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OenepanibHas pabouasi mporpamMma Mo yueOHOMY npeaMetry «Xumus» (0a3oBblil
ypoBeHb) (mpeaMeTHas o0nacTh «EcTecTBeHHO-Hay4dyHbIE TMpPEIMETh»)  (nanee
COOTBETCTBEHHO — MIPOrpaMma Mo XUMUU, XUMHUS) BKIIOYACT MOSICHUTEIBHYIO 3alHCKY,
coZiep’kaHne OOy4deHUs, TUTAHUPYEMbIC PE3yJIbTaThl OCBOSHHUS MPOTPAMMBI 10 XUMHUH,
IUIAHUPYEMBIE PE3YJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbHas 3amucKa OTpaXkaeT OOIIME IeW W 3aJaydl HU3y4eHUs XHMUH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX TPEANOCHUIOK K €€ W3YYCHHUI0 O0ydJaroIUMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJbl K OTOOPY COIEp)KaHUf,
K OINpEACIICHUIO TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKTypEe TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Conepxxanue O00y4deHHUsT PpACKphIBAET COJCpXKATEIbHBIC JIMHUH, KOTOPHIC
MpeIIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacCe Ha YPOBHE CPEIHETO
o01ero oopa3zoBaHus.

[Inanupyembie pe3yabTaThl OCBOCHHS TPOTPaMMbI IO XUMHU BKJIFOYAIOT
JMYHOCTHBIC, METaIlpPEAMETHBIC PE3yJbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YPOBHE
cpeaHero oOmmiero oOpa3oBaHHs, a TAaKKe MPEIMETHBIC JOCTHKCHUS O0ydJaromierocs
3a KaXIbli TO 00y4eHUS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha yYpOBHE CpEIHEro oOIIero oopasoBaHus pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 ob6pa3zoBaHUU
B Poccuiickoii ®denepauun», TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS (eaepaTbHON
oOpa3oBaTenbHONW TpOrpaMmbl cpeaHero obmero obpazoBanus (POII COO),
npeAcTaBieHHbIX B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konuenuuu mnpenojgaBaHusi y4eOHOro mpeaMeTa «XUMUSDH)
B 00pa3oBaTebHBIX opranusaunusax Poccuiickoit denepanuu, peann3yromnX OCHOBHbBIE
oOpa3oBaTelbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTHS
BocriuTanusi B Poccuiickoit @enepanuun Ha niepuon a0 2025 roga» (Pacnopsixenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJXOZ0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OMpeeTeHUI0 001en
cTpaTeruy OOy4eHHs, BOCIUTAHUS U Pa3BUTHs OOYUYAIOIIMXCS CPEJACTBAMHU Y4EOHOIO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyainbHple mnojoxkeHus DOIOC COO o B3anMOOOYCIOBJIEHHOCTH IICIICH,
COJICp)KaHUsI, PE3yJbTaTOB O0O0y4deHuss © TpeOOBaHU K YPOBHIO IMOATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTcTBUM € JaHHBIMHM TOJOXEHUSMH IporpaMma Mo XuMuH (0a30BbIi
YPOBEHB) Ha YPOBHE CpeIHEr0 00IIero 0Opa30BaHUS:

yCTaHaBJIMBaeT oOsi3aTesibHOEe (MHBApUAHTHOE) TMPEIMETHOE COJIepKaHMUeE,
OIpeJesieT KOJINYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH Ha KaXJOM 3Tare
U3Y4YCHHS TpeaMeTa, MpeaycCMaTpUBAET MPUHITUIIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U
pacrpeziesieHus ero mo KjiaccaM, OCHOBHBIM paszjiesiaM U TeMaM Kypca;
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naéT MPUMEPHOE pachpeelieHue y4eOHBIX YacoB IO TEMATHUYECKUM pasesiaMm,
PEKOMEH/IyeT TPUMEPHYIO TMOCIEA0BATEIbHOCTh HW3YYEHHUS OTAEIBHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU Y4€OHOTO mpoIiiecca,
BO3PACTHBIX 0coOeHHOocTel oOyuaronuxcs 10—11 knaccos;

Ta€T METONMYECKYI0 HWHTEPIPETAlMI0 Iee H3Y4YeHHsl MpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IIPHOPUTETOB B  CHCTEME CpeaHero oOIero oOpa3oBaHMS,
COZIEPKATEILHON XapaKTePUCTUKH TIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS OCHOBHOU
o0pa3oBaTeNbHOW TPOrPAMMBI  CPEIHEro OO0Iero oo6pa3oBaHus (JIMYHOCTHBIX,
METalpeIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4EOHO-ITO3HABATEILHOMN
JeSTeNIFHOCTA O00yYaromierocs IO OCBOCHHIO cojaepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIIMSAM B TMPOTpaMME [0 XUMUM COOJIOJIEHA TPEEMCTBEHHOCTh
c denepanbHOil pabodeil MporpaMMoON OCHOBHOT'O OOIIEro oOpa3oBaHUS MO XHUMUU
(s 89 knaccoB 0Opa3oBaTeIbHBIX OpraHU3aIuii, 0a30BbIA YPOBEHB).

XuMuyeckoe o0pa3oBaHUE, MOIY4aeMO€ BBITYCKHHUKaMU 00111e00pa3oBaTebHOM
OpraHM3alliy, SBISIETCS HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEepILIAIOIIMM JTallOM pealu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX [IEHHOCTEH, MPUCYIIUX I[EJIOCTHON CHCTEME XUMHUYECKOT0 00pa3oBaHus. DTU
[EHHOCTH KAacaloTCs MO3HAHMUS 3aKOHOB MPHUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
OOIell KyJabTYyphl YEJIOBEKa, a TakKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBbI0O W TPUPOAHON cpene. Peammsyercs xummudeckoe oOpazoBaHHE
oOydJaroluxcs Ha YpPOBHE CpeaHero oOIero o0pa3oBaHUs CPEeACTBAaMH Yy4eOHOrO
npeaMeTa « XUMHUs», COIepKaHUuEe U MOCTPOSHUE KOTOPOTO OMpPEACIICHBI B MporpaMmme
M0 XUMHUH C YIETOM CreM(PUKA HAYKH XUMUH, €€ 3HAUYCHUs B MO3HAHUM TPUPOIBI U
B MarepuajbHOM JKM3HU OOIecTBa, a Takke C y4e€ToM oOmmx 1eneil u
MIPUHITUTIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO OOIIEro
obOpazoBanusi B Poccuiickoit ®enepanun. Tak, Hanpumep, npu (GopMupoBaHUU
COJIEpKaHUsl TpeaMera «XUMHUSD» YUYTEHBbI CIEAYIOUIUE TOJIOKEHUS O crheluduke u
3HAYEHUU HAYKU XUMUHU.

XUMHSL KaK DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK WIpaeT oOco0yl0 pOJb
B COBPEMEHHOM LIMBWJIM3AIMH, B CO3JaHUU HOBOM 0a3bl MaTepualibHON KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJ] B JOPMUPOBAHUE PAITMOHATHHOTO HAYYHOTO MBIIIJICHUS, B CO3/TaHNC
IIEJIOCTHOTO TIPENICTABICHUS 00 OKPYXKAlolmeM MHpE KaK O EAUHCTBE NPHUPOIBI U
YeJoBeKa, KOTopoe (GopMUPYETCS B XMMHUU Ha OCHOBE IOHWMAHMS BEIICCTBEHHOTO
COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3AUMOCBS3U MEXK/y CTPOSHUEM BEIIECTB, X
CBOMCTBaMHU U BO3MOKHBIMH O0JIACTSIMH MPUMEHEHHSI.

TecHo B3aMMOIEWCTBYS C JPYIMMH €CTECTBEHHBIMH HayKaMHu, XHMHS cTaja
HEOTHEMJIEMOM YacTbI0 MHUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIIECIIHOTO
Tpyda H KU3HHM Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3mIaTeNbHasA, Kak HayKa BRICOKMX TEXHOJIOTHI HAIlpaBJICHA Ha PEIICHUE TI100aTbHBIX
po0JIeM YCTOMUYHUBOTO PA3BUTHS YEIOBEUECTBA — CBIPhEBOM, YHEPTE€TUUECKOM, MUIIICBOM,
AKOJIOTHYECKONW 0€30ITaCHOCTH M OXPaHBI 37T0POBBSI.
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B cooTBeTcTBHM ¢ O0IIMMHU HENSAMH U IPUHIIMIIAMU CPEAHETO 001Iero 00pa3oBaHMs
conepxkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BbIi ypOBEHb H3YUCHMUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO MOATOTOBKY OOy4aromuxcs,
HEOOXOAMMYI0O UM JJisi BbIpaOOTKH MHUPOBO33PEHUYECKHMX OPUEHTUPOB, YCHEIIHOIO
BKJIFOUEHUS] B JKU3Hb COLMyMa, MPOIOJKEHUsI O0pa30BaHMS B Pa3IMUHBIX 00JacCTsIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBastoluMHU NpeaAMeTa « XUMUS» SIBISIFOTCS 0a30BbI€ Kypchl — «OpraHuyeckas
xumMus» 1 «O01Iast 1 HeopraHuveckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COZEpKaHUs
KOTOpBIX SIBJSIIOTCA OCHOBBI 0a30BOM HAyKW: CHUCTeMa 3HAHMM IO HEOPraHU4eCcKOM
XUMHUM (C BKJIIOYEHHEM 3HAHUW U3 OOIIe XUMHHM) U OpPraHUYEeCKOW XHMHUHU.
dopmupoBaHre JAaHHOW CHUCTEMBbl 3HAHUN TNPH H3YYCHHH TMpeaMeTa OOecleuynBaeT
BO3MOKHOCTh PACCMOTPEHHSI BCEr0 MHOI000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSTHIA,
3aKOHOB Y TEOPUU XUMUMU.

