUMHUECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOMN AEATEIIbHOCTH YEJI0BEKA U KaK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAMYECKOW TOYKH 3pEHHUs TaKOW IMOAXOJ K OMPENETCHUIO IeJIe U3ydeHUs
IIPEAMETA SIBJISETCS BIIOJIHE ONPABIaHHBIM.

27.5.13. I'naBHBIMU LIENSIMU M3y4YeHUS npeaMera "Xumus" Ha ypOBHE CPEIHEro OOIIero



o0pa3oBaHus Ha 6a30BOM YPOBHE SIBIISIFOTCS:

(GhOpMHpPOBaHHE CHCTEMBl XHUMHUYECKUX 3HAHMM KaK Ba)XHEHUIIEH COCTaBIISIONICH
eCTGCTBeHHO-Hay‘{HOfI KapTuHbl MHpPA, B OCHOBC KOTOpOI\/JI JICKAT KIIIOYCBBIC IIOHATHA,
(yHIaMeHTalbHbIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE fA3bIKa HAyKH, YCBOCHHWE U MOHUMaHUE
CYIIHOCTH JOCTYIHBIX 00OOIICHII MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

(dbopMUpOBaHNE W Pa3BUTHE TPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEIIECTB U
XUMHUYECKHX peaklui, HeOOXOIUMBIX AJisi MPUOOPETeHUS YMEHUUW OPHUEHTHPOBATHCS B MHUPE
BEILECTB U XUMHUUYECKUX SIBICHUN, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM
KU3HU;

pa3BI/ITI/Ie YMCHI/II\/'I 58 CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C HaGHIO,Z[eHI/ICM nu OG’BHCHGHHGM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM TIPaBHII 0€3011aCHOT0 0OpaIieHus C BEIECTBAMH.

27.5.14. CopepxarenpHas XapakTepUCTUKa IeJed M 3a7ad M3Y4deHHs IpeaMeTa B
IporpaMMe 1o XMMHUHU yTOUYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPHOPUTETAMU
B CUCTEMeE Cpe/IHero oouiero oopazoBanust. CeroiHs B NpenoJaBaHU XUMHUH B OOJIbIIIEH CTETICHN
OTJAETCs MPENOYTEHUE PAKTUUIECKON KOMIIOHEHTE COep KaHusl 00yUeHHsl, OPUEHTHUPOBAHHOU
Ha TOATOTOBKY BBIIYCKHHKa 00I1€00pa3oBaTelbHON OpraHu3aluy, BIAJCIOIIEro He HabopoM
3HaHU#, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMH aKTHBHOTO
NOJYYEHHUs] 3HAHUH U MPUMEHEHUS UX B pealIbHON KU3HU ISl PELICHUS IPAaKTHYECKUX 3a]1ay.

27.5.15. B 370N CBA3M IpH M3y4eHUH Ipeamera 'Xumusa' AOMHHHPYIONIEE 3HAYCHHUE
npruoOpeTaroT TaKue IeNU U 33a]auu, KaK:

ajanranus o0yJyaroumxcs K yCJI0BUSIM JUHAMUYHO Pa3BUBAIOLIErocs MUpa, pOpMUpPOBaHUE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamM000pa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY TNPHUHATHIO TPAMOTHBIX PELIEHUN B KOHKPETHBIX JKM3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IIPUMEHEHHUEM,;

dbopMupoBaHHe y OOYyYarOHIMXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
UMEIOIMX YHUBEPCAIbHOE 3HAYCHUE /ISl PA3JIMYHBIX BUIOB JEATEILHOCTH: PEeLICHUs MpodieMm,
MOWCKa, aHanm3a W o0paboTku wuHOpMaNMK, HEOOXOMUMBIX [JIsi MPUOOPETEHHS] OIBITA
JEATEIIBHOCTH, KOTOpas 3aHMMAeT BaXXHOE MECTO B IO3HAHWU XHMMUH, a TaKXKe Ul OLICHKHU C
MO3UIUHI IKOJIOTUYECKOM 0€30M1acCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX TPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPELY;

Pa3BUTHUC TMO3HABATCIIBHBIX MHTCPECOB, MHTCIIICKTYAJIIBHBIX U TBOPUYCCKHUX crnocoOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBETCTBUHU C )KXU3HCHHBIMU HOTp€6HOCT$IMI/I, HCII0JIB30BaTh COBPEMCHHBIC I/IH(bOpMaIII/IOHHBIC
TEXHOJIOTUH ISl IOMCKA M aHAJIN3a YYeOHOH ¥ Hay4HO-MOMYJIIPHON HH(DOpMAIIUK XUMHUYECKOTO
COZICPIKAHHS;

(dbopMUpOBaHHE U PA3BUTUE Y OOYYAIOIIMXCS ACCOIMATUBHOIO M JIOTHYECKOTO MBIIUICHUS,
HaAOJI0JaTeIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTHU, KOTOpPble OCOOEHHO HEOOXOIHMMBI, B
YaCTHOCTHU, MIPH TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUUYECKOTO KCIIEPUMEHTA;

BOCITUTAHUE y 00yUaIOIMUXCsl yOSKIEHHOCTH B TYMaHUCTUYECKON HAIIPABICHHOCTH XUMUH,
€€ BaXHOW pONM B PEUICHHH TJI00ANbHBIX MPOOIEM PAIMOHAIBHOTO MPHUPOAONOIB30BaAHUSA,
MOMOJTHEHUS YHEPreTHUYECKUX PECYPCOB M COXPAHEHUS MPHUPOJHOIO PABHOBECHS, OCO3HAHMUS
HEO0XO0JMMOCTH OEpPEKHOT0 OTHOIIICHHUS K IPUPOJIE M CBOEMY 3/I0POBBIO, a TAKXKE MPHUOOpETEeHUs
ONbITa UCIOJIb30BAHUS MOJTYUYEHHBIX 3HAHUW JJISl TPUHATHS TPAMOTHBIX PEIICHUN B CUTYalMSX,



CBA3aHHBIX C XUMHWYCCKHUMU ABJICHUAMU.

27.5.16. llenu w 3amaun wu3ydeHuss npeamera "Xumusa" TONYIWIH TOAPOOHYIO
METOIMYECKYI0 MHTepIpeTannto B paszaene "llnaHupyemMble pe3yiabTaTbl OCBOCHHUS MPOTrPaMMBbl
o XUMHUU", TAKUM 00pa3oM 0OecreueHO YeTKOE MPEICTaBICHUE O TOM, KaKue 3HaHUS U YMEHUs
MMEIOT NMPSAMOE OTHOILIEHUE K peaanu3alii KOHKPETHOM LIeNu.

27.5.17. B yuebHOM TUI1aHE cpemHero olmiero oopasoBanus mpeamer "Xumusa" 6a30Boro
YPOBHSI BXOJUT B COCTaB MpeaAMeTHO obnactu "EcTecTBeHHO-HaYYHbIE TPEIMETHI".

OO611ee YMCII0 4acoB, PEKOMEHIOBAaHHBIX JIJIsI M3YYCHUS] XUMHUH, - 68 gacoB: B 10 kimacce - 34
yaca (1 gac B Henenro), B 11 kmacce - 34 gaca (1 gac B Hezeno).

27.6. Conep:xxkanue o0yuenus B 10 kiaacce.
27.6.1. Opranuyeckasi XuMusl.
27.6.1.1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMHUHU.

IIpenMeTr opraHM4ecKOl XMMHUU: €€ BOSHMKHOBEHME, Pa3BUTHE M 3HAYCHHUE B IOJIyYCHUU
HOBBIX BEILLECTB U MaTepuayioB. Teopus cTpoeHus opraHnueckux coenuHenuii A.M. bytieposa,
ee OCHOBHbIe NOJ0XKeHUsA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHX BelecTB. ['omosnorus,
n30Mepusl. XMMHYECKasi CBSA3b B OPraHUYECKUX COCIMHEHUSX - OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBienue o kiaccupuKaluy opraHu4eckux BeiecTB. HomeHkiatypa opraHn4eckux
COEIMHEHMH (cucTeMaTn4ecKasi) U TPUBHAJIbHBIE HA3BAaHUS BAKHEHMIIINUX [TPEICTAaBUTENIEH KIIaCCOB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTANIBHBIE METO/bl M3YyYEHUs BEUIECTB M UX NPEBPAILICHUN: O3HAKOMIICHHE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB M MaTepHalaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHHE U ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BEILIECTB IPU HAarpeBaHuu (TIaBJIeHHE, 0OyTJIMBaHUE U TOPEHUE).

27.6.1.2. YrneBonopoas!.

AnKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKHHA psa. MeTaH W 3TaH - NpOCTEHIINe
IpeCTaBUTENHN ANKAHOB: (PU3UYECKHE U XUMHUECKUE CBOWCTBA (peaKIuy 3aMeIleH s K TOPEHUs),
HAaxO0’KJICHHE B NIPUPOJIE, OJyYCHUE U IPUMEHEHHE.

AJTIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUIN Psii. DTHIEH U MPOMNWIEH - MPOCTEHIINE
MIPEICTaBUTENM AJKEHOB: (PU3MYECKHE W XHWMUYECKHE CBOWCTBA (peakUuu TUIPUPOBAHMS,
raJIOr€HUPOBAHUS, THIPATALlUY, OKUCIIEHUS U MOJIMMEPU3ALINN), IOTY4YEeHUE U IPUMEHEHUE.

Ankanuensl: Oytamuen-1,3 m metwnOyTtaaueH-1,3: cTpoeHHe, BaXKHEWIINE XUMHUYECKHE
cBOiicTBa (peakius noaumepusanun). [lodydeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKHHBI: COCTaB M1 0COOEHHOCTHU CTPOEHUS, TOMOJIOTHYECKUHN psifl. ALIETHIIEH - TPOCTEH NI
IpeACTaBUTENIb aJKUHOB: COCTaB, CTPOEHHE, (pU3MUECKHMe M XMMHUYECKHE CBOICTBa (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUU, TOPEHUS ), TOJIyYeHHUE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (U3MUYECKME W XMMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMSI), MOJIYYEHHE U TNpPUMEHEHUE. TOKCHYHOCTH apEeHOB.
I'eneTnyeckas cBsI3b MKy YIVIEBOJOPOAAMU, IPUHAMIEKALIUMY K Pa3IUYHBIM KJIacCaM.



[TpupoaHble UCTOYHHMKH YTIEBOAOPOAOB. [IpupoaHBIid Ta3 W MOMyTHBIE HE(PTAHBIE Ta3bl.
Hed1s 1 ee mpoucxoxnenne. CriocoObl mepepadboTku HeTH: IeperoHKa, KPEKUHT (TEPMUYECKHM,
KaTaluTHueckuii), mmponu3. IlpoaykTel mnepepaboTku HedTH, UX MpUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJIb ¥ MPOIYKTHI €r0 MepepadoTKH.

9KCHCpI/IMeHTaJIBHLIC MCTOAbl M3YUCHUA BCIICCTB U HUX HpeBpaH_IeHI/If/’Ii O3HAKOMJICHHUE C
oOpasmamu TIacTMacc, KayuyykoB W pe3uHbl, Kosutekiuu "HedTs" u "Yroms", MoaenupoBanue
MOJIEKYJl YTJIEBOJOPOJIOB U TaJOTCHONPOM3BOIHBIX, MPOBEACHUE MPAKTHUYECKOW pPabOTHI:
MOJTyYEHHUE STUJICHA U U3YUYEHHE €r0 CBOMCTB.

PacueTtHbie 3amaun.

Bbrunicnenuss mo ypaBHEHHUIO XUMHUYECKOW peakuuud (Macchl, 0o0beMa, KOJMYecTBa
HCXOJTHOTO BEIIECTBA WM MTPOIYKTa PEAKIUH [0 U3BECTHBIM Macce, 00beMy, KOTUIECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB MWJIM MTPOJYKTOB PEAKIUN).

27.6.1.3. Kucnopoacoaepxaiine OpraHuueCcKiue COeIMHEHUS.

[IpenenbHble OJHOATOMHBIE CIHUPTHL. MeETaHOJI M STaHOJ: CTPOCHHUE, (PU3UYECKHEe U
XUMUYECKHE CBOMCTBA (pEaKIMU C AKTUBHBIMU METaJUIaMU, TajJOr€HOBOAOPOJAMH, TOPEHUE),
npuMeHeHue. BotopogHbie CBA3M MEXKIy MOJIEKYJIAMH CHUPTOB. /[elicTBHE METaHOJIa U ATaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. OTWICHIVIUKOJAb W TJIUIEPUH: CTPOCHHE, (QU3NYECKHE U
XMMUYECKHE CBOMCTBA (B3aUMOJIHCTBUE CO MIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKIys Ha
MHOTOaTOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riunepuHa U
STUJICHTIIUKOJIA.

®deHo: CTpOoeHHE MOJIEKYIIbl, PU3NYECKUE U XUMUYECKHe cBoicTBa. TokcHYHOCTh (heHoa.
[Ipumenenue ¢peHomna.

Anpnerunpl. dopmanbaerun, amneTalbIeTHA: CTPOSHUE, (PU3MUYECKHE W XHMHUUYECKHE
CBOICTBa (peaklUHd OKHCIEHUS W BOCCTAHOBIICHHUS, KAUECTBEHHBbIC PEAKIUU), MONyuYeHUEe U
MPUMEHEHHUE.

