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OdenepanpHas pabodas mnporpamMma 1o ydeOHOMY TipeameTy «Xumus» (0a30BbIi ypoBeHb) (TpenaMeTHas o00JacThb
«EcTecTBeHHO-HAayYHBIC TIPEIMETHI») (ajiee COOTBETCTBEHHO — MporpaMMa M0 XUMHUH, XUMUS) BKIIFOUAET TMOSCHUTEIBHYIO
3aIlACKY, ColepKaHue 0OydeHHUsI, TUTAHUPYEMbIE PE3YJAbTaThl OCBOCHHS MPOTPAMMBI 10 XWMHUH, TNIAHUPYEMBIE PE3yIbTaThI,
TEMaTHYECKOE TIJIAHNPOBAHHE.

[TosicHuTenbHAsT 3amucka OTpaXkaeT oOIIMe LEAM W 3aJauyd M3YYeHHs] XUMHUH, XapaKTEPUCTUKY IICHUXOJIOTMYECKUX
IPEANOCHUIOK K €€ U3YYEHHUI0 00y4JarolMMUCs, MECTO B CTPYKType YUEOHOTIO IUIaHa, a TAaKKe MOAXObl K OTOOPY ColepKaHus,
K OTIPEICNICHUIO TUTAHUPYEMBIX PE3YJIBTaTOB M K CTPYKTYPE TEMaTHUECKOTO MJIaHUPOBAHHS.

Conepxanue oOy4deHHsS] pacKpBIBACT CONEpKaTeNIbHbIC JIMHUHM, KOTOPBIE MpEIaratoTcs A 00s3aTelbHOT0 M3y4YeHUs B
KaXX/IOM KJIacce Ha ypPOBHE CPEHEr0 00LIero 0Opa3oBaHusl.

[Tnanupyemblie pe3ynbTaTbl OCBOEHHUS MPOTrpaMMbl IO XMMHUU BKJIIOYAIOT JIMYHOCTHBIE, METAIIPEIMETHBIE PE3yJabTaThl 3a
BECh MEPHOJ OOy4YEHHUS Ha YpOBHE CpPEAHEro oOmiero oOpa3oBaHUs, a TAaKKE MPEAMETHbIE JOCTHXKEHHs OOydaromlerocs 3a
KaXJIbIH roj] O0y4eHHUs.

MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XMMHU Ha ypOBHE CpeAdHero oduiero oOpa3zoBaHusi pazpaboTaHa Ha ocHOoBe denepajbHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoii deneparuny», TpebOBaHU K pe3ylibTaTaM OCBOCHHsS (heaepaibHON
oOpa3oBaTesibHONM mporpaMmbl  cpeaHero oOmiero o6paszoBanus (DOII COO), mnpencraneHHbix B DenepanbHOM
rocyznapctBeHHOM oOpazoBaresibHOM cTangapte COO, ¢ yuérom KoHieniuu npenogaBaHus yueOHOTO npeaMera «XuMus» B
oOpazoBatenbHbIX opraHuzanusx Poccuiickoit ®denepainuu, peanu3yoIIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TONOKeHMH «CTparerud pa3BuTus BocnuTaHus B Poccuiickoit ®eneparuu Ha nepuon no 2025 roma»
(Pacnopsxenue
ITpaButensctBa PD ot 29.05. 2015 No 996 - p.)

OcHOBY TOJIXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONpeaeSeHUuI0 oOIIei crpareruu oOydeHHs, BOCIIUTAHUS U
pa3BUTHs OOyYalOIMUXCS CpelcTBaMu y4deOHoro mpeamera «Xumus» g 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyaibHble mnonoxkenus PI'OC COO o B3auMooOyCIOBIEHHOCTH IENIEH, CONEp)KaHUs, PpEe3yJabTaToB OOydeHUs H
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.
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B cooTBeTcTBUM C JaHHBIMU MOJOXKEHUSIMU TIporpaMma Mo XUMUHU (0a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
00pa3oBaHUsA:

YCTaHABIMBAET 00s3aTelibHOEC  (MHBapUAHTHOE) TMPEAMETHOE  COJEpIKaHMUeE,

ONPENIEIAECT KOJIMYECTBEHHBIE U KAYECTBEHHBIE €r0 XapAKTEPUCTUKHU Ha KAXIOM 3Talle U3y4YEHUs IPEeIMeETa, MPeyCMaTpUBAET
MIPUHLINIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U PACIIPEIEICHUS €ro Mo KjiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;

- JaéT TpUMEpPHOE pachpelieieHHe Y4eOHBIX YacoB IO TEMaTUYECKUM pasfeliaM, PEKOMEHAYET MNpPUMEPHYIO
MOCIIEA0BATEILHOCTh M3YUYEHHUSI OTAEIBHBIX TEM Kypca C YUYETOM MEXKIPEAMETHBIX UM BHYTPH NPEAMETHBIX CBSI3€H, JIOTMKU
y4eOHOr0 mpoliecca, BO3pacTHBIX 0coOeHHOCTeH oOyuaroruxcst 10—11 kimaccos;

- 1a€T METOAMYECKYI0 MHTEPIPETALUIO LIEJIe N3yYeHUS MPEAMETA HA YPOBHE COBPEMEHHBIX TPUOPUTETOB B CHCTEME CPETHETO
o011ero 00pa3oBaHusl, COJAEPKATEILHOM XapaKTEPUCTUKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTEeIbHOM
MpOTpaMMbl  CPEHETO OO0IIero oOpa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHUJOB Y4E€OHO-
MO3HABATEILHON JESITEIbHOCTA OOYyYarolierocss 1Mo OCBOCHHUIO cojepkaHus mpeameta. [lo BceM Ha3BaHHBIM TO3UIUSM B
mporpamMme Mo XUMHH COOJIOJIeHa MTPEEMCTBEHHOCTh ¢ (pesiepanbHOil pabouel mporpaMmMoil OCHOBHOTO OOIIETo 00pa3oBaHUs
o xumuu (st 8—9 kiaccoB oOpa3oBaTeIbHBIX OpraHu3aluii, 0a30BbI YPOBEHB).

Xumuyeckoe o0pa3oBaHUE, MOIYy4aeMOe BBITYCKHUKaMU 00IIe00pa3oBaTeIbHON OpraHu3alliy, SBISETCS HEOThEMIIEMOU
4acThl0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpPIIAIOIIUM STAllOM peajn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOYEBBIX 1IEHHOCTEH, MPUCYIIMX IEJOCTHOW CHUCTEME XMMHYECKOro 00pa3oBaHHsS. DTH ILEHHOCTH KacaroTCs IMO3HAHUS
3aKOHOB MPHUPOJIbI, (POPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIECH KyJIBTYpbl YEJIOBEKAa, a TAKXKE AKOJIOTMYECKHM OO0OCHOBAHHOIO
OTHOIIIEHUSI K CBOEMY 3[I0pPOBbIO M TPHUPOIHOMN cpene. Peanmmsyercs xumudeckoe oOpa3oBaHuE OOydarOIIMXCS HA ypPOBHE
cpemHero obmero o0pa3oBaHus CPECTBAMU YUEOHOTO TIpeaMeTa « XUMUs», COIEepP KaHue U MOCTPOSCHUE KOTOPOTO OTPEICIICHbI
B MPOrpamMMe 0 XUMHUHU ¢ YYETOM Crelu(UKA HayKW XUMUM, €€ 3HAYCHUS! B MO3HAHUU MPUPOJBI U B MAaTepUATIBHOM >KU3HU
o0111ecTBa, a TakKe C y4ETOM OOIIMX IeJIed U MPUHITUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHEro
obmero oOpaszoBanus B Poccuiickoit ®denepammu. Tak, Hampumep, npu (GOPMUPOBAHUU COACPNKAHUS TPEAMETa «XUMUSD)
YVYTEHBI CIIETYIONTUE TIOJIOKEHHUS O cieluprKe U 3HAYCHUN HAyKH XUMUHU.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJib B COBPEMEHHOM ITUBUIIM3AIIUU, B CO3JJAaHUA HOBOM

0a3bl MarepuaibHOU KylbTypbl. OHa BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHKE PAIIMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, B CO3aHHe
5
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[IEJIOCTHOTO MPEACTaBICHUS 00 OKPY>KaIOIIEeM MUPE KaK O €IMHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe (POopMUpPyETCs B XUMUU Ha
OCHOBE MOHMMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOUIETO MUpPA, OCO3HAHUS B3aUMOCBSI3M MEXKIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOXHBIMU 00JIACTMU HPUMEHEHHUS.

TecHO B3aUMOACUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMU, XUMUs CTajla HEOThEMJIEMOM YacThI0O MUPOBOM KYJIBTYPHI,
HEOOXO/IMMBIM YCJIOBHEM YCIICIIHOTO Tpyda M JKU3HU Kaxaoro wieHa oOmecTBa. CoOBpeMEHHass XUMHUS KaK Hayka
co3ujarelibHas, KaKk Hayka BBICOKMX TEXHOJIOTHI HampaBlieHa Ha pelieHHE TIO0aIbHBIX MPOOJIEM YCTOMYHMBOTO PA3BHTHSI
YeJI0BEUECTBA — ChIPbEBOM, SIHEPTETUUECKOM, MUIIIEBOM, SKOJIOTHYECKON OE30MTaCHOCTH U OXPaHbI 3[10POBBSIL.

B cooTBeTcTBUUM ¢ 00IMMUMHU HEISIMH U IPUHIIMIIAME CpeHEro o01ero oopa3oBanus copepkanue npeamera «Xumus» (10—
11 kmaccel, 6a30BbIM YPOBEHb U3YUYEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYIBTYPHYIO TIOJITOTOBKY O0YYaroIuXcs,
HEOOXOJIMMYIO UM JIJI1 BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICITHOTO BKIIOYEHHUS B )KU3Hb COLIMYMA, MPOIAOJIKEHHUS
00pa3oBaHUs B pa3IMYHBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTtaBistomumMu npeameTa « XUMush ABIsSItoTcs 0a30Bbie Kypchl — «Opranudeckast Xumus» U «O011ast 1 Heopranudeckas
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKd: CHUCTeMa 3HAHUW MO
HEOPTraHWYECKON XUMUH (C BKIIOUCHHEM 3HAHHUM U3 OOIIEH XMMUU) U OpraHndeckoil XxumMuu. GopMUpOBaHUE JAHHON CUCTEMBI
3HAHUW NPU U3YUYEHUU TIpeaAMETa 00eCIeunBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIINX
TOHSITU, 3aKOHOB Y TEOPUI XUMHH.

CrpykTypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOIas U HeopraHudeckas Xumus» copMupoBaHa B
nporpaMme Mo XMMHUHM Ha OCHOBE CHUCTEMHOIO MOJXO/la K HM3YyYEHUI0 Y4eOHOro Marepuana U OOyCJIOBJI€HAa MCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUUN HA OMPEICIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMYeCcKOil XUMHUU BEIIeCTBa
paccMaTpuBalOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OpPraHMYeCKUX COCIWHEHUM, a TakXke Ha YpOBHE
CTEPEOXMMHUYECKUX W DJICKTPOHHBIX MPEACTABICHUM O CTpoeHWU BemiecTB. CBeAeHUsT 00 HM3ydaeMbIX B Kypce BeEIIeCTBax
JAIOTCS B PA3BUTHU — OT YIVIEBOJOPOJIOB JI0 CIOKHBIX OMOJOTHYECKH aKTHUBHBIX COCAMHEHHM. B Kypce opraHnueckoit Xumuu
MOJIy4ar0T pa3BUTHE CPOPMUPOBAHHBICE HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs TEpPBOHAYAIBHBIC MPEACTABICHUS O
XUMUUYECKOU CBSI3H, KIaCCU(PUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUECKOM
peaKuuu.
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[Ton HOBBIM YTIIOM 3peHHUs B IpeaMeTe «XUMHUs» 0a30BOr0 YpOBHSA pacCMaTpPHUBACTCS M3YUEHHBIH Ha YPOBHE OCHOBHOTO
o01mero 00pa3oBaHUs TEOPETUICCKUNA MaTepuan M (aKTOJIOTHYCCKHUE CBEIECHUS O BEIIECTBAX U XUMUYECKOHW peaknuu. Tak, B
JaCTHOCTH, B Kypce «OO0Ias U HEOpraHUIeCKass XUMUS» O0yJaromuMCs TPEI0CTABISETCS BO3MOKHOCTh OCO3HATh 3HAUCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOMOJOTHYECKHUX TMO3UIHNM, TIIy0)Ke MOHATh UCTOPUYECKOE HM3MEHEHHE
(yHKIIMI 3TOro 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMICH U MPOTHO3UPYIOIIEH.

Envnas cucrtema 3HaHHWM O BAXKHEWINIHMX BEIIECTBAX, UX COCTABE, CTPOEHWH, CBOMCTBAX M NPUMEHEHHH, a TAKXKE O
XUMHAYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs JONOJIHAETCA B Kypcax 10 m 11 kiraccoB anemeHTaMu
COJICpP’KaHMSI, WMEIOIUMH KYJIbTYPOJIOTUUECKUN U TPUKIAAHOW Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT IMOHHWMAHHUIO
B3aMMOCBSI3M XMUMUU C JPYTUMU HAyKaMH, PACKPBIBAIOT €€ POJb B IMO3HABATEIBLHOM U MPAKTUYECKOW JIESITEIbHOCTU YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUM XUMUU,
MIOMOTAIOT BBIMMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJEMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MHGPOPMAIMIO U TMPUMEHATh €€ I TOIMOJHEHUS 3HAHUM, pEelICHUS WHTEIUICKTYaIbHBIX H
AKCIIEPUMEHTATILHBIX HCCJIENOBAaTENbCKUX 3a7ad. B 1enoM comepkaHue y4deOHOro mpeamera «XUMUS» JIaHHOTO YPOBHS
M3Y4YEHUs] OPUEHTUPOBAHO Ha (HOPMUPOBAHUE Yy OOYYAIOIIUXCS MHUPOBO33PEHUECKON OCHOBBI JJISI TIOHUMAHUS (PUIOCOPCKUX
uJel, TaKuX Kak: MaTepuaibHOE €IUHCTBO HEOPTAaHMYECKOTO U OPTaHMYECKOTO MHUpPa, 0O0YCIOBICEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOECHHUEM, TO3HABAEMOCTh NPHUPOAHBIX ABICHUN MyTEM SKCIIEPUMEHTA U PELICHUS TPOTUBOPEUNI MEXKY HOBBIMU
(hakTamM¥ ¥ TEOPETUUECKUMH MPEINOCHUIKAMH, OCO3HAHHUE POJIM XUMUHU B PEIIEHUHU IKOJIOTUUECKUX MPOOIIeM, a TaKkKe MpodiieM
cOEpeKEHUST PHEPTETUUECKUX PECYPCOB, ChIPbHSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B miane pemieHusi 3a7ad BOCHUTAHUS, PA3BUTUS U COLUAIMA3AIMU OOYYAIOIIUXCS MPUHATHIC MPOTPAMMON MO XUMHUHU
MOJIXO/IbI K OMPECICHUIO COACP>KaHUs U TTOCTPOCHUSI TpeaMeTa pelycCMaTpruBaoT (OPMUPOBAHNE YHUBEPCATIBHBIX yUeOHBIX
JEUCTBUN, WMEIOMUX 0a30BO€ 3HAUYCHHUE IS PA3UYHBIX BHUJIOB JCATEIHHOCTH: PEIICHUS MNpoOJieM, MOWCKa, aHajdu3a |
00paboTku uHGPOPMAIIUU, HEOOXOAUMBIX [IJIi MPUOOPETEHUsS ONbITa MPAKTUUECKOM M MCCIIEIOBATEILCKON AESTEIHHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B IMO3HAHUU XUMHUH.

B mpakTuke mpenojaBaHus XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TaK M Ha YPOBHE CPEIHETO 0OIIero
oOpa3oBaHus, TIPU OMNpPEACICHUU COMAEPKATETBLHOM XapakTEPUCTHKU IIeJIed W3Y4YeHUsT TpeaMeTa HampaBICHHEM
MEPBOCTENICHHON 3HAYMMOCTU TPAJUIMOHHO MpU3HAETCS (HOPMUPOBAHME OCHOB XHMMHUYECKOM HayKH Kak o00JacTu
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COBPEMEHHOIO €CTECTBO3HAHUSI, MPAKTUUECKOMN JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. C
METOANYECKON TOUKU 3pEHUSI TAKOM MOAXO0J] K OMPEACICHUIO 1IeJIel N3ydeHUs TPEAMETA SIBJISICTCS BIIOJHE ONPaBAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS IVIaBHBIMHU LEISIMH HM3y4YeHMs npenMera «Xumus» Ha 6azoBom yposHe (10-11 ki)
SIBJISIFOTCSL:

- (hopMUpOBaHUE CUCTEMbl XMMHUYCCKUX 3HAHUN KaK BaXKHEHIIECH COCTABISAIONICH €CTEeCTBEHHO-HAYYHON KapTUHBI MUpa, B
OCHOBE KOTOPOH JIe)KaT KITFOYEBbIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI M TCOPUNA XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
MMOHMMAHHUE CYIIHOCTU JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJICHUE C UCTOPUEN UX pa3BUTHS U
CTAHOBJICHUS;

- (opMupoBaHHE W pa3BUTHE MPEJACTABICHUN O HAyYHBIX METOJAaX IIO3HAHMS BEIIECTB U XUMHUYECKHUX PEaKIIUH,
HEOOXOJUMBIX MJI MPUOOPETEHUSI YMEHUNW OPUEHTHUPOBATHCA B MHUPE BEIICCTB U XMMUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B
MPUPOJIC, B MPAKTUYECKON U MOBCEAHEBHOM KM3HU; PA3BUTUE YMEHHU U CIIOCOOOB JIESITEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM
U
00BSACHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOIIOICHHEM TTPaBUJl OE30I1aCHOTO 0OpAIIICHHS C BEIICCTBAMH.