Crpykrypa coaepxkaHusi KypcoB — «OpraHunyeckas xuMus» u «OOmas wu
HEOpraHuyeckasi XuMush» cpOpMUpOBaHa B IpOrpamMme 1o XMMHUU Ha OCHOBE CUCTEMHOT' O
NoaXoAa K M3YyYEHMI0 YdeOHOro wmarepuasa M OOYCIIOBIE€HA HMCTOPUYECKU
OOOCHOBAaHHBIM Pa3BUTHUEM 3HAHUI Ha ONpEIEIEHHBIX TEOPETUUYECKUX YpOBHsX. Tak,
B Kypc€ OpPraHMYeCKONM XMMHH BEUIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPUHU CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U
ANEKTPOHHBIX MPEICTABIECHUN O CTpoeHUHU BeulecTB. CBeneHus 00 M3y4aeMbIX B Kypce
BEUIECTBAX JAlOTCAd B Pa3BUTUU — OT YIJIEBOJOPOJIOB 10 CIOXKHBIX OMOJOTHMYECKH
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHM4eckod XHWMHUHM TIOJYYarOT pPa3BUTHE
chopMUPOBaHHBIE HAa YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs I€pBOHAYAIBHBIC
IOPEJCTABICHUS O XHMHUYECKOM CBsI3M, KJIACCU(UKALMOHHBIX TPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOMCTB BEILECTB OT UX CTPOCHHMSI, O XHMUYECKON pPEaKIUu.

Ilon HOBBIM yrjioMm 3peHUss B TmpeaMmere «XuMus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl MU3y4YEHHBIW HAa ypPOBHE OCHOBHOrO 0oOHIEro  0Opa3oBaHUs
TEOPETUUYECKUN MaTepral U (PAKTOJIOrMYECKHE CBEIECHUS O BELIECTBAX U XMMUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus» 00y4Jarouumcst
IPEIOCTABISETCS BO3MOXXHOCTh ~ OCO3HaTh 3HAYEHHWE NEPUOJNYECKOr0  3aKOHa
C OOIIETEOPETHUECKUX U METOAOJIOTMYECKUX MO3UIHNM, TTy0Ke MOHATh HUCTOPHUYECKOE
U3MEeHeHHEe (YHKIHMA JTOro 3akoHa — OT O000OmIarome 10 OOBSCHSAIOMEH |
MIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEUIECTBAX, MX COCTaBE, CTPOCHUM,
CBOMCTBaX M INPUMEHEHHHM, a TAKXE O XHMHUYECKMX PEaKUUAX, HX CYIUIHOCTH U
3aKOHOMEPHOCTSAX IPOTEKaHMs nonosHsgercd B Kypcax 10 m 11 kiaccoB smeMeHTaMu
COJEP)KaHUsl, UMEIOIIMMU KYJIbTYPOJOTMYECKUM U MPUKJIAJHON XapakTep. JTU 3HaHUS
CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMHH C APYTMMH HAyKaMH, PACKPBIBAIOT €€
pOJb B TO3HABATENBbHOM M MPAKTUYECKOM JAESITENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBaXXEHHUSI K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUECKUX
NPWIOKEHUN XUMHUHU, TOMOTalOT BBINYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO
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¥ JIMTYHOCTHO 3HAYMUMBIX MPOOJIeMaX, CBI3aHHBIX C XUMUEH, KPUTUIECKA OCMBICIUBATh
MH(pOpMaLIMIO U MPUMEHSATH €€ JJI MOMOJIHCHUS 3HaHUM, PEIICHUs] UHTEIIEKTYallbHbIX
U DKCIIEPUMEHTAIbHBIX HMCCIIEIOBATEIbCKUX 3a1ad. B 1memnom copepxanue yuyeOHOTO
npenMera «XuUMHUS» JAaHHOTO YPOBHSI M3YUEHUsS] OPHUEHTHUPOBAHO Ha (HOPMHUpPOBAHUE
y 00ydYaronmxcsi MUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUS (HUiocodCckux uieH,
TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPraHMYECKOr0 W OPraHHYecKOro MHpa,
OOYCJIOBJIEHHOCTh CBOMCTB BELIECTB HMX COCTaBOM M CTPOEHHUEM, I103HABAEMOCTb
MPUPOJHBIX SBJICHUN MyTEM AKCIEPUMEHTA M PEIICHUS MTPOTUBOPEUNI MEXITY HOBBIMU
(dbakTaMd U TEOPETHUUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHHM B PEIICHUU
AKOJIOTUYECKUX TPOOJIEM, a Takke MpoOseM cOepekeHUs] YHEPreTUYECKUX PECypCoB,
CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B mnane pemenus 3aad BOCIUTAHUS, PAa3BUTHS U COIUATM3AIUN O0YJArOIITUXCS
MPUHATHIC TPOrPAMMOM IO XMMUHM MTOAXOBI K OMPEACIICHUIO COJIEPHKAHUS U TOCTPOCHUS
mpenIMeTra TIpenycMaTpuBaloT (OPMHPOBAHUE YHUBEPCATBHBIX YUE€OHBIX JIEUCTBHM,
UMEIOIINX 0a30BO€ 3HAYEHUE JIJISl PA3TUUYHBIX BUOB JCSITEIbHOCTU: PEIICHUS TPOOIIeM,
MOMCKa, aHajau3a U 00paboTku UHGOPMAIIUU, HEOOXOAUMBIX VISl IPUOOPETEHHUS OIbITa
MPAKTUYECKON M UCCIENOBATEIbCKON JIEATENbHOCTH, 3aHUMAIONICH Ba)XXHOE MECTO
B MTO3HAHUU XUMUHU.

B npakTturke npenojiaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011I€T0 00pa30BaHUs
TaKk U Ha YPOBHE CpeAHEro oOIiero oopa3oBaHusl, MPU ONPEACIICHUH COAEPKATEIbHOU
XapaKTepUCTUKU TeJell M3ydeHus TMpeAMeTa HalpaBJIeHHUEM IEepPBOCTEIIEHHON
3HAYMMOCTH TPAIUIUOHHO TPU3HAETCS (HOPMHUPOBAHUE OCHOB XMMUYECKON HAYKH KaK
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOMN EATEILHOCTH YEIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYNbTypbl. C METOAUYECKOW TOUKH 3PEHHUS] TAKON
MOAXOJ K ONPENCIICHUIO 1IeJIel U3YUECHUS ITPEAMETA SBJISIETCS BIIOJHE OMPABIAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUS IJIaBHBIMHU LEJISIMU U3YyUEHUS TTpeaAMeTa « XUMUS
Ha 6azoBoM ypoBHe (10-11 ki1.) sBIsIFOTCS:

dbopMHUpOBaHUE CHUCTEMbl XMMUUYECKUX 3HAHMM KaK BaXKHEHIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOW JI€KAT KIIFOUEBbIEC MOHATHUS,
dbyHIaMEHTAILHBIE 3aKOHBI U TEOPUU XUMHHU, OCBOCHHUE s3bIKa HAYKH, YCBOCHUE W
MOHNUMAaHUE CYITHOCTH JOCTYIMHBIX OO0OOIIEHWN MHPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHHE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

dbopMHUpOBaHUE U Pa3BUTUE TNPEACTABICHUNH O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB W XMMHUYECKUX pEaKIui, HEOOXOJUMBIX JUIsi MPUOOPETEHUS YMEHUMU
OpPUEHTHPOBATHCS B MUPE BEIIECTB K XUMUUYECKUX SIBJIICHHM, UMEIOIINX MECTO B IPUPOJE,
B MIPAKTUYECKOMN U MOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUW U CIIOCOOOB JESTENLHOCTH, CBSI3AHHBIX C HAOIOJICHUEM U
OOBSICHEHHEM XHMHUYECKOTr0 SKCIEPUMEHTa, COOJIIOJICHUEM MpaBuil 0e301aCcHOro
oOparieHus ¢ BEeIIeCTBAMH.

Hapsiny ¢ aTuM conepxkaTelibHas XapaKTepUCTHKa WeNel W 3a7ad M3ydeHHs
npeaMeTa B IporpaMMe MO0 XMMHH YTOUYHEHAa W CKOPPEKTUPOBaHAa B COOTBETCTBUM
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C HOBBIMH TMPUOPUTETAMU B CHUCTEME CpeaHero obmero obOpaszoBanus. CeromHs
B MPENOJaBaHUU XUMHUU B OOJBIICH CTETEHU OTAAETCA MPEANOUYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COZEpKaHUsI O0y4yeHUs, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
OroIe00pa30BaTe/IbHOM  OpraHM3alMM, BIAJCIOUIEr0 He HAa0OpoM 3HaHUM, a
(YHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMM M YMEHHUSMU aKTUBHOI'O
NOJTyYeHUs 3HAHUW M MPUMEHEHUS UX B peajbHOM JKU3HU JJISl PEHICHUS TPAKTUUECKUX
3ajady.