OAHOOCHOBHBIE TpeAeNnbHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAS U YKCYCHAasi KUCIOTHI:
CTpoeHHe, pU3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakius
stepudukanmu), moimydeHne W mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAsl KHUCIOTHI Kak
MPEACTABUTEIHN BBICIINX KaPOOHOBBIX KUCIOT. MblIa KaK COJIM BHICITUX KAPOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ACHCTBHE.

CnoxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCJIOT. ['MAPOIN3 CIOXKHBIX I(PUPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupos. bruonoruueckas poiib KUpPOB.

VYrieBonbl: cocTaB, KiaaccudUKaius yrieBoaoB (MOHO-, TU- U Toaucaxapuabl). [mrokosa -
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumosencTBue ¢ ruipokcuaoM Meau(1l), okucnenne aMMuaduHbIM PaCTBOPOM OKCHA
cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TJIOKO3bl), HaXOXKJICHHE B INPHUPOJE, NPHUMEHEHHE,
ouonornueckas poib. orocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnonosa kak npupogHbie nonumepbl. CTpOoeHHE Kpaxmaia U LEJUIIJIO3bI.
dusnyueckre 1 XUMUUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAS PEaKIUs C HOJIOM).

9KCHepI/IMeHTaJ'IBHLIe MCTOAbl H3YYUYCHUs BCHICCTB U HX HpeBpaH_[eHI/Iﬁl IMPOBCACHUC,



HaOJIOIGHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHPTOB, KAayeCTBEHHBIE
peaKIMu OJHOATOMHBIX CIUPTOB (OKHUCiIeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
crnupToB (B3aumojielicTBue TrhuuepuHa ¢ rugpokcuaoM menu(ll)), ampaernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuga cepedpa(l) u ruapoxkcunom meau(1l), B3aumoaeicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOMCTBA PacCTBOPA YKCYCHOM KUCIIOTHI.

PacuerHrie 3amaun.

Bbluncienuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00beMa, KOJIMYECTBa
MICXOJIHOTO BEILECTBA WX MPOIYKTA PEAKLUH 10 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJJHOTO
13 UCXOJHBIX BEIIECTB UM MPOILYKTOB PEAKIIUN).

27.6.1.4. AzoTconepxalniyue OpraHM4eCcKue COeIMHEHUS.

AMUHOKHUCIOTHI KaKk aM(OTepHbIe OpraHndeckue coequHeHns. Ou3nueckne U XUMHUYECKHe
CBOMCTBa aMUHOKHCIOT (Ha TpHMEpe TVIMIHMHA). buonormdyeckoe 3HAYECHUE AMUHOKHCIIOT.
IlenTtunael.

benku kak NpupoHbIE BBICOKOMOJIEKYJISIpHBIE coelnHEHHUs. llepBuuHas, BTOpHYHAs M
TpeTUYHasi CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OENKOB: THUIPOIH3, ICHATYpPAIUS,
KayeCTBEHHbIE PEaKIIMH Ha OEIIKU.

DKCrepUMEHTAIbHBIE METOJbI M3YUYEHHUS BEIISCTB W MX MPEBpAlICHHI: HaONIOJCHUE U
OIMCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYypalus OCJIKOB TPH HArpEBaHWU, I[BETHHIC
peakuuu OeNKoB.

27.6.1.5. BEICOKOMOJIEKYIISIPHBIE COEANHEHUSI.

OCHOBHBIE TIOHATUS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, IMOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3alUHU, CPEIHss MOoJjeKkylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH - OJUMEPHU3ALUS U ITOJIMKOHICHCALIMSL.

BKCHepI/IMeHTaJ'II)HBIe MCTOAbI M3YUCHUA BCIICCTB M HUX npeBpameHHﬁ: O3HAaKOMJICHHUE C
O6p3.31_IaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyUYYKOB.

27.6.1.6. MexxnpeamMeTHbIE CBSI3H.

Peamuzanus MCKIPCIMETHBIX CBsI3eM pu HU3y4YCHUU OpFaHquCKOﬁ xumun B 10 ximacce
OCYHECTBIACTCA YCPE3 HCIIOJB30BAHHUE KakK O6HH/IX €CTCCTBCHHO-HAYUYHBIX HOHSITI/IfI, TaK H
HOHﬂTHﬁ, ABJIIIOINUXCSA CUCTEMHBIMU UIA OTACJIBHBIX IMTPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TOHSATHUS: IBJICHNE, HAYIHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CUHTE3, KiIaccu(UKalus, NMEPUOAMYHOCTb, HAOIIOJCHHE, U3MEpPEHHE, IKCIEPHUMEHT,
MO/JIETTUPOBAHHUE.

dusuka: MaTepus, SJHEPrusi, Macca, aToOM, IEKTPOH, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3UUECKHUE BEIUYHHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BellecTB B oOpraHu3Me, (HOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOAbI, KUPHL, (PEPMEHTHI).

I'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, TOJIE3HBIE HCKOIIAEMBbIE, TOILIUBO, PECYPCHI.



TexHojorus: MUIIeBLIS MNpOAYKTBI, OCHOBBI pAllMOHAJIBHOTO MHUTAaHUSA, MOIOIIHUE CPCACTBA,
JICKAPCTBEHHBIC 1 KOCMETUUYCCKHUE ITPErapaTbl, MAaTEPpHAJIbI U3 HCKYCCTBECHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

27.7. Conep:xxkanue o0yuenus B 11 kiaacce.
27.7.1. O6mias u HeOpraHUYECKass XUMUS.
27.7.1.1. TeopeTnueckue OCHOBbI XUMUHU.

XUMHYECKUH 3JIeMEeHT. ATOM. Snpo aroMa, HW30TONBL. DJIEKTPOHHAs 00OJIOYKa.
DHepreTuYeckue ypoBHH, OTypPOBHU. ATOMHBIC OpOHTay, S-, p-, d- ameMeHTsl. OcoOeHHOCTH
pacnpeneneHus 3JIEKTPOHOB MO OpOUTaIsiM B aTOMAax 3JEMEHTOB NEPBBIX YETHIPEX MEPHOJOB.
DneKTpoHHAs! KOH(UTYpaLUs aTOMOB.

[lepuonnueckuii 3axkoH u Ilepumoandeckas cucrteMa xXuMuueckux »syemeHtoB JI.M.
MenpneneeBa. Csi3zb nepuoguyeckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XHMHUYECKHX
snemenToB J[.M. MeHaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUYECKHUX DJIEMECHTOB U O6p8.3yeMLIX HUMU HPOCTHIX U CJIIOKHBIX BCIICCTB
0 TpyIIaM U rnepuojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B pa3BUTHH HAYKHU.

Crpoenue BemniecTBa. XUMHUYECKas CBs3b. Buabl XUMHUECKOW CBsi3M (KOBaJIGHTHas
HETOJISIpHAsE U TIOJIIpHAsi, MOHHAs, MEeTaTMdeckas). MexaHu3Mbl 00pa30oBaHUsS KOBAJICHTHOMU
XUMHUYECKON CBsi3U (OOMEHHBIA M JTIOHOPHO-aKLENTOPHBIN). BomopoaHas cBs3b. BalleHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KaTHOHBI U AHMOHBI.

BeI_I_ICCTBa MOJICKYJISIDHOT'O M HEMOJICKYJISIDHOTO CTPOCHUS. 3aK0H MOCTOSHCTBA COCTaBa
BE€IICCTBA. Twurer KPUCTATINIMYECKUX PEIICTOK. 3aBUCHMMOCTh CBOMCTBa BCIICCTB OT THIIA
KpHCTaHHHqCCKOﬁ PCIICTKU.

[TonsiTue o nucnepcHbIX cucteMax. ICTHHHBIE M KOJUIOWAHBIE pacTBOpbl. MaccoBasi J0Jist
BEILIECTBA B pacCTBOPE.

Knaccudukanus HeopraHnueckux coequHeHnii. HomeHknatypa HeopraHuuecKkux BEIIEeCTB.
I'eneTnueckas cBsI3b HEOPraHUYECKUX BELIECTB, IPUHAUICIKAIIUX K PA3TIMYHBIM KJIACCAM.

Xumunyeckass peakuusa. Kiaccuduxamuss XUMHUYECKMX peakIMil B HEOPraHWYECKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHUS! MAcChl BEIECTB, 3aKOH COXPAaHEHUsS U NpEBpaILECHUs
SHEPTHH NPU XUMUYECKUX PEaKIUAX.

CKOpOoCTh peakiuu, €€ 3aBHCHUMOCTh OT PasNUYHbIX (akTopoB. OOpaTUMBbIC pEaKIIUU.
Xumuyeckoe paBHOBecue. DaKTOpPHI, BIMSIOIMIME HA COCTOSHUE XUMHYECKOIO PABHOBECHS.
[Ipunnun Jle [larense.

Onexrponurndeckas auccouuanus. CuiabHble M ciaOble 27eKTpoauTsl. Cpega BOJHBIX
pPacTBOPOB BEILIECTB: KUCasl, HEUTpaibHasl, 1eJ0YHas. Peakiiun HoHHOro oOMeHa.

OKHCIUTEIBEHO-BOCCTAHOBUTEIBHBIC pcaKknuuu.

DKCHepUMEHTAIbHbIE METOJIbl M3YUYEHHUs BEUIECTB U MX MPEBPALLCHUN: JAEMOHCTpaLUs
tabmun "llepuomnueckas cucrema xumudeckux siemeHtoB J[.M. Menneneesa", usyudeHue
MoJiellel KPHUCTAJUIMYECKUX pEIIeTOK, HaOMIoJeHHe U OMHUCaHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3yIoKEHHE IEPOKCHAA BOJOPOJAa B HPUCYTCTBUM KaTalu3aTopa,
ONpEJIEJICHUE CPEelbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATIBHOTO MHAMKATOPA, PEAKLIUU



MOHHOTO OOMEHa), MpOBEJEHUE MpaKkTHUecKo pa®oTbl "BnusHue pa3nnyHbIX (HaKTOPOB Ha
CKOpPOCTh XUMHYECKOW peakuu'.

PacueTHbIe 3amaun.

PacueTsl 0 ypaBHEHUSM XMMUYECKUX PEAKLUH, B TOM YHCIIE TEPMOXHUMUYECKHE PacueTshl,
pacueThl ¢ UCII0JIb30BaHNEM NIOHATHS ""MaccoBas 10 BellecTsa'.

27.7.1.2. Paznen 2. Heoprannieckass XuMus.

Hewmeramnsl. Ilonoxenne nemeraiuios B [leproanueckoil cucreMe XMMHYECKUX dJIEMEHTOB
.. MenzaeneeBa M OCOOCHHOCTH CTpOEHHs aToMOB. (DU3MUECKHE CBOMCTBA HEMETAJJIOB.
AmIoTponus HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVWMHYECKHE CBONCTBA BAXKHEWIIMX HEMETaJUIOB (TajoreHoB, cephl, aszora, (ocdopa,
yIJiepoJia U KPEMHUS1) U UX COCIMHEHHM (OKCUI0B, KUCIOPOACOAEPIKAIUX KUCIOT, BOJOPOIHBIX
COCTMHCHHU ).

IIpuMeHeHre Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Mertaiuel. [Tonoxenne metamios B [lepuoandeckoi cucreme Xumudeckux ssemeHTon .M.
MengeneeBa. OcoOEHHOCTH CTPOCHHUS SJCKTPOHHBIX O0OJOYEK aTOMOB MeTauioB. OOmue
¢dbuznveckue coiicTBa MeTauioB. CIlaBbl METAJUIOB. DJIEKTPOXUMHYCCKUN PsJl HANPSIKECHUN
METaJIOB.

XUMUYECKHEe CBOMCTBA BAKHEWIIMX METAJIOB (HATpUM, Kanuid, KaiblMi, MarHuu,
AIIOMUHMM, IUHK, XPOM, XKEJI€30, ME/Ib) U UX COETUHEHHM.

O61ue cnocoObl nMomy4YeHust MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl M3YYEHHs BELIECTB W MX [PEBpAIlCHUN: H3y4EeHUE
KoJuleKMu "MeTauibl U cIuiaBbl”, 00pa3lioB HEMETAIIOB, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a]1a4,
HaOJIO/IGHUe W ONHCAHUE JIEMOHCTPAILMOHHBIX M J1Aa0OpAaTOPHBIX OIBITOB (B3aWMoJeiicTBHE
THIPOKCH/IAa aJIIOMUHHUS C PaCTBOpPaMH KHUCJIOT U IIeJouel, KaueCTBEHHbIE peaKIIMU Ha KaTHOHBI
METaJlIoB).

Pacuernrie 3amaun.

PacueTsl Macchl BemiecTBa Wik 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WU 00BEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, pacYeThl MacChl (00beMa, KOJIMIeCTBa
BEIIIECTBA) MPOIYKTOB PEAKIUH, €CITH OHO U3 BEUIECTB HMEET MPUMECH.

27.7.1.3. Xumus u Ku3Hb. MeXIpeAMETHBIE CBSI3H.

Ponp xumun B 00ecriedeHnH 3KOJIOTUYECKOM, YHEPreTHUeCKoil U MuIeBoi 0e30MacHOCTH,
pa3BUTUU MeIULMHEL. [IoHATHE 0 HAyYHBIX METOIAX ITO3HAHMS BEIECTB M XUMUYECKUX PEAKIIUN.