Hapsny ¢ atum coneprkarenbHas XapaKTepUCTHKA IeJIe U 3a7a4 U3ydyeHus IpeaMeTa B MporpaMme Mo XUMUM YyTOYHEHA U
CKOPPEKTHUpOBaHa B COOTBETCTBMHM C HOBBIMH MPHOPUTETAMU B CHUCTEME CcpeaHero obOmiero oOpaszoBaHus. CeromHsi B
MpEeNoIaBaHu XMUMHUU B OOJBINCH CTENeHHW OTHAETCS MPEANOYTEHHE IPAKTHYCCKOM KOMIIOHEHTE COJIepXKaHUsS OOydeHUSs,
OpPMEHTUPOBAHHOM Ha IOJTOTOBKY BBINYCKHHKA 00Ieo0pa3oBaTeIbHON OpraHU3alliy, BIIAJICIONIETO HE HAOOpPOM 3HAHHWH, a
(yHKIIMOHABHOM TPaMOTHOCTBIO, TO €CTh CHOCOO0AMU W YMEHUSIMHU AaKTUBHOTO TOJYYEHHS 3HAHUW U NMPUMEHEHUS HUX B
peasbHOM JKU3HU IS PEIICHUS TPAKTUUECKUX 3a/1a4.

B 9T0i1 cBsI3U 1IpU M3yueHUH MpeaMeTa « XUMUS TOMUHHUPYIOIee 3HaYCHUE MPUOOPETAIOT TaKUe TSI U 3a/1a4H, KaK:

- ajanTtamus o0yJarIuXxcs K YCIOBUSAM JUHAMUYHO PAa3BUBAIOIIETOCS MUpPa, (OPMUPOBAHUE UHTEIUICKTYadIbHO Pa3BUTON
JUYHOCTH, TOTOBOM K CaMOOOPa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY NMPUHITHIO TPAMOTHBIX PEIIEHUM B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

- (hoopMupoBaHUEe Y O0YUYaAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCATLHOE 3HAYEHUE
JUIS Pa3UYHBIX BUAOB JCATEILHOCTU: pElIeHUs] MpoOsieM, MOKCKa, aHaliru3a U o0paboTKu MHMOpPMAIUU, HEOOXOIUMBIX IJIs

HpI/IO6peTeHI/I$I OIIbITa ACATCIBHOCTH, KOTOPAA 3aHUMACT BAXKHOC MCCTO B IIO3HAHHMH XMMHH, 4 TAKKC JII OLICHKHU C HOBI/IHI/Iﬁ
8
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DKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUYECKHUX IPOIECCOB HA OPTaHU3M YeIIOBEKa U TPUPOIHYIO
cpeay,

- pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOYJaroNIuXCs: CIIOCOOHOCTH
CaMOCTOSITENIbHO MPUOOpETaTh HOBBIC 3HAHUS 1O XWMHH B COOTBETCTBUU C JKM3HEHHBIMH IOTPEOHOCTSMH, HCIIOIH30BAThH
COBpeMEHHBIC HWH(GOPMAIMOHHBIC TEXHOJIOTHHU I TOWCKAa W aHainW3a y4eOHOW W Hay4YHO-TIOMYSIpHOW wWH(OpMaIun
XUMHUYECKOTO COCPKAHUS;

- (QopmupoBaHue u pa3BUTHE Yy OOYYaIOIIMXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHUS, HaOMIONATeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOUMBI, B YaCTHOCTH, MPHU TUIAHUPOBAHUU U TIPOBEJCHUN XUMUYECKOTO
DKCIIEPUMEHTA;

- BOCIIUTAaHUE Y 00yJaromuxcst yoexxIEHHOCTH B TYMaHUCTUYECKOW HAMpPaBIEHHOCTH XUMUHU, €€ BaXKHOU PO B PEIICHUU
100abHBIX TMPOOJEM PAIMOHAIBHOTO MPUPOAOIOIB30BAHUS, TOMOJHEHUSI DSHEPTeTUYECKUX PECYpCOB M COXPAHECHHS
MIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHHS K TPHUPOAEC W CBOEMY 3I0POBBIO, a TaKXKe
MPUOOPETEHUS OTBITA MCIIOIB30BAHUS MONYYCHHBIX 3HAHWM JJIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHTYaIlUsIX, CBI3aHHBIX C
XUMUYECKUMH SBIICHUSIMH.

[lemn u 3amaun w3ydeHUs mpenMera «XUMHs» TOMYyYWIH TMOAPOOHYID METOAWYECKYI0 HHTEPIPETAlUI0 B pasene
«IImanupyembie pe3ylbTaThl OCBOCHHS MPOTPAMMBI IO XUMHUWY, Onarojaps yemy obecriedeHO YETKOE MPEICTaBICHUE O TOM,
KaKue 3HaHUS U YMEHUSI UMEIOT MIPSIMOE OTHOIICHHE K peasii3aliii KOHKPETHOH 1eTTH.

B ydeOHOM mutaHe cpemHero oOiero oOpa3oBaHusl IMpeaIMeT «XUMHUs» 0a30BOTO YpOBHSI BXOJUT B COCTaB MPEIMETHOM
obmactu «EcTecTBeHHO-HAYIHBIC TIPEIMETHDY.

OO01iee uynco 9acoB, pEKOMEHIOBAaHHBIX JJIs1 u3y4deHus: xumuu — 68 gacoB: B 10 kiacce — 34 vaca (1 yac B Heneno), B 11
Ki1acce — 34 yaca (1 yac B HeZIeIH0).
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COIEPXXAHUE OBYYEHMUSI!

10 KJTACC Teopernyeckue 0OCHOBbI OPraHU4eCcKO XUMUM

[Ipenmer opraHnyecKOil XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOJYYEHUU HOBBIX BEUIECTB U MaTEPHUAJIOB.
Teopust crpoenusi opranudeckux coenuHeHuid A.M. bytiepoBa, €€ ocHoBHble ToNOXKeHUSA. CTpyKTypHbIE (HOPMYIBI
OpraHUYecKUX BellecTB. [omonorus, nzomMepus. XUMUYECKas CBSI3b B OPraHMUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KpaTHbIC
CBSI3U.

[IpencraBnenne o0  KiIacCU(pUKAUMM  OpraHMYEecKMX  BemlecTB. HoMeHKiaTypa  OpPraHMYECKHMX  COEIMHEHHM
(cuctemaruueckasi) ¥ TPMBUAJIbHBIC HA3BAHUS BAXKHEUIIIUX MIPEICTABUTEINEH KJIACCOB OPraHUYECKUX BEIIECTB.

JKCIEePUMEHTAJIbHbIE METOAbI N3YYeHUs] BelleCTB M UX NMpeBpalleHui

O3HakoMJIeHHE C O00pa3llaMi OpPraHMYEeCKHMX BEIIECTB W MarepuajaMd Ha WX OCHOBE, MOJCIUPOBAHHUE MOIICKYI
OpraHUYECKUX BEIIECTB, HAOIIONECHNE U ONTUCAHNE IEMOHCTPAIIMOHHBIX OIBITOB 1O MPEBPAIICHUIO OPTaHWYECKUX BEIICCTB IIPH
HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriieBoaopoasbl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM psifl. MeTaH U 3TaH — NPOCTeHIlNe MPEACTABUTENH AJIKAHOB: (PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA (PEaKIIMK 3aMEIICHHS U TOPSHUS ), HAaXOKACHUE B PUPOJIC, TTOTYUSCHHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHUN PAN. DTWIEH W MPONUICH — MPOCTEHIINE MPEACTABUTENIN AJKEHOB:
dbu3nyeckue M XHUMHUYSCKHE CBOWCTBA (peakiuu TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMM, OKHUCICHUS U
MOJIMMEPU3ALINH ), IOTYUYCHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u wetunOyrtagueH-1,3: cTpoeHHE, BaKHEHIIME XHWMHYECKHE CBOMCTBa (peakius
nonumepusamuu). [loydeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

! Kypcusom B TEKCTE BBIAENEHBI SIEMEHTHI CONEPKAHUS YUEOHOTO MaTepuasa, KOTOPblE M3y4YarTCs B O3HAKOMHUTEIHLHOM IUIAHE M HE BKJIIOYAIOTCS B COCTaB
npeaMeTHbIX pesyisraroB ocsoeHus POIT COO Ha 6a30BOM ypOBHE.
10
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AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTUUECKUHN psAll. AIICTHIIEH — MPOCTEHIINI MpeACTaBUTENb aKHUHOB:
COCTaB, CTpOCHUE, (U3NYECKUE U XMMHUYECKHE CBOMCTBA (peaklMu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIIMH, TOPEHUS),
MOJIyY€HHE U IPUMEHEHHUE.

Apensbl. benszon: cocraB, cTpoeHue, pU3NUECKUEe U XUMHUYECKUE CBOMCTBA (peaklMM raJOreHUPOBAaHWS U HUTPOBAHMUS),
NoJlydeHHe W NpuMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u XumuiecKue ce0uUcmea (peakyuu 2ano2eHuposanus u
HUMpOBanus), noayyenue u npumenenue. TOKCHYHOCTh apeHOB. IleHeTWyeckass CBA3b MEXAYy YIIEBOAOPOJAMH,
MPUHAAJIEKANTMMY K Pa3IUYHbIM KJIaCCaM.

[TpupoaHble MCTOYHHMKHU YIIEBOAOPOAOB. [Ipupoanbiii ra3 u momyTtHble HedTsaHbIe ra3pl. Hedth u €€ mpoucxoxiaeHue.
CriocoObl mepepaboTku He(TU: MEPEeroHKa, KPEeKUHI (TepMHUYECKHM, KaTalnuThdeckuil), nuponus. llponykTel mepepaboTku
He(pTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBI! yrojib U IPOAYKTHI €ro NepepadoTKH.

JKcnepruMeHTAJbHbIE METOAbI U3yYeHHs] BellleCTB U MX NMpeBpalleHuil

O3HakoMIIeHHE ¢ 00pa3liaMM IIaCTMAcC, KayqyKoB U Pe3uHbI, KoJieKiuu «HepTb» u «Yromiaby», MoAeTMpoBaHUE MOJICKYIT
YIJIEBOJIOPOJIOB Y FAJIOTEHONPOU3BOAHBIX, TPOBEACHUE MPAKTHYECKON PadOThI: MOJYUYCHUE STHICHA U U3YUYCHHUE €T0 CBOMCTB.
PacuérHble 3a1aun

Bbluncienuss o ypaBHEHHUIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTA
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIUH).

Kuciopoacoaep:xanue opraHu4eckue coeIMHeHUus

[IpenenbHBIE OJHOATOMHBIC CIMPTHI. METaHON M 3TAHOJ: CTpOSHHE, (PU3MYECKHEe M XMMHUYCCKHE CBOMCTBA (PEaKIUH C
AKTUBHBIMU MeETaJIJTaMH, TaJOT€HOBOAOPO/IaMH, TOPEHHE), TTpUMEHEHHE. BomopoaHbie CBA3UM MEXAY MOJEKYJaMH CIIUPTOB.
JlericTBHE METaHOJA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaroMHbI€ CIIUPTHI. DTHICHITIMKOIb M IIHUIEPUH: CTpOeHHEe, (PU3NYCCKUE M XUMUUECKHUE CBOMCTBA (B3aUMOJICHCTBHE
CO IIEJIOYHBIMH MeETa/lJlaMH, KaueCTBEHHAs peakids Ha MHOToaTOMHbIE CIHPTHI). JleficTBME Ha OpraHu3M 4YeJOoBEKa.
[Ipumenenune mmueprHa U STUIICHITIMKOJIA.

®deHo: CTpOeHHE MOJIEKYIbI, PU3MYECKUE U XUMUYeckue cBoicTBa. TokcnuHocTh PeHona. [lpumenenne gpenona.
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Anpaerunpl U xkemownsi. DopManbACTU, alleTAIbJIETU: CTpOeHHEe, (U3MUYECKMEe M XHMHUYECKHUE CBOMCTBa (peakiuu
OKHUCJICHUS ¥ BOCCTAHOBJICHHSI, KAYECTBCHHBIC PEAKIINHN ), TIOTyUYCHUE U IPUMEHEHUE.

Ayemon: cmpoenue, ¢uszuueckue u XumuueckKue ceoUcCmea (peakyuu OKUCIEeHU U B0CCMAHOGIEHUS), NOJYyYeHUue U
npumeHeHue.

OnHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHAs U YKCYyCHas KUCIOTBI: CTPOCHHE, (PU3MUECKUE U
XUMUYECKHE CBOWCTBAa (CBOWMCTBA, OOmMME I Kiacca KHUCJIOT, peakmus JTepuukaiuu), TOodydeHHe W TNPUMCEHCHHE.
CreapuHOBast M OJICMHOBAs KUCIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX KUCIIOT. MbIja KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, KX MOIOIIEE JCHCTBUE.

CrnoxxHble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [maponu3 cioxHbIX 3QupoB. Kupel. [waponus xupos.
[Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYIeBoabl: cocTaB, KiacCHupUKAUS YIIEBOAOB (MOHO-, IW- W TOJHMCaXapuibl). [JI0K03a — MPOCTEUITUH MOHOCAXapuI:
OCOOCHHOCTH CTPOCHHUSI MOJICKYJIbl, (DU3NUYECKHE W XHUMHUYECKHUE CBOMCTBa (B3aumojeicTBue ¢ rugpokcugom meau(ll),
OKHCJICHME aMMHMa4YHBbIM pacTBOpoM okcuaa cepedpa(l), BoccTanoBieHHe, OpOKEHHE TIIOKO3bI), HAXOXKJICHHE B TMPUPOJIE,
npuMeHeHue, ononorudeckas poib. @orocunTtes. OpyKkTo3a Kak U30Mep IIFOKO3bI.

Caxapo3za — npedcmasumeins OUcaxapuoos, 2UOposiu3, HaxoHcOeHue 8 NPUpooe U NPUMeHeHue.

Kpaxman u memmono3a kak NMpUpoaHbIe mojauMmepbl. CTpoeHre Kpaxmalia M IeUTioi03bl. DU3HYecKue U XUMHUYCCKUE
CBOMCTBA Kpaxmasia (THAPOIN3, KAa4EeCTBEHHAS PEAKITUS C HOIOM).

JKCIepUMEHTAJIbHbIE METOAbI H3YYeHUsI BellleCTB M UX NpeBpalleHui

[TpoBenenue, HaOMOACHUE U ONHMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauE€CTBEHHbIE pEaKIUU
OJTHOATOMHBIX CHUPTOB (OKHcIeHUE 3TaHoja okcujaoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBUE MIUIIEPUHA C
ruapokcugoM Meau(ll)), anpneruaoB (OKHUCIEHHME aMMUAYHBIM pacTBOpoM okcuaa cepebpa(l) m runpoxcuaom meau(ll),
B3aUMOJICHCTBHE KpaxMaJja ¢ HOAO0M), IPOBEIACHUE IPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHbie 3agaun
Breluncnenus: mo ypaBHEHUI0 XMMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIECTBA WJIU MPOAYKTa

pPC€aKnuu 110 U3BCCTHBIM MACCC, O6’béMy, KOJIMYCCTBY OAHOI'O M3 UCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).
12
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A30Tc0)1ep>lca1u1/le OPraHNn4e€CKue COCANHCHUA
Amunvl. Memunamun u anuium: cocmae, cmpoeHue, qbusullecmte U Xumuyeckue ceoucmed (20p€Hl/l€, g3aumooeticmeue ¢

60001l U KUCIOMAMUL).

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHuvYecKue coeanHeHus. Du3nueckrne 1 XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT (Ha
npuMepe MIUIKMHA). bruonorndeckoe 3HaYeHUE aMUHOKHUCIIOT. [lenTup.

benku kak TpupomHBIC BBHICOKOMOJICKYIISIPHBIE coenuHeHus. [lepBuuHas, BTOpWYHAs W TPETUYHAs CTPYKTypa OEJIKOB.
XYMMHUUYECKUE CBOMCTBA OCITKOB: TUIPOJIU3, JCHATYpAIlHs, KaueCTBEHHbIC PEAKIIMK Ha OCJIKU.

3KCHepI/IMeHTaJ'II>HI>le METOAbI U3YUYCHHUSA BCIIECCTB U UX npeBpameHnﬁ

Habironenue u onucanne 1eMOHCTPAMOHHBIX OIBITOB: JICHATypalus OEIKOB IPU HAIPEBAHHUM, LIBETHBIE PEAKLIUU OEJIKOB.
BricokomoiieKyJIsSIpHBIE COeIHHEHUSA

OCHOBHBIE TIOHSTHSI XUMHHU BBICOKOMOJIEKYISIPHBIX COEIMHEHWI: MOHOMEpP, MOJUMEp, CTPYKTYpPHOE 3BEHO, CTEIICHb
MOJIMMEPU3AIINKN, CPeAHsAs MOJIeKysipHas wMacca. OCHOBHbIE METOJbI CHUHTE3a BBICOKOMOJEKYJSPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAITHSI.