B sTont cBa3M mpu uszydeHuu npeamera «XUMHS» JTOMUHUPYIOLIEE 3HAYCHUE
IPUOOPETAIOT TaKKE LEIH U 33]a9H, KaK:

ajanranus OoOyJaroIMXCsl K YCIOBHSIM JIUHAMHUYHO DPa3BUBAIOIIETOCS MUPA,
(dbopMupoBaHuEe UHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

(dopMupoBaHUE Y 00YUaAIOLIUXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIU),
UMEIOIINX YHUBEPCAJIbHOE 3HAUYECHHE ISl PA3IUYHBIX BHUJIOB JCSATEIBHOCTHU: PEIICHUS
npoOjieM, TIOWCKa, aHaau3a W o0paboTku  umHOpMaIuu, HEOOXOAMMBIX
JUTSl IPUOOPETEHUs OMbITA JEATEIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE MECTO B MO3HAHUU
XUMHH, a TaKXKe A OLEHKH C IMO3UIUN SKOJOTMYECKOM O€30MacHOCTH XapakTepa
BJIMSTHHSI BEUIECTB M XMMHYECKHX IPOILIECCOB HA OPraHU3M YeJOBEKa W MPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENLHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX UM TBOPUYECKUX
CIIOCOOHOCTEN O00YyYaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO MPUOOpPETaTh HOBBIC
3HAaHUS [0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU NOTPEOHOCTSMHM, HCIIOJIb30BaTh
COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH JIJIs [TOMCKA U aHAJIM3a yUeOHOW 1 HAy4YHO-
HOMYyJIIPHON MH(GOPMALMK XUMHUYECKOTO COJEPKAHUS;

dopMUpOBaHUE W pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO W JIOTHYECKOTO
MBIIIEHUSI, HaOJI01aTeIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMbI, B YACTHOCTH, IMpHU I[UIAHUPOBAHUM U TMPOBEIACHUH XHUMHYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Y 00yJarOMMXCsl YOSKIEHHOCTH B TYMaHUCTUYECKOM HATIPAaBICHHOCTH
XUMUHU, €€ BaXHOW pOJIM B PELIIEHUU TIJIOOAIBHBIX MpOOJIEM pallOHAIBHOIO
IPUPOJIONIONB30BAHMS, TONOJHEHHUS] DHEPIeTUUYECKUX PECypCcoB U COXpaHEHUS
IPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOMUMOCTH OEpeKHOr0  OTHOIICHUS
K TPUPOAE U CBOEMY 3/0POBBIO, a TaKK€ MPUOOPETEHHUS OMNbITa HCIOJIb30BAHUS
NOJyYEHHBIX 3HAHUN JJIsl MPUHATHS T'PAMOTHBIX PEIIEHUN B CUTYalUsX, CBS3aHHBIX
C XUMUYECKUMHU SIBICHUSMHU.

Henn u 3agaun  u3ydyeHUs TMpeaMera «XUMUS» MNOIYyYUIH  MOIPOOHYIO
METOJUYECKYI0 HHTeprpeTanuio B pasnene «llmaHupyempie pe3yiabTaThl OCBOCHUS
IpOTrpaMMBbl TI0 XUMUW», Onaromaps 4emy oOecrneueHO YETKOe MPEACTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS UMEIOT NpSAMOE OTHOIIECHHWE K peau3allii KOHKPETHOMN
LEIH.
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B yuebGHOM mutane cpeaHero odiiero o6pa3oBaHMs MpeaMeT «XUMHsD 0a30BOTO
YPOBHS BXOJHT B COCTaB MPEAMETHOI 00nacti «EcTecTBeHHO-HAyYHBIE TTPEIMETHI.

OOmiee 4YMCIO YacoB, PEKOMEHAOBAHHBIX /IS W3YyUeHUs XUMHH — 68 4Yacos:
B 10 knacce — 34 gaca (1 gac B Henenmto), B 11 kimacce — 34 gaca (1 gac B Henenmo).
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COJEP) KAHUE OGYUEHUS!

10 KJIACC

TeopeTnueckue 0CHOBBI OPTraHUYECKOH XUMHHU

[Ipenmer opraHudeckoil XUMHUHU: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAYCHUE
B TMOJYYCHUH HOBBIX BEIIECTB W MarepHaioB. Teopus CTPOEHUS OPraHUYECKUX
coequnenni A.M. byrtnepoBa, €€ ocHOBHbIE moJjiokeHUS. CTPYKTypHbIE (HOPMYITBI
OpraHnueckux BemecTB. ['omosorusi, uzomepus. XuMU4YeCKast CBSI3b B OPraHUYECKUX
COCITMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBienne o Kiaccu(UKaMi OpraHWYECKUX BemiecTB. HoMeHkmarypa
OpPraHUYeCKUX COCTUHEHUH (CHCTEeMaTHYecKas) M TPUBUAIbHBIC HAa3BaHUS BaKHEHIIINX
MIPEICTaBUTEIICH KIIACCOB OPTraHNYECKUX BEIIECCTB.

IKCNEePUMEHTAIbHbIE METO/IbI H3yYeHHs BelleCTB U UX MpeBpanieHuii

O3zHakomIieHHE ¢ 00pa3liaMyi OPraHMYECKUX BEIIECTB U MaTepuaiaMu Ha UX OCHOBE,
MOJICTTMPOBAHME MOJIEKYJl OpraHWYEeCKHMX BEUISCTB, HAOMIOJEHUE U ONHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB TI0 MPEBPAIIEHUIO OPTaHNYECKHUX BEIIECTB ITPH HArPEeBaHUU
(nnaBneHue, 0OyriuBaHUE U TOPEHUE).

Yriesoaopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAsl. MeTaH M 3TaH — NMPOCTEHIIne
MIPEACTAaBUTENIN AJIKAaHOB: (PM3UYCCKUE U XUMHUUECKHE CBOMCTBA (PEaKIIMU 3aMeICHUS U
rOpPEHHs ), HAXOXKJICHUE B IIPUPO/IC, TTOJTYUYCHHUE U TTPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUU psif. OTUJICH W MPONUJICH —
MPOCTEHINNE MPEICTABUTENN AJIKEHOB: (PU3NUECKHUE U XMMUUYECKHE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUSI, TAJIOTCHUPOBAHUS, THUApATAllUU, OKHUCJICHUS U TOJIUMEPHU3aIINN),
MOJIyYEHHE U PUMEHEHUE.

Ankanuensl: Oyramgued-1,3 u werunOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUUYECKHE CBOWCTBA (peakuusi nonumepuzanuu). llonmydeHue CHHTETHYECKOTO
Kay4dyyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHA DPs. ATETHICH —
MPOCTEUIIINI TIPEACTABUTENb ATKHHOB: COCTaB, CTPOCHHE, (DM3MYCCKUE W XUMHUUECCKUE
CBOMCTBa (peakuuu THAPUPOBAHMS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPCHUS),
MOJIy4YCHUE U MPUMEHEHHUE.

Apenbl. bensoi: coctas, cTpoeHue, GU3NIECKUE U XMMUYECKUE CBOMCTBA (peaKIuu
raJOreHUPOBAHUS U HUTPOBAHWUSI), TOJYyYE€HHE U NpuMeHeHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2ani02eHUuposaHus u
HUMPOBAHUsl), NoayueHue u npumerHeHue. TOKCUIHOCTh apeHOB. |'eHeTHdeckasi CBSI3b
MEXy YIJIEBOAOPOAAMU, MPUHAJICKAITUMH K Pa3IMYHbIM KJIaccam.

! KypcueoM B TEKCTC BBIACJICHBI JJIEMEHTBI COACPKAHUA y‘l€6HOFO marepualia, KOTOPBIC H3YYAIOTCA

B O3HAKOMHTEIHHOM IUIAHE W HE BKIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbraToB ocBoeHus POII COO
Ha 6a30BOM ypOBHE.
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[IpupoaHbie UCTOYHUKHU YTIIeBOAOPOa0B. [Iprpoanblil ra3 U monyTHele HeTAHbIC
ra3el. Hetb u €€ npoucxoxaenue. CnocoObl nepepadoTKu HE(TH: MEPEroHKa, KPEKUHT
(TepMHUECKM, KaTaauTHUYecKui), nuponu3. IIpoaykTel mnepepaboTku HepTH, HX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITy. KaMeHHBIM yroip M NpPOAYKTHI €ro
nepepadoTKu.

JKCIEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpalieHuit

O3HakoMIIeHHE ¢ 00pa3liaMu TIaCTMACC, Kay4yKOB U pe3uHbl, Kojuiekuuu «HepTb»
U «YToab», MOJEIUPOBAHHE MOJIEKYJ YIJIEBOJOPOAOB M TaJOT€H ONIPOU3BOAHBIX,
IIPOBEJICHUE MPAKTHYECKOil pad0ThI: MOJyYE€HNUE STUIIEHA U U3yYEHUE €r0 CBOMCTB.

PacuérHble 3agaun

Brruucnenust mo ypaBHEHUI0O XUMHUYECKON peakIuu (Macchl, 00bEMa, KOJIUYECTBA
HMCXOJIHOTO BEIIECTBA WJIM TPOJYKTa PEAKIUU II0 HU3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM IMPOJYKTOB PEAKIUH).