Hpe,[[CTaBJIeHI/IH 00 O6I_I_II/IX HAYYHBIX IMPUHIUIIAX ITPOMBIINIJICHHOTO IMMOJTYYCHUSA Ba)KHEHIITNX
BCIICCTB.

YenoBek B MHUpPEC BCHICCTB U MATCPUAJIOB!: BaKHEHIIIHE CTPOUTCIIBHBIC MATCPUAJIbI,
KOHCTPYKIOHUOHHBIC MaTCpHaJIbl, KpaCKH, CTCKJIO, KEpaMHWKa, MATCpUaJibl IJId DSJICKTPOHHKU,
HaHOMATCPUAJIbI, OPraHUYICCKHUEC U MUHCPAJIbHBIC YI[06peHI/I$I.

Xumus u 3A0POBLEEC YCIOBCKA: IIpaBuWjia HCIIOJbB30BaHUA JICKAPCTBCHHBIX IIPpCIapaTosB,



npaBuiIa 6€30M1aCHOTO MCTIONIb30BAHMSI ITPETapaToB OBITOBON XUMHUH B MTOBCETHEBHOM JKU3HU.

Peanuzarus MexxnpeIMeTHBIX CBsI3el IPH U3yUeHUHU OOIIel M HEOPraHUIeCKOU XUMuUH B 11
KJIaCCe OCYIIECTBISIETCS Yepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MMOHSITHH, TaK
U TIOHSTHH, SBISIONUXCS CUCTEMHBIMHU JUISl OTAEIBHBIX IMPEAMETOB €CTECTBEHHO-HAy4YHOTO
LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MTOHITHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATTU3,
CUHTE3, KiacCHU(UKaNus, NEePUOANYHOCTh, HAONIOJACHHUE, OKCIIEPUMEHT, MOICIUPOBaHNE,
U3MEpPEHHUE, SBIICHUE.

dusuka: marepus, dHEpPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUN ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NYCCKUE BEIIMYUHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KOCHUCTeMa, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbL, TOJIE3HBIE HCKOMIaEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XuMu4yeckas IMPOMBINIJICHHOCTb, MCTAJUIYPIUs, IIPOU3BOACTBO CTPOUTCIIBHBIX

MaTcpHraioB, CEIbCKOXO03IHCTBEHHOE IIPONU3BOACTBO, nuuieBas IMPOMBIIIJICHHOCTD,
(I)apMaI_IeBTI/I‘-ICCKaSI MMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMETHUYCCKHUX npemnaparos,
IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTcpuraios, OJICKTPOHHAasA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

27.8. Ilnmanupyemble pe3yJbTaThbl OCBOCHUSI NMPOrpaMMbl MO XMMHHM HA YpPOBHe
cpeaHero oouero o0pazoBaHus.

27.8.1. ®I'OC COO ycraHaBiauBaeT TpeOOBAaHU K pe3yIbTaTaM OCBOCHUS 00yUarOIIUMUCS
porpamMM cpeaHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuyHo-mMeTonn4yeckoil OCHOBOM Uisi pa3pabdOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
MIPOTPaMM CPEHETro 00IIero 00pa30BaHMs ABISETCS CHCTEMHO-AESITeIbHOCTHBIM MOAX O/,

27.8.2. B COOTBETCTBUU C CUCTEMHO-AESITETLHOCTHBIM MTOJX0/IOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS IpeaMeTa "XuMus'" Ha ypOBHE CPETHETO 00IIEeT0 00pa30BaHUs BbIICICHbI
CJICYIOLINE COCTABIISIONIHUE:

OCO3HaHUE OOYYAIOIMMHUCS POCCHUUCKOM TPaXTAHCKOW HIESHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEIEITIEHHUIO;

HaJU4He MOTHUBAITUU K 00YUYEHUIO;

IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHHH JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LHEHHOCTEH ¥ UCTOPUUYECKUX TPaJAuLIUi 6a30BON HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH
IONECHHOCTHO-CMBICJIOBBIMHA  YCTAHOBKaMH, IMPUCYITHUMU HeJ'IOCTHOfI CUCTEMEC XUMHUYCCKOTI'O
o0Opa3oBaHus;

HAJINYUEC IIPaBOCO3HAHUA 9KOJIOTHYCCKOU KYJIbTYpbl U CIIOCOOHOCTH CTaBHUTH Oocjim "
CTPOUTD JKU3HCHHBIC IUIAHBI.

27.8.3. JINUHOCTHBIE pe3yJIbTaThl OCBOCHMS mpeaMera "Xumus' HOCTUTAIOTCS B €IMHCTBE



yueOHOM M BOCIUTATENBHOM JIEATEIIBHOCTH B COOTBETCTBHM C TyMAaHHUCTHUECKUMH,
COIIMOKYJTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSAMH U HJealaMd POCCHICKOTO
IpaXXJIaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU U NPAaBWIAMU MOBEICHHS,
CIIOCOOCTBYIOIIMMH TPOILIECCaM CaMOIO3HAHMS, CaMOPA3BUTHA M HPABCTBEHHOTO CTAHOBJICHHS
JUYHOCTH 00YYarOLIHXCS.

27.8.4. JIM4HOCTHBIE  pe3yJbTaThl OCBOCHMS  mpeamera "Xumusa"  OTpaxaroT
c(OpPMHUPOBAHHOCTH OIBITA MO3HABATEILHOM U MPAKTUYCCKOU NIEATEIHHOCTH O0yUYaIONUXCS 110
peanu3aiuy NpUHATHIX B 0011IeCTBE IEHHOCTEH, B TOM YHCJIEe B YACTH:

1) rpa1aHCKOTO BOCTIMTAHUS:

OCO3HaHUsl O0YYaAIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMaxX M TPAaBWIAX MEKIWYHOCTHBIX OTHOIIEHUW B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOW JESATEIIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbBIX U MO3HABATENBHBIX 33124, BHITOJTHEHUH XUMUYECKUX YKCIIEPHUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apIryMEHTBI APYTUX
IpY aHAJN3€ Pa3IMYHBIX BUJOB yUEOHOH NEesTEIbHOCTH;

2) maTpUOTHYECKOr0 BOCIIUTAHUSA:
LIEHHOCTHOT'O OTHOLLEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUIO OTEUYECTBEHHON XUMUH;

YBaXXCHUA K ITPOLECCY TBOPUYCCTBA B obnact TCOPHHU U TPAKTUYICCKOTO TPUMCHCHUA XUMHHU,
OCO3HAaHUA TOro, 4YTO HAOOCTHXXCHUA HAYKHU CCTbhb PpPE3YyJibTaT JINTCIbHBIX Ha6JIIO,[IeHI/II>'I,
KPOIIOTJIUBBIX OKCIICPUMCEHTAJIBHBIX ITOUCKOB, ITIOCTOSAHHOI'O TPyAa YUCHBIX U ITPAKTHUKOB,

UHTEpECa W II03HABATEIIBHBIX MOTHMBOB B IIOJIYYEHUHM U IIOCIECAYIOIIEM AaHAIINA3E
HMH(OpPMAaLIUU O MEPEIOBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHONW XUMMUH;

3) AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUSA:
HPABCTBCHHOI'O CO3HAaHUA, STHYCCKOI'O IMOBEACHMA,

CIIOCOOHOCTH OLICHUBATL CUTYAllUH, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUAMUA, U IIPUHUMATDH
OCO3HAHHBIC PCUHICHUA, OPUCHTHUPYICh HA MOPAJIbHO-HPAaBCTBCHHBIC HOPMbBI U ICHHOCTH,

FOTOBHOCTU OLCHHBATHL CBOC TIOBCACHHUC W IIOCTYIIKH CBOHX TOBapI/II_I_Ieﬁ C HO3I/II_[HI>'I
HPAaBCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHUC HOCJ'IC)ICTBI/II\/’I OTUX IMMOCTYIIKOB;

4) bopMHpOBaHUS KyJIbTYPHI 370POBBS:

MOHUMAaHUS IIEHHOCTEH 3J0pOBOr0 M 0O€30macHOro o0pas3a JKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOmo/ieHns TpaBmwil 0€30MacHOr0 OOpalIeHHs C BEIIeCTBAaMH B OBITY, IMOBCEIHEBHOU
)KU3HH U B TPYJOBOH J€ATECIBHOCTH,

IMOHUMAaHHA OCHHOCTU IIpaBUJI HWHAUBUAYAJIBHOIO W KOJUICKTHBHOI'O 0e301macHOTO
IMMOBCACHHA B CUTYyaAllUAX, YT'POKAIOIHX 300POBbIO U ) KU3HU HIO,Z[CI‘;I;



OCO3HAHMS TOCIEACTBUN W HENPUSATHS BPEIHBIX NPUBBIYEK (YNOTpPEeOICHUs aJIKOroJs,
HApKOTUKOB, KypEeHUS);

5) TpyZ1OBOTO BOCITUTAHUSA:

KOMMYHHUKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKONW JI€ATEIILHOCTH,
O0OLIECTBEHHO M0JIE3HON, TBOPYECKON U APYTUX BUIAX AEATECIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B pEIIEHUM NPAKTUYECKUX 3aJad COLMAIbHON
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

UMHTEpeca K MPaKTUYECKOMY H3Yy4YEeHHIO Ipodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHHUsI K TPYLy, JIOJSIM TPyAa U pe3yjbTaTaM TPYIOBOMH AESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHJIMBUAYAJILHOW TPACKTOPHU 00pazoBaHusl, Oyayieit
npodeccun u peanu3anyuy COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTMYECKHU 11€71€cO00pa3HOro OTHOMIECHUS! K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

IIOHUMAaHUA FHOG&HLHOFO XapakTepa 3KOJOTHYCCKUX HpOGJIeM, BIWAHHUA 3KOHOMUYCCKUX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATIBHOM CPEb;

OCO3HaHuA HeO6XOIlI/IMOCTI/I HCIIOJIb30BaHUS JOCTIKCHUN XUMHMHU OIS peuicHus BOIIPOCOB
pauoOHAJIBHOI'0 IPHUPOAOIIOJIB30BaAHUSA,

AKTUBHOI'O HENPUATHSA ICHUCTBUN, NMPUHOCAIIMX BpPEI OKPYKAIOLICH IPUPOAHOU Cpene,
YMEHHsI MPOTHO3UPOBATH HEOJIArOoNpUSATHBIE SKOJIOTMYECKUE IMOCIEACTBHUS MPeIIpUHUMAEMBbIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HaJIN4YHg Pa3sBUTOr0 OSKOJOTMYCCKOIO MBIIIJICHUAA, 9KOJIOTHIECKOU KYyJbTYphbI, OIIbITA
ACATCIIBHOCTH JKOJIOTHYECKOM HAIllpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCA HUMHU B
HOSH&B&T@J’ILHOﬁ, KOMMYHHKaTHBHOﬁ u COI.[PI&J'IBHOf/i ITPAKTHKE, CIIOCOOHOCTH U YMCEHUA aKTUBHO
IMPOTHUBOCTOATH NACOJIOTUA XeMO(I)O6I/II/I;

7) IEHHOCTH HAYYHOTO MTO3HAHMS:

c(hOpMUPOBAaHHOE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW MPAKTHKU;

NOHUMaHMU CcHenu(UKM XMMHU Kak HayKd, OCO3HaHUS €€ poid B (OPMHPOBAHUHU
PalMOHAIBHOIO HayYHOTO MBIIIICHHS, CO3AAHNU LIEJIOCTHOTO MIPECTABICHUS 00 OKpPY KaroLIeM
MHUpE KaK O €JUHCTBE IPHUPOJABI U YEJIOBEKA, B IO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECHS;

yOeXJIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHUH Ui COBPEMEHHON LMBWIM3ALIMU: B €€
TYMaHUCTUYECKOW HAIIPaBJICHHOCTH M Ba)XKHOM POJIM B CO3/1aHMU HOBOW 0asbl MaTepuaibHOU
KYJIBTYPBI, PELICHUU TJI00abHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHsI YEIOBEYECTBA - CHIPHEBO,
SHEPreTUYeCKOM, MUIIEBOM M HKOJIOIMYECKON O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,



00€CIIeYeHUH YCIOBUH YCIIEIIHOTO TPYyAa U SKOJOTMYECKH KOM(BOPTHOM KU3HHU KaXKJI0TO YJIeHa
o0111eCcTBA;

€CTECTBEHHO-HAyYHON TIPaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJb30BaTh MOJy4aeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUH OKPYKAIOIIET0 MHpa M MPOUCXOISAIIMX B HEM H3MEHEHHH,
YMEHUs AenaTh 000CHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAayUHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJIBIO MTOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTENHHO HCIIOJB30BaTh XUMHUYECKHE 3HAHUS JJIs1 pECIICHUA HpO6J’I€M
B PCAJIbHBIX JKXU3HCHHBIX CUTYAlUAX;

HHTEPECA K IMTO3HAHUIO U I/ICCJ'I@,I[OB&TCJ'II)CKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO M €amMOOOpa30BaHUIO, K
aKTMBHOMY IIOJYYEHHUIO HOBBIX 3HAHMH 10 XHMHH B COOTBETCTBHHM C JKH3HCHHBIMH
MOTPEOHOCTSMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IudHbIX chepax nmpodhecCuoHATBHOM eATeTbHOCTH.