IInacmmaccol (nonusmuneHn, NOIUNPONUILEH, NOAUBUHUIXAOPUO, nonucmupon). Hamypanvuolti u cunmemudeckue KaydyKu
(6ymaouerosvlil, X10PONPEHOBbIll U U3ONPEHO8bl). Bonoxna: namypanvHvlie (X10noK, wepcms, WEIK), UCKYCCMBEHHbIE
(ayemamnoe 8010KHO, BUCKO3aA), CUHMemu4ecKue (KanpoH u 1a6caw).

JKCIePUMEHTAIbHbIE METO/IbI M3YyUEeHHS BELECTB U UX NMpeBpalleHuil

O3HakomiieHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexknpeamMeTHble CBA3HU

Peanuszannss MeXINpeAMETHBIX CBA3€H MPHU HM3YYEHUM OPraHUYeckom xumumu B 10 Kilacce OCYIIECTBISETCS 4YeEpe3
UCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U TMOHITHH, SBJSIOUIMXCS CHUCTEMHBIMHU Uil OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOmue ecTecCTBEHHO-HAY4YHbIE TIOHSTHUS: SBJIICHHE, HAaydHbId (akT, TUmore3a, 3aKOH, TEOpHUs, aHalu3, CHUHTE3,

KJ1accuuKaius, NepuoaNIHOCTh, HAOIIOEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE.
13
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dusnka: MaTepusi, SHEPrus, macca, aroM, JJIEKTPOH, MOJEKyJla, YHEPIeTUUECCKUM ypOBEHb, BEIIECTBO, TEJO, OOBEM,
arperarHoe COCTOSIHHE BEIIeCTBa, PU3NUECKUE BETMYUHBI M €IUHUIIBI X U3MEPCHHUSI.

buonorus: knerka, opraausMm, ouocdepa, oOMeH BEIICCTB B OpraHu3Me, POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC BEIECTBA
(6enku, yrieBobl, >KUPbI, hePMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TTOPOJIBI, TIOJIE3HBIE UCKOTTAEMbIC, TOTLTUBO, PECYPCHI.

TexHoJOTHs: THUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHATBLHOTO THTAHUSA, MOIOIINE CPEICTBA, JICKAPCTBEHHBIC W
KOCMETHUYECKHE Mpernaparbl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJTACC Teopernueckne 0CHOBbI XUMHH

XuMHUUYECKUH 3MIeMeHT. AToM. SAapo atoma, U30TOMBL. DIEKTPOHHAsT 000JI0UKa.

DHepreTuyecKkrue YpoBHU, IOJYPOBHU. ATOMHBIE OpOUTAIIH, S-, p-, d- 371eMeHThl. OCOOCHHOCTH pacIpeeieHus JIEKTPOHOB 10
OpOUTAJISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpALIUS aTOMOB.

[Tepuonnueckuii 3akoH U Ileproguueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. CBs3b MEepUOANYECKOTO
3akoHa U llepmogmueckor cucremMbl xumMudeckux a3neMeHToB .M. MeHeneeBa ¢ COBPEMEHHOW TEOPHUEM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TpyInmnam
Y MepUoJiaM. 3JHAYCHUE TTEPUOJUYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BelmiecTBa. XUMHUUYECKasi CBsI3b. BUABI XMMUUYECKOW CBA3M (KOBAJIEHTHAs HEMOJISIpHAS M MOJSpHAs, MOHHAs,
MeTajutndeckasi). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBsi3W (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN).
Bonoponnas cBsi3b. BaeHTHOCTB. DIEKTPOOTPULATENBHOCTE. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHUA. 3aKOH TOCTOSHCTBA COCTaBa BEHIECTBA. THIIbI
KPUCTAJNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKU.

[TonsiTue 0 qucnepcHbIX cucremax. VicTuHHBIE M KOJUIOUAHBIE pacTBOPBI. MaccoBas 107151 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HeopraHuueckux coeauHeHuil. HoMeHkaTypa HeOpraHW4YecKuxX BelecTB. [eHeTuyeckass CBs3b
HEOPraHMYECKUX BEIIECTB, MPUHAJICKAIINX K PA3IMYHBIM KJIACCaM.
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Xumuueckass peakuus. Krnaccupukanuss XMMHUYECKUX pPEakUUid B HEOPraHMYECKOM M OPraHUYEeCKOM XUMHUHU. 3aKOH
COXPAHEHMS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U NIPEBPAIICHUS SHEPTHH MPU XUMHUYECCKUX PEAKITUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3au4HbIX (akTopoB. OOpaTuMble peakiuu. XUMHU4eckoe paBHoBecue. DakTophl,
BIIUSFOIINE HA COCTOSIHIE XUMHUYecKoro paBHoBecus. [Ipuniun Jle [larense.

Onexkrponutudeckas aucconuanus. CunbHble U crnadble 3neKTponuThl. Cpeda BOAHBIX PACTBOPOB BEIIECTB: KHUCIHAs,
HeUTpanbHas, menounas. [lowsmue o 6o0opoonom noxazamene (pH) pacmeopa. Peaknum wmoHHOTO oOMeHa. [uoponus
HeOP2aHUYeCKUX U OP2AHUYECKUX Belecms.

OKHCIAUTENHFHO-BOCCTAHOBUTENBHBIE peakuuu. [louamue ob 2nekmponuse pacniagos u pacmeopos coneii. llpumenenue

dlleKmpousa.

JKCIePUMEHTAIbHbIE METO/bI M3YyUEeHHS BeleCTB U UX NMpeBpPalleHuii

HemoHctpanus Ttabmun «llepuoamdeckas cuctemMa xumuuyeckux snemeHToB J[.M. MeHneneeBay, u3yudeHHe Mojeiei
KPUCTAJUIMYECKUX PEHIETOK, HAOMIOACHNE | OMHCAaHKME JEMOHCTPAIMOHHBIX U JJA00PATOPHBIX OIBITOB (Pa3oKeHHEe MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallu3aTropa, ONpeIeICHUE CPeabl pACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA,
peakiui MOHHOTO OOMEHa), MPOBEICHUE MPAKTUUYECKON padoThl «BiusHue pa3nuuHbIXx (AKTOPOB HA CKOPOCTh XUMHYECKOM
peAKLIMI.

PacuérHbie 3agaun
Pacu€Thl 110 ypaBHEHHUSIM XMMHYECKUX PEAKIIMN, B TOM YHUCIE TEPMOXUMHUUYECKHUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM
HOHATHUS «MAacCOBast OJIA BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenune nHemetammoB B Ilepuoguueckorn cucreme xumudeckux anemeHToB J[.M. MenneneeBa wu
0COOCHHOCTH CTpOEHHUs aToMOB. DPU3UYECKUE CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha IpUMEPE KUCIOPO/ia, CEPHI,
dbocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TajJoreHOB, Cepbl, a30oTa, (ocdopa, yriepoma U KpPEeMHUS) U X
COeIMHEHUH (OKCUAO0B, KMCIOPOACOACPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).
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[IpuMeHeHne BaKHENIIMX HEMETAJIJIOB U UX COCTMHEHM.

Metamibl. [lonoxxenne metamioB B [lepuoguueckoin cucteme xumuueckux snemeHnToB .M. Menneneea. OcoOeHHOCTH
CTpPOCHHUSI 3JEKTPOHHBIX 000M04YeKk aToMoB MeTamuioB. OOmme ¢usnueckue cBoiicTBa MeTayyioB. CIlaBel METaJUIOB.
ONEKTPOXUMUYECKHUN sl HAIIPSDKEHUH METaJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIIMX METAJUIOB (HATPUM, KaJaui, KaJIbIIMH, MarHui, aJIIOMUHHM, ITUHK, XPOM, JKEJIe30, ME/Ib)
Y UX COCIMHEHHU.

OOmue cnocoObl MOJNydeHHs] MeTaIoB. Memannypeus. Kopposzus memannos. Cnocobvl 3awumvl om KOppO3uu.
[IpumeHeHne MeTaIoB B ObITY U TEXHHKE.

3KCHepI/IMeHTaJ'Il>HI>IC METOAbI U3YUCHHUSA BCIIECCTB U UX npeBpameHnﬁ

HBy‘-IeHI/IC KOJIJNICKIIUH «Mertajbsl U CIIJIaBbI», 06pa31103 HCMCTAJIZIOB, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4, Ha6J'II-O,Z[€HI/Ie n
OIIMCAaHUC NCMOHCTPAIMOHHBIX H J'Ia60paTOpHBIX OIIBITOB (BBaHMOHGﬁCTBHG T'MAPOKCHUAA AJIIOMHUHHA C paCTBOpAMH KHUCIIOT U
H.[@JIO‘ICfI, Ka4CCTBCHHBIC PCAKIIMKM HA KaTHUOHLI MeTaJ'IJ'IOB).

Pacuérnbie 3axaun

Pacuétel maccel BemiecTBa WM 0ObEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OAHO M3
BEIIECTB UMEET IIPUMECH.

XUMHA U )KU3HDb

Ponb xumun B 006ecrieueHUN SKOJIOTHUECKON, SJHEPTETUUECKON U MUIIEBOM 0€30MacHOCTH, PA3BUTHH MeIuIMHBI. [loHsTHE
0 Hay4YHBIX METOJAX MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUHM.

[Ipencrapnenust 00 OOIIMX HAYUYHBIX TPUHIIUIIAX TTPOMBIIIJIEHHOTO MTOTYYEHUs BAXKHEHIITUX BEIIIECTB.

YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB: BAXKHENIIINE CTPOUTEIBbHBIE MAaTEPUAIIbI, KOHCTPYKIIMOHHBIE MATEPHUAIIBL, KPACKH,
CTEKJI0, KepaMHUKa, MaTePHaIbl JIJIsl DJIEKTPOHUKH, HAHOMATEepUaJIbl, OpPTaHUYECKUE U MUHEPATbHBIC YIOOPEHUS.

XuMusi H 3J0pOBbBC UYCJIOBCKA: IIpaBUJIa HCIIOJB30BaHWA JICKAPCTBCHHBIX IIPCIIaparoB, IIpaBHJIa 0e30I1acHOro

HCIIOJIB30BaHMA IIPCIIapaToB OBITOBOIl XUMHHU B HOBCCIIHCBHOﬁ KHU3HU.

16



OenepanbHas padouas nporpamma | Xumust. 10—11 knaccel (6a30BbIi yPOBEHB)

Me:xknpeamMeTHbIe CBA3U

Peanuzanus MeXnpeaqMeTHbIX CBA3EH NpH U3y4eHUH OOLIEH U HEOpraHMYECKOW XMMuUM B 11 Kitacce ocyliecTBIseTCs yepes
HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHA, TaK W MOHATHH, SBISIIOIIUXCA CUCTEMHBIMH JJI OTAEIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCcTBEHHO-HAyYHbIE TOHSATHUSA: HAy4HbIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCH(HUKaIlMs,
NEPUOIMYHOCTD, HAOIIOEHUE, SKCIIEPUMEHT, MOJCIIMPOBAHNE, U3MEPEHHUE, SIBICHHUE.

dusuka: Marepus, dHEPrus, Macca, aroM, JJIEKTPOH, IIPOTOH, HEHUTPOH, WOH, W30TOIl, PAJAMOAKTUBHOCTb, MOJEKYIIA,
HSHEPIreTUYECKHI YPOBEHB, BEIIECTBO, TEJI0, 00OBbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DU3MYECKHUE BEIMYMHBI U €AUHUIBI HX
MU3MEPEHUS, CKOPOCTD.

buonorus: kierka, OpraHusM, SKOcCHCTEMa, OHocdepa, Makpo- M MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH BEILECTB B
OpraHusMe.

['eorpadusi: MuHepasbl, TOPHBIE TOPO/BI, TOJIE3HBIE UCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorua:  XUMHYECKas  NPOMBINIUIEHHOCTb,  METAJULypIus,  IPOU3BOJACTBO  CTPOUTENIBHBIX  MAaTE€pUAJIOB,
CEBbCKOXO3SIMICTBEHHOE IPOM3BOJICTBO, MHUILEBAas MPOMBIIUIEHHOCTh, (papMalieBTUYecKasi MPOMBINUIEHHOCTb, MPOU3BOJCTBO
KOCMETMYECKUX  IPEenaparoB, IMPOU3BOACTBO  KOHCTPYKLMOHHBIX  MAaT€pUAJIOB,  DJIEKTPOHHAS  INPOMBILUICHHOCTD,
HAaHOTEXHOJIOTUH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUU HA YPOBHE CPEJHET'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylnbTaTaM OCBOCHHS OOy4YalOUIUMHCS MPOrpaMM CPEAHETO OOIIero
oOpa3oBaHUsA (JJMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HaydHo-MeTomuueckoil OCHOBOM ISl  pa3palboTKH
IUTAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS ITPOrPAMM CPEIHETO 00ILEro 00pa3oBaHMsl SIBIETCS CUCTEMHOAESTEIbHOCTHBIHN MOAXOI.

B coorBeTcTBUM C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PC3YIBTATOB OCBOCHHA IIPCAMCTA
«XuMus» Ha YPOBHE CPpEAHECTO O6HICFO O6pa3OBaHI/I$I BBIICIICHBI CIICAYIOIHNEC COCTABJIAIONINC!

OCO3HaHUE OOYyYaIOIMIUMUCST POCCUUCKON rpa)XKJaHCKOU UJICHTUYHOCTH  —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTU U CaMOOIIPEAECIICHHUIO;

HaJIMYMe MOTUBAIIMHU K 00YYEHUIO;

1[eJICHANPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJICHUN JIMUHOCTH HAa OCHOBE KJIIOYEBBIX ILIEHHOCTEH M HUCTOPUYECKUX
Tpaauirii 6a30BON HAYKH XUMUU;

TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIMXCS PYKOBOJICTBOBAaThCS B CBOEH JEATEITLHOCTH IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAaMHU, TPUCYITUMU I[ETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYKE MPABOCO3HAHMS KOJIOTHYECKON KYJIBTYPhI U CIIOCOOHOCTH CTaBUTH 1IETH M CTPOUTH )KU3HEHHBIE TJIaHBI.

JInuyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeIMeTa «XHUMHS» JTOCTUTAlOTCS B EIUHCTBE Yy4YeOHOM M BOCHHUTATEILHOMN
JNEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMHU, COLTMOKYJIBTYPHBIMHU, 1yXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U UJI€aJIaMU
POCCHUICKOTO TPa)KJaHCKOTO OOINEeCTBa, MPUHSTHIMU B OOIIECTBE HOPMaMHM M TpaBUJIAMU TMOBEACHUS, CIIOCOOCTBYIOIIUMHU
poIeccaM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YUYarOIITUXCSI.

JIMYHOCTHBIE PE3yAbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPaKaloT CPOPMUPOBAHHOCTH OIBITA IMO3HABATEIHLHON U
MPAKTUYECKON IEATETLHOCTH 00yUaIOIIUXCS TI0 PeaTn3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHMS:

18



denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi yPOBEHB)

OCO3HaHUA O6yllaIOIHI/IMI/IC5I CBOUX KOHCTUTYLIHMOHHBIX IIpaB H O6HS&HHOCTGﬁ, YBAXKCHUA K 3aKOHY H IIPABOIIOPAIKY,
MMPCACTABICHUA O COOMAJIbHBIX HOPpMaX M IIpaBHJIaX MCEKIMYHOCTHBIX OTHOILICHUI B KOJVICKTUBC, TI'OTOBHOCTH K COBMECTHOM
TBOp'-ICCKOfI ACATCIIbBHOCTH TIpU CO3OaHUU y‘—ICGHBIX ITPOCKTOB, PCIICHUU y‘-Ie6HBIX N II03HABAaTCJIbHBIX 3aJ1a4, BBIIIOJHCHUH
XUMHNYCCKHUX SKCIICPUMCHTOB,

CIOCOOHOCTH TOHUMATH U IMPUHUMATb MOTHBbBI, HAMCPCHUS, JIOTUKY 1 apIr'YMCHTBI

JIPYTUX TIPU aHATU3€ PA3JIMYHBIX BUJOB YUEOHOU JIEATEIIbHOCTH;
2) MATPHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIICHUS K UICTOPUUECKOMY U HAYYHOMY HACJIEINIO OT€YECTBEHHON XUMUH;

YBaXXEHUM K TPOLIECCY TBOPUYECTBA B OOJACTU TEOPUU M MPAKTUUECKOTO MPUMEHEHHUS XUMHH, OCO3HAHUS
TOTO, 9YTO JOCTIDKGHHMS HAyKH €CTh pe3yiabTaT JUJINTEIbHBIX  HAOMIONCHWH, KPOMOTIUBBIX
AKCIIEPUMEHTAJIBHBIX MOWCKOB, MTOCTOSHHOTO TPyAda YYEHBIX U MPAKTUKOB; HMHTEpPECa W IMO3HABATEIIbHBIX
MOTHBOB B TIOJIYYEHHUH TOCJICAYIOIIEM aHaln3e MH(POpMalUH O MEPEIOBBIX JOCTHIKCHHUSX COBPEMECHHOM
OTE€UECTBEHHOM XHUMUU;

3) MyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHNUS;

CITOCOOHOCTH OLCHHUBATL CUTyalluH, CBA3aHHBIC C XUMHYCCKHUMU SABJIICHUAMHA, U IIPUHUMATL OCO3HAHHBIC PCIICHMA,
OpPUCHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH,; TOTOBHOCTH OLICHHBATDH CBOE MOBCACHUC U ITOCTYIIKHU CBOUX
TOBapHHleﬁ C HO3HHHI>1 HPAaBCTBCHHBIX M IIPABOBBIX HOPM M OCO3HAHHUC HOCJ'IGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB,

4) ¢dopmMupoBaHHUS KYJIbTYPbI 310POBbA:

MMOHUMAaHUS [IEHHOCTEN 3I0POBOTO M 0€30MMacCHOT0 00pa3a KU3HHU, HEOOXOMMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UYECKOMY M TICUXMYECKOMY 37I0POBbIO; COOIOEHHUSI MPaBuil 0€30MacHOTr0 00pallleHUsI C BEIIECTBAMU B OBITY,

[MOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;
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NOHMMAaHUs LEHHOCTU NPABWJI MHAWBHUYAJBHOTO W KOJUIEKTUBHOTO OE€30IaCHOTO IOBEACHMSI B CUTYALUsX, YTPOXKAIOIIUX
3I0POBBIO 1 JKU3HU JIIOJEH; OCO3HAHUS MOCIEICTBUNA U HEMPUATHUS BPEIHBIX NPUBBIYEK (YIIOTPEOIEHUS

AJIKOTOJI5, HAPKOTHKOB, KYPCHHS);
5) Tpya1oBOro BOCIUTAHMS:

- KOMMYHHUKATHBHOW KOMITETEHTHOCTH B Y4eOHO-HCCIICOBATEIBCKON JCSITCIBHOCTH, OOIICCTBEHHO IOJIE3HOM, TBOPUYCCKOW U
JIPYTUX BUAAX JIEATCIbHOCTH; YCTAHOBKHM HAa aKTMBHOE yYacTHE B PEIICHUM MPAKTUYSCKUX 3aj7ad COIMaIbHON HAIpaBICHHOCTU
(B paMKax CBOETO KJ1acca, IMIKOJIBI);

-MHTEpeCca K MPAKTUICCKOMY H3YUYCHHIO Mpod)ecCHil pa3IMYyHOIO pojia, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX
3HAHWH 110 XUMHUH; YBOKCHHS K TPYY, JIOISIM TPyda U pe3yJbTaTaM TPYA0BOU IeATeITbHOCTH;
-  TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJIMBHUIYAJIIBHOW TpaeKTOpPUH 0O0pa3oBaHus, Oyaymied mnpodeccuu W peaausaruu
COOCTBEHHBIX JXKM3HCHHBIX IUIAHOB C yYETOM JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XHWMHH, MHTEPECOB M TMOTPEOHOCTEH
00IIIeCTBA;

6) 7K0JI0rM4eCKOro BOCIIUTAHMUSI:

- DKOJIOTUYECKH 1eTIeCO00pa3HOro OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

- TIOHUMaHHS TJIO0ATBHOTO XapakTepa HSKOJOTHYECKHUX MpoOIeM, BIUSHHS SKOHOMHUYECKHX IIPOIECCOB Ha COCTOSIHUE
IIPUPOIAHOMN

Y COLMAIBHOW CPEBI;

- 0CO3HAHUS HEOOXOIUMOCTH UCIIOIH30BaHUS JOCTHKEHUN XUMUU JIJISl PEIICHUS

BOIIPOCOB PAIMOHAIILHOTO MPUPOIOTIOIb30BAHUS; aKTUBHOTO HEMPUATHUS IEUCTBUMN, IPUHOCSIIHNX BPEJl OKPYKAIOIIEeH

MIPUPOJHON Cpelie, YMEHHUs IPOTrHO3UPOBATh HEOIArOMPHUSATHBIE HKOJIOTMYECKHUE TTOCIEACTBUS MPEAITPUHUMAEMbBIX JEHCTBUN U

Mpe0TBpaIlATh UX;

20



denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi yPOBEHB)

- HAJIMYHUs Pa3BUTOTO IKOJIOTHUECKOTO MBIIIJICHHSI, SKOJIOTHIECKON KYJIBTYPHhI, OTIBITA ACITEILHOCTH YKOJIOTHUECKOM

HAIPABJICHHOCTH, YMEHHS PYKOBOACTBOBATHCSI HIMH B TIO3HABATEIIBHOW, KOMMYHHUKATUBHON U COIIMAIBHON TTPAKTHKE,

CIOCOOHOCTH M YMEHHS aKTUBHO TIPOTUBOCTOSTH HICOJIOTHH XeMOGhoOHH;

6) HeHHOCTH HAYYHOTO MO3HAHMS:

- c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS HAyKHM M OOIIECTBCHHOMN
NPaKTUKH,
- TIOHWMaHUS CIeNU(PUKA XUMHH KaK HayKH, OCO3HaHUA €€ poiu B (DOPMHUPOBAHWM PAMMOHAIHLHOTO HAYYHOTO MBIIIJICHUS,
CO3/IaHHH TICJIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOABI U YEIOBEKA, B TTO3HAHWU TTPUPOITHBIX
3aKOHOMEPHOCTEN U pPelIeHnH MpoOIeM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;
- yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU ISl COBPEMEHHOM NMBWIM3AIMU: B €€ T'YMAHUCTHYECKOW HANpPABICHHOCTU U
BXHOW pOJIM B CO3MaHUM HOBOW 0a3bl MaTepuaJbHOW KYyIBTYypHI, PEIICHWH TJI00aJbHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, DPHEPTETUUCCKOM, TTUIIIEBON M IKOJIOTHIECKOW O€30MacCHOCTH, B Pa3BUTHHA MEIUIIMHBI, 00CCIICUCHUH
YCIOBUM YCHEUIHOTO Tpylda U OKOJOTUYECKHM KOM(OPTHOM JKM3HU KaKJOTo ujieHa OOIIEeCTBA; €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH: TIOHUMAaHHUSI CYIIIHOCTU METOJIOB IMO3HAHMS, UCTIONb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh
MoJTy9aeMble 3HAHUS IS aHAIM3a U OOBSICHEHUS SIBICHUA OKPYXKAIOIIETO MHpPA W MPOUCXOIANINX B HEM M3MCHCHHMA, YMEHUS
7enatb 00OCHOBAaHHBIE 3aKJIFOUCHUS Ha OCHOBE HAYYHBIX ()aKTOB W WUMEIOIIMUXCS JAHHBIX C IEJBI0 TOTYyYEHHUS JTOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEJIBHO HUCIIONIh30BaTh XUMHUYECKUE 3HAHUS JJIsi pElIeHUsl MpoOIeM B PEalIbHbIX KU3HEHHBIX
CUTYaIlMAX; MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIIbCKOM A TEIBHOCTH;
- TOTOBHOCTH ¥ CITIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUI0, K aKTHBHOMY MOJTYYEHUIO HOBBIX 3HAHUHU T10
XUMHUHU B COOTBETCTBHH C )KU3HECHHBIMH ITOTPEOHOCTIMH;
- IHTEpeCca K 0COOCHHOCTSM TpyZa B Pa3IMUHbIX cepax mpodecCHoHAIbHON AeSTEIBHOCTH.

METAIIPEJAMETHBIE PE3VYJIBTATDBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS Y4eOHOTO mpenMmera «XWMHUS» Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHMUs
BKJIFOUYAIOT:
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3HaYUMBIE TSI (DOPMHUPOBAHUS MUPOBO33PEHUSI O0YHAIOUXCS MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IIeHay HbIe
MOHATHS, OTPAXAIOIIHE IIEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa MW cOenudUKy METOJOB IO3HAHMS, HCIOJIb3yeMbIX B
€CTEeCTBCHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SBICHHE, MPOIECC, CUCTEMA, HAYyYHBIM (DAaKT, TMPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, UCCIIeIOBaHUE, HAOTIONECHNE, U3MEPEHUE, SKCTIEPUMEHT U APYTHUE);

- yHHBepcajbHble Yy4ueOHBIC JelcTBHUA (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYISATHBHBIC), O0OECIEUHBAIOIINE
¢opmupoBaHue (YHKIMOHAIBHON TI'PAMOTHOCTH M COLMAIbHON KOMIETEHIMH OOYy4aroUIUXCs; CHOCOOHOCTh 00ydaroluxcs
UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YyHHUBEpCajbHble YydeOHblE IEWUCTBUS B
ITO3HABATENBHOM U COLIMATIBbHOMN IIPAKTHUKE.

MeTaHpeI[MGTHBIe PEC3YJIbTATHI OTpaxXaroT OBJIAJJCHUC YHUBCPCAJIbHBIMHU y‘lC6HBIMI/I I1I0O3HaBaTCJIbHBIMU,
KOMMYHHKAaTHUBHBIMU WU PCTYJIATUBHBIMU I[eﬁCTBHHMH.

Ilo3HaBaTebHBIE YHUBEPCAJIbHbIE Y4eOHbIE qeiiCTBUS

Ba3oBble joruvyeckue aeiicTBUA:
- CaMOCTOSITEIFHO (DOPMYIIUPOBATH M AKTYaJIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€ paccMaTrpuBarTh;
- ONIPEAENATh UEIU ACSTEIbHOCTH, 3a7aBas MapaMeTPbl U KPUTEPHUH UX JIOCTUKEHHS, COOTHOCUTD PE3YNbTATHI IEITEIILHOCTHU C

NIOCTABJIEHHBIMU LIEJISIMU;

- ACIIOJIB30BAaTh [P OCBOECHUH 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIIEISATh XapaKTEPHbIE IPU3HAKU MTOHATUN U
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME OHITHS JJ11 OObSICHEHUSI OTAEIbHBIX (DAKTOB U SIBICHMUIA;

- BBIOMpATh OCHOBAHUS U KPUTEPHUH JIs KJIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX PEAKIUI;

- YCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBS3H MEX]y U3y4YaeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTUUECKHUE PACCYKICHUS (MHIyKTUBHBIE, 1€TyKTUBHBIE, 10 aHAJIOTUH ), BBISIBISITH 3aKOHOMEPHOCTH M POTUBOPEUUS
B paccMaTpUBAEMBbIX SIBICHUSX, (POPMYIHPOBATH BBIBObI U 3aKIIOUECHUS; IPUMEHSTH B IIPOLIECCE MMO3HAHMS, UCTIOIb3yEMbIE B
XUMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, TPE0OPa30BBIBATH MOJIENbHBIE MPEICTABICHUS — XUMHUUECKUHM 3HAK (CUMBOI)
JJIeMEHTa, XUMUYecKass QopMysia, YpaBHEHHE XUMHUYECKOM peaknuu — T[pU PEIICeHUH Y4YEeOHBIX I103HABATENbHBIX U

MPAKTUYECKUX
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3agav, IPUMCHATb HA3BAHHBIC MOJACJIBHBIC ITPCACTABIICHNA JI BBIABIICHUA XaPAKTCPHBIX IIPU3HAKOB U3YYAdCMBIX BCIICCTB U
XUMHNYCCKHX pGaKHHﬁ.

ba3oBbie HCCJICA0BATC/IbCKUC HeﬁCTBHHZ

- BJIaJICTb OCHOBAMUM MCTOAOB HAYYHOTI'O ITO3HAHHWA BCIICCTB U XUMHUYCCKHUX peaKuHﬁ;

- (I)OpMYJII/IpOBaTL OCJIN U 3a1a49M1 UCCIICAOBAHUA, MCITIOJIB30BATh ITOCTABJICHHBIC U CAMOCTOATCIILHO C(bOpMYJIHpOBaHHLIG
BOIIPOCKHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHWA U OCHOBBI IJIA @OpMHpOBaHI/ISI THUITIOTC3BI 110 IIPOBCPKE MMPABUIIBHOCTH
BBICKA3bIBA€CMbIX Cy>I(I[€HPII>'I;

- BJIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U ITPOBEICHNS YIEHUUYECKUX SKCIIEPUMEHTOB, COBEPILIECHCTBOBATH
YMEHUS HAaOII0aTh 3a XOJI0M MPOIIECCA, CAMOCTOATENIBHO IPOTHO3UPOBATh €r0 Pe3yNbTaT, POpMyIUpoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIBTATOB UCCIIEI0BAHNUSA, COCTABIATH 000CHOBAHHBIN OTYET O MPOAEIAHHON padoTe;
IpUOOpETaTh ONBIT YUEHUYECKON UCCIIEA0BATEIbCKON U TPOEKTHOM 1€ATENbHOCTH, MPOSIBIATH CHIOCOOHOCTh U TOTOBHOCTbH K
CaMOCTOATENIbHOMY IMOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJI0B ITO3HAHUS.

Pabora c nundopmanmei:

- OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX MHPOpMAIMK (HAydHO-TIONYJSIpHASI TUTEpaTypa XUMHUUECKOTO CO/Iep KaHuUs,
CIpaBOYHBIE MOCOOMs, pecypchl UHTEepHETa), aHaTM3UPOBaTh HHPOPMALIUIO PA3IMYHBIX BUIOB U (DOPM MPEACTABICHUH
KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

- popMynupoBaTh 3aMpOCHl U MPUMEHSIThH Pa3IMYHbIE METOJIbI IIPU TIOUCKE U 0TOOpE MH(popMauu, HEOOXOTUMOM JIJIst
BBITIOJIHEHMSI YU€OHBIX 3aJ1a4 ONpe/IeIEHHOIO THIIA;

- HpHO6peTaTB OIIBIT UCITIOJB30BaHUA I/IH(I)OpMa]_II/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTUH U Pa3INYHbIX IIOUCKOBBLIX CUCTCM;

- CaMOCTOSITEIHHO BRIOMPATh ONTUMATBHYIO (hOpMy TpeicTaBIeHUs HHMOpMauK (CXeMbl, Tpaduku, TuarpaMmMbl, TAOIHIIHI,
PUCYHKH U IPyTHE); UCTIOIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MPHU PAbOTE ¢ XUMUYECKON MH(pOpMAITUEH: TPUMEHSTh
MEXKIpeaIMeTHbIC ((PU3NUECKHE U MaTeMAaTUUECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00OpeBHATyPhl, HOMEHKJIATYPY; UCIIOIb30BaTh
1 TIpeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEICTBA HATTISIAHOCTH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA:
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- 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOil TEMbI B XOJI€ JUaIora U/WiK JUCKYCCUH, BEICKA3bIBAaTh UCH,
bopMyITHPOBATh CBOW MIPEIJIOKEHUS OTHOCUTEILHO BBITIOTHEHUS TIPEIJIOKESHHON 3a1a4H;

= BBICTYIIATh C HpGSCHTaHHeﬁ PE3YyJIbTAaTOB MMO3HaBaTeILHOM ACATCIBbHOCTH, ITOJYYCHHBIX CAMOCTOATCIIbBHO NI COBMECTHO
CO CBCPCTHUKAMM IIPU BBIIIOJIHCHUN XUMHUYCCKOI'O OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 UCCJICAOBAaHUIO CBOMCTB

M3y4aeMbIX BEIIECTB, pealn3alui yueOHOro npoekTa u GopMyIupoBaTh BRIBOABI IO pe3yJibTaTaM IMPOBEIEHHBIX
UCCJIeI0BAaHUN MyTEM COIIACOBAHUS MO3UIUI B X0/1€ 0OCYKICHHSI 1 0OMEHA MHEHUSIMHU.

-PerysiTuBHBIC YHUBEpPCaIbHbIC YUeOHbIE 1CHCTBUA

CaMOCTOSITEJIBHO IUIAHUPOBATh " OCYLIECTBIATE  CBOKO ITO3HABATEIBHYIO IESATEIBHOCTD, ONPEIEIA €€ NEH

¥ 33714, KOHTPOJIMPOBATh U [0 MEPE HEOOXOANUMOCTH KOPPEKTUPOBATh MIPEIaraeMblidi aJITOPUTM JIEUCTBUIN IPU BHIIIOIHEHUN
y4eOHBIX U UCCIEA0BATEIBCKUX 33]1a4, BIOMPATh Hanboiiee 3(p(HEKTUBHBIN CIOCO0 X pEHIEHUS C YYETOM IMOIYYEHHUS! HOBBIX
3HAHUI O BEHIECTBAX U XUMHUYECKUX PEAKIIUIX;
- OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH AESITEIIEHOCTH Ha OCHOBE CaMOaHaJIn3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3VJIBTATBI 10 KJIACC
[IpenmeTHbIE pe3ynbTaThl OCBOCHMS Kypca « OpraHudeckas XMMHs» OTPaKaroT:

- c(hOpMHUPOBAHHOCTH MPEJACTABICHUI O XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, POJIM XUMHH B
MO3HAHUU SIBICHUM OpUpObl, B (POPMHUPOBAHUM MBIIUICHUS U KYJABTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOMUMOMN [IJIsi PEIICHHS] MPAKTUYECKUX 3a7ad W DKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO H
MIPUPOIHON cpefie; BiIaJeHUEe CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIAraloye NOHATHS (XUMUYECKUI
AJIEMEHT, aTOM, DJIEKTPOHHAs 000JO0YKa aroma, MOJIEKYJa, BaJICHTHOCTh, AJICKTPOOTPHUIIATEILHOCTh, XMUMHUYECKas CBSI3b,
CcTpyKTypHas ¢dopmyna (pa3BépHyTas U COKpalI€HHAs), MOJIb, MOJSPHAs Macca, MOJSPHBIM OO0BEM, YITICPOIHBIM CKEJET,
GbyHKIMOHAIBHAS TPYIa, pajuKal, W30MEpUsi, U30MEphbl, TOMOJIOTHYECKUN Psl, TOMOJIOTH, YIJIEBOAOPOMbI, KUCIOPOA U
a30TCO/IepIKAIE€ COCIUHEHUSI, MOHOMEpP, IMOJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS), TCOPUU U
3aKOHBI (TEOPHs CTPOCHUS OpraHndeckux BemiectB A.M. byTinepoBa, 3aK0H COXpaHEHHSI MACChl BEILIECTB);
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- 3aKOHOMEPHOCTH, CHMBOJINYECKUHN SI3bIK XMMUU; MUPOBO33PEHUECKNAE 3HAHMS, JIEKAIIKME B OCHOBE TOHUMAHHUSI TPUYMHHOCTHU
U CHUCTEMHOCTH XUMHYECKUX SIBJICHHH, (PAKTOJOTMYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, IMOJIYYEHHMM U O€30I1aCHOM
MCITOJIb30BAHUH BOXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOM JAESTEIbHOCTH YEI0BEKa;