Kucisiopoacoaep:kaimme oprannieckKue coeJuHeHus

[IpenenvHbIe OTHOATOMHBIE CIIUPTHL. METaHOM U 3TAHOJ: CTPOeHUE, (PU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (peakIMu C aKTUBHBIMU METAJlJIaMH, TaJlOr€HOBOJOPOJAMU,
ropeHue), npuMeHeHue. BomopoaHbie CBSI3U MEXIy MOJEKyJlIaMu COUpPTOB. JlelicTBue
METAHOJIa U ITAHOJIa HA OPraHU3M YEJIOBEKaA.

MHOroaTtoMHbI€ CIUPTHL. DTHICHTIUKOIL U TJIMIIEPUH: CTpOeHUE, GU3UUYECKUE U
XUMHUUYECKHE CBOMCTBa (B3aMMOJICUCTBUE CO IIEJIOYHBIMU MeETajllaMH, KauyeCTBEHHas
peakiivsi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3Mm 4YenoBeka. [IpumeHeHue
[IIALIEPUHA U Y TUJICHTIIMKOJIS.

DeHoM: CTPOCHHE MOJICKYIIBI, (PU3MYECKUE U XUMHYECKUE CBOMCTBA. TOKCUYHOCTH
dbenona. Ilpumenenue denoura.

Anbaerunbl U kemownsi. DopManbIETHI, alleTaIbJACTU/l; CTPOCHUE, QU3HUECKUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMU OKHUCIIEHHUS W BOCCTAHOBJIEHUS, Kauye€CTBEHHbIE
peaxkuun), MoJiydyeHre U NpUMEHEHHE.

Ayemon. cmpoeHue, gusuyeckue u Xumuieckue ce0uUcmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOJIYYeHUe U NPUMEHeHUe.

OnHOOCHOBHBIE MpeNETbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas U YKCYCHas
KHCIIOTBI: CTPOCHUE, (PU3UIECKUE U XUMHYECKUE CBOMCTBA (CBOMCTBA, OOIIHME /TSI Kilacca
KHUCJIOT, peakius JTepudukanuu), moiaydyeHue u mnpuMeHenue. CreapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEJICTAaBUTENN BBHICIINX KapOOHOBBIX KUCIOT. Mblja KaK COJIA
BBICIIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JCHCTBUE.

Crnoxxsble 3(pUpbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MIPOIHM3 CIIOXKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonorudeckas posb >KHPOB.

VYrieBoasl: cocTaB, KiacCUPUKalUS YriaeBOAOB (MOHO-, JH- U TOJHCAXapUibl).
['mrokxo03a — mpocTel il MOHOCaxapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3UUECKUE
U XUMHUYECKHEe CBOMCTBa (B3aumopeiictBue ¢ rugapokcuaoM meau(ll), oxucnenue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l), BoccraHoBieHue, OPOKEHUE TIIHOKO3bI),
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HaXOXJICHUE B MPHUPOJE, MPUMEHEHHE, Ononorudeckas poib. dorocuaTe3. OpykTos3a
KaK M30Mep TITIOKO3bI.

Caxapo3za — npedcmasumens 0ucaxapuoos, uopoiu3, HaxodcoeHue 8 npupooe u
npumMeHeHue.

Kpaxman u mnemmono3a kak TpUpoOAHbIE TonuMepbl. CTpoeHHe Kpaxmana |
1EeJUTI0N103b1. DU3NYecKre U XMMUUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KadeCTBEHHAs
pEaKIUs C UOJOM).

IKCNepUMeEHTAJbHbIE METOIbI H3YYeHHsI BElIECTB H MX NpeBpalieHni

[IpoBenenne, HaOMOICHUE W OMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPECHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUHA OJTHOATOMHBIX CIIUPTOB (OKHCIICHHE STAHOJIA OKCHIOM
menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJEHCTBHE TIUILEPUHA C TUIPOKCUIIOM
menu(Il)), anpaerngoB (OKUCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3aumopmeilcTBUe Kpaxmaiga C  HOJOM), IPOBEIIECHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3agaun

Boruncnenust mo ypaBHEHUIO XMMHYECKON peakIuu (Macchl, 00béMa, KOIUYECTBA
UCXOHOTO BEUIeCTBAa WJIM MPOAYKTa peakuu [0 M3BECTHBIM Macce, O0BEMY,
KOJINYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WM IMPOJYKTOB PEAKIIUH).

A30Tcoaep:Kalue OpraHndecKue coeJnHeHus!

Amunvl. Memunamun u anunun: cocmas, cmpoenue, usuyeckue u XuUmMuieckKue
ceolicmea (2opetue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHWYecKue coenuHeHus. Duzndeckue u
XUMUYECKHAE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMeEpe TIUIMHA). bruomornyeckoe 3HaUCHHE
aMUHOKHCIOT. [lenTuast.

benku kak TpUpoaHBIE BBICOKOMOJEKYJSpHBIE coeanHeHus. l[lepBuuHas,
BTOpUYHAsL U TPETUYHAS CTPYKTypa 0enKkoB. XMMUYECKHE CBOMCTBA OEJIKOB: THAPOIIU3,
JeHaTypalusi, KaueCTBEHHbIE PEaKIMU Ha OENKH.

JKCNEePHUMEHTAJbHbIEC METOAbI U3YYEHHS BELIECTB M UX NpeBpalleHuil
HaOmonenne u omnmcanue IEMOHCTPALIMOHHBIX OMNBITOB: JEHATypauus OElKOB
IIpU HarpeBaHUH, IIBETHBIC PEAKIIUU OETIKOB.

BbicokoMoJIeKyIsIpHbIE COeTHHEHHS

OCHOBHBIC TIOHATHS XHMHHU BBICOKOMOJEKYISPHBIX COSIUHCHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb TOJMMEPHU3aIliN, CPETHSS MOJICKYJIIpHAs Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJIIPHBIX COCITUHCHHN — TOJUMEpHU3alus U
TTOJIMKOHACHCAITHS.

Ilnacmmaccol  (noausmunien, NOAUNPONULEH, NOJUSUHUIXIIOPUO, NOJUCTIUPOTL).
Hamypanvnoiti u  cunmemuyeckue kayuyku (O6ymaoueHosulii, XI0PONPeHO8blll U
usonpenosvlil). Bonokua: mamypanvhvie (X10NOK, uwiepcmv, WENK), UCKYCCMBEHHblE
(ayemamHoe B0JIOKHO, BUCKO3A), CUHMemuyecKue (Kanpou u 1aecaH).

11
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JKCNePUMEHTAIbHbIE METOAbI M3Yy4YeHHS BelIeCTB U X NpeBpalleHn il
O3HakomIieHHE ¢ 00pa3aMu IPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.

Me:knpeamMeTHble CBSI3U

Peanmszanusa MeXnpeaMETHBIX CBSA3€HM IPU W3YYEHHH OPraHUYECKOW XHWMUU
B 10 Ky1acce oCylIeCTBIISIETCS YEpe3 UCIOJIb30BAHNE KaK OOLINX €CTECTBEHHO-HAyYHBIX
NOHATUM, TaK M MOHATHM, SBISIOUIMXCA CUCTEMHBIMU JJIsI OTAEIbHBIX INPEAMETOB
€CTeCTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYYHBIC IOHSATHS: SIBIICHUE, HAYIHBIN (DaKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHaJN3, CUHTE3, KJIACCH(HUKAIUS, TePUOINIHOCTh, HAOIIOACHUE, NU3MEPECHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: Matepus, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUUECKU
YPOBEHb, BELIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (pu3nueckue
BEJIMYMHBI U €MHUIIBI UX U3MEPEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeEIIECTB B OpPraHHU3ME,
¢dorocunTe3, OGMOJOTHUECKH aKTUBHBIE BEUIECTBA (OCIIKH, YTIIEBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE MCKOIAaeMble, TOIUIMBO,
pecypeBl.

TexHonorusi: NuIIeBble MPOTYKTHl, OCHOBBI PALlMOHAIBLHOTO IMUTAHUS, MOIOIINE
CpeACTBa, JTEKapCTBEHHBIE M KOCMETUYECKHE MPemapaThl, MaTepHalIbl N3 HCKYCCTBEHHBIX
U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHUU

XUMHUYECKUHN 3J1eMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAs O00OJOYKA.
DHepreTuyecKkre ypoBHHU, IMOAYPOBHU. ATOMHBIE opOWTamu, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacTpeeICHHS YIEKTPOHOB 10 OPOUTAISIM B aTOMaxX 3JIEMEHTOB TIEPBBIX
YEeTBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTypallrs aTOMOB.

[lepuonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.. Menneneea. CBsi3b NEPUOAUUYECKOrO 3aKOHa M llepHoauyUecKON CHUCTEMBI
xuMmuueckux 3ieMmeHToB .M. MenaeneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX M CJIOKHBIX BEIIECTB MO IpylmnaM U NEPUOJaM. 3JHAUYECHHUE MEPUOAUYECKOTO
3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BeniecTBa. XUMHUYECKask CBA3b. BUIbl XUMHUYECKOI CBSI3U (KOBAJICHTHAs
HETMOoJIsIpHAsT W TOJIApHAs, WOHHAsA, MeTajuinueckas). MexaHu3Mmbl 0O0pa3oBaHUs
KOBaJICHTHOW XMMHUYECKOU CBs3U (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsA3b. BaneHTHOCTh. DneKkTpooTpuiaTenbHOCTh. CTeneHb okuciaeHus. oHbl: KaTHOHBI
Y QaHHUOHBI.