27.8.5. MetanpenMeTHbIE pe3yibTaThl OCBOCHHUS yueOHOro npeameta "Xumus'" Ha ypoBHE
cpemHero odmiero o0pa3oBaHus BKIIOYAOT:

3HAYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYUAIOMIMXCS MEXIUCIHUITTMHAPHBIC
(MexripeIMeTHbIE) OOLIeHaYYHbIE TOHSTHS, OTPaXKarOIINEe LEIO0CTHOCTh HAyYHOUM KapTHHBI MUpa
U crieln(uKy METO/I0B MIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBJICHHE, MPOLECC, cUcTeMa, Hay4yHbIH (DaKT, MPHUHIIMII, THIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHsl, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC y4eOHbIE TIECTBUS (mo3HaBaTeIbHEIE, KOMMYHHUKATHUBHEIE,
peryisTuBHBIE), obOecrneuuBarone (GopMupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH H
COIMATPHOM KOMIIETCHITUN O0yJarOITIXCs;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEXKIUCIUIUTMHAPHBIC,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAJIbHBIE ydeOHBIC NECUCTBUS B IIO3HABATEIHHOU H
COLMAJIbHOW IPAKTHUKE.

27.8.6. MeranpeaMeTHbIe pe3yIbTaThl OTPAKAOT OBIAJACHUE YHUBEPCATHHBIMHA YUSOHBIMHU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU I€UCTBUSMU.

27.8.6.1. OBnaseHne YHUBEPCATbHBIMU yU€OHBIMU TTO3HABATEILHBIMU JICHCTBUSMH:
1) 6a3oBbIE JTIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M  aKTyalU3HpOBaTh IMPoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OMMpCACIIATL LCIIN ACATCIbHOCTU, 3aJaBas MapaMETpbl W KPUTCPHU HX HOOCTHIKCHUA,
COOTHOCHUTD PE3YyJIbTAThI ACATCIBHOCTHU C ITIOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BATh IIPpU OCBOCHHUH 3HAHHI OPpHUEMBI JIOTHYECKOI'0 MBINUJICHUA - BBIACIIATDH
XapaKTCPHBIC TIPHU3HAKU MOHATHH U YCTaHaBJIMBATb HUX B3aUMOCBA3b, HUCIIOJIB30BATH
COOTBCTCTBYIOIIMEC IMOHATHA JIA 00BACHEHUS OTACIBHBIX q)aKTOB u XBHGHHﬁ;



BBIOMPATh OCHOBAHUS M KPUTEPUH [T KJIacCU()UKALMHU BEIIECTB U XUMUYECKUX PEaKIIHIA;
YCTaHABIUBATh IPUYNHHO-CIIEACTBEHHBIE CBA3U MEXKIY U3YYaeMbIMU SIBJICHUSAMH;

CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIyKTUBHBIC, IeTyKTUBHBIC, TI0 AaHAJIOTHH ), BEISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUMsSI B PACCMATPUBAEMBIX SBJICHUSAX, (POPMYJIUPOBATH BBHIBOABI U
3aKJIIOYEHUS;

MPUMEHSTh B MPOLECCEe MO3HAHUS, UCIOJIb3YyEeMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIEC)
MOJIeTH, PpeoOpa30BBIBATh MOJICIILHBIC MPECTABICHUS - XUMUUYECKUN 3HAK (CUMBOJ) 3JIEMEHTA,
XuMHueckass (opmyrna, ypaBHEHHE XHMHUYECKOM peakuud - TpU pPElIeHUH y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a]a4, TPUMEHATh HA3BaHHBIE MO/ICJIbHBIE MPEICTABICHUS AJIs
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4a€MbIX BEIECTB U XUMUYECKUX PEAKLIUN.

2) 6a30BbBIC UCCICAOBATEIIBCKUE ACHCTBUS:
BJIaJIETh OCHOBAMH METO/I0B HAYYHOI'O TIO3HAHUS BEIICCTB U XUMUYECKUX PCAKIIHIA;

dbopMynaMpoBaTh LENM W 3aJa4d  UCCIICAOBAHUS, MHCIOIb30BaTh IIOCTABICHHbIE H
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMHUPOBAHMUS TUIIOTE3BI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJIeTh HABBIKAMHM CAMOCTOSITENILHOIO IUIAHMPOBAHUSA M IPOBEACHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOMIOJATh 32 XOJOM IIpoIecca, CaMOCTOSTEILHO
IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyauMpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAEIaHHOM
pabore;

HpI/IO6peTaTB OIIBIT y‘IeHI/I‘{eCKOﬁ I/ICCJIC,HOBB.TCHLCKOI;'I n HpOCKTHOﬁ ACATCIIbHOCTH,
IIPOABJIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJOB PCIICHUA
IMPAKTUYCCKUX 3aaaY, IPUMCHCHUIO PA3JIMYHBIX MCTONOB IMO3HAHUS.

3) pabora ¢ uabopmaruei:

OPHEHTUPOBATbCA B  paA3IMYHBIX MCTOYHMKAX UWHPopManuu (HAy4HO-TIOMYJIApHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl WHTepHeta),
aHaTU3UPOBATh MH()OPMAIUIO PA3TUUHBIX BUAOB U (HOPM NpECTaBICHUS, KPUTUYECKH OLIEHUBATh
€€ JOCTOBEPHOCTh M HEMPOTUBOPEUYHNBOCTb;

(dopMyaMpOBaTh 3aNpochl U TMPHUMEHATh pPA3JIUYHbIE METOJbl INPH TOUCKE U O0TOOpe
nH(popMalny, HeOOXOAUMOM JJIsl BBIMOIHEHHS YU€OHBIX 3a71a4 ONpeeIEHHOrO TUIIA;

HpI/IO6peTaTB OIIBIT MCIIOJIB30BaHUA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U
PA3IMYHBIX ITIOMCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (POpMY MpeAcTaBiIeHuss UHGOpMAIMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAY4HbI S3bIK B KayecTBE CpeJICcTBa INpuU paboTe ¢ XUMHUYECKOH
uHbopMalMell: MNPUMEHATh MEXIpeAMETHble ((u3NyecKue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIATYPY;

HCIIOJBb30BaTh U HpGO6p330BBIBaTI> 3HaKOBO-CUMBOJIMYCCKHUE CPCACTBA HAITIAJIHOCTH.



27.8.6.2. OBnaseHue yHUBEpCAIIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXTaeMOM TEMBI B XOJI€ JMAJIOTAa W/WIH AUCKYCCHUH,
BBICKA3bIBATh unacu, q)OpMyJII/IpOBaTI: CBOH HpGIIHO)KCHI/ISI OTHOCHUTCJIIBbHO BBITIOJIHCHU S
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3yslbTaTOB IO3HABATEJIBHOM NEATEIBHOCTH, IMOJIYYEHHBIX
CaMOCTOSITCJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUH XUMHYECKOTO
9KCHEPUMEHTa, MPAKTUYECKOH paboThl MO MCCIEOBAHUIO CBOMCTB H3YyYaeMbIX BEIECTB,
peanu3anuyu y4eOHOro npoekra M (OpMyJIHpOBaTh BBIBOJBI IO pe3yjbTaTaM IPOBEIECHHBIX
WCCIICZIOBAaHUM ITyTEM COTJIAaCOBAaHUS MO3UIHH B X0€ 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

27.8.6.3. OBnageHue yHUBEPCAIbHBIMU PETYJISITUBHBIMU ACHCTBUSIMU:

CaMOCTOATCIIbBHO IUIAHUPOBATHL M OCYIICCTBJIATH CBON IO3HABATCIILHYIO ACATCIBHOCTD,
orpeneNssi ee IeNU W 3aJa4d, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Hpe,unaraeMLn‘/’I AJIropuT™M HCﬁCTBHI}'I IIpHU BBIIIOJIHCHUHA y‘-Ie6HBIX 1 HUCCICOOBATCIbCKUX 3aaay,
BBIOMpaTh Hanbosiee A3 (HEKTUBHBIN CMIOCOO UX PEHICHUS C YYSTOM IMOJIYYCHHUS! HOBBIX 3HAHUU O
BCIICCTBAX U XUMUUYCCKUX PCAKIUAX,

OCYHCCTBIATE CAMOKOHTPOJIb CBOEH JIeITEILbHOCTH Ha OCHOBE CaMOaHaIn3a ¥ CaMOOIICHKH.

27.8.7. IlpeaMeTHBIE pe3yabTaThl OCBOSHHS IIPOrpaMMBbI CPEeTHET0 00111ero 00pa3oBaHus 1o
XUMHUM Ha 0a30BOM ypOBHE OpPHEHTHpPOBaHbl Ha OOecleYeHHe MPEeUMYIIECTBEHHO
o01meo0pa3oBaTeIbHOM U OOLIEKYJIbTYPHOM MOArOTOBKH oOyuatomuxcs. OHM BKIIIOYAIOT
cnenuduueckre st ydeOHoro mnpenMera "XuMusa' HaydHble 3HAHHUS, YMEHHS U CHOCOOBI
JIeMCTBUI MO OCBOEHUIO, MHTEPIPETALUU U NMPeoOpa30BaHUIO 3HAHUH, BUJIbI JIEATEIBHOCTH MO
MOJIyYEHHUI0O HOBOTO 3HAHHUS M MPUMEHEHHUIO 3HAaHWM B Pa3jIMYHBIX YUeOHBIX M peasibHbIX
YKU3HEHHBIX CUTYyalHsIX, CBSI3aHHBIX C XUMHUEH. B mporpaMMe 1o XuMuu NnpeAMETHbIE PE3YJIbTaThl
MIPEACTABJIEHBI 110 TOJaM U3y4YECHHUS.

27.8.8. K konmy oOyuenus B 10 kiacce mNpeaMeTHbIE pe3yJbTaThl OCBOEHHUS Kypca
"Oprannyeckasi XuMus'" OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN O XUMUYECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYIHOMI
KapTUHBI MHpa, pOJ XUMHUH B IMO3HAHUU SIBJIEHUU pupoanl, B (i)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTHYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBIO H
IIPUPOJIHOM Ccpelie;

BJIaJICHUC CHCTEMOM XHMHYICCKUX 3H21HI/II>1, KOTOpas BKIIIOYACT:

OCHOBOIIOJIAraloIIne NOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa,
MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHasi popmysia
(pa3BepHyTast U COKpaIEHHAs1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YITIEPOAHBIN CKEJeT,
(yHKIMOHANBHAS TpylNna, pagukaji, U30Mepus, W30Mepbl, TOMOJIOIMYECKUN psJl, TOMOJIOTH,
YTJIEBOAOPOABI, KMCIOPOA M a30TCOAEPIKAIIME COCIUHEHHS,, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS);

TEOPUHM U 3aKOHBI (TEOpHsl CTPOCHMs opraHmueckux semectB A.M. BytnepoBa, 3akoH
COXpPaHEHHUS MacChl BELLIECTB);

3aKOHOMCPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHU,



MHUPOBO33PEHUYECKHE 3HAHU, JIEIKALUE B OCHOBE IOHUMAHUS IPUYMHHOCTHA U CUCTEMHOCTH
XMUMHUYECKHX SBJICHHH, (DAKTONOTMYECKHE CBEJEHHs O CBOWCTBAaX, COCTaBe, IOJYYCHUH MU
0€301acCHOM HCIIOJIb30BAaHUM BaKHEHIIUX OPraHUYECKHX BEIIECTB B OBITY M IMPaKTHYECKOU
JEeATEIbHOCTH YETI0BEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC NPU3HAKU MOHATUH, YCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHS IIPU ONIMCAHUM COCTaBa, CTPOCHUA U
IIpEBpaLICHUI OPraHU4YECKUX COCIUHECHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJISi COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalleHHOH) (OpMyJT OpraHUYECKHX BEILIECTB
Y YpaBHEHHH XMMMYECKUX PEAKLUWW, U3rOTaBIMBATh MOJEIHN MOJIEKYJ OPTaHMYECKUX BEIIECTB
JUISL UJUTIOCTPALMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMSI;

c(OPMHUPOBAHHOCTh YMEHUI YCTaHABIUBATh NPUHAJUIEKHOCTh MU3YYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHUIO K OIpPENEICHHOMY KiIacCy/Tpylnne CoeluHeHUN
(YyrieBoIopoasl, KUCIOPOX W a30TCOJEpKAalllMe  COEAMHEHHs, BBICOKOMOJEKYJISIPHbIE
COEIMHEHMS), JaBaTb UM Ha3zBaHUA 10 cucrematnueckor HoMeHknatype (IUPAC), a taxxke
IPUBOJINTh TPUBHAJIbHBIE HAa3BaHMs OTIEJIbHBIX OPraHUYECKHUX BELIECTB (ITHJICH, MPOIMUIIEH,
alleTWICH, STHJICHIJIMKOIb, TIJIHMLEPUH, (eHOd, (OopMaibAerull, aleTaibIeru], MypaBbHHas
KHCJIOTA, YKCyCHasl KUCIJIOTa, OJIEMHOBAas KUCIJIOTA, CTEApPUHOBAs KUCIIOTA, INIIOKO3a, (pPyKTO3a,
KpaxmaJl, LIeJUTE0JI03a, TIUIHH);