- ¢(hopMHUPOBAHHOCTH YMEHHIA BBISIBIATh  XAPAKTEPHBIE IIPU3HAKA  ITOHATHH,

yCTaHaBIMBaTh UX B3aHUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIME ITOHATHS IIPY ONIMCAHUM COCTaBa, CTPOCHHS M IIPEBPALLCHHAN
OPTraHUYECKUX COCTUHEHNUI;

- c¢(OpPMUPOBAHHOCTh YMEHMHM HCIOJb30BaTh XMUMHUYECKYI0 CHUMBOJMKY JUIsl COCTABJICHHUS MOJEKYISPHBIX M CTPYKTYpPHBIX
(pa3BEépHYTOH, COKpAIIEHHOW) (OPMYNI OPraHMYECKUX BEIIECTB M YPaBHEHUW XMMUYECKUX PEaKUuM, U3rOTaBIMBaTh MOJEIU
MOJIEKYJI OPraHUYECKHUX BEIIECTB JIsl WILTIOCTPALMU MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS; C(POPMUPOBAHHOCTD
YMEHUHN yCTAHABIMBATH MMPUHAIJICKHOCTh N3YYEHHBIX OPraHUYECKHX BELIECTB 10 UX COCTABY M CTPOCHHIO K ONPEICIEHHOMY
KJIacCy/TpymnIne COeNUHEHUN (YIIeBOAOPOAbI, KUCIOPOA U a30TCOJEPKAlIIEe COEAUHEHNUS, BBICOKOMOJIEKY/ISIPHBIE COCAMHEHN),
JaBaTh UM Ha3BaHUs o cucremarnueckoil HomeHkinatype (IUPAC), a Taxke nNpuBOIWUTH TPUBUAIbHBIE HA3BAHUS OTAEIBHBIX
OpraHUYEeCKUX BEIIECTB (3TUJIEH, MPONWICH, AlETUICH, STUICHINIUKOIb, INIMUEPUH, (eHon, (GopMalibleruj, aueTaabIeru/,
MypaBbUHas KHUCIIOTAa, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCJIOTa, CTeapuHOBas KHCJIOTa, DNMIOKO3a, (pyKTo3a, Kpaxmad,
EJUTI0103a, TIIUIH);

- c()OPMUPOBAHHOCTH YMEHUS ONPEAEHATH BUIbl XUMUYECKOUN CBSI3U B OPraHUUYECKUX COSAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

- c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOXEHHMSI TEOpUU CTpOEHUs opranmdyeckux Bemects A.M. bymneposa ans
OOBSICHEHUsI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa MW CTPOEHUS; 3aKOH COXPAHEHHMsS MAacChl BEIIECTB;
c(hOpMHPOBAaHHOCTh YMEHHUW XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3MYECKHME W XHUMHYECKHE CBOWCTBA TUIUYHBIX
NpeICTaBUTENECH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (MeTaH, 3TaH, 3TWIEH, NPONWIEH, aleTuieH, OyraaueH-1,3,
MeTunOyTaauenl,3, OeH30/, METaHOJ, 3TaHOJ, STUJICHIIIUKOIb, TIHULEPUH, (EHOJ, aleTaabAeruil, MypaBbUHas M yKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJITI003a, aMMHOYKCYCHAsl KHCIIOTa), WJUIIOCTPUPOBATH T€HETUYECKYIO CBSA3b MEXIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIUHN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

- c(pOpMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUYHUKH YITIEBOJOPOIHOIO ChIPbs (HEPTh, MPUPOIHBIN T'a3, YIOih), CIIOCOOBI
UX NepepadOTKU U MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB NEpepadOTKH; CPOPMUPOBAHHOCTh YMEHHUI MTPOBOAUTH BHIYMCIICHHUS
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10 XUMUYECKUM YpaBHEHUAM (Macchbl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA WK MTPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO M3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

- c()OpMUPOBAHHOCTh YMEHUH BJIa/E€Th CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOIO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHHU
pU U3YYEHHM BEIECTB M XUMUYECKUX SIBJICHMH (HAOIOAECHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJEIMPOBAHUE), HCIIOIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JUISI IPUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BELIECTBAMU U
UX IPUMEHEHHUEM;

- ¢()OpPMHPOBAHHOCTh YMEHHUI COONIONATh MpaBUja MOJIb30BAaHUS XUMHUYECKOM MOCYAOM U Ja00paTOpHbIM 00OPYIOBaHUEM, a
TaK)Xe IMpaBuja OOpallleHHUs ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUMUSMH IO BBINOJIHEHHIO JIAOOPATOPHBIX XUMHUYECKHX
OTIBITOB;

- ¢(hopMHPOBAHHOCTH YMEHUI MJIAHUPOBATH W BBHIMOIHATH XUMUYECKUN HKCIIEPUMEHT (TpEeBpaIlIeHUs] OPTaHUYECKUX BEIIECTB
IIPU HArPEBAHUM, TIOJyYEHHUE 3TUJIEHA U U3yYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKUX BEIECTB, ACHATYpPALIHs
OENIKOB IpU HarpeBaHUM, IIBETHbIC PEAaKLUU OEJIKOB) B COOTBETCTBUM C MPaBUJIAMU TEXHUKH O€30MACHOCTH MpH OOpallleHuu ¢
BELIECTBAMHU M JIAOOPaTOPHBIM OOOPYIOBAaHUEM, IPEACTABIATh PE3yJAbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUHN COOTBETCTBYIOLIMX PEAKIUN U (POPMYIUPOBATH BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

- ¢(popMHPOBAHHOCTh YMEHUN KPUTHUECKH AHAIU3WPOBATH XUMUYECKYI0 MH(POPMAIUIO, MOTYy4yaeMyl0 U3 Pa3HbIX HCTOUHUKOB
(cpenctBa maccoBoil undopmaruu, MuTEpHET U Apyrux); cHOPMUPOBAHHOCTH YMEHUW COOJIOAATh MpaBuUia KOJIOTUUYECKHU
1eJeco00pa3HOro MOBEIECHUS B OBITY W TPYIOBOH NEATEIBHOCTH B LESAX COXPAHEHUS CBOETO 3JI0POBbSl M OKPY)KAIOIIEH
IPUPOTHON Cpebl, OCO3HABAaTh OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3Mbl OMNPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHumas cmbicia nokazarens I[IJIK, moscHATe Ha npuMmepax crnocoObl yMEHBIIECHUS W TMPEAOTBPALLEHUS WX BPEIHOIO
BO3JICHCTBUS Ha OPTraHU3M YE€JI0OBEKa;

- JUIs1 OOyYaromMXcsl ¢ OTPAaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
MeTOAaX MO3HAHMS BEIIECTB U XUMHUYECKUX SBJICHUH; IS CICNBIX M CIA00BUIAIIMX OOYyYarolIMXCs: YMEHHE HCIOJb30BaTh
penbedHO ToueuHyto cucteMy obo3Hauenuid JI. bpaitns nis 3anucu xumudeckux Gopmyi.
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11 KUIACC

HpCI[MCTHI)Ie PE3YIbTAaThl OCBOCHUS KypcCa ((OGHIEUI N HCOPraHUYICCKasd XUMMUA» OTPAKAKOT:

- C(I)OpMI/IpOBaHHOCTB HpCHCTaBHGHHﬁZ 0 XUMHYECKOU COCT&BHHIOIHGfI CCTCCTBGHHO-Hay"IHOfI KapTHUHBI
Mupa, pojii XuUMHUHU B IIO3HAHUHA SIBIICHUM IMpHupoabl, B CI)OpMI/IpOBaHI/II/I MBIIIJICHUA H KyJIbTypbl JIMYHOCTH, €

(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW Ui pEIIeHUs NPAKTUYECKUX 3a7ad M OSKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[0pPOBBI0 W TPUPOJHOM Cpele; BIAJECHHE CHCTEMOW XHMHMUYECKUX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue MOHATUS (XUMUYECKUIN JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH,

MOJIEKYJIa, MOJIb, MOJIIPHBII  00BEM, BaJICHTHOCTb,  3JEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHUCJIEHUS,
XUMHUYECKas CBS3b (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAsA), KPUCTAJUIMYECKas PEIIETKA, THIbl XUMHUYECKHUX

peaKuHﬁ, pacTBOP, IJICKTPOJIUTBI, HEOJICKTPOJINTEI, SJICKTPOJIIUTUYICCKAA JUCCOLUAINA, OKUCIIUTCIIb, BOCCTaHOBHTCIIb,
CKOpPOCTb XUMHYECKOU pCaKnuu, XUMHNYCCKOC paBHOBGCI/Ie);
- TCOPHUHA )51 3aKOHBI (TeOpI/IH BHGKTPOJIPITI/I‘{CCKOP'I JucCconuranmnu, HepI/IOI[I/I‘-IGCKI/Iﬁ 3aKOH I[I/I

MenpeneeBa, 3aKOH COXpaHEHUSI MACChl BEILIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHMS SHEPTUU MPU XUMHUYECKUX PEaKLHsIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, MAPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MIOHUMAHUSA IPUYUHHOCTH U
CUCTEMHOCTU XUMHUYECKUX SIBJICHUM, (AKTOJOTHUYECKUE CBEIACHHUS O CBOICTBaX, COCTaBe, IOJY4YEHUH M 0O€30MacHOM
MCIOJIb30BaHUM BaKHEHIIMX HEOPTaHUYECKUX BEILIECTB B OBITY U MPAKTHUECKOM IESTEIIbHOCTH YEJIOBEKa;
c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH  XapaKTEPHBIE IIPU3HAKA  ITOHATHH,
YCTaHaABIMBATh UX B3aUMOCBA3b, UCIIOIb30BaTh COOTBETCTBYIOINME IOHATHUS IIPU ONUCAHUU HEOPraHUYECKUX BEIIECTB U UX
IIPEBPAILECHN;
- c(hOpMHPOBAHHOCTh YMEHUU WCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JUIl  COCTAaBJICHUS bopmyn
BEIIECTB U YPaBHEHUN XUMHUYECKUX peakuuii, cucrtemarnueckyro HomeHknarypy (IUPAC) u TpuBHaibHbIE
Ha3BaHUS OTHEJBHBIX HEOPIaHMYECKUX BEUIECTB (YrapHbIM Tra3, YIIEKUCHBIA ra3, aMMHUaK, raniéHas W3BECTb, HEram€Has
W3BECTh, IUTHEBAS COMA, TUPUT U JPYTHE);
- c(OPMUPOBAHHOCTh YMEHUMN OMNPEAENATh BAJEHTHOCTb M CTEMEHb OKHCIIEHUS XHMUYECKHUX HJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, BUJl XMMUYECKOW CBSA3M (KOBaJIEHTHAsl, MOHHas, MeTaJuIMuecKasi, BOJOPOJIHAsA) B
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COCINHECHUAX, TUN KPUCTAUIMYECKOM pEemETKM KOHKPETHOTO BellecTBa (aroMHas, MOJEKYJIsIpHas, HWOHHAasi,
METaJUTNYECKast), XapaKTeP CPe/lbl B BOAHBIX PACTBOPaX HEOPTraHUUYECKUX COCTUHEHUM;
- chOpMHUPOBAaHHOCTh YMEHHUI yCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAHMYECKUX BEIIECTB MO MX COCTaBY K OMPENEIEHHOMY
KJIacCy/TpyIIe COCIWHECHWH (MPOCTHIC BENMIECTBA — METAJUIBl U HEMETaJUTbl, OKCHJBI, OCHOBAHHS, KHUCIOTHI, aM(OTepHBIC
TUAPOKCHUIBI, COJIH);
- chOpMHUPOBAaHHOCTh YMEHHUM paCKphIBaTh CMBICH mepuogudeckoro 3akoHa /.M. MenpaeneeBa u JAEeMOHCTPHUPOBATh €ro
CHUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U MIPOTHOCTHYECKYIO (DYHKIIHUH;
- ¢(OpMHPOBAHHOCTh YMEHHUN XapaKTEPHU30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB XHMMHYECKHX 3JIEMEHTOB 1—4 TIepuoaoB
[lepuoauyeckoil cucteMbl XUMUUECKUX eMeHTOB J.M. MeHeneeBa, UCIONb3ys MOHATHS «S-, P-, d-AIIEKTPOHHBIE OpOUTATIN,
«OHEPreTUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKHMX DJIIEMEHTOB U  HX
COEIMHEHUH Mo nepuogam u rpynmam [lepuoguueckon cucreMbl xumudeckux sneMmeHToB J.U. Menneneena;

- c(hOPMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB

Pa3IMYHBIX KJIACCOB,  IOATBEPKAATh CYLIECTBOBAHUE TE€HETHUYECKON CBsI3U MEXKITY
HEOPraHU4€CKUMHU BEIIIECTBAMHU C TOMOIIBID YPAaBHEHUM COOTBETCTBYIOIIMX XHUMHUYECKHX  PEaKIUK;
c(hOpMHUPOBAHHOCTh  YMEHHUS KJ1acCu(UIMPOBATH XUMHUYECKHUE peaKuuun

M0 Pa3au4HbIM MpU3HAKAM (YUCIY M COCTaBY pearupyrolinx BEIIECTB, TEIIOBOMY 3(D(eKTy peakuuu, U3MEHEHHIO CTENEeHEen
OKHUCJIEHUS AJIEMEHTOB, 0OpaTUMOCTH PEaKLUH, YYACTUIO KaTainu3aTopa); chOpMUPOBAHHOCTh YMEHHI COCTABISITh YPABHEHHUS
pEeaKIMi pa3IMYHbIX TUIIOB, MTOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAsl YCIOBHS, MPU KOTOPBIX
OTU PEAKIUU UAYT 10 KOHLA;

- ¢hOPMUPOBAHHOCTh  YMEHHI MIPOBOAUTH PEAKUWH, IOATBEPKIAIOLINE KAY€CTBEHHBIN COCTaB Pa3IMYHBIX
HEOPTaHUYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM IYTEM HOHBI, NPHUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB; CHOPMUPOBAHHOCTh YMEHUM PacKpbIBaTh CYIIHOCTb OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUN
MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OanaHca STHUX pPEeaKIuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEAKIMH OT Pa3IUYHBIX (DAKTOPOB; XapakTep
CMEILIEHHS] XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTBus (mpuHuui Jle [larense);
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- c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XMMHUYECKUE IPOLIECCHI, JEKALIUE B OCHOBE IMPOMBIIIJIEHHOIO IOJIyYEHUs
CEpHOM KHCIIOTBI, aMMHaKa, a Takxke C(HOPMUPOBAHHOCThH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIMIAX U SKOJOTHYECKHUX
npobseMax XMMHYECKOTO MPOU3BOJCTBA; COPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUSI C MCIOIb30BAHUEM IMOHSITHS
«MaccoBasi J0Jsl BELIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHUN ra3oB IPU XUMUYECKUX PEAKIMSIX, MAcChl BEIECTBA WM
00bEéMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WJIM OObEMY OIHOTO M3 YYacTBYIOLIMX B PEAKIUHM BEIIECTB,
TEII0BOTO 3(h(pexTa peakiu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChI BEIIECTB, IPEBPALIICHHS U COXPAHEHUS SHEPTHUH;
- ¢()OpMHPOBAHHOCTh YMEHUN COONIONATh MpaBUjIa MOJIb30BAHUS XMMUYECKON MOCYIOW M Ja0OpaToOpHbIM 00OpYIOBaHHEM, a
TaKk)Ke MpaBujia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHMSIMH IO BBITIOJHEHHIO JTAOOPATOPHBIX XUMUYECKUX
OTIBITOB; C(OPMUPOBAHHOCTh YMEHHUH IJAHUPOBaThb W BBINOJHATh XUMHUYECKUHA HKCHEPUMEHT (pa3ioKeHHE NEepOKCUaa
BOJIOPOJIa B MIPUCYTCTBUM KaTalln3aTropa, ONpEeIeHUe CPebl PaCTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCAIBHOIO MHAUKATOPA,
BIMSIHUE Pa3UYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOM DPEAKINH, PEaklMd MOHHOTO OOMEHa, KauyeCTBCHHBIC PEAKIMH Ha
cynbdar-, kKapOOHAT- W XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUSI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMaM «MeTansy U
«Hemeramib») B COOTBETCTBUU C NpaBUJIAMU TEXHUKHU OE€30MACHOCTH NIpU OOpalleHUH C BEUIECTBAMH M J1aOOPaTOPHBIM
00OpyAOBaHUEM, NPEACTABIATH PE3yIbTaThl XUMHUYECKOTO HSKCIEpHMEHTa B (OpMe 3amucH YpaBHEHHUIl COOTBETCTBYIOLIMX
peakuuit u
(dbopMynHpOBaTh BEIBOJBI HA OCHOBE ITHX PE3yJbTaTOB; CHOPMUPOBAHHOCTh YMEHHUHN KPUTHIECKH aHATM3UPOBATh XUMHUECKYIO
MH($OPMAIUIO, OIYYaeMYyI0 U3 pa3HbIX HCTOYHHMKOB (CpEACTBa MaCCOBOM KOMMYHHKaIMK, HTEpHET U IpYyTrux);
- chopMUPOBAHHOCTH YMEHUH COOITIONATH MTPaBUIa YKOJIOTHUYECKHU 11eTIeCO00Pa3HOT0 TOBEACHUSI B OBITY U TPYIOBOM
JESTEIbHOCTH B LIEJSX COXPAHEHUS CBOETO 3I0POBbS U OKPY’KaIOIIEH MPUPOAHON Cpefibl, 0CO3HABATH OMACHOCTH BO3/ICHCTBUS Ha
’KUBBIC OpPTaHU3MbI OTIPEICIEHHBIX BEIIECTB, TOHUMas cMbIc Tokazarens [1JIK, mosicHsITh Ha mpuMepax crocoObl yMEHBIIICHUS
Y TIPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OpPTraHU3M YeJIOBEKa;
- JUTsE 00YUaIOIUXCsl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 37I0OPOBBSI: YMEHUE TIPUMEHSThH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOAaX TMO3HAHMSI BEIIECTB U XUMUYECKUX SIBIICHUMN; JJIS CIETBIX U CIa00BUAAIINX 00yUJaIONTUXCs: YMEHHE UCTIOIh30BaTh
penbedHO ToueuHyto cucteMy o0o3Hauenuit JI. bpaitns nis 3anucu XumMudeckux Gopmyi.
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10 KVIACC
Haumenosanue
No KomnnuectBo OCHOBHEIE BUJIBI JIEITEIILHOCTH
pa3leNoB U TeEM [IporpammHoOe coaepkaHue
n/m 4acoB oOy4aromuxcs

y4eOHOro npeMera

Pasnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKONH XUMHH

1.1

[Ipeamer
OpraHUYECKOW XUMUHU.
Teopus crpoeHus
OpPraHUYECKUX
coequHeHnii A.M.
bytieposa

3

[Ipenmer opraHnyecKon Xumun: €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAUYCHUE
B IMOJTyY€HUH HOBBIX BEIIECTB U
MarepuanoB. Teopus CTpOeHHs
OpraHUYEeCcKUX coeauHeHnd A.M.
bytneposa, €€ OCHOBHBIE IIOJIOKEHUS.
CrpykTypHbI€ (POPMYITBI OPTaHUYECKUX
BEILIECTB. [ OMOIOTHs, U30MEPHUSL.
XUMHYECKAsS CBSI3b B OPTaHUYECKUX
COCIMHEHUAX: KPaTHBIE CBS3H, G- U T-
CBSI3H.