12
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BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTHE O MUCTIEPCHBIX cUcTeMax. MICTHHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBast
JI0JIs BEIIECTBA B PacTBOPE.

Knaccuduxanus HeopraHudeckux coequHeHuid. HomeHknaTypa HEOpraHMueCcKuX
BelIEeCTB. ['eHeTmyeckas CBSA3b HEOPrAHMYECKUX  BEHIECTB, NPUHAJICKAIINX
K pa3JINYHbIM KJIaccam.

Xumuueckas peakius. Knaccupukanuss XMMHUUECKUX Peakuii B HEOPraHMYEeCKOM
U OPraHWYECKOM XMMHUHU. 3aKOH COXPAaHEHWs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS WU
NPEBPALLECHNS SHEPTUH NPU XUMUYECKUX PEAKLIMIX.

CKopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTumbie
peakuuu. XUMHA4YECKOe paBHOBecHE. DAKTOPBHI, BIMSIOIINAE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnexTponutudeckas aucconuanus. CuibHble U ciadble eKTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BEILLECTB: KUCIasi, HEUTpallbHas, 1ieno0uHast. [lonsamue 0 6000pooHOM
nokazamene (pH) pacmeopa. Peakiiuu uoHHOTO OOMeHa. [ uoponus HeopeaHuueckux u
Op2aHUYeCcKUx eujecms.

OKHCIIMTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  271ekmpoause
pacniaeos u pacmeopos coneu. llpumenenue snexmpoausa.

JKCNepUMEHTAIbHbIE METOAbI M3Y4YeHHUs BEIeCTB M UX MpeBpalleHu il

Hemonctpanusa Ttabmuin «llepuonuueckas cucreMa XUMHYECKHUX DJIEMEHTOB
J.. MenneneeBa», u3ydyeHuUe MOJeNieH KPUCTAIUIMUECKUX PEMIETOK, HAOJI0JeHUE
U OINHCAHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pasjioKeHUE MEPOKCHIA
BOAOpOAA B NPHUCYTCTBUM KaTalu3aropa, OIPEIEIECHUE CpPEelbl pPacTBOPOB BEILIECTB
C TMOMOIIBI0 YHUBEPCAILHOIO HMHAMKATOPa, PEaKIIMd HMOHHOTO OOMEHa), MPOBEICHUE
MpaKTUYECKO paboThl «BiusiHME pa3IMyHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKkuum».

PacuérHble 3agaun
PacyéTrel Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMHUUYECKUE
pacu€Thbl, pacy€Thl C UCIOJIL30BAHUEM TTOHSITUS «MAaccOBas J0JIs1 BELIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Tlonoxkenue HeMerannoB B Ilepuonnueckoil cucremMe XUMHUYECKUX
sanemenToB [[.M. MenpeneeBa u 0COOEHHOCTH CTpOeHUsI aTOMOB. DU3MUECKHE CBOMCTRA
HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe Kuciopojaa, cepsl, dochopa u
yIJIepoa).

XWMHUYECKHE CBOWCTBA BaKHEWIIIMX HEMETAUIOB (TaJoreHOB, CEphl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCHUJIOB, KHCIOPOICOASPKAITUX
KHCJIOT, BOJOPOIHBIX COSIUHEHU).

[IpumeHeHne BAXKHENIINX HEMETAIUIOB U UX COCIMHEHUM.
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Meramnsl. llonoxenne MeramuioB B llepuonndeckon CcHUCTEME XMMHUYECKHX
sanemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOmme  ¢usmueckue  cBoiictBa  MeTawioB.  CIulaBel  METaJlIOB.
DIIEKTPOXUMUUECKUI P HAMPSKEHU METAJIJIOB.

XUMHUUYECKHE CBOMCTBA BaXKHEUINIMX METAJUIOB (HATPUM, KAJIUM, KaablIMi, MarHUM,
ATIOMHUHUH, IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUI.

OO6uue crnocoObl ToNydeHus MeTtaioB. Memannypeus. Kopposus memainnos.
Cnocobul 3auumsl om kopposuu. lIpuMeHeHne METAJIJIOB B OBITY M TEXHHKE.

3KCHepHMeHTaJII)HbIe METOAbI U3YYCHHUA BEIIECCTB H UX npeBpameHnifl

I/I3yquI/Ie KOJIJICKIIMH «Meranasl u CIIIIaBbI», 06pa3u013 HCMCTAJIZIOB, PCIICHHC
9KCIICPUMCHTAJIbHBIX  3a/ia4, Ha6J'IIOI[eHI/Ie N OIIHUCAHUC ACMOHCTPALIMOHHBIX U
J'Ia60paTOpHBIX OIIBITOB (BSaHMOHGﬁCTBI/Ie r'mApOKCHuaa aJIIOMHUHHA C paCTBOPAMU KHUCJIOT
)41 HICJIO‘IGI\/'I, KauCCTBCHHBLIC PCAKIIMK HAa KaTHOHBI MeTaJ'IJ'IOB).

Pacuérnble 3agaun

Pacuéte maccel BemecTBa WM 00BEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO W3 BEIIECTB
HMMEET MIPUMECH.

XHUMHA U )KHU3HD

Ponpr xumum B oOecrmiedeHHUH HKOJOTHYECKOM, SHEPreTHYSCKOW U ITHUIIEBOMN
0€30MacHOCTH, pa3BUTUU MeIULIMHBL. [IOHSITHE 0 HAYyYHBIX METOIaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEaKIIUH.

[IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO MOTYYEHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MUpE BENIECTB U MaTEPHUATIOB: BAKHEUIIIME CTPOUTEIBHBIE MATEPHAIIHI,
KOHCTPYKLIIHOHHBIE ~ MaTepualibl,  KpPacKu, CTEKJIO, KEepaMuKa,  MaTepualibl
JUTSI DJIEKTPOHHUKY, HAHOMATEPUaJIbl, OPTaHUYECKUE U MUHEPAIbHBIC YIOOPECHHUS.

XuMHST W 300pOBbE YEJOBEKAa: IMpaBWIa HKCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBujia 0€30MacHOTO HCMOJB30BAaHUS IIperapaToB OBITOBOM XHMHUU
B IIOBCEJHEBHOM JKU3HU.

MexnpeaMeTHblIe CBSI3H

Peanuzarus MeXNpeaMeTHBIX CBS3ed MpU U3YYEHHUHU OOIIeld M HeOpraHW4YeCKOM
xuMuu B 11 Kjacce OCyIIecTBIIsIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TMOHATUM, TaK U TOHSTUH, SBIAIONIUXCS CHUCTEMHBIMU [JISi OT/ACJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01uue ecTecTBEeHHO-HAYUHbIC MOHITHUS: HAY4YHbIA (haKT, TUTIOTE3a, 3aKOH, TEOpHUs,
aHaJM3, CHHTE3, KiacCU(pUKAIUsi, IEePUOAUIHOCTh, HAOIIOACHHUE, DSKCIICPUMEHT,
MOJIETTMPOBaHUE, U3MEPEHUE, SBJICHUE.

du3MKa: MaTepusi, SHEPTHs, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaIMOaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, OOBEM,
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arperaTHoe COCTOSTHUE BEIIeCTBa, (DU3MYECKHE BEIMYUHBI U CIUHUIIBI UX H3MEPCHHS,
CKOPOCTb.

buonorus: kineTka, opranusm, skocuctema, orochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIIECTB B OPTraHU3ME.

['eorpadusi: MuHEpanmbl, TOpHBIE MOPOJbI, TOJE3HBIE HMCKOMAeMble, TOILIUBO,
pECYPCBI.

TexHonorusi: XUMHYECKasi MPOMBIIUICHHOCTh, METAJUIYPrus, MPOU3BOACTBO
CTPOUTEIBHBIX  MATEPHUAJIOB, CEJIIbCKOXO3SMCTBEHHOE  IPOU3BOJCTBO,  IHIIECBAL
MIPOMBIIIJIEHHOCTb, dbapMmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO
KOCMETUYECKUX  IPENaparoB, MPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00 yUarOITUMHUCS
nporpaMM CpeHEr0 O00mIero o0pa3oBaHUsl (JUYHOCTHBIM, METAlpPEIMETHBIM U
npenMeTHbiM). HaydHo-meTonuueckod OCHOBOM i pa3paOOTKU  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrPaMM CPEIHEro o0LIero oopa3oBaHusl SIBISAETCS CUCTEMHO-
NEeSTETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUSA MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO OOIEero
00pa30BaHus BbIIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYyYAIONUMHUCS POCCUMCKOW TPaXKIAHCKOW HWIAECHTUYHOCTH  —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPEEIICHUIO;

HAJIMYKUE MOTUBALIUU K O0YUEHHUIO;

[[EJICHANIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKIEHUN JHWYHOCTH Ha OCHOBE
KJTFOUEBBIX LIEHHOCTEN U UCTOPUYECKUX TPaauLIUid 0a30BOM HAYKU XHUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromIMXCsi PYKOBOJCTBOBATbCSI B  CBOEH
JEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, IPUCYIIMMU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30oBaHus;

HaJIMYKE€ TIPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTH LIEJIN
U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeIMeTa «XUMHUSD TOCTUTAOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIILHOW JESITEIbHOCTA B COOTBETCTBUU C TYMAaHUCTHYCCKUMU,
COLIUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UAaIaMU POCCUIICKOTO
IpaXAaHCKOro 00I1IeCTBa, MPUHATHIMHU B OOLIECTBE HOPMAaMU U MpPaBUJIAMU TTOBEJCHUS,
CIOCOOCTBYIOIIIMMH MPOIIECCaM  CAMOIO3HAHUS, CaMOpPA3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHUS JIMYHOCTH 0OYJarOIIUXCSl.