CCbOpMI/IpOBaHHOCTB YMCHUA ONpEACIiATb BHUABI XUMHYECKOM CBS3H B OpPTraHU4YCCKUX
COCAUMHCHUAX (OI[I/IHapHBIC u KpaTHLIC);

CCbOpMI/IpOBaHHOCTI) YMCHUA TNPHUMCHATH IIOJTOXCHUSA TCOPUHU CTPOCHUA OPraHUYCCKHUX
BCIICCTB AM. ByTHCpOBa JJIsA OOBSICHEHHS] 3aBUCHMOCTH CBOMCTB BCIICCTB OT HMX COCTaBa U
CTPOCHUA; 3aKOH COXpPAaHCHUA MaCChl BEUICCTB,

chOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMUYECKHE CBOMCTBA THUITHMYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, 9TaH, OSTWIEH, MPONWJIECH, aneTwieH, Oyramuen-1,3, meTwnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJI, ATHJICHIJINKOJb, TIHICPUH, (EHOJ, aleTaabIeTu]l, MypaBbHHasI M YKCYCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmaj, UeII03a, aMUHOYKCYCHas KHCIIOTa), HWIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX DPEAKIUN C
UCTIOJb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTb HCTOYHUKU YIJIEBOJAOPOIHOIO ChIPbs
(nedTh, MPUPOAHBIN Ta3, yroib), cHOcoObl MX MEepepabOTKM M NPAaKTUYECKOe MpPHUMEHEHHE
IPOAYKTOB NEPEepabOTKU;

c(OPMHPOBAHHOCTh YMEHUH POBOIUTH BBIYUCIICHHUS [10 XUMUYECKUM YPAaBHEHHUSM (MacChl,
o0Bbema, KOJIMYEeCTBA UCXOAHOIO BEILIECTBA WM IIPOAYKTa pEaKLMu 10 U3BECTHBIM Macce, 00beMy,
KOJINYECTBY OJIHOTO M3 UCXO/HBIX BEILECTB UM MPOAYKTOB PEAKIHH);

c(hOpMHUPOBAHHOCTh YMEHUMN BIAJETh CUCTEMOUN 3HAHWKA 00 OCHOBHBIX METOJAaX HAyYHOTO
IIO3HAHUSA, MCIIOJb3YEMbIX B XHMHUHU IIPU MU3YYECHHM BEIIECTB M XUMHYECKUX SBICHHUU
(maOnrogeHue, HW3MEpEHUE, OSKCIEPUMEHT, MOJEIUPOBAHKUE), HCIOJIb30BaTh CUCTEMHbIE
XUMHMYECKHUE 3HAHMS ISl IPUHATHS PEILIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLHsIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(hOpPMUPOBAHHOCTh YMEHHUI COOO/IaTh MpaBUjia MOJTH30BAHMS XUMUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHUEM, a TAK)KE MpaBUiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C



HWHCTPYKIUAMHU 10 BBIITIOJIHCHUIO HaGOpaTOpHLIX XUMHNYCCKUX OIIBITOB,

c(OPMUPOBAHHOCTh YMEHUU IJIAHUPOBATH W BBIMOJIHATH XUMHYECKHH DSKCHEPUMEHT
(mpeBpallleHHss OPraHUYEeCKUX BEILECTB IPU HAarpEeBaHUU, MOJyYEHUE STUIEHA U U3YyUYEHUE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB IPU HarpEeBaHUU,
I[BETHbIE pEAaKI[MH1 OEJIKOB) B COOTBETCTBUH C MIPABMIIAMHU TEXHUKHU O€30MaCHOCTH MPHU 00palieHUN
C BEIIECTBAaMHU U JAOOPATOPHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3yIbTaThl XMUMHUYECKOTO
JKCIepuMeHTa B (opMe 3alucu YpPaBHEHUH COOTBETCTBYIOUIMX peakuuil u (HopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHATU3UPOBATh XUMHUYECKYIO HH(OpPMAIHIO,
MOJTy4yaeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil undopmanuu, UHTEepHET U 1pyrux);

chOpPMUPOBAHHOCTh YMEHUW COONIOJATh TPaBHJIA OKOJOTHYECKH IIeTIECO00pa3HOTO
NOBe/IeHUsl B OBITY M TPYAOBOM [EATEIbHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/I0pOBbS U
OKpYKarolllel IMPUPOJHON Cpelbl, OCO3HABATh OMACHOCTb BO3JECHCTBHUS HA YKUBBIE OpPraHU3MBbI
OTNpe/IeNIEHHbIX OpPTraHWYeCKUX BEIIECTB, MOHMMas cmbica mnokasarens [IJIK (mpenenbno
JOMYCTUMOMN KOHIICHTPAIIHH ), IOSCHATH Ha IPUMEpPaxX COCOObI YMEHBIIICHUS U MPEAOTBPAILICHUS
UX BPEIHOI'O BO3/ICMCTBUS HA OPraHU3M UYEJIOBEKA;

JJIA 06yan0H_II/IXCH C OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA: YMCHUC NPHUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIHBIX METOJaX IMO3HAHHA BEIIECCTB U XUMHUYCCKUX HBHGHHﬁ;

JUTSI CJICTIBIX U CIA0OBUISAIINX OOYYAIOIIMXCS: YMEHHE UCTIOIb30BaTh Pelbe(PHO TOUSHHYIO
cucteMy o6o3Hauenuii JI. bpaiins nis 3anucu xuMmudeckux Gopmyi.

27.8.9. K kony oOyuenus B 11 kiacce npeaMeTHble pe3yabTaThl OCBOEHUs Kypca "Obmas
Y HEOPTraHWYECKAast XUMHUSL"' OTPAKAFOT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN O XUMUYECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYIHOMN
KapTUHBI MHUpa, PO XUMHUH B IMO3HAHUU SIBJIEHUN pupoael, B (i)OpMI/IpOBaHI/II/I MBIIIIJICHUA U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAaKTHYECKUX 3a/7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO H
IIPUPOJIHOM Cpenie;

BJIaJJICHUC CHCTEMOM XHMHUYICCKHX 3H3HI/II>1, KOTOpas BKIIIOYACT:

OCHOBOIOJIAraloINe NOHATHS (XMMUYECKHIA JIEMEHT, aTOM, U30TOIl, S-, P-, d-3JIEKTPOHHBIE
opbUTamu  aTOMOB, HWOH,  MOJIEKyJa, MOJb, MOJSIPHBII ~ 00BbEM,  BaJIEHTHOCTD,
JJEKTPOOTPULATENBHOCTD, CTENEHb OKHUCIEHHUS, XMMHMUYECKas CBSA3b (KOBAJIEHTHas, WOHHAs,
MeTaJlIn4yeckasi, BOJAOPOAHas ), KpUCTaNINYEeCKas pelIeTKa, TUIIbl XUMHUUECKUX peaKkiuii, pacTBop,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUcconyanus, OKUCIIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOMN peakluu, XUMUYECKOE PAaBHOBECHE);

TEOPHH U 3aKOHBI (TEOPHs SJEKTPOIUTUYECKON JHCCOLMaluy, nepuoandeckuii 3akon J1.1.
MeHeneeBa, 3aKOH COXpaHEHUSI MacChl BEIECTB, 3a4KOH COXPAHEHUs W NPEBPALICHUS YHEPTUH
IpU  XUMHYECKMX  PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHMI  SI3bIK  XHMHH,
MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAaHUS NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SBJICHHUH, (DAKTONOTHYECKHE CBEJEHHs O CBOWCTBAaX, COCTaBe, IMOJYYCHHHU H
0€30MacHOM HCIIOIb30BAaHUM Ba)KHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPaKTHYECKON
JeATEIbHOCTH YEII0BEKA,

C(bOpMI/IpOBaHHOCTB YMeHI/II\/'I BBISABJIATH XapaKTCPHLBIC IMPU3HAKA HOHSITHfI, YCTaHaBJIMBATb
HUX B3aNMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIMUC IMOHATHUA HPH OIMMMCAHUN HCOPraHUYCCKHX



BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJISi COCTaBICHHS
(¢opMyn BemlecTB M ypaBHEHHH XHMHUYECKHUX pPEAKIMHA, CHCTEMATUYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBManbHbIE Ha3BaHUs OTICIBHBIX HEOPTAHMYECKUX BEIIECTB (yrapHbIA ras,
erIGKHCHLIfI ra3, aMMHakK, ramicHas HM3BCCTb, HCramicHasd HU3BCCTb, IMUTHCBAA COAAd, NHUPUT H

JpYTHE);

c(hOpPMUPOBAHHOCTh YMEHHI OIPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHHSI XUMHUECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOI0 COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBaJEHTHAs, MOHHAs,
METaJUTMYECKasi, BOJOPOJHAsI) B COCIUHEHMSIX, TUI KPUCTAJUIMUECKOM PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COEAUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMH yCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTraHMUECKUX BEILECTB
[0 UX COCTaBYy K OINpPEAEIEHHOMY KIIACCYy/TpYIIe COeAMHEHUH (TPOCThIC BEIIECTBA - METAJUIBI U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCUDI, COIH);

c(OPMHPOBAHHOCT, YMEHHMH pAacKpbIBaTh CMBICT Iepuoandeckoro 3akona J[.M.
MenzeneeBa UM JEMOHCTPUPOBAaTh  €r0  CHUCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYI U
NPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHUE AaTOMOB XMMHUYECKUX
aneMeHTOoB 1 - 4 nepuonos Ilepuonnyeckoii cucrembl xumudeckux anemeHTos .M. Menneneesa,
WCIIOJIB3YSl MOHSTHS "S-, p-, d-d5IeKTpoHHbBIE opOuTanu", "sHepreTHueckre ypoBHU", 0OBICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKUX IEMEHTOB M UX COCIMHEHUM 110 NIEPUOIaM U
rpymnmaMm [leproandeckoil cuctemMsl XuMu4ecKux 3ieMeHToB /.M. Mennaeneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIINE XMMHUYECKHE CBONCTBA
HEOPraHWYECKUX BEIIECTB Pa3jIU4HBIX KJIACCOB, IMOATBEPKAATh CYIIECTBOBAHWE T'€HETHYECKOU
CBA3U MEXKJIY HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATH XUMHUYECKUE DPEAKIMH MO Pa3TUYHBIM
Mpu3HaKaM (YUCIIy U COCTaBy pEarupyromux BeMIECTB, TEIIoBoMY d(dekTy peakuuw,
U3MEHEHUIO CTETICHEeW OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBJISATh YPaBHEHUS PEaKIMi pa3INYHbIX TUIOB, IOJHbBIE
U COKpallleHHbIC YPaBHEHHUS PEaKIUH MOHHOTO OOMEHA, YUMTBIBAsl YCJIOBUS, NMPH KOTOPBIX 3TU
peaKkuu UayT A0 KOHIIA;

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ MNpOBOAWUTL pPCAKIUU, MNOATBCPIKAAIOIINC KaueCTBEHHBIN
COCTaB pa3jIMYHBIX HEOPTraHUYCCKUX BCHICCTB, pacClio3HaBaTb OIBITHBIM IIYTEM HOHBI,
IMPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HCOPIraHNYCCKHUX BCUICCTB;

c(hOPMHUPOBAHHOCTh YMEHUH PACKPHIBATH CYIIHOCTH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OanaHca ATHX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIUu OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEIICHHS XWMHUYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3aeicTBus (mpunmun Jle [llarense);

C(I)OpMPIpOBaHHOCTL YMeHI/II\/'I XapaKTCPU30BaTh XUMHUUYCCKHUC ITPOLCCCHI, JICIKAIIINC B OCHOBC
IMPOMBIIIJICHHOTO  ITOJIYUCHU A CepHOI\/'I KHUCJIOTBI, aMMHaKa, a TaK¥XeC C(bOpMI/IpOBaHHOCTI)



npeicTaBieHuit 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOiieMax XMMUYECKOTO
IIPOU3BOJCTBA;

C(l)OpMPIpOBaHHOCTL YMCHI/Iﬁ NpOBOAWUTL BBIYHUCICHUA C HCIIOJIB30BAHUCM TIOHATHA
""MaccoBasi JI0Ji1 BelIecTBa B pacTBope’, OOBEMHBIX OTHOIICHWH Ta30B MPU XHUMHYECKUX
pCaKknuAaXx, MaCChl BECIICCTBA NI O6’beMa ra3oB 10 U3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MaCCC UJIN
00BEMY OJTHOTO U3 YYAaCTBYIOLIUX B PEaKLUU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUs1 MAaCChl BEUIECTB, IPEBPAILLCHUS U COXPAHEHUSI SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIOIATh MpaBUjia MOJBb30BAHUS XUMHUYECKON TOCYI0U U
71a00paTOpHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

Cc(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHH OSKCIIEPUMEHT
(paznokeHue TMepoKcHIa BOAOPOJAa B MPHUCYTCTBUU KaTaiau3aTopa, OIpeleseHHe Cpeibl
PacTBOPOB BELIECTB C MOMOLIbI0 YHHUBEPCAIILHOTO MHIMKATOPa, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peakluh HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUd Ha
cyabdar-, kKapOoHaT- U XJIOPUI-AHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE HKCIEPUMEHTATbHbIX
3aMa4 o TtemaMm "'Mertamiel" u "Hemeramnawl") B COOTBETCTBMM C TIpaBWJIAMU TEXHUKH
0€30MaCHOCTH IpH 0OpaIlleHNH C BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM, NIPE/ICTABIISATH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (opme 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaIM3UPOBATh XHUMHUYECKYI0 HH(POpPMAIUIO,
II0JTy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CPEJICTBA MACCOBOM KOMMYyHHKaluu, MIHTepHET U ApyTHX);

cOpPMUPOBAHHOCTh YMEHUH COONIOJATh NpaBHJIAa HSKOJOTMUYECKH II€JIeCO00pa3HOTo
MOBE/ICHUsT B OBITY W TPYAOBOHM NEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/I0POBbSI U
OKPY’KaOIIeH MPUPOHON Cpellbl, 0OCO3HABATH OMACHOCTh BO3JIEHCTBUSI HA YKUBBIE OPTaHU3MBI
OTIpe/IeIeHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBIIEHUS U TIPEAOTBPAIEHUS UX BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M YEJIOBEKA;

JJIsL 06yqa101111/1xc51 C OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3JO0POBbsA: YMCHUC NPHUMCHATH
3HAaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BEIIECTB U XUMHUYCCKUX HBHGHHfI;

JUTSI CIIETIBIX U CTA00BUISAIIMX O0YYAIOIINXCS: YMEHHUE UCIIONIB30BaTh Pelbe(hHO-TOUCHHYIO
cucteMy o6o3Hauenuii JI. bpaitns nis 3anucu xuMmudeckux Gopmyi.