[Ipencrasnenue o knaccupuxkauu
OpraHuyecKux BeniecTB. HoMenkiarypa
OPraHUYECKUX COCAUHEHUMN
(cucTeMaTuyeckasi) U TPUBUAIbHBIC
Ha3BaHMS BAKHEUIINUX MPEACTABUTEIECH
KJIACCOB OPraHUYECKHUX BELIECTB.
JKCNepUMEHTAJIbHbIE METOAbI

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHI
(BBISIBIISITH MX XapaKTEPHBIE MPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBSI3b.
[IpUMEHSTh MONOKEHUS TEOPUU
CTPOEHUSI OPTAHUYECKHUX BEIIECTB

A. M. bBytnepoBa Jij1s1 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT

UX COCTaBa U CTPOCHHUS.

Hcnons30BaTh XUMUYECKYIO CUMBOIUKY
JUJISl COCTaBIICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€HHOMN) GOopMysT OpraHUIECKUX
BEILIECTB.

OnpenensiTe BUIbI XUMUYECKOW CBSI3U
(omuHapHbIe, KpaTHBIE) B OPTaHUYECKUX
COCTMHEHUSX.

PackpsiBare poJib OpraHuyvecKon

XUMUHU B IPUPOE,
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U3yYeHUs BelleCTB U UX
NpeBpalieHu:

Jlemoncmpayuu:

d O3HAKOMJICHHE ¢ oOpa3iaMu
OpPraHUYECKHUX BEIECTB U MaTepuaiaMu
Ha UX OCHOBE;

d OTIBITHI ITO IPEBPALIEHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHUU
(rutaBneHue, oOyTJIMBaHUE U TOPEHUE).

a JlaboparopHblie OIIBITHI: a
MOJIEJTMPOBAHUE MOJIEKYJl OPraHUYECKUX

BCIICCTB

XapakTepu30BaTh €€ 3HAUCHUE B
HKUZHU YeJioBeKa,
WJUTIOCTPUPOBATh CBSI3b c
JIPYTUMHU HayKaMHU.

HaGmtonats 1 onuchIBaTh
JIEMOHCTPAIIMOHHBIE OIBITHI; TPOBOJIUTH
U OMKCHIBATH J1a0OPATOPHBIC OMBITHI U

MPaKTUYECKHUE PAOOTHI

Hroro no pasneny

Pazpnes 2. YriieBogopoanbl

2.1

[IpenenbHbie
YIJIEBOJOPO/IBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psAl. MeTaH u 3TaH —
IPOCTEUIINE MTPEICTABUTENN AJIKAHOB:
COCTaB, XMMUYECKOE CTPOCHHE,
¢uznyeckre u XUMUYeCKHUe CBOMCTBA
(peakiuu 3aMelleHus U TOPeHUs),
HAXOXKJIEHUE B MIPUPOJIE, MTOIYyUCHHUE U

IIPUMEHEHHE

PackppiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh X
B3aMMOCBSI3b, UCIOJIb30BaTh
COOTBETCTBYIOIIIUE MOHATUSL TIPU
OINKMCAHUU COCTABA, CTPOCHHUS U
MPEBPAILICHAN OPTaHUYECKUX
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2.2

HenpenenpHbie
YIJIEBOOPOJIBL:
aJIKCHBI, AJIKaJJUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUM psii. DTUIICH —
MIPOCTEUILINN NTPEACTABUTEND ATTKEHOB:
COCTaB, XUMHYECKOE CTPOCHUE,
bu3nYecKre U XMMUYECKHEe CBOMCTBA
(peakuuu TUIPUPOBAHUS,
rajJoreHUPOBAHMUS, TUAPATALUH,
OKHCJICHUS ¥ TIOJIMMEPU3AITUHN )
HAXOXJCHUE B IIPUPOIE, IMOJIYUYCHUE U
MIPUMEHECHHUE.

Ankaauensl: OytagueH-1,3 u
MeTWIOyTaaueH-1,3, XuMmuyeckoe
CTPOCHHUE, pEAKIIUS TTOJTMMEPH3ALINH,
MpUMEHEHHE (IS CHHTE3a MPUPOTHOTO
Y CUHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOCHMS, TOMOJIOTUYECKUN PSI.
ALIETUJICH — POCTEUIINNA NPEICTABUTEID
AJIKNHOB: COCTAaB, XUMUYECKOE CTPOCHUE,
bu3nYecKre U XUMUYECKUEe CBOMCTBA
(peakuuu ruIpUPOBaHUS,
rajoreHUpOBaHUs, TUIpaTallUd TOPECHHUS),
HaXO0XJICHUE B MPUPOE, TOTYUCHUE U
MIPUMEHEHHUE

COCIMHEHU.

Hcnonb30BaTh XUMAYECKYIO CHMBOJIUKY
JUISL COCTaBIICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHON ) (OPMYIT OpraHIMUECKIX
BEILIECTB.

YcranaBnuBaTh IMPHUHAIJIC)KHOCTD

BCIIECTB K OINPEICICHHOMY  KJaccy
YIJIEBOJOPOJIOB IO COCTaBy U CTPOECHHUIO,
Ha3bIBaTh UX

M0 CUCTEMATUYECKOW HOMEHKIIATypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJIENIbHBIX TIPEICTaBUTEIICH
YIJIEBOJOPOJIOB.

OnpenensiTe BUAbI XUMUYECKON CBA3U B
MOJIEKYJIaX YIJIEBOJIOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
pPEaKIMOHHON CITIOCOOHOCTH
yIJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBAJICHTHOM CBSI3H.

XapakTepHu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHYECKUE CBOMCTBA, BAXKHCUIIINC
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2.3 | ApoMaruueckue ApeHbl: 6€H3011 U TOITYOJ, COCTaB, CHOCOOBI TTOMTyYEHUST TUITMYHBIX
YIJIEBOJOPO/IBI XUMHYECKOE CTPOCHHUE MOJIEKYIL, MIPEACTABUTENIEN Pa3IMYHBIX KJIACCOB

¢usznyeckre u XUMUYECKHUEe CBOMCTBA yIJIEBOJOPOJIOB (MeTaHa, 3TaHa,

(peakuuy raJJoreHUPOBaHUS U JTUJICHA, allIETHUJICHA, 6yTaz[HeHa -1,3,

HI/ITpOBaHI/ISI), IMOJIYYCHHUC U 6@]—[30_}]3, TQ_]]yoJ]a).

npuMeHeHue. Binsiane Oexsona Ha BbIABIATE TEHETUYECKYIO CBS3b MEKIY

OpraHu3M YCJI0BCKaA. I'eneTnueckas YIIIEBOAOPOJAMHA UM IIOATBEPKIATH eé

CBA3b YITICBOAOPOJOB HAJINYHUE YPaBHEHUAMHU
COOTBETCTBYIOLIUX XUMHUYECKUX
peakuui c HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYII.

2.4 | IlpuponHsie [Ipupoansiii ra3. [lonyTHeie HE(TAHBIE Xapakrepu3oBaTb UCTOYHUKU
WUCTOYHUKA ra3el. HedTh u €€ npoucxoxaeHue. YIJIEBOJOPOIHOTO ChIPhs (HE(DTh,
YIJIEBOJOPOJIOB U MX CnocoObl iepepaboTku HEPTH: IPUPOIHBI Ta3, YTOJIb), CIIOCOOBI UX
nepepadboTKa MepEeroHKa, KPEKUHT (TEPMUUYECKUH, nepepaboTKU U MPAKTHYECKOE

KaTanuTuieckuid). Ilpoaykrel
nepepadoTku He)TH, UX IPUMEHEHUE B
IPOMBIIIEHHOCTHU U B OBITY.
KameHHbI1 yrosib 1 IpOAYKTHI €T0
nepepadoTKu.

JKcnepuMeHTaJIbHbIE

MeTOAbl H3yYeHHsl BellecTB

U MX NpeBpALLleHHU:

O JleMoHCTpanuu:

d koJutekiu «HedTb» u «Yromby;

MPUMEHEHHUE TI0JTy94aeMbIX MPOITYKTOB.
Hcrmonp30BaTh €CTECTBEHHO-HAYYHBIE
METOJIbI IO3HAHUS — ITPOBENICHUE,
HaOJIIOJICHUE U ONUCAHUE XUMUYECKOTO
AKCIIepUMeEHTa (JTa0OpaTOPHBIE OTBITHI U
MPaKTUIECKUE PAOOTHI).

CrnenoBath npaBuiiaM 0e30MacHOM
paboThI B TabOopaTopuu Tpu
WCITOJIb30BAHUM XUMHUYECKOH TIOCY/IBI U
o0opy/noBaHus, a TAKXKE MPaBUIaM
oOpalleHus ¢ BEIIeCTBaMu B
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d BujieopparmenT «Bynkanuzaius
PE3UHBI.

O JIabopaTopHbIE OMBITHI:
d Ka4eCTBECHHOE
yriepona u

OpraHUYECKUX BEIIECTBAX;

oTpe/ieTICHHE
BOJIOPOAA B

O O3HAKOMJICHUC C O6paSI_IaMI/I

riacTMacc, KaydykoB W pe3uHbl; [

MOJICJTUPOBAHHE MOJICKYIT
yIJIEBOIOPOIOB u
raJIOTC¢HOIIPOM3BOIHBIX. O

[IpakTruueckue paboTHI:
No 1. ITomydyeHue 3TUIIEHA U U3YUYEHUE €TO
cBoicTB. PacuétHrle 3agaun:

d ONpEJEICHUE MOJIEKYISIPHON
(opMyIbl OPraHUYECKOTO BEIIECTBA
IO MacCOBBIM JOJISIM aTOMOB
XUMHUYECKHUX DJIEMEHTOB;

pacu€rel O YPABHEHHUID XHMHUYECKON
peakuumn

COOTBETCTBUM C MHCTPYKLHUSIMU
BBITIOJIHEHUSI TAOOPATOPHBIX OIBITOB U
MPAKTUYECKUX PaOOT MO MOIYYECHHUIO U
U3YUYEHUIO OPraHUYECKUX BELIECTB.
[IpencraBisaTh pe3ynbTaThbl
IKCIEPUMEHTA B (hOpME 3aIUCH
YPaBHEHUI COOTBETCTBYIOLIUX
peaKklMii U JeaaTh BbIBOABI HA UX
ocHOBE. [IpoBOAUTH BBIUKUCICHUS IS
OINPEIEICHHS] MOJIEKYAIPHOU (POpMYIIbI
OpPraHUYECKOTO BELIECTBA, 10
YPaBHEHUIO XUMUYECKON PEAKIIUH.
CamMOCTOATENBHO IUIAHUPOBATH U
OCYLIECTBIIATH CBOIO [T03HABATEIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
JEeATEIBbHOCTH

Hroro no pasneny

13

Paznen 3. Kucsiopoacoaep:xamue OpraHudecKue CoeIuHEHM s
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3.1

Cruprtel. PeHon

[IpenenbHbIE OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
cTpoeHHe, PU3NIECKUEe U XUMUUIECKHEC
CBOMCTBA (pEaKIUU C aKTUBHBIMU
MeTaJlJIaMH, TaJIoT€HOBOJOPOIaMH,
ropeHue), npuMenenue. Bogopoanas
cBsi3b. Duznonornueckoe AeicTBre
METaHOJIa ¥ ATAHOJIa HA OPTaHU3M
YeJioBeKa.

MHOT0aTOMHBIE€ CIIUPTHI: ITUICHIIIUKOb
Y TIIMICPUH, XUMHUYECKOE CTPOCHHE,
bu3nUecKrue U XMMHUYECKHE CBOMCTBA
(B3aUMOJICMCTBHUE CO MICIOYHBIMU
MeTaJUTaMH, Ka4eCTBEHHAs pEeaKIus Ha
MHOTOQTOMHBIE CITUPTHI).
dusnoornyeckoe AeHCTBUE Ha
opraHusM uenoBeka. [I[pumenenne
TJIUIEpUHA U dTUIeHIHKOIS. DeHon.
CrtpoeHue MoJieKyibl, (GU3NYECKue 1
XUMHUYECKHE CBOMCTBA (heHOoIa.
ToxcuuHOCTH (peHoIIa, ero
dbusznonornyeckoe AecTBUEe Ha
opraHusM 4enoBeka. [I[pumenenne
dbenona

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBISIBIISITh HX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABINBATh X
B3aUMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOLIUE TIOHATHUS TIPU
ONMCAaHUM COCTaBa, CTPOEHUS U
IIPEBPAILCHUI OPraHNYECKUX
COCIMHEHUN.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUTSl COCTABJICHUS] MOJIEKYSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIl€HHON) (POpMYJT OpraHUYECKUX
BEIIECTB.

YcTanaBiaMBaTh NPUHAJIE)KHOCTD
BELIECTB K OIPENEICHHOMY KJIaccy II0
COCTaBy U CTPOEHMIO, HA3bIBAaTh UX I10
CUCTEMAaTHUYECKOW HOMEHKJIIATYPE;
IPUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTIENBHBIX NIPEICTaBUTENIECH
KUCJIOPOACOAECPKAIINX COCTUHEHHM.
XapakTepu30BaTh COCTAB, CTPOEHUE,
npuMeHeHue, Gu3nuecKue u
XUMHYECKUE CBOMCTBA, BAXKHCUIIINAC
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3.2

AJNbACTUIBI.
KapOoHOBBIE KHCITOTHI.
CnoxxHble 2QUpbl

Anpaerunbl: hopMambIAETHIT U
areTaabJACTU/l, XUMHIECKOE CTPOCHHE,
bu3HYecKre U XUMHIECKHIE CBOMCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEaKIINH), TOJTyIeHUE U
IpUMEHEHHE.

OIHOOCHOBHBIE MPEICITBHBIE
KapOOHOBBIE KHCIIOTHI: YKCYCHasI
KHCJIOTa, XUMHYECKOE CTPOCHHUE,
bu3NYeCcKre U XUMHIECKHIE CBOMCTBA
(oOmIue cBOMCTBA KUCIIOT, peaKIus
ATepUPUKALINN ), TOTyUYECHUE U
npuMmeHeHue. CTeapruHOBasi U OJICMHOBAS
KHCJIOTHI KaK MPEICTABUTEITN BBICIITIX
KapOOHOBBIX KUCJIOT. Mbljia Kak COJH
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHUE.

CrnoxxHble 23Ul KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ HAPOIH3 CIOXKHBIX
a¢upoB. JKUpbl Kak MPOU3BOTHBIE
[JIMIIEpUHA B BBICIIHX KapOOHOBBIX
KUCIIOT. [ maponus :Kkupos

CrocoObI TTOJTYYEHUS TUITUYHBIX
Ipe/ICTaBUTENIeN pa3IUYHbIX KJIACCOB
KHUCIIOPOICOACPKAIINX COCAMHEHUI
(MeTaHoOMa, 3TaHONA, [TIUIEPUHA,
dbenomna, popmanbpaeruaa,
aneTagbAeruia, yKCyCHON KUCTIOTHI,
[JTIOKO3BI, Caxapo3bl, Kpaxmana,
TIEJUTIOJIO361 ); BBISIBIISITh TEHETHICCKYIO
CBSI3b MEXTy HUMU U TIOJITBEPIKIATh €€
HAJIMYHAE YPaBHEHUSIMU
COOTBETCTBYIOITUX XUMHUYECKUX
peaKuil ¢ UCOJIb30BAHUEM
CTPYKTYPHBIX (POpMYJI.