JIndHOCTHBIE ~ pe3ynbTaTbl  OCBOEHHMS  IpeaMera  «XUMHUS»  OTPaKaArOT
cOpPMUPOBAHHOCTh ~ OMNbITA [MO3HABATEIBHOM W  MPAKTUYECKOM  JEeATEIbHOCTU
00 y4aroIIMXCS M0 peajnu3allii MPUHATHIX B 00I11€CTBE IEHHOCTEN, B TOM YHCIIE B YACTH:

1) rpask1aHCcKOro BOCTIMTAHUA:

OCO3HAHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH,
YBOXCHUS K 3aKOHY U TIPABOTIOPSAKY;

MPEJICTABIICHUS O COIMAIBHBIX HOPMaX M MPaBHIIAX MEKIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIHPHOCTH TPH CO3JaHUM YISOHBIX
MIPOEKTOB, PEIICHWH YYCOHBIX M ITO3HABATEJILHBIX 3a/1ay, BBIMOJHEHUHW XHUMHUYECKUX
DKCIIEPUMEHTOB,;
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CIOCOOHOCTY MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS], JTOTUKY U apryMEHTBI
JIPYIUX MPH aHAJIM3€ Pa3IMYHbIX BUJIOB y4€OHOU NI€ATEIbHOCTH;

2) NaTPpUOTUYECKOI 0 BOCIIUTAHUS:

IIECHHOCTHOTO  OTHOILIEHUSI K MCTOPUYECKOMY M  HAYyYHOMY  HaCIEIuI0
OTE€UECTBEHHON XUMUU;

yBaXEHUSI K TIpollecCy TBOpUYECTBA B 00JIACTU TEOPUUM M MPAKTUUYECKOTO
NPUMEHEHUS XHMHH, OCO3HAHWS TOTO, YTO JOCTIDKCHHS HAayKH €CTh pPe3yJbTar
JUTUTEITLHBIX HAOJIIOICHUA, KPOTIOTIMBBIX IKCIIEPUMEHTAILHBIX MOMCKOB, IIOCTOSTHHOTO
Tpy/Ja y4€HBIX U TPAKTUKOB;

WHTEpEeCca M TO3HABATEIHHBIX MOTHBOB B TIOJYYCHHHM W TOCIEIYIOIIEM aHaIn3e
uH(}OPMAITIH O TIEPEIOBBIX TOCTIKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MTOBEACHMS;

CIIOCOOHOCTH OIICHWBATh CHUTYaIlMW, CBS3aHHBIE C XUMUYECKHMH SIBICHHUSIMH,
Y IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH Ha MOPAThHO-HPABCTBEHHBIC HOPMBI
U IIEHHOCTH,

TOTOBHOCTH OIICHHBATh CBOE MOBEJICHHUE M MTOCTYIIKA CBOMX TOBAPHIIEH C TTO3UITUIN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUIN ITUX MOCTYIKOB,;

4) ¢popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHMS [IEHHOCTEH 3/10pOBOI'0 U 0e30MacHOro o0pasa *u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY | TICHUXHYCCKOMY
310POBBIO;

coOmoieHnss TpaBwil 0€30macHOro oOpallleHHs C BelleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU ESATEILHOCTH;

MOHWMAaHUS [IEHHOCTH TMPaBUJI WHIUBUYaTLHOTO U KOJJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAITUSAX, YTPOXKAIOIIUX 3IOPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUM W HENPUATUS BPEAHBIX TMPUBBIYEK (YHOTpeOIeHUs
QJIKOTOJI51, HAPKOTHUKOB, KYPEHUS);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOW KOMITIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKON JESTENHHOCTH,
O0IIECTBEHHO IMOJIC3HON, TBOPUECKON U IPYrUX BUIAX JAEATEIbHOCTH,

YCTAHOBKM Ha aKTUBHOE y4acTHE B PEUICHUU MPAKTUUYECKHUX 3a/lay COIMATbHOU
HAIPABJIICHHOCTH (B paMKaxX CBOETO Kjacca, IKOJIbl);

UHTEpeCa K TMPAKTUYECKOMY M3YyYEHHIO Tpodeccuil  pas3MyHOro  poja,
B TOM YHCJIC HA OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUH,

YBOXCHHS K TPYIY, JIOIAM TPYy/a U pe3yJbTaTaM TPYAOBOU NEITEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIWBHIYAIBHOW TPACKTOPUH OOpa30OBaHMSI,
Oynyimiet mpodeccun W peanus3alid COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEH K XHWMHUHU, HWHTEPECOB U MOTpPeOHOCTEH
oO111ecTBa;
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6) 3K0JIOrM4ecKOoro BOCIUTAHUS:

AKOJIOTMYECKH 1e1ecO00pa3HOro OTHOIIEHUS K NPHUPOJAE, KAK HCTOYHUKY
CYLIECTBOBAHHUs JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00AJIbHOIO XapakTepa SKOJIOTMYECKHX MpoOieM, BIMSIHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHON U COUMATILHON CPEBI;

OCO3HaHUSl HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTMKEHUM XUMUU JJISl PELICHUS
BOIIPOCOB PALIMOHAIBHOT'O IIPUPOAOIOI30BAHMS;

AKTUBHOI'O HENPUATHS ACUCTBUU, MPUHOCIIIUX BPEH OKPYKAKOUIEH NPUPOJHOU
cpede, YMEHHUS MPOrHO3MPOBATH HEOIArONPUSATHBIE SKOJOTUYECKUE MOCIEeICTBUS
MPEANPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPALIATh UX;

HaJM4usl PA3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, JKOJOTMYECKOM KYJIBTYPBI,
OMbITA JIEATEIIBHOCTH JKOJOTMYECKOW HANPAaBIECHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
UMHU B MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMATIbHON MPAKTHKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO MPOTUBOCTOSTH HICOJIOTUU XeMOpoOuu;

7) 1eHHOCTH HAYYHOI O MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKHU;

MOHUMAaHUs Crenu(UKU XUMHUHM KaK HayKH, OCO3HaHUs €€ poiu B (hOpMHUPOBAHUU
PAlMOHAIIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU LEJIOCTHOIO IPEICTABICHUS
00 OKpYKarIIeM MHUpE Kak O €MHCTBE MPUPOIBI U YEIOBEKa, B TTO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOIIeM COXpaHEHHU I IPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAUMMOCTH XMMUU /I COBPEMEHHOM ITUBUIIN3AIUU: B €€
TYMaHUCTUYECKON HAIMpaBICHHOCTH W BAXXKHOM PO B CO3MaHWH HOBOW 0a3bl
MaTepUaJbHON KYJIbTYPhI, PEIICHWU TJI00abHBIX MPOOJEM YCTOWYHUBOIO PpPa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, YHEPIEeTHUCCKOM, ITUIIIEBON M YKOJIOTMISCKON OS30I1aCHOCTH,
B Pa3BUTUHM MEAMIIMHBI, OOECIICUEHWU YCIOBUU YCHENIHOTO TPyAa M DKOJIOTUYECKH
KOM(OPTHOM KU3HU KAXKIOT0 4yieHa O0IIECTBa;

€CTECTBCHHO-HAYYHON I'PAMOTHOCTH: MOHUMAaHHS CYIIHOCTH METOAOB IMO3HAHMS,
UCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJb30BATh IMOJIy4acMble
3HAHUS JJIS aHaliu3a U OOBACHEHUS SIBJICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOSAIINUX
B HEM HM3MEHEHUH, YMEHHMs JeNlaTh 00OCHOBAaHHBIE 3aKJIOYEHHS HA OCHOBE HAYYHBIX
($haKkTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TTOYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATENILHO HCIOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peaibHbIX KU3HEHHBIX CUTYAIUSIX;

MHTEpPECa K MO3HAHUIO U UCCIIEIOBATENBCKOM IEATENbHOCTH,

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUU MO XUMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpPEeca K OCOOEHHOCTSM Tpyda B pasnudHbIX cdepax mnpodeccruoHaIbHOMI
JEATENbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHBIE pe3yIbTaThl OCBOCHUS YI€OHOTO MpeaMeTa « XUMHs Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIIOYAOT:

3HAYUMBbIC TUTST dbopMupoBaHus MHUPOBO33PEHHUS 00yJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEeHAYYHbIC TOHSATHS, OTPAKAIOIINE
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CTIEIIM(PUKY METOJIOB MTO3HAHUS, UCTIONh3YEMbIX
B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO, DHEPIHs, SBIECHWE, MPOIECC, CUCTEMA,
HAy4YHBIA (PaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICAOBAHNUE,
HaAOJII0/ICHHE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIE Yy4eOHbIE JeHCTBUSA (MO3HABATEIbHBIE, KOMMYHHKATUBHEIE,
PETYISATUBHEIE), obecriednBaroiye GopMUpoBaHUE (YHKIIMOHAIBLHOW TPaMOTHOCTH W
COITMATBHON KOMIIETEHIINN 00y4YarOINXCS;

CHOCOOHOCTh O0YYaIONIMXCS HCIOJIB30BaTh OCBOCHHBIC MEXKIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYCCKNE 3HAHMS 1 YHUBEPCAIbHbIC YICOHBIC NEHCTBUS B TIO3HABATEIHHOU U
COLIMAIbHOM IPAKTHUKE.