27.9. B ¢denepanbHbIX M pErHOHANBHBIX MPOLEAYpax OICHKH KadecTBa 0OOpazoBaHUs
WCTIONB3YEeTCsl TepeueHb (KoaudpuKaTop) pacmpeaesieHHbIX [0 KjaccaM IMPOBEPsSEeMBIX
TpeOOBaHUil K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl CPETHET0 00IIEro
00pa3oBaHMs M DJIEMEHTOB COACPKAHUS 110 XUMUH.

Tabnuua 15
[IpoBepsiemble TpeOoOBaHUS K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHOU nporpaMmel (10 kiacc)
Kon IIpoBepsieMble TpeAMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSAEMOTO o0pa3oBaTeNbHON MPOrpaMMBbl CpeHEro 001Iero 00pa3oBaHus

pe3yJibrara

1 Teopernueckrie OCHOBBI OPraHUYECKON XUMHH




1.1

ChopMHUpPOBAHHOCTh TPEICTABICHUNA O XUMHUYECKOHW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KApTHUHBI MHUPA, POJIM XUMUU B MO3HAHUU SIBICHUI
OpUPOasl, B (OPMUPOBAHWUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW  AJisi  pelleHus
MPaKTUYECKUX 3a/7ad W JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON cpenie

1.2

Brnagenne cuctemMoil  XMMMYECKMX  3HAHHWI, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArAFOIIUE MTOHATHUSA (Monexyna, BAJICHTHOCTB,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl CBS3b, MOJIb,
MoOJIIpHasT ~ Macca,  MOJISIpHBIH  00beM,  yIJEpOAHBIH  CKEJeT,
(byHKLIMOHATIBHAS TPYIINA, PAJUKaIl, U30MEPUsl, U30MEPhI, TOMOJIOTUYECKUN
pAl, TOMOJIOTH, YIVIEBOJOPOABL, KHCIOPOA- M  a30TCOAEpKalue
COCJIMHEHUS, OHMOJIOrMYeCKH aKTUBHBbIC BellecTBa (YIJIEBOIbI, >KUPHI,
OeNKu), MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COCIMHEHUS); TEOPUU U 3aKOHBl (TEOpHUsS XUMHYECKOTO CTPOCHHS
opranuueckux  BemectB  A.M.  ByrtnepoBa), = 3aKOHOMEpPHOCTH,
CHUMBOJIMUYECKUH S3bIK XUMHH, (AKTOJIOIMYECKHE CBEIEHUS O CBOMCTBaX,
COoCTaBe, IIOJIyYeHHH U OE30MaCHOM MCHOJIb30BAaHUM  BaKHEHMIIUX
HEOPraHMYECKUX M OpPraHMYeCKHX BEUIECTB B OBITY M NPaKTHYECKOM
JIeATEIILHOCTH Y€JI0BEKA

1.3

CdopMupoBaHHOCTh YMEHUN BBISIBISATH XapaKTepHbIE MPU3HAKHU MTOHATHH,
YCTaHABIMBATh MX B3aUMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE
MOHATUS IIPU ONHCAHUM COCTaBa, CTPOCHHUSI M IIPEBPALICHUN OPraHUYECKUX
COEIMHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHHUN HCIIOJIB30BATh XUMUYECKYI) CUMBOIIUKY JUIS
COCTaBJICHUS ~ MOJIEKYJSIPHBIX W CTPYKTYpHbIX  (pa3BepHYTO,
COKpAIIEHHOM) (OPMYJT OPTaHUYECKUX BEUIECTB U YPABHEHUN XUMUYECKUX
peaklyii, U3roTaBIuBaTh MOJEIA MOJIEKYJ] OPraHMYECKHUX BEIIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopMupoBaHHOCTh YMEHUH yCTaHABIMBATH PUHAICKHOCTh U3yUECHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTAaBy U CTPOCHHUIO K OMpPENEICHHOMY
Kjaccy  (rpynme) — coeiMHEHuM  (YIVIEBOJOPOIbI,  KHCIOpOA  H
a30TCOJEpIKAIIME COENMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHUS),
JlaBaTh UM Ha3BaHUs 10 cucteMarnyeckoi HomeHkiatype (IUPAC)

1.5

CdopMHUpOBAaHHOCTE YMEHUSI ONPEICNATh BUABI XUMHYECKOH CBS3U B
OpPraHUYECKUX COCAMHEHUSX (OJMHAPHBIC U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHUS NMPHUMEHATh: MOJOXKEHUS TEOPUU CTPOCHMS
oprannueckux BemectB A.M. BytnepoBa A oObsCHEHUS 3aBUCHMOCTH
CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHMsI MacChl
BELICCTB

VYraeBonopossl. Kuciopozconepxaiiye u a30TCoACpIKaIe OPraHuIecKue
coeMHeHUs. BRICOKOMOJIEKYISIPHBIC COCIMHEHUS

2.1

C(I)OpMPIpOBaHHOCTL yMeHI/Iﬁ MMPpUBOAUTH TPUBHAJIBHBIC Ha3BaHMUA
OTACJIBHBIX OPraHU4YC€CKHUX BCHICCTB (BTI/IJ'ICH, MIpONuJICH, aucTUJICH,
OTUJICHIJIUMKOJIb, TJIMICPHH, (1)CHOJ'I, (l)OpMaJ'II)I[el"I/II[, alcTalIbACTU I,




MypaBbUHas KHCIOTa, YKCyCHas KHCJIOTa, OJIEMHOBas  KHUCIIOTa,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PyKTO3a, KpaxMal, 1eJUTI0103a, TIIULHH)

2.2

CdopMHUpOBaHHOCTh yYMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3nyecKkne W XHMHYECKHE CBOWCTBA THITMYHBIX TIPEJCTaBUTEIICH
pa3IMyYHBIX KJIACCOB OpPraHMYECKHX BeEIIecTB (MeTaH, JTaH, JTHIIEH,
MpOMWJIeH, amneTuieH, OyragueH-1,3, wmetwiOyraauen-1,3, OeHzod,
METaHOJ, ATaHOJ], JTHJICHTIUKONb, TIUIEpUH, (EeHON, aleTambIerus,
MypaBbHHAsE W YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUII0JI03a,
aMHUHOYKCYCHAasl KHCIIOTa)

23

ChopMupoBaHHOCTh YMEHHMS WIUTIOCTPUPOBATh TI'E€HETUYECKYIO CBS3b
MEXy TUITUYHBIMH IIPEICTaBUTEIAMH PA3JIMYHbIX KJIACCOB OPTaHUYECKUX
BEILLECTB YPaBHEHUSAMHU COOTBETCTBYIOIIMX XUMHUYECKMX pEaKLUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYJT
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CdopmupoBaHHOCTD YMEHHUS XapaKkTepU30BaTh HMCTOYHHMKHU
YIIEBOAOPOAHOTO CHIPbsl (He(Th, MPUPOAHBIA Ta3, yroib), CIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHA U )KA3HL. PacueTsl

3.1

CdopmMupoBaHHOCTh YMEHUH BJIaJEeTh CHUCTEMOW 3HAHUI 00 OCHOBHBIX
METOJaX HAay4YHOTO TO3HAHHUA, HCIOJIb3YEMbIX B XHUMHHU TPH H3YUCHUH
BEIIECTB U XUMHUUYECKUX SBJICHUH (HaOII0/IeHNe, U3MEPEHUE, SKCTIEPUMEHT,
MOJICIUPOBAHUE), MCIOJIb30BATh CHUCTEMHbIE XMMHYECKUE 3HAHUS IS
MPUHATHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C
BEILIECTBAMH U UX MTPUMEHEHUEM

3.2

ChopMupoBaHHOCTE  YMEHHH  COOJIFOATh  TMpaBWIa  IOJIb30BAHUS
XUMHYECKOH MOCY 101 U 1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MPpaBUiIa
oOpamieHusi ¢ BeEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH TIO
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB
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ChopMupoBaHHOCT YMEHMH IUIAHUPOBATh W BBINOJIHATH XUMHYECKHM
OKCIIEPUMEHT (TPEBpaIlleHrsI OPraHUYECKUX BEIECTB NPH HArpeBaHUH,
NOJy4eHHe STUJICHAa U M3Y4YEHHE €ro CBOMCTB, KaueCTBEHHbBIC pEaKIHH
OpraHU4YCCKUX BCHICCTB, ACHATYpaluid O€JIKOB IIpyu Harp€BaHWH, OUBCTHLIC
peakuuy OEIKOB) B COOTBETCTBUHU C INpaBHJIAMH TEXHUKHU O€30MaCHOCTH
npu oOpalleHuH C BeHIeCTBAMM U J1a0OpaTOPHBIM 00OPYJIOBaHHEM;
NPEJCTaBIATh PE3yJIbTaThl XMMUYECKOTO 3KCIEPUMEHTa B (opMe 3alucH
yYpaBHEHHI COOTBETCTBYIOIIMX pEAKIUHd M (HOpMyITMpOBaTH BBIBOJBI Ha
OCHOBE 3THX Pe3yJbTaTOB
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CdopMUpOBaHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS MO XUMHUYECKUM
ypaBHEHHUsAM (Macchl, 00BbE€Ma, KOJIMYECTBA HCXOTHOTO BEIIECTBA WIIU
MPOIYKTa PEAKIMK MO U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO U3
WCXOJIHBIX BEIIECTB WJIA MPOTYKTOB PEAKIIHH )

3.5

CdopMHpOBaHHOCTh YMEHUN KpPUTHUYECKH aHAIU3HPOBATh XUMHUYECKYIO
UH(OPMALIKIO, TIOTYYaeMyI0 U3 pa3HbIX MCTOYHHKOB (CPEICTBa MacCOBOM
uHpopManuu, cetb UHTEpHET u apyrue)

3.6

CdopmMupoBaHHOCTh yMEHMH  COONMIOJATH MpaBUiIa  SKOJIOTHYECKH




11eJ1€c000pa3HOro MOBEACHHUS B OBITY M TPYAOBOM NEATEIBHOCTU B LIETSAX
COXpaHEHHMsI CBOErO 3JI0pOBbsi M OKpY’KaIOLIeH NPUPOIHONW Cpespbl,
OCO3HaBaTh OIIaCHOCTH BO3I[CI>'ICTBH$I Ha JXUBBIC OPraHU3MBbI OIIPCACIICHHBIX
OpPraHMYeCKUX BEIeCTB, MOHMMas cMbich nokaszarens IIJIK (mpenensHo
JOIYCTUMOW  KOHLIGHTpallMM), TMOSICHATh Ha MpHUMEpax CHocoObl
YMEHBUICHUSI U TIPEAOTBPALICHUS] UX BPEJAHOTO BO3ACUCTBUS HA OpraHU3M
YeJI0BeKa

Taomuma 15.1

[TpoBepsiembie aneMeHThI coaepkanus (10 kmacc)

Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS
1 Teopernueckre OCHOBBI OPraHUYECKON XUMUHU
1.1 IIpeamer OpraHM4ecKO XHMMHH: €€ BO3HUKHOBEHHME, pa3BUTHUE U 3HAYCHUE B

MOJTyYeHUH HOBBIX BEIECTB M MaTepHasioB. Teopus CTPOEHHUS OpPTraHUYECKUX
coenuHeHnit A.M. BytnepoBa, ee OCHOBHBIEC MOJOKEHUS

1.2 CrpykTypHBIe (GOPMYNBI OpraHMYECKHMX BemecTB. [OMonorusi, u3oMepus.
XUMHUECKas CBS3b B OPraHMUECKUX COEAMHEHHSIX - OAMHAPHBIE U KpaTHbIE CBS3U.
[TpencraBnenne o kaaccu(UKaUU OPraHMYECKUX BEIIECTB