OnuceIBaTh COCTaB, XUMHUECKOE
CTPOCHHE U IPUMEHCHHUE KUPOB,
XapaKTeprU30BaTh UX 3HAUCHUE IS
KU3HEICATSTLHOCTH OPTaHU3MOB.
Oco3HaBaTh OMaCHOCTH BO3ICUCTBUSL HA
YKUBBIC OPTaHU3MBbI OIIPEIEIICHHBIX
OpTraHUYECKUX BEIIECTB, MOSICHATh Ha
puMepax CrocoObl YMEHBIIICHUS W
PEIOTBPAIICHUS UX BPEITHOTO
BO3JICHCTBUS Ha OPTaHN3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METOJTbI TIO3HAHMS — TTPOBEICHHUE,
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HaOJIOIEHUE ¥ ONTUCAaHNE XUMUIECKOTO
JKCIIEpUMEHTA (JTa0OPATOPHBIE OIBITHI U
MpaKTUYECKUE pabOThI).

CnenoBarb npaBuiiaM 0e30MacHON
paboThl B 1abopaTopuu MpH
MCIIOJIb30BaHUHN XUMUYECKON MOCY/IbI
1 000pyIOBaHUs, a TAKKE IPaBUIaM
oOpallleHusI C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLHUSAMU
BBITIOJTHEHUS T1a00paTOPHBIX OMBITOB
U IIPaKTUYECKUX pabOT MO NOTYyYEHUIO
¥ U3yYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBisaTh pe3ynbTarhbl
HKCIIEpUMEHTa B (hopMe 3aliCH
YpaBHEHU COOTBETCTBYIOIINX
peakuuii ¥ enarh BHIBOABI HA UX
ocHoBe. [IpoBoAUTH BHIYMCIICHUS
JUTSL OTIPEJICIICHUST MOJIEKYIISIPHON
(bopMyIbl OpraHMYECKOro BELIECTBA,
M0 YPaBHEHHUIO XUMHUYECKON PEaKIIHH.
CaMOCTOSATENBHO TUIAHUPOBATH U
OCYIIECTBJISITh CBOIO TIO3HABATEIHHYIO
NESITEIBHOCTh; IPUHUMATh aKTUBHOE
ydacTue B TpYIIOBON yueOHOU
JESITEIIbHOCTH
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3.3

YrieBoasl

VYIeBoabl: COCTaB, Kiaccu(UKanus
yIJIEBOOB (MOHO-, IU- U
noyicaxapu/ibl). [JroKo3a — MpocTerImii
MOHOCaXapu;

O0COOEHHOCTHU CTPOCHHUSI MOJIEKYJIbI,
bu3nYecKre U XMMHUYECKUE CBOMCTRA
[JTFOKO3bI (B3aUMOJICHCTBHE C
ruapokcuaoM menu(Il), okucnenue
aMMHaYHBIM PaCTBOPOM OKCHJIA
cepebdpa(l), BoccTaHoBIeHHE,
OpOKEHUE TITIOKO3bI), HAXOXKICHUE B
MPUPOJIE, TPUMEHEHHE TIIFOKO3HI,
Ounosoruyeckas poiib B
KU3ZHEJIEATETbHOCTH OpraH1u3Ma
yenoBeka. PorocunTtes. OpykTo3a Kak
M30MEP MIIIOKO3BI.

Caxapo3a — nIpeCcTaBUTENb JUCaXapUuIoB,
TUIPOJIN3 Caxapo3bl, HAXOXK/ICHHE B
pupoJe 1 nmpuMeHenue. Kpaxmai n
LEJUTIONI03a KaK IPUPOIHBIE MOIUMEDBI:
CTPOCHHE KpaxMaJja U LeJITI0I03bI,
bu3NYecKre U XMMHUYECKUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaueCTBEHHAs
peaKIus ¢ UOJAOM).
JKCIEePUMEHTAJIbHbIEC METOAbI
U3y4eHHs BellecTB U UX
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npespamenuii: 0 JlaGoparopHsie
OTIBITHI:

d TOPEHHE CIIUPTOB;

d B3aUMOJICVCTBHE IJIMIEPUHA C
ruapokcuaom meau(1l);

d Ka4eCTBEHHBIE peakiuu
anbJAEeTUIOB (OKHUCICHHE aMMHAYHBIM

pacTBOpoM  OKcuga  cepebpa U
THJIPOKCUJIOM

menu(Il));

d B3aUMOJICHCTBHE  KpaxMmajia ¢
noaoM. O IlpakTuueckue pabOTHI:

Ne 2. CpolicTBa pacTBOpa YKCyCHOM
KHUCJIOTHI.

O PacuérHble 3amauu:

d ONpeEeIeHUE MOJIEKYISIPHON
(opMyIbl OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM aTOMOB
XUMHUYECKHUX AJIEMEHTOB U IO Macce
(00BEMY) MPOAYKTOB CTOPAHUS;

pacu€rbl MO YPAaBHEHUIO XUMHUYECKOU
peakuuu

Uroro no pazneny 13
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Paznen 4. A30Tc0)1ep>lcamne OPraHNY€CKHUEC COCINHCHUSA

4.1 | AMUHBIL
AMUHOKUCJIIOTBI.
benku

3

AMHHBI: METWJIAMUH — MPOCTEUIINI
IIPEICTABUTEID aMUHOB: COCTaB,
XUMHUYECKOE CTpOEHUuE, (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakiuu C
KHUCJIOTaMU U TOPEHUs1), HAXOXKICHUE B

PUPOJIE. AMHHOKHCIIOTBI KaK
am(poTepHbIE OpraHUYECKHE
COCJIMHEHUSI. dusnueckue u

XUMUYECKHE CBONCTBA aMHHOKHCIIOT
(Ha mpuMepe THILINHA).

buonornyeckoe 3Ha9YCHNE aMUHOKHUCIIOT.
CuHTe3 MenTUa0B.

benku kak mpupoaHBIC TTOJIUMEPHI.
[lepBuuHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa OeJIKOB. XUMHUUYECKUE
CBOICTBa OENKOB: THIPOJIU3,
JIeHATypalusi, KaueCTBEHHbIC PEaKIINU
Ha OEJKH.

IKCIePUMEHTAIbHbIE METOIbI
H3y4eHHsI BellecTB U UX
NpeBpallieHn:

O JleMoHcTpammu:

0 nenarypanusi O€JIKOB NMPY HATPEBAHUH;
I[BETHBIE PEAKITUU OCITKOB

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBISIBISTH UX

XapaKTepHbIE MPU3HAKH),
YCTaHABIIUBATh UX B3aUMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIIHE
MOHSATUSI TPU ONMCAHUU COCTaBa,
CTPOEHUS U MPEBPALICHUI
OpraHUYECKUX COCAUHEHUM.
Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJICHHS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€éHHON) (hOpMyJT OpraHUYeCKUX
BEIIECTB.
Onpenensite MPUHAJIEKHOCTh
BEILECTB K OMPENEIICHHOMY KJIaccy Mo
COCTaBY U CTPOEHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKIIATYPE;
MPUBOJNTH TPUBUAJIbHBIE HA3BAHMS
OTZICJIBHBIX IPEACTABUTEIICH.
XapaxkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEHUIIIHE
CrocoObI TTOTYYCHUS TUITMYHBIX
MpeACTaBUTEIICH a30TCOEpKAIIINX
coeMHEeHUu (MEeTHJIaMUHa, TIIUIMHA,
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OCJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOHCTBA OEJIKOB; MOSICHSITH
Ha TIpUMepax 3HaueHue OCIKOB s
opranm3ma 4enoBeka lMcrnonap3oBarh
€CTECTBEHHO-HAYYHBIC METOIBI
MO3HAHUS — HAOJIOAAaTh U OTIMCHIBATH
JIEMOHCTPAIIMOHHBIN YKCTICPUMEHT.
CaMocCTOsTENBHO TIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO TIO3HABATEIHHYIO
NEeATEILHOCTh; IPUHUMATh aKTHBHOE

y4acTHe B TPYIIIOBOM yueOHOM
NEATEeIIbHOCTH

Hroro no pazgeny 3

PasjeJ. 5. BoicokoMoJieKyIsIpHbIE COCAUHEHUS
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5.1

[LmacTmaccsl.
Kayuyku. Bonokna

OCHOBHBIE IOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUI:
MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALINH, CPEIHSISA
MoJIeKyIsipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BEICOKOMOJIEKYIISIPHBIX
COCIMHEHUHN — MOJUMEPU3ALUA U
nosukoHaeHcanus. [limactmaccel
(MOAMATUIIEH, TIOJTUITPOITUJIEH,
HOJUBUHWIXJIOPUL, TIOJTUCTUPON).
HarypanbHblii 1 CHHTETHYECKHE
Kay4qyKu

(OyTaMeHOBBIH, XJIOPOIPEHOBHIN U
U30MPEHOBbIN). BookHa: HaTypaibHbIe
(XJI0TOK, EPCTh, WENK), HCKYCCTBEHHBIE
(arreTaTHOE BOJIOKHO, BUCKO32),
CUHTETHUYECKHE (KallpoH U JaBCaH).

IKCIEePUMEHTAIbHbIC METOAbI
U3yYCHUs BeLeCTB M UX
NpeBpalIeHu:

O JleMoHcTpanuu:

d O3HaKOMJICHHE c obOpa3zamu
IPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
IacTMacc, KayuyKoB

BJ'I&I[CTB N3y4aCMbIMU XUMHUYICCKNMU
MMOHATHUAMM: PACKPBIBATH CMbICJI
HN3y4aCMbIX MIOHSTUN U IMPUMCHATD OTH
IMOHATHA IIPXU OIMMCAHUHN COCTAaBa U
CTPOCHHA BBICOKOMOJICKYJIAPHBIX
OpraHN4YCCKHX BCIICCTB,

JJIA OOBSICHCHHS OTACIIBHBIX (I)aKTOB u

SIBJICHUU.

Hcnonp30Barh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABIIEHUSI CTPYKTYPHBIX (hOpMYIT
BEILIECTB U YPABHEHHUI PEAKLIHU
IIOJIMMEPU3ALIMU U TIOJIUKOHICHCALINH.
OnuceiBath COCTaB, CTPOEHHUE,
OCHOBHBIE CBOMCTBA Kay4yyKOB, Haubosee
pacrpoCcTpaHEHHBIX BUJIOB IIACTMACC,
BOJIOKOH; IPUMEHEHUE B PA3TUYHBIX
OTpacCIIAX.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TTIO3HAHUS — HAOIIOIATh U
OIMMHCHIBATH JEMOHCTPAIIUOHHBIH
AKCIIEPUMEHT

Hroro no pazneny
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OBIIEE KOJIMYECTBO
YACOB I10 [TPOI' PAMME

34
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11 KVIACC
HanmMmenosanune
No KommuectBo OcHOBHBIE BUIBI AESITEILHOCTH
pa3leNoB U TeEM [IporpammHoOe coaepkaHue
TI\IT JacoB 00y4Jaronuxcs

y4eOHOTro npeaMera

Paznen 1. Teopernyeckue 0CHOBbI XMMHUU

1.1 | CtpoeHue aToMOB. 3 Xumuyeckui anemeHT. Atom. CocTas PackpbIBarh CMBICIT U3y4aeMbIX TOHATHI
Iepuoauyeckun aToMa, U30TOMbIL. JIEKTPOHHAS (BBISIBJISITH MIX XapaKTEPHBIE MPU3HAKH),
3aKOH U 000J109Ka. DHEPreTUUECKUE YPOBHU, YCTaHaBJIMBAaTh UX B3aUMOCBS3b.
[lepuonuyeckas TIOIYPOBHH. ATOMHbBIC OpOHUTAIH, S-, PackpsIBarh CMBICIT IEPUOANYECKOTO
cucTeMa p-, d-, f-onemenTbl. OCOBEHHOCTH 3akoHa /[. 1. MeHnpaeneeBa u
XAMHUYECKUX JIEMOHCTPUPOBATH €TO

pacnpenesneHus JICKTPOHOB 110
anemenToB JI..

CHUCTEMAaTHU3H 10
opOuTaIsIM B aTOMax MaJbIX U PYIOHIYIO,
Menneneesa OOBSICHUTENBHYIO U IIPOTHOCTUYECKYIO
OOJBIINX MEPUOAOB. DIEKTPOHHAsS
byHKIUY.

KOH(UTYpaIusi aTOMOB.

TlepHOmIIeCKii 3aK0H U XapakTepu30BaTh AMEKTPOHHOE

Teproauueckas CcHCTeMa CTPOEHUE aTOMOB XUMHYECKHUX
XUMHYECKUX  iementos  JI. . AJIEMEHTOB |—4 mepHoa0B, UCIIONb3Ys
MenpeneeBa. CBs3b MEPUOIUUECKOTO MOHSTHSA §-, p-, d-DTIEKTPOHHbIE
3aKOHA U opOUTAaJI1, SHEPTETUUECKUE YPOBHHU.
ITeproanueckoit CUCTEMBI OOBICHATH 3aKOHOMEPHOCTHU
XAMHAYECKUX DJIEMEHTOB C W3MCHEHHS CBOMCTB XUMHUYECKUX

COBPEMEHHOU TEOPUEH AJIEMEHTOB U UX COCAUHECHUN IO

CTPOEHHUS aTOMOB. IICpHOZIaM H IPyIIIIaM

ITepnognueckor cucTemMbl
3aKOHOMEPHOCTH M3MEHEHUS

. 1. 1. Menpaeneena
CBOMCTB XUMHYECKHX
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AJIIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBHIX U CIIOXKHBIX BEIIECTB
10 TPYIaM U MEPUOIAM.
3HayeHue NePHOANIECKOrO
3aKOHA U CUCTEMbI XUMHYECKHX
sanemenToB JI.1. Menneneera B
Pa3BUTHHU HAYKH.

JKCNepUMEHTAJIbHbIE MeTO/AbI
U3y4YeHM S BelIEeCTB U 170,
npespamenuii: 0 Jlemoncrpanuu:

Bunpr tabnun «Ilepuoguyeckas cucrema
XAMHUYECKUX IJIEMEHTOB

.. Menaeneenay

1.2

CrpoeHue BemecTna.
MHoroo6pasue
BELIECTB

CrpoeHnue BeniecTBa. XMMUYECKas CBSI3b.
Bunpbl (koBasieHTHAs! HEMOJISIpHAS U
NoJIsIpHAs, MOHHAs, MEeTaJJTnYecKas) u
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13M (OOMEHHBIN U
JIOHOPHOAKUENTOPHBIN). BogopoaHas
CBSI3b.

BaneHntHoCTb.
DIEKTPOOTPUIATENBHOCTh. CTENEHb
okucieHus. KaTnoHbI 1 aHMOHBI.

BemecTsa MONIEKyISIpHOTO U

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTUH (BBIIETSATH UX XapaKTEPHbBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
NP OITUCAHWH COCTaBa U CTPOCHUS
BEIIECTB, JUIsl OOBbSICHEHUS OTICIBHBIX
(GaKkToB U SBICHUM.

OnpenensaTs BUIbI XUMUYECKOHN CBSI3H
(KOBaJICHTHOM, HOHHOM,
METAJUTNYECKOW, BOAOPOIHON) B
COCTMHCHHUSX; THUIT KPUCTAJUTHYECKON
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HEMOJIEKYJIIPHOTO CTPOCHHUSI.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunsl KPUCTATUTMUECKUX PEUIETOK U
CBOMCTBA BEIECTB.
[lonsitTue o0 JAUCHIEPCHBIX
Uctunnbie pactBopel. KonnuectBeHHbIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas

CHCTCMax.

TOJIse BELIECTBA B pacTBope).
Knaccudukanus HEOPraHUYeCKUX
COEIMHEHU. Homenknarypa
HEOPraHUYECKHUX BEILECTB.
JKCIEepUMEHTAJIbHbIC MeTOAbI
U3y4eHHs BeLleCTB " 170.¢
NpeBpPaLleHU:

O JlemoHcTpauuu:
0 Momenu KpUCTaUIMUYECKUX PEIIETOK.
00 PacyérHble 3a1a4u:

O pacdCThI C UCIIOJIBb30BAHUCM ITIOHATHA
«MaccoBas J0Js1 paCTBOPECHHOI'O
BCIICCTBa»

PELIETKHA KOHKPETHOIO BELIECTBA.
OnpenensaTs BaJEHTHOCTh U CTEIICHb
OKUCJICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBA.
IIpoBOIUTH BEIYMCIICHUSA

C HUCIIOJIB30BaAaHHUCM ITOHATHUA «KMaCCOBasa

JI07Isl BEIIECTBA B pacTBope». Brnanets
U3y4aeMbIMH XUMUYECKUMU
MOHSTUSIMHU.

OOBACHATH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOW PEAKINH OT Pa3TMIHBIX
(hakTOpoB.

OnpenensaTs XapaKkTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHSI B
3aBUCUMOCTH OT BHEIITHETO
BozneicTBus (npuniun Jle lllarense).
CocTaBnaTh ypaBHEHUS PEAKIIUMA
Pa3TUYHBIX TUIIOB; TIOJHBIC U
COKpAIlIEHHbIC YPABHEHHUSI PEAKITUI
WOHHOTO OOMEHA, YYMTHIBAs YCIIOBHS,
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1.3

XUMHYECKHE
peakiuu

Xumnueckas peaxuus. Knaccudukanus
XUMHYECKUX PEAKIINI B HEOPTAHUYECKON
Y OPraHUYeCKON XUMUHU. 3aKOH
COXPaHEHMs MacChl BEILIECTB; 3aKOH
COXpaHEHHUS ¥ IPEBPALICHUS SHEPTUU
IPU XUMUYECKUX PEAKLIHSIX.

CKoOpoCTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuMUYECKOE PaBHOBECHE.
@akTOpBI, BIHASIOLIME HA COCTOSTHUE
XUMUYECKOTO PABHOBECHSI.

[Tpuanmn Jle [larensbe.
ONEKTPOIUTHUYECKAST JTUCCOLUALM.
CunbHble U cradble 3JIEKTPOJIUTHI.
Cpena BOJHBIX PacTBOPOB BEILECTB:
KHCasg, HEWTpaibHas, IIeJOoYHasl.
Bonopoansiii  noxazarens  (pH)
pactBopa. Peakiun MOHHOTO
oOMeHa B  OpraHMYecKol U
HEOPTraHUYECKON XUMUH.

OKHUCIUTENBHO-
BOCCTaHOBUTEIIHLHEIC pEeaKIuH.
ITonsitue 00 AIIEKTPOIU3E

pacIuiaBoB U paCTBOPOB COJIEH.

[Ipumenenue DJIEKTPOJIN3A.

MPU KOTOPBIX 3TH PEAKIIUU UIAYT O
KOHIIA.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IT03HAHUS — IPOBEICHUE,
HaOJTFOZICHUE U OTMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAIMOHHBIE U
71a60paTOPHBIC OMBITHI, MPAKTHYECKUE
PaboTHI): IO OMPECTCHUIO CPEJIbI
BOJHBIX PACTBOPOB BEILIECTB, PEAKIIUI
MOHHOTO 0OMEHA, BIUSHUIO PA3TUYHBIX
(hakTOpOB Ha CKOPOCThH PEAKIIUH.
CrnenoBaTh IpaBUiiaM MOJb30BaHUS
XUMHUYECKOU MOCYA0M U Ta00paTOPHBIM
000pyTOBaHUEM.

[IpencraBiarh pe3ynbTaTbl XUMUUYECKOTO
AKCIIEpUMEHTA B (hOpMeE 3amucu
YPAaBHEHUM COOTBETCTBYIOLIUX PEAKLINI
U Jie1aTh BbIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BBIYUCIICHUSI TIO
YpPaBHEHUSIM XUMUUYECKUX PEaKIUil, B
TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI
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JKCNePUMEHTAIbHbIE MeTObI
U3yYCHUSA BeLIECTB U HX
npeBpalleHu:

O JleMoHCcTpanuu:

d pa3IoKEHNE MTEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUU
karanuzaropa. O JlabopaTtopHbie

onbIThL: 0 mpoBeieHUE peakiuit
MOHHOTO OOMEHa;

d ONPEAEIIEHUE CPENIbI PACTBOPOB
BEILIECTB C TOMONIBI0 YHUBEPCAIBHOTO
VH]IUKATopa.

* [IpakTuyeckue paboThI:

Ne 1. Bniusaue paznuyHbix (PakTOpoB Ha
CKOPOCTb XUMHUYECKOW PEAKIIHHU.

* PacuéTHrle 3agaun:

O pacueTsl MO ypaBHEHUSIM XUMHUYECKUX
peakuui, B TOM yucJe
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny 13

Pasnen 2. Heoprannueckass Xumus
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2.1

MeTamiel

Mertainel. [lonoxenue meTanios B
[lepuoauyeckoil cucTeMe XUMHUYECKHUX
sneMeHToB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTasuioB. O6me puznyeckue CBocTBa
MeTtajuioB. [I[puMeHeHne MeTaioB B
ObITY, Ipupoze u TexHuke. CriiaBbl
METAJUIOB. DIIEKTPOXUMHUYECKUAN PAJT
HanpspKeHu MetaiuoB. O01ue
crocoObI MOTYy4YEHUs METAJIIOB.
Koppo3zust MetaiioB. CriocoObl 3aUThI
OT KOPpPO3HH.

OO6m1ast XxapakTepUCTHKA METAJJIOB
maBHbIX oarpynn (IA-rpynma, ITA-
rpynna) Ilepuoanueckoit cuctTemMsl
XUMHUYECKUX AJIEMEHTOB. AJTFOMUHHM.
AMdoTepHbIe CBOWCTBA OKCHA U
TUAPOKCUAA ATFOMUHHSL.

OO6m1ast XxapakTepUCTHKA METAJIIOB
no0ounbIx noarpymi (b-rpymnm)
[Tepuoandeckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/lb, IUHK, XPOM, JKEJIE30.
Baxxneiinme coequHeHUI MeTaJIOB
(OKCHIbI, TUAPOKCH/IBI, COJIH).
JKCNePUMEHTATbHbIE METO/bI
U3y4YeHUs BellecTB M UX

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHI
(BBLIETISATH UX XapaKTEPHbIC TPU3HAKH )
Y TIPUMEHSTh 3TU MOHATHUS MPU
ONMCAHUU COCTAaBA U CTPOEHHUS BEIIECTB,
JUTs1 OOBSICHEHUS OTICIBHBIX (PaKTOB U
SIBJICHUU.

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB 3JIEMEHTOB —
METaJUIOB U UX COCIMHEHUN C

Y4ETOM CTPOCHUS UX aTOMOB U
nonoxenus B [lepunonmueckon

CHUCTEME XMMUYECKHUX AEMEHTOB /I,

N. Menneneesa.

Xapaktepu3oBarh (OIMUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAJIJIOB, X
BOKHEMIIUX COCAUHEHUM, TOATBEPKAAs
ATO ONHCAHUE MPUMEPAMH YPABHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
pPEaKLM; IPUMEHEHUE METAJUIOB B
Pa3JIMYHBIX 00IACTIX, a TAKKE
WCIOJIb30BAHUE UX ISl CO3/IaHUS
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTHUM.

OnuchIBaTh CIOCOOBI 3aIIUTHI METAJIIOB
OT KOPPO3UH.

49



OenepanbHas padouas nporpamma | Xumust. 10—11 knaccel (6a30BbIi yPOBEHB)

npepamenuii: 0 JlemoHcTpanmu:
O xomnekuust «MeTajibl U CIUIaBbI».

d JlaGoparopHbl€  OIIBITHI: d
B3aMMO/ICHCTBHE

AJIIOMUHUA C paCTBOpaMM KHCIIOT H

THIPOKCUAA
mienouei; [ xauecTBeHHBIE peakIuu
Ha KaTUOHBI METAJIOB.

* [IpakTuueckue padoTHI:

Ne 2. Pemenue skcriepuMeHTaIbHbBIX
3a7a4 1o reme «MeTtauiby.

* PacuétHrle 3amaun:

O pacuersl Macchl (00bEMa, KOTMUECTBA
BEILIECTBA) TMPOAYKTa pEaAKIUU, €Clu
OJTHO U3 BENIECTB JIaHO B BHUJIE pacTBOpa
C ONpPEACIICHHOW MacCOBOM  JOJen
PacTBOPEHHOIO BEIIECTBA

PackpbIBaTh CyIIHOCTH OKACIUTENBHO-
BOCCTAHOBUTEJIBHBIX PeaKui
OCPEJICTBOM COCTAaBJICHUS
ANIEKTPOHHOTO OajlaHCca ATUX PEaKIIUil.
[IpoBoauTH peakiuu, NOATBEPKIAIOIINE
XapaKTEPHbIE CBOMCTBA U3yYaeMbIX
BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM UOHBI METAJLIOB,
IPUCYTCTBYIOUIUE B BOIHBIX PACTBOPAX.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI I03HAHMS — IIPOBENICHHUE,
HaAOJIOZEHUE U OITMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (I€MOHCTPAMOHHBIE U
1a00paTOpHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiars pe3ynbrarsl
XUMUUYECKOTO IKCTIEPUMEHTA B hopme
3aMKMCH YPaBHEHUN COOTBETCTBYIOLIUX
peaKkluil 1 fenarh BbIBOABI HA UX
OCHOBE.

CrnenoBarh mpaBujIaM MOJb30BAHUS
XUMHUYECKOU MOCYI0M U TaO0paTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIYKCIICHUS 110 YPABHEHUSIM
XUMUYECKHUX peakuuid. CaMoCTOsATENBHO
MJIAaHUPOBATH U OCYUIECTBISITH CBOIO
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[I03HABATEIIbHYIO JEATEIBHOCTD;
[IPUHUMATh AKTUBHOE Y4YacCTHE B
IPYMIOBOM y4eOHOM NesTENbHOCTH
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2.2

Hemeramsl

Hewmerannel. [lonoxxeHne HeMeTalJIOB B
[Tepuoanyeckoil cucTeMe XMMHYECKHUX
anemenToB J[.1. MenaeneeBa u
0COOEHHOCTH CTPOCHHMSI AaTOMOB.
du3UYeCKHEe CBOMCTBA HEMETAIIOB.
AJIOTpONUS HEMETAIIJIOB (Ha IpUMEpe
KHCJIOpOJIa, cephl, pocdopa u yrieponaa).
XUMHYECKUE CBOMCTBA BAKHEUIIINX
HEMEeTaJIoB (rajJoreHoB, CEephl, a30Ta,
docdopa, yrinepona u KpeMHHUS).
Okcuapl HEMETaJIOB.
Kucnoponconep:xaliye KAcaoThI.

Bonoponnsie coelMHEHUSI HEMETAIIOB.
JKcnepuMeHTaJIbHbIE

MeTOAbl M3y4YeHHs BelIeCTB

U ux npeBpamenuii: 0O
JlemoHncTpanuu:

O 00pas3Ibl HEMETAIIIOB;

O B3aMMOJICHICTBHE MEIH C a30THOH
KHUCIIOTON Pa3INYHOMN KOHIIeHTpauu. [
JIabGopaTtopHbI€ OMBITHI:

* KQueCTBEHHBIC PEaKIUU HA AHUOHBI U
KaTHOH aMMOHHSL.

* [IpakTuyeckue pabOTHI:

Ne 3. Pemenue sxcriepruMeHTaIbHbIX

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
(BBIACIISITH UX XapaKTePHbBIC MPU3HAKH )
Y TIPUMEHSTH 3TU TOHSATHUS IPU
ONMCAHUU COCTaBA U CTPOEHHUS BEILIECTB,
JU1s1 OOBSCHEHUS OT/CIbHBIX (DAKTOB U
SIBIICHU.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH B
W3MCHCHHHU CBOMCTB HEMETAIIJIOB U UX
COCIMHEHUM C YUYETOM CTPOCHMS UX
aTOMOB M IIOJIOXKCHHS B
[Teproauueckoit cUCTEME XUMUYECKUX
anemenToB 1. 1. Menneneena.
Xapaktepu3oBath (OIMUCHIBATH) OOIIHNE
XHMUYCCKHE CBOMCTBA HEMETAIIJIOB, UX
BOKHEMIINX COCAUHEHUM, TOATBEPKAas
ATO ONHCAHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
pEeaKLHil.

XapakTepu3oBarh BIUSIHUE

HEMETAJJIOB U UX COCANHECHUI Ha
’KUBBIC OPTAaHU3MBbI; OMTUCHIBATh
MPUMEHEHHUE B Pa3IMYHbIX

00J1aCTAX MPAKTUUECKOM

JIESATCIBHOCTH YEJI0OBEKA.
[TonTBepkaars CynieCcTBOBaHUE
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3aja4 o Teme «Hemeramiby. T€HETHYECKOH CBA3U MEKILY
« PacuSTHBIC 3a1a4M: HEOPTraHUYECKMMH BEIIECTBAMH C
d O pacuersl Macchl BelecTBa my | [TOMOIIBIO yPABHCHUM

00beMa ra3oB 1o U3BECTHOMY KojauuecTBy | COOTBCTCTBYIOMINX XUMHICCKUX
BEILECTBA, MAacCe WU 00beMy OfHOro u3 | PCaKIuu.

YYaCTBYIOIIUX B PEaKIIMHU BEIIECTB,; PackpriBaTh CyIIHOCTD

pacyeThl Macchl (00bema, KOJTUYeCTBa OKHCJIHUTEIILHOBOCCTAHOBUTEIBLHBIX
BEILIECTBA) MPOAYKTOB pEaKINH, €CIU peakIuii MoCcpeICTBOM COCTABICHUS
OJIHO W3 BEIICCTB UMEET IPUMECH AIIEKTPOHHOTO OaJlaHCca ITUX PEaKIIUM.

HpOBOI[I/ITI) pCaKkunu, IOATBCPKAATOIINC
XapaKTCPHBIC CBOMCTBA HN3y4aCMbIX
BCHICCTB, PACIIO3HABATH OIIBITHBIM HYTéM
AHHUOHBI, IIPUCYTCTBYIOIIHMC B BOAHBIX
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2.3 | CBa3b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEIILIECTB

Heoprannyeckue u opraHn4ecKue
kuciaoTel. Heopranmdeckue u
OopraHu4ecKkue oCHOBaHUA. AMpoTepHbIC
HEOPraHUYECKHUE U OPTAaHUUYECKUE
coenuHeHus. [ eHeTnueckas CBI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BCILICCTB

pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI TTO3HAHUSI — IIPOBE/ICHNUE,
HAOJIOIEHNE U ONTUCAaHNE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE U
71a00paTOpPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBisaTh pe3ynbTaThbl
XUMHUYECKOTO SKCTIEPUMEHTA B (popMe
3aIlMCU YpaBHEHUI COOTBETCTBYIOIINUX
peaxiuii ¥ enaTh BHIBOABI HA X
ocHoBe. CienoBarh IpaBuiIaM
NOJIb30BaHUS XUMUYECKON IOCYI0M 1
1a00paTOpHBIM 000PYIOBAHUEM.
[TpoBOANTE BBIUMCIIEHUS TIO
YPaBHEHUSAM XUMHUECKHUX PEAKITHI.
CamMOCTOSATENBHO IUNIAHUPOBATH U
OCYIIECTBJISITh CBOIO TIO3HABATEIBHYIO
NeSITEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYIIIOBON yueOHOM
JESITEIIEHOCTH

Hroro no pasaeny

17

Pa3gea 3. XuMusd u JKU3HL
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3.1.

XUMUS U )KU3HD

Ponb xumuu B obecnieueHnn
AKOJIOTUYECKOM, SHEPTETUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeauiuHbl. [IoHATHE 0 HAyIHBIX METOAAX
MMO3HAHUS BEIIECTB M XUMUYECKUX
peaKuui.

[IpencraBnenuss 00 O0OMMUX HAyYHBIX
MIPUHITUTIAX TIPOMBIIITICHHOTO TTOTyYICHHUS
BAXHEHIIIMX BEIIECTB (HA TMpuMepax
IPOU3BOJICTBA aMMHUaKa, CepHOU
KHCJIOTBI, METAHOJIA).

UYenmoBek B MUPE BEIIECTB, MATCPUATIOB H
XUMUYECKUX PEAKIUNA: XUMUS U 37I0POBbE
YeJI0BEKa; TPaBHIIa NCITOIH30BAHUS
JICKapCTBEHHBIX MPENaparoB; MpaBuiIa
0€30TmacHOTO MCITOIB30BAHUS TIPEapaToB
OBITOBOM XMMUU B TIOBCETHEBHOMN KU3HHU.
brITOBas XMMHYECKast TPaMOTHOCTh

PackpsiBaTh poJb XMMUU B PEIICHUH
HYHEPTEeTUYECKUX, CHIPHEBBIX U
HKOJIOTUYECKUX MPOOIeM YeTIOBEUECTBa,
OMUCHIBATH OCHOBHBIE HAITPABJICHUS
Pa3BUTHS XUMHYECKON HAYKH U
TEXHOJIOTUHU.

[IpumensTh npaBuia 6€30MacHOro
oOpallieHusI ¢ BEIIeCTBaMH,
HCIIOIb3YEMBIMU B MIOBCEIHEBHOM
JKW3HU, TIpaBUiia IOBEJCHUS B LIETISX
cOEpeKEHUS 3/IOPOBBS U OKPY KaroIIeh
MIPUPOJHOM CPENbl; TIOHUMATh BPE.l
(omacHOCTb) BO3JICHCTBUS HA KUBBIE
OpraHU3MbI ONPEETIECHHBIX BEIIECTB
cmbica ntokazarens [I[IK, moscuaTs Ha
puMepax crocoObl YMEHbBILIECHUS U
MPEAOTBPAILICHUS UX BPEIHOTO
BO3ICHUCTBHS.

AHanMM3upoBaTh U KPUTHUECKU
OIICHUBATh MH(POPMAITHIO, CBSI3aHHYIO C
XUMUYECKUMHU MPOLECCaMU U UX
BIISIHUEM Ha COCTOSIHUE OKPYKAOIIEH
Cpepbl.

Hcnonp30BaTh NOMy4YeHHBIE 3HAHUS U
npeAcTaBiIeHus o cepax
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NESATETLHOCTH, CBI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJOTUSIMH, KaK
OCHOBY JIJI1 OPUEHTAIIMH B BEIOOpE
cBoel Oymytiei nmpodeccuoHaIbHON
NEeSATEeTLHOCTH.

[IpuHuMaTh yyactue B 00CyKJI€HUU
poOJeM XUMUUECKOM U SKOJIOTUYECKON
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MMO3ULIMIO 0 polieMe U
MpenjiaraTb BO3MOKHBIC ITyTH €&

peleHus
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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