MeTtanpeaMeTHBIE pe3yIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCATBHBIMHU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMCTBUA:

CaMOCTOSITEIbHO (hOPMYJIMPOBATh U AKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATH LEIU ACSITEIbHOCTH, 3a/1aBasl MapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C MIOCTABIICHHBIMHU LIESIMU;

WCIIOJIb30BATh IMPU OCBOCHUH 3HAHUW TPUEMBI JIOTUUECKOT'O MBIIIJICHUS — BBIJEISATh
XapaKkTEpHbIC TMPU3HAKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b, HUCIOJIb30BATh
COOTBETCTBYIOIINE TTOHATHUS IS OOBSICHEHUS OT/ICTHHBIX (DAKTOB W SIBJICHHI;

BBIOMpPATh OCHOBAHUS U KPUTEPHUH ISl KIACCH(UKAIMK BEIIECTB U XUMHYECKUX
peakuui;

yCTaHABJIMBaTh MIPUUYUHHO-CJICICTBEHHBIE CBSI3H MEXIy  H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACAYKTHUBHBIC, 10 aHAJIOTHUN),
BBIABJIATh 3aKOHOMEPHOCTH H TMPOTUBOPEUMS B PACCMATPUBAEMBIX SABJICHHSX,
(GhOopMYyJIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATh B IMPOLECCE IMO3HAHUS, HCIOJb3YEMbIE B XUMHU CHMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, TTPEOOPa30BBIBATh MOJICIbHBIC TIPEACTABICHHUS — XUMUYCCKUM 3HAK
(cuMBOJI) 3JeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOM peakiuu —
MIPU pEeIIeHUN y4eOHBIX TTO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TIPE/ICTABJICHUS ISl BBIABICHUS XAPAKTEPHBIX IPU3HAKOB HM3Y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.
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Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJICTh OCHOBAMH METOJ0B HAYYHOI'O IMMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHM;

dbopMynHpoBaTh eI U 3a7a4Md HCCIIECOBaHUS, HCIIOJIb30BAaTh IMOCTABJICHHbBIC U
CaMOCTOSITEILHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DPOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABWILHOCTH BBICKAa3bIBAEMBIX
CYXJICHUU;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TNTAHUPOBAHUS U TIPOBEACHUS YUCHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHMsS HaOJI0IaTh 3a XOJIOM Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €r0 pe3yibTar, (PopMyaupoBaTh OOOOIICHUS WU
BBIBOJIBl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTaBIIATh
00OCHOBAHHBIN OTYET O MPOJCIIAHHON PadoTe;

MPUOOPETATH OMBIT YYCHUYECKON MCCIIEA0BATEIIbCKON U MPOSKTHOM JAESITEIILHOCTH,
MIPOSIBIISATH CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSATEIILHOMY MOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUSI.

Pabora ¢ undgopmanmeii:

OPHUEHTHUPOBATHCS B PA3UYHBIX HCTOUYHUKAX HH(POpPMAIMK (HAYYHO-TOMYJIIpHas
JUTEpaTypa XUMUYECKOTO COJEpKaHUsl, CIPaBOYHBIE 1MOcoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUAOB U (DOPM IpeaCcTaBICHUSI, KPUTUUECKU
OLICHHUBATh €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTb;

(opMyIupOBaTh 3aMPOCHl U MPUMEHITH PA3TUUHBIE METO/IbI MPU TTOUCKE U OTOOPE
nHpopManyu, He0OOXOMMOM IS BRIMOJHEHUS YISOHBIX 3a7a4 ONPEASIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  MCIOJNB30BAaHUSA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IMYHBIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAaNIbHYIO0 (hOpMY MpecTaBleHUs WHMOpMauu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIMLIBI, PUCYHKHU U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIN f3BIK B KayeCTBE CPEACTBA MpH paboTe ¢ XMMHUYECKOU
uH(pOpMaLUeil: TPUMEHATh MEeXIpeAMETHbIE ((PU3NUECKUe U MaTEMATUYECKUE) 3HAKU U
CHUMBOJIBI, (POPMYIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBa
HarJIJHOCTH.

KoMMmyHHKAaTHMBHbBIE YHUBEpPCAJIbHbIE Y4eOHBIE 1eiiCTBUSA:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMBI B XOJ€ JHajiora
W/WIA  JTUCKYCCHM, BBICKA3bIBaTh HWICH, (QOPMYIHPOBATH CBOM  IPEIIOKEHUS
OTHOCHTEJIHPHO BBITIOJTHCHHS MPEITIOKESHHOM 3a/1a4H;

BBICTYIIAaTh C MPE3CHTAIlMCH pe3yJbTaTOB IMO3HABATEILHOW JIEATEIBHOCTH,
MOJYYCHHBIX CAaMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJHEHUN
XUMHUYECKOTO DKCIIEPUMEHTA, IPAKTUYCCKOW pabOThl 1O HCCICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaM3alliid Y4eOHOro MPOeKTa W (OPMYJIMPOBATH BBIBOIBI
10 pe3yJbTaTaM IMPOBEIEHHBIX HCCICIOBAHUN MYTEM COTJIACOBAHMS ITO3WUITUH B XOJE
OOCYXIeHUS U 0OMEHa MHEHUSIMU.
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PerynsiTuBHBIe YHMBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUSA

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIATH CBOK)  ITO3HABATEIIbHYIO
NEATENIbHOCTh, Ompeneysiss €€ Neau MW 3aJa4d, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IpeIaraeéMblii aITOPUTM JEHCTBUI IIPHU BBITIOJHEHUN
yueOHBIX U HCCIIEIOBATENLCKUX 3a/1au, BIOUpaTh Hanbosiee 3¢ (HEKTUBHBIN CIOCOO HUX
pelLIeHUs C Y4ETOM MOIYYEHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBJIATH CAMOKOHTPOJb CBOEH AEATEIBHOCTH HA OCHOBE CaMOaHajIu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KVIACC

[IpeameTrHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMUsh» OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABIICHUN O XUMHYECKOU COCTABIISIFOIIEH €CTECTBEHHO-
HAYYHON KapTHUHBI MUPA, POJIU XUMHUH B IO3HAHUU SIBIICHUN TPUPOJIBI, B HOPMUPOBAHUU
MBIIUIEHUS. U KYJbTYPbl JUYHOCTH, €€ (YHKIMOHATHHOW T'PaMOTHOCTH, HEOOXOAUMOU
JUISL pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 370POBbIO U IIPUPOJHOU CpeELE;

BJIQJICHUE CUCTEMON XUMUYECKNX 3HAHUW, KOTOPask BKJIIOYAET: OCHOBOIIOJIArAIOIINE
NOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, SJEKTPOHHas OO0O0JI0YKa aToma, MOJEKYJa,
BaJICHTHOCTb, AJICKTPOOTPHUIIATEIILHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpall€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, yrIepOaHbIN
CKeJeT, (QyHKIMOHANIbHAS TPYyIIa, paauKall, U30MepHUsl, U30MEPbl, TOMOJOTHYECKUIN PSII,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA M a30TCOAEpKALIMe COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COECAMHEHMS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHsl opraHudeckux BemecTB A.M. byTiiepoBa, 3aK0H COXpaHEHUS MaCChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHMUS,
JeKalIMe B OCHOBE MOHMMAHUS NMPUYMHHOCTH M CUCTEMHOCTHM XMMHUYECKHUX SIBJICHUU,
(bakToNOruYecKue CBEIECHHUS O CBOMCTBaX, COCTaBe, IOJYYE€HUH U OE30MaCHOM
UCIIOJb30BAHUU BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUU BBIABISITh XApAaKTEPHBbIC TMPU3HAKU TOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOIIME  MOHSATHUS
IIPY OIUCAHUHU COCTABA, CTPOCHHUS U MPEBPALLIEHUN OPraHUYECKUX COCTMHEHUM;

chOpMUPOBAHHOCTh ~ YMEHUW  HUCIOJB30BaTh  XUMHUYECKYIO  CHMBOJHUKY
JUTSI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHON) popmyn
OPraHUYECKUX BEIIECTB M YPABHCHUM XMMHUYECKUX PEAKLMW, MU3rOTABIMBATH MOJEIU
MOJIEKYJT ~OPraHMYECKHMX BEIIECTB JUJIA WUIIOCTPAlUM WX XHUMHUYECKOrO U
MPOCTPAHCTBEHHOT'O CTPOEHUSI;

chOpMUPOBAHHOCTh, ~ YMEHUM  yCTAHABIIMBATh MPUHAJICKHOCTh  M3YYEHHBIX
OpPraHMYeCKUX BEIIECTB MO MX COCTaBY M CTPOCHHUIO K ONpPENeIEHHOMY Kiaccy/Tpyrime
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COeAMHEHU  (YyrJIeBOAOPOAbI,  KHUCIOPOX M a30TCOJEp’KalllU€  COEAUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS), [aBaTb MM Ha3BaHUS M0 CHCTEMaTHUYECKOU
HomeHkiarype (IUPAC), a Takxe NpUBOAWTH TPUBHAIBHBIE Ha3BaHUS OTJEJIBHBIX
OpPraHN4eCKUX BEIIECTB (3TUJIEH, IPONUJIEH, alleTUIIEH, STUICHIJIMKOIIb, TJIMLIEPUH, (peHo,
dopManbaerua, anetalbleru], MypaBbuHas KHUCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBas
KHUCJIOTa, CTEApUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, KpaxmaJl, LIEJUTH0I03a, TIHIINH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAENIATh BUIbI XUMUUYECKON CBS3H B OPraHUYECKUX
COEIMHEHUAX (OJJMHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh ~ YMEHHUS NPUMEHSATh  MOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BeniectB A.M. bytiepoBa 11 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAHEHUSI MACChI BEUIECTB;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (U3UUECKUE U
XUMUYECKHE CBOMCTBA THIMYHBIX MPEACTABUTENECH PA3IUUYHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB (MEeTaH, ATaH, TUJICH, TPOMUIIEH, aleTuieH, OyTanuen-1,3, MeTunOyraaueH-
1,3, OeH301, METaHOJ, A3TAHOJ, JSTHJIECHIJIMKOJIb, TIJIMLEPHUH, (DEHOJ, aleTanbAeruf,
MypaBbUHasi M YKCYCHas KHCIIOTBHI, TJIIOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHAas
KHCJIOTA), WJUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBS3b MEXAY HUMHU YpPaBHEHUSMHU
COOTBETCTBYIOLIUX XMMHUECKHUX PEaKLUN C UCIOIb30BAaHUEM CTPYKTYPHBIX (popMyT;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HUCTOYHUKHU YTIIEBOJOPOJHOIO
ChIpbsl (HE(Th, MPUPOAHBIA Ta3, yroiib), cocoObl MX MEpepadOTKH M MPAKTHYECKOE
pUMEHEHUE POAYKTOB MEPEPAOOTKH;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BEIUUCICHHSI IO XUMUYECKUM YPABHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOAHOIO BEUIECTBA WJIM MPOJAYKTa pPEaKLHUH I10
U3BECTHBIM  Macce, O00bEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX  BEIIECTB
WJIM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUMN BJIAJCTh CUCTEMON 3HAHM 00 OCHOBHBIX METOAAaX
HAy4HOI'O IO3HAHMSI, UCIIOJI3YEMBIX B XMMHUHU IPU U3YyYEHUU BEIIECTB M XMMHUYECKUX
ABJICHUN (HAOMIOAEHUE, U3MEPEHHE, DKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJb30BaTh
CUCTEMHBIE XMMHUYECKNE 3HAHUS JUIsl IIPUHSATUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalllsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUJA IOJH30BAHUS XUMHUYECKOU
MOCYJ10M 1 1a00OpaTOPHBIM 000PYIOBAHUEM, a TAKXKE ITpaBUiIa OOpAIlIEHUS C BEECTBAMU
B COOTBETCTBUHU C UHCTPYKIHUSMH MO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh ~ YMEHMHM IUIAHUPOBAaTh M BBIIOJHATH  XUMHUYECKUH
HKCIEPUMEHT (TIpPEBpallleHUs] OpPraHMYEeCKUX BEIIECTB MpPU HArpeBaHUM, IOJy4YECHUE
OTUJIEHA W HM3y4YEHUE €r0 CBOMCTB, KAaYECTBEHHBIEC PEAKIMM OPraHUYECKHUX BEIIECTB,
JieHaTypalus OEKOB IPU HArpeBaHUM, LIBETHHIE peakUuu OEIKOB) B COOTBETCTBUU
C MpaBUJIAMHM TEXHUKHA O€30MACHOCTHU MPHU OOPAILLEHUHU C BEUIECTBAMU M JIaOOPAaTOPHBIM
00OpyIOBaHHEM, MPEICTABIATh PE3YJIbTAThl XUMHUYECKOTO S3KCIEpUMEHTa B (opMme
3alUCHU YPAaBHEHUI COOTBETCTBYIOIIMX PEAKIMI U (POPMYIUPOBATh BHIBOJbI HA OCHOBE
ATUX PE3YNIbTATOB;

22



denepanbHas paboyast mporpamma | Xumust. 10—11 knaccer (6a30BbIi ypOBEHb)

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aQHAIM3UPOBATH  XMUMHUYECKYIO
nH(popMaINIo, MOTy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (Cpe/ICTBa MacCOBOM MH(pOpMAIINH,
WHTepHeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBHia SKOJIOTMUECKHU 11eJIECO00pa3HOro
MOBE/ICHMS B OBITY U TPYAOBOM JESITEILHOCTH B LEISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKarolled MPUPOAHOW Cpelpl, OCO3HaBaThb OMNACHOCTb BO3ACHCTBUS HA JKHUBBIC
OpPraHU3MbI OIPEAEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbica nokazarens [1IK,
MNOSICHATh Ha TNpPUMEpax CHocoObl YMEHBUICHHs M MPEJOTBPAIICHUS HMX BPEIHOTO
BO3/ICHCTBHSI HA OPraHU3M YEJIOBEKa;

JUIsE  OOYy4YaloIIMXCS C OrpaHMYEHHBIMM BO3MOXKHOCTSMH 3/I0pPOBBSI: YMEHHE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

U CHETBIX M CIA0OBUIAMIMX OOY4YaOIIUXCS: YMEHUE HCIOJIb30BaTh PeNbeHO
TOYEUHYIO cucTeMy o0o3HaueHnuii JI. bpaiiis nist 3anucu xumudeckux GopMyit.

11 KVIACC

[IpenqMerHble pe3yabTaThl OCBOCHHUSI Kypca «OO0mas ¥ HEOpraHU4ecKas XUMUSH)
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABIICHUIA: O  XUMHMYECKOM  COCTaBJISIIOLIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, POJIM XHUMHUM B MO3HAHUU SIBJICHUU MPUPOJbI,
B (opMUpPOBAaHMM MBIIIJICHUS W KYJAbTYPbl JHYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAMMOM [JiIi PEeIICHUs] MPAKTUYECKUX 3alad M DKOJOTHYECKU
00OCHOBAaHHOT'O OTHOIIICHUS K CBOEMY 37I0POBBIO M IIPUPOHON CpEJIE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPask BKIIFOYAET: OCHOBOIIOJIAraroI1e
MOHATUS (XUMUYECKUA DJIEMEHT, aToM, M30TON, S-, p-, d- AJEKTPOHHBIE OpOWUTATU
aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAas,
MOHHAs, METATMYECKAs], BOJOPOJIHAS ), KPUCTAILTMYECKAsT PEIIETKA, TUIIbl XUMUYECKHUX
peaKLui, pacTBOP, BJICKTPOJIMUTHI, HEAIEKTPOIMUTHI, SJIEKTPOIUTHUYECKAS AUCCOLMALIS,
OKHCIIUTENNb, BOCCTAHOBUTEIIb, CKOPOCTh XHMHUYECKOW PpEAKIHH, XHUMHYECKOE
paBHOBECHE); TEOPUHM U 3aKOHBI (TEOpHUsl DJICKTPOJUTHUYECKON  JTUCCOIHAIINH,
nepuoanyecknii 3akoH .M. MeHueneeBa, 3aKOH COXpPaHEHUsSI MACChl BEIIECTB, 3aKOH
COXpaHEHHUsI U MPEBPAILCHUSI YHEPTUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUU SI3bIK XWMHWH, MHUPOBO33PECHUECKUE 3HAHUA, JISKAIIUE B OCHOBE
MOHUMAHUSI MIPUYMHHOCTU U CUCTEMHOCTH XMMHWUYECKUX SIBJICHUU, (PaKTOIOTrHYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYICHUH U 0€3011aCHOM MCIIOJIHh30BAHUH BaXKHEHUIITNX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHYCCKOMN JACATCIBHOCTH YCIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUU BBIABISITH XapaKTEPHbIC TMPU3HAKU TOHSTHUH,
YCTaHABIMBATh MX B3aUMOCBA3b, MCIIOJIb30BAaTh COOTBETCTBYIOLIME  IOHSATUS
MIpY ONUCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALLIECHUM;
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C(OPMUPOBAHHOCTh ~ YMEHUH  HCIOJB30BaTh  XUMHYECKYHD  CHMBOJMKY
JUIsL  cOCTaBiieHUusT (OopMysl BEIIECTB M YPaBHEHHM XMMHUYECKHUX PEaKIHil,
cucreMaruueckytlo HoMeHknaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIEIbHBIX
HEOPraHW4YeCKUX BELIECTB (YrapHbI ra3, yrieKHCIHbIM ras, aMMuak, raimeéHas U3BeCTb,
Heraii€Has U3BeCTh, TUThEBAS CO/A, TUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHUH OINpPEAENATh BAJEHTHOCTh W CTENEHb OKHUCIIECHUS
XUMHUYECKUX DJIIEMEHTOB B COCAMHEHUAX PA3JIUYHOTO COCTaBA, BUJ XUMHUYECKOM CBS3U
(KkOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOAHAs) B COCIWHEHHUSX, THII
KPUCTAIUNIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs!, MOJIEKYJIsIpHAsl, HOHHAs,
MeTaNInYecKas ), XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUMH;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAMICKHOCTH HEOPTaHUYECKUX
BEIIECTB II0 MX COCTaBY K OMNPEAEIEHHOMY KiacCy/Tpynne COeIMHEHUH (IIpOoCThIe
BEIIECTBA — METAUIBl M HEMETaUIbl, OKCHJbI, OCHOBaHHUS