1.3 Homenknatypa opraHndeckux COE€JUHEHMH (cucteMaTudeckasl) M TpUBHAJIbHBIE
Ha3BaHUs BAKHEHIINX MpeCcTaBUTENEH KJIaCCOB OPIraHNYECKHUX BEILECTB

2 YTi1eBo0po bl

2.1 AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUUECKUH psasl. MeTaH u 3TaH - npocTeiline
MIPEACTABUTENHN aJIKaHOB: (DU3UYECKHEe U XUMHUYECKHE CBOWMCTBa (peakiuu
3aMEILeHUS U TOPEHUS ), HAXOXKJICHUE B MPUPOJE, MOJIyYEeHUE U IIPUMEHECHHE

2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHH psif. DTUIEH W TPONWIEH -
IpocTeiilliie NpeACTaBUTENN aJIKEHOB: (U3MUecKHe M XHUMHYECKHE CBOWCTBa
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUA, THApPATALUU, OKUCICHUS U
MOJIMMEPU3AINH ), TOTyUYEeHUE U IPUMEHEHHE

2.3 Ankamuensl: Oytamuen-1,3 u MerunOyrtamueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius noauMepusanun). [lonyueHne CHHTETUYECKOTO
Kay4dyKa ¥ PEe3UHBI

2.4 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUUECKHUHN P, ALCTHUIICH -
NPOCTEHIINY TPEACTABUTENh AaTKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE W
XUMUYECKHE CBOMCTBA (Peakluy THIPUPOBAHMS, TAIOTCHUPOBAHUS, THAPATALIHH,
TOpPEHUs ), TOJIydYeHUE U MPUMEHEHHE

2.5 Apenbl. bensom: cocraB, crpoeHue, (uzMyYecKHMe W XHMHUYECKHE CBOWCTBA
(peakuuy raJoreHNPOBAHUS M HUTPOBAHMUS), TOJydeHne u mpuMeneHue. Toiyour:
coCTaB, CTpoeHHe, (U3NYEeCKHe MW XUMHUYECKHME CBOHCTBa  (peakuuu
raJOreHUPOBaHUsI W HUTPOBAHMA), MOJNyYEHHE M TPUMEHEHHEe. TOKCHYHOCTH
apeHoB. ['eHeTmyeckas CBs3b MEXKIy YIVIEBOJOPOJAAMH, NPUHAMICKAIIUMHU K
Pa3IUYHBIM KJIaccaM




2.6

[IpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB. [IpupoaHblii ra3 v MomyTHIE HE(PTAHBIE
ra3sl. Hegtp 1 ee mpoucxoxxaenue. CriocoObl nepepaboTKu HEPTU: NMEPEroHKa,
KPEKUHI (TepMHMUYECKUN, KaTalnuTudeckuil), nuponus. [IponykTel nepepaboTku
He(TH, UX MPUMEHEHHE B NPOMBILUIEHHOCTH U B ObITYy. KameHHBIH yronb u
IPOAYKTHI €0 nepepadoTKu

Kucnopoacoaepxariue opraHUM4ecKue COeTMHEHHS

3.1

[IpenenbHbIe OAHOATOMHBIE COIUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NUecKue
M XUMHYECKHME  CBOWCTBa  (peakluu C  aKTUBHBIMH  METaJUIAMH,
raJIOreHOBOJIOPOJaMH, TOpEeHHE), NpuMeHeHue. BoaoponHble CBSI3U MEXIY
MOJIEKYyJIaMH cHUPTOB. [leficTBHE MeTaHOJIa W 3TaHOJA HA OPraHW3M YEJIOBEKa.
MHoroaromMHbie CIUPTHL. DTUICHTIUKOIIb U TIUIEPUH: CTPOEHUE, (PU3HUECKUe U
XUMUYECKHE CBOWCTBA (B3aUMOJIEMCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHAasl peakiys Ha MHOroaTOMHbIe crnUpThl). JlelicTBUe Ha OpraHusM
yesoBeka. [[puMeHenue riuuepuHa u STHICHTITUKOJIS

3.2

®DeHoM: CTpOeHUE MOJIEKYIIbI, (PU3MUECKHE K XUMUYECKUE CBOMUCTBA. TOKCHYHOCTD
¢denomna. [Ipumenenue penomna
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Anpaeruapl ¥ KeToHb. DopMaibieTu/l, aleTaabAeTH I CTpOeHHEe, PU3HUECKUE U
XUMUYECKHUE CBOMCTBA (pEaKIMU OKHUCICHUS U BOCCTAHOBJICHHUS, Kau€CTBEHHbIC
peaKIyM), MOTyYeHUE U IPUMCHEHUE
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OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KHCIOTHl. MypaBbUHAs M yKCyCHas
KHCJIOTBI: CTpOEHUE, (PU3NIECKHE U XUMHUECKUE CBOICTBA (CBOMCTBa, 00IIMeE s
KJlacca KHUCJIOT, peakuus -dTepudukanuu), TOJy4YeHHEe U TNPUMEHEHHE.
CreapuHOBas ¥ OJIEMHOBAsl KUCIOTHI KaK MPEJICTABUTENIN BBICHINX KapOOHOBBIX
KHUCTIOT. MbIjIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEe AeiicTBHE

3.5

CrnoxHble 3¢Upbl KaKk NPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX
a¢upos. Kupel. ['maponus xupos. Ilpumenenue xupoB. buonoruueckas poib
KUPOB

3.6

VYrieBoJpl: cOCTaB, KJIacCU(PHUKAIMS YIIIEBOJOB (MOHO-, M- U TOJIHCAXapH]IBI).
['moko3a - mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nueckue U XMMHUYECKHE CBOMCTBA (B3aUMOJEHWCTBUE C THAPOKCHIOM MeEAH
(IT), oxucnenne ammuauHbIM pacTBopoM okcupaa cepeOpa (I), BoccraHoBieHue,
OpoXKeHME TJIIOKO3bl), HaXOXKIEHHWE B MpPUPOJE, MpUMEHEHHe, OHoIorndeckas
poab. dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3bl. KpaxMall u 1mesuirono3a Kak
npuponaHbie nonuMepsl. CTpoeHue Kpaxmana M LEeJUIroJ03bl. PU3NYECKHE H
XUMHUUYECKHE CBOMCTBA KpaxMaia (THIpOoJIn3, KaUeCTBEHHAs peaKlus C HOJ0M)

A3oTconepKale OpraHn4eckue COeqMHEHUS

4.1

AMUHOKHUCIIOTHl Kak aM(oTepHble OpraHMYecKHe coenuHeHus. Pusznyeckue u
XMMHUYECKHE CBOWMCTBAa aMHUHOKHCIOT (Ha NpuMepe IiuiuHa). buonornueckoe
3HAYE€HHE aMMHOKHUCIOT. [lenTuasl

4.2

benkun kak mnOpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS U TPETHUYHAS CTPYKTypa OenkoB. XMMHUECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ACHATYpallKs, KaYeCTBEHHbIE PEaKIIMH Ha OEJIKU

BI)ICOKOMOJ'IGKy.]'IﬂpHI)IC COCAUHECHUA




5.1 OcHOBHbBIE MOHSTHS XMMHUU BBICOKOMOJEKYJSPHBIX COECIUHEHHI: MOHOMED,
[IOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHDb NIOJUMEPU3ALINH, CPEIHSAS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN -
NIOJIMMEPU3ALHS U ITOJIMKOHEHCALIHS

52 OKCHEpUMEHTAJIIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M HX NPEBPALICHUMN:
03HaKOMJIEHHE ¢ 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yykoB. [loirydeHre CHHTETUYECKOrO KaydyKa U pe3UHbI

Tabmuma 15.2

[IpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHO Tporpammsl (11 kimacc)

Kon [IpoBepsieMble mpeIMeTHBIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeNbHON TPOrpaMMBbI CPETHETO 00IIero 00pa3oBaHuUs
pe3yibTaTa
1 TeopeTuueckre OCHOBBI XUMHUH
1.1 Bnagenue cucrteMold XMMWYECKMX 3HAHUH, KOTOpas  BKJIKOYAET:

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH AJIIEMEHT, aTOM, JJICKTPOHHAS
00oJi04Ka aroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, JJICKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
CBSI3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIA 00bEM, KpUCTaIMYecKast
pernieTKa, THIIBI XUMHYECKUX peaKImiA (OKUCTUTEIBHO-
BOCCTAHOBUTEJIBHBIE, 9K30- M OSHJIOTEPMHUYECKHE, PEAKIUU HOHHOTO
oOMeHa), pacTBOpP, AJIEKTPOJUTHI, HEDJICKTPOIMTHI, SJIEKTPOJIUTHUYECKAST
JIUCCOIMAIUS, OKHCIUTENIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU
peakIuy, XWMHYECKOE€ paBHOBECHE); TEOPHHM H 3aKOHBI (Teopus
ANEKTPOIUTUYECKON  auccouuanuu, Ilepmogmueckuin 3axkon  J[.U.
MenneneeBa, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUU, (DAKTOJIOTHYECKHE CBEICHHS O CBONCTBAX,
COCTaBe, TIOJIy4YeHUH U O€30MacHOM HCIOJb30BAaHUM  BaKHEHUIINX
HEOPTaHMYECKUX BEIICCTB B OBITY M MPAKTUYECKOM IeITETLHOCTH YSIIOBEKA

1.2 ChopMupOBaHHOCT YMEHHH BBIABIATH XapakTepHbIE TPU3HAKUA H
B3aMMOCBSI3b U3yUEHHBIX IOHATHH, IPUMEHATh COOTBETCTBYIOLME TOHATHS
IPU ONUCAHUM CTPOEHUS U CBONCTB HEOPraHWYECKUX BEIECTB U UX
NPEBpAaILEHH; BBISABIATh B3aUMOCBSI3b XUMHUECKUX 3HAHUN C TOHATHAMU
Y TIPEJICTABJICHUSIMHU JAPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3 BrnaneHnne OCHOBHBIMH METOJAAMH HAyYHOTO TIO3HAHMSI BEHIECTB U
XUMHYECKUX  SIBICHUM  (HaOmroJeHWe, U3MEpeHHe, OSKCIEePUMEHT,
MOJICIIUPOBAHUE)

1.4 ChopMHUpPOBAaHHOCT, yMEHUW ONPENENsATh BAJICHTHOCTh U CTEICHBb

OKHCJICHUA XUMHWYCCKUX JJICMCHTOB B COCAUHCHHUAX PA3JIMYHOTO COCTABA,
BUJ XHMHYCCKOM  CBS3H (KOBaJ'IGHTHaSI, HOHHAas, MCTANIMYCCKasd,
BO,Z[OpOI[HaSI) B COCOAUMHCHUAX, THII KpHCTaHHquCKOﬁ PCHICTKU
KOHKPETHOTI'O BCIICCTBa (aTOMHaSI, MOJICKYJIsIpHasd, MOHHas,
MeTaJ’IJ’II/ILICCKaSI)




1.5

CdopMUpOBaHHOCTh YMEHUH ONPENENATh XapakTep Cpelbl B BOJHBIX
pacTBOpPaxX HEOPraHUYECKUX COCAUHEHUIN

1.6

ChopMupoBaHHOCTh YMEHHS KIIaCCU(DUIIUPOBATh XUMUYECKHE PEAKIIMU 1O
pa3IMyYHBIM TpU3HAKaM (YHCIy M COCTaBy pEarupyroluX BEIIECTB,
TEINIOBOMY 3(QEKTy peakuud, HU3MEHEHHI0 CTENeHEeH OKHCICHHS
AIIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YUaCTUIO KaTaanu3aTopa)

1.7

ChopMHUPOBAHHOCTh YMEHHUI COCTaBIISATh YPABHEHUS PEAKIIUN PA3TUIHBIX
THUIIOB, TIOJHBIE M COKpAIllEHHbIE YPaBHEHHUS PEAKIMH MOHHOTO OOMEHa,
YUUTBIBAs YCIOBHSI, IPU KOTOPBIX ATH PEakLUu UAYT 10 KOHIIA

1.8

CdopMUpoBaHHOCTh YMEHUH MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBIM  COCTAaB  pa3JIMYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEILIECTB

1.9

CdopMHUpOBAaHHOCTh yMEHHH pACKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBHTEIIFHBIX PEAKIUI MOCPEACTBOM COCTAaBIICHHS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

ChopMUpOBaHHOCTE yYMEHHUU  OOBSICHATH  3aBUCHUMOCTH  CKOPOCTH
XUMHYECKOHN peakluy OT Pa3inyHbIX (PaKTOPOB

1.11

CdopmupoBaHHOCTH ~ yMEHMI  OOBSCHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PaBHOBECHS] B 3aBHCHMOCTH OT BHEIIHETO BO3ICHCTBHS
(mpunnmn Jle [larense)

0611[3.5{ 1 HCOPraHU4YCCKas XUMUs

2.1

CdopmMupoBaHHOCTH YMEHHUH pacKpbIBaTh cMbICI [lepronnieckoro 3akoHa
AWM. MenneneeBa M JEMOHCTPUPOBATH €ro CUCTEMATU3HMPYIOIIYIO,
OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKLIUU

2.2

CdopMupoBaHHOCTh YMEHUI XapaKTEepPH30BaTh DIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JIEMEHTOB 1 - 4 mepuoaos [lepuoanyueckoil cuctemsl
xummudecknx snementoB [[.M. MenneneeBa, ucrnonb3ys nousarus "s-, p-, d-
AJNIEKTPOHHBIE ~ opOuTanu", '"PHepreTudeckue YpoBHHU", OOBACHITH
3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XHMMHUYECKUX OJJIEMEHTOB U HX
COCIMHEHUN 10 mnepuoaamM u rpynnam Ilepuoanyeckoil cucTeMbl
xumuueckux anemenToB /.M. MeneneeBa

23

CdopMUpOBaHHOCTh YMEHUU XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHME  TEHETHUYECKOM  CBSI3M  MEXIY
HEOpPraHUYECKUMU BEIECTBAMU c MOMOIIbIO ypaBHEHHI
COOTBETCTBYIOUIUX XUMUYECKUX PEaKIIU
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ChopMupoBaHHOCTB YMEHMIl  yCTaHaBIUBAaTh IIPUHA]JIEKHOCTD
HEOPraHMYeCKUX BEIIECTB II0 MX COCTaBy K OIPEAEICHHOMY KJAcCy
(rpymnme) coequHEHWH (IPOCThlE BEIIECTBA - METAJIbl U HEMETalIbl,
OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE THIPOKCHIbI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHUN UCTIOIH30BAaTh XUMUYECKYIO0 CUMBOJIHKY IS




coctaBieHus: (OpMyJ BEIIECTB W YpPaBHEHUH XUMHUYECKHUX DPEaKIIHi,
cucrematnueckyro HomeHknatypy (IUPAC) u TpuBHanbHBbIE Ha3BaHMS
OTJIENIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbl Tra3, YIJIEKHCIBIM Tas,
aMMHaK, TallleHas U3BECTb, HETAIllEHAs U3BECTb, IUThEBAsA CONA, TUPUT U

ApyrHe)

2.6

CdopmMupoBaHHOCTh YMEHHUH XapakTepu3oBaTh (ONUCHIBaThH) OOIIME
XMMHYECKHE CBOICTBA HEOPraHMYECKHMX BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHME  TIEHETUYECKOW  CBSI3U  MEXIYy
HEOpPraHUYECKUMU BELIECTBAMHU c IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.7

ChopMHUpPOBAHHOCT, YMEHUHW IUJIAHUPOBATh M BBIMOJHATH XWMHUYECKHI
OKCHEPUMEHT (pa3loKeHHEe MEPOKCHAa BOJAOpPOJa B IPUCYTCTBHUH
KaTajin3aTopa, OIpPEACIICHHE CpeAbl PAcTBOPOB BEIIECTB C IOMOILIBIO
YHHMBEPCAJIbHOT'O HHIUKATOPA, BIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakiuu, peakiii HOHHOTO 0OMEeHa, KaYeCTBEHHbIE PeaKuu
Ha cysb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATUOH aMMOHHUSI, peIlICHHE
SKCIIEPUMEHTAJIbHBIX 3a1ad o temam "Metamisl" u "Hemeramnsl") B
COOTBETCTBUH C MpaBWJIAMH TEXHUKU OE€30MAaCHOCTH IPH OOpAIICHHUU C
BELIECTBAMHU U JJAOOPaTOPHBIM 000PYI0BaHUEM; ITPEICTABIAThH PE3YIbTAThI
XMMHUYECKOTO  JKCIepuMeHTa B (opMe  3amucu  ypaBHEHH
COOTBETCTBYIOIIMUX peakuuil U (HOpMyIHpOBaTh BHIBOJBI Ha OCHOBE ATHX
pE3yJIbTaTOB

2.8

CdopmupoBaHHOCTH  YMEHHH  cOONIONaTh  MpaBWIa  IOJIb30BAHUS
XUMHYECKOH MOoCcy 1011 1 1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MpaBUiIa
oOpalieHuss C BEMIECTBAMH B COOTBETCTBUUM C HWHCTPYKIUSMHU TIO
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB

2.9

ChopMUpOBaHHOCTh YMEHUI XapaKTepU30BaTh XUMHUYECKUE MPOIECCHI,
JICKAIME B OCHOBC IIPOMBIIIJIICHHOI'O TMOJYYCHUA CGpHOfI KHCJIIOTHI,
aMMHMaKa, a TaKxke chopMUPOBAHHOCTH MPEACTABICHUHN 00 OOIITUX HAYIHBIX
MPHUHIIATIAX | SKOJIOTHYECKHUX MPoOdIieMaX XUMHUYECKOT0 TPOU3BOICTBA

XUMHS U KU3Hb. PacueTsl

3.1

ChopMUpOBAaHHOCTh TIPEJCTABICHUH O XUMHUYECKOW COCTaBIISIONICH
€CTeCTBEHHOHAYYHOW KapTHUHBI MHPA, POJIU XUMHUH B MO3HAHUU SIBJICHHIA
npupobl, B (OPMHUPOBAHHHM MBIIUICHUS W KYJIbTYPHl JUYHOCTH, €€
GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW  JJisi  pelleHus
MPaKTUYECKUX 3a/lad U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO U IPUPOTHOM cperie

3.2

ChopMupoBaHHOCTb YMEHHUI KPUTHYECKHM aHAIU3MPOBATH XHUMHUYECKYIO
MHPOPMALINIO, TIOTYYaeMyI0 M3 pa3HBIX HCTOYHHKOB (CPEICTBa MaCCOBOM
KOMMYHUKAIIUHY, ceTh VIHTepHeT u n1pyrue)
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ChopMupoBaHHOCT ~yMEHUH  COOJIOAATH  MpaBWJIa  SKOJIOTHYECKH
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYAOBOM NEATEIBLHOCTU B LIETSAX
COXPaHEHMs CBOETO 3/I0POBbS U OKPYIKaroIIel MPUPOIHON Cpe/ibl
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Oco3HaBaTh OIACHOCTH BO3/IEHCTBHUS HA KUBBIE OPTaHNU3MBbI OIIPEIETICHHBIX
BEIECTB, MoHMMas cMbica nokasarens [I/IK, moscHATe Ha npuMepax




CIIOCOOBI YMCHBIICHHUA W NPCAOTBPALICHUA UX BPEAHOI'O BO3)1€fICTBI/I$I Ha
OpraHn3M 4YCJI0BCKa

3.5 ChopMupoBaHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS C MCIIOJIb30BaHUEM
MOHSTHS "MaccoBasi J0Js BeulecTBa B pacTBope', 00beMHBIX OTHOIICHHM
ra3oB MpU XMMHUYECKHX PEAKIMAX, MacChl BEIIECTBA WK 00beMa Ta30B 110
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce€ WIM O00beMYy OIHOIO U3
YYacCTBYIOLIMX B PEAaKLUUH BEIIECTB, TEIIOBOro 3(dexra peakuud Ha
OCHOBE 3aKOHOB COXPaHEHUsI MaCChl BEILIECTB, IPEBPALCHUS U COXPAHEHUS
JHEPIUU

Tabmuma 15.3

[IpoBepsiembie aneMenThI coaepkanus (11 kimacc)

Kon [IpoBepsiemMbIil AIEMEHT COJIEPAKAHUS
1 Teopernueckre OCHOBBI XUMHUH
1.1 XUMHYECKUH 371eMeHT. AToM. SInpo aroma, M30TOIBI. DJIEKTPOHHAs 000JI0YKa.

DHepreTYecKue YPOBHH, MOJAYPOBHUA. ATOMHBIC OpOUTaH, S-, P-, d-IJIEMEHTHI.
OcoOeHHOCTH pacrpeielieHHus JIEKTPOHOB M0 OpOUTANISIM B aToMax 3JEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIIEKTPOHHAS KOH(UTYpAIHs aTOMOB

1.2 ITepnonnueckuii 3akoH u lleproanyeckas cucremMa XMMUYECKUX 3i1eMeHTOoB J[. M.
MenneneeBa. CBs3p NepuOAMYECKOrO 3akoHa M Ilepuognueckoll cucTemsl
xuMmudecknx 3neMmeHToB J[.JMI. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMICTB XUMHUYECKHX DJIJIEMEHTOB H
o0pa3yeMbIX UMM IPOCTBIX U CJIOKHBIX BELIECTB IO IpylraM U MNEpHOIaM.
3HaueHUe NEepUOINYECKOro 3aKOHa B pa3BUTUN HAYKH

1.3 CrtpoeHue BemiecTBa. XUMUYECKas CBsI3b. BUAbI XMUMIUECKOH CBsI3U (KOBaJCHTHAS
HENoJIsIpHasl U MOJIIpHasi, MOHHasl, MeTaiuindyeckas). IoHbl: KaTHOHBI U AaHUOHBI.
MexaHu3mbl 00pa3oBaHUsl KOBAJCHTHOW XUMHUYECKOW CBsI3U (OOMEHHBI H
JIOHOPHO-aKIEenTOpHbIN). BonopoaHas cBs3b

1.4 BanenTtHOCTh. DneKTpooTpuiaTeIbHOCTh. CTENeHb OKUCICHUS

1.5 BenecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAUIMUECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIIA KPUCTAJUINYECKOM pemieTku. [loHaTHEe 0 AUCTIEpCHBIX cCUCTEMAaX.
HctunHble u KOJUIOUAHBIC PACTBOPHI. MaccoBas J0JIs1 BEIICCTBA B paCTBOPC

1.6 Knaccugukarus HeopraHuueckux coequHeHnil. HomeHnkiaTypa HeopraHn4eckux
BEIIIECTB

1.7 Xumudaeckas peakius. Kinaccudukaiuys XMMUYECKUX pEeaKIil B HEOPTaHUYECKOM
Y OPraHUYECKON XMMUU. 3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUSs
U TIPEBpAIICHUS SHEPTUH PU XUMUYECKUX PEAKIUAX

1.8 CKOopoCThb peakiuy, ee 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

1.9 OOpatumble peakuuud. XuMu4eckoe paBHOBecuwe. DaKTOpPbI, BIMSIONIME Ha




COCTOsIHME XUMHUUYecKoro paBHosecus. [Ipuanun Jle [larense

1.10

Onexrponurrueckas aucconuarus. CuibHBIE M cllaOble 37eKTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIIAsl, HEUTpallbHas, IeI0YHasl. Peakiinu HOHHOTO
oOmenHa

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKkuuun

HeopraHquCKaﬂ XUMMUA

Hemerannsl. [lonoxxenne HemeraioB B Ilepuonudeckoil cucreme XMMHYECKUX
anementoB J[.M. MenneneeBa u 0COOCHHOCTH CTPOEHHsI aTOMOB. DH3HUECKUE
CBOMCTBA HEMETAIJIOB. AJJIOTPONHS HEMETAJUIOB (Ha MPUMEpe KUCI0pOoa, CEpbl,
docdopa u yrneponaa)

2.2

XUMHUYECKHE CBOWCTBA BaXXHEHUIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yrmepoga M KpeMHHUS) M HUX  COCOUHEHHH  (OKCHJOB,
KHCIIOPOJICOJICPIKANUX ~ KHUCIIOT, BOJOPOAHBIX coeauHeHuil). [IpumeHceHme
BRXHCUIIIMX HEMETAJUIOB M UX COCTUHCHUI
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Mertannsl. llonoxxenune wmetamno B Ilepuonmdeckoil cucTeEME XMMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000I0YEK
aToMOB MeTayuioB. O6mue pusnueckue cBoiictBa MeramioB. CruiaBbl METaIOB.
DNEKTPOXUMHUUECKUN Psiji HAIIPSLDKEHUH METalJIoB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIUIOB (HATPUH, KAJIHH, KaJIbIIUA, MAarHUH,
ATIOMUHUM, IIMHK, XpOM, Kelle30, MeIb) U UX coenuHeHuil. OOmue crnocoOsl
noJtydeHus: MeTasuioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHUKE

2.5

I'ereTmueckas CBSI3b HCOPTraHNYCCKUX BCHICCTB, IMPUHAAJICKAIINX K Pa3JINdIHbIM
Kj1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B 00€CIIEUYEHUM HKOJIOTHMYECKOHM, DHEPreTHYECKON W MHUIICBOM
0e30MacHOCTH, Pa3BUTUU MeAULMHBL. [IoHSATHE O HAayYHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMHYECKHUX PEAKLUI

3.2

[TpencraBnenns o0 OOMMX HAyYHBIX MPHUHIUIAX MPOMBIILICHHOTO IOJYyYEHUS
BOXHEHINMX BemecTB. YeloBEeK B MHpE BELIECTB W MATEPHAIOB: BaKHEHIIHUE
CTPOMTENbHBIE MaTepHaibl, KOHCTPYKLUMOHHBIE MaTepUalbl, KPAacKH, CTEKIIO,
KepaMHKa, MaTepuaibl sl AJICKTPOHUKH, HaHOMAaTepHajbl, OPraHHMYECKHE H
MUHEpaJIbHbIEC YI00pEeHUs
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XuMus W 300pOBbE YEIOBEKA: MpaBUJia MCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIb30BaHUS MPEIApaTOB OBITOBONH XUMUHU
B [IOBCEIHEBHOMU KU3HHU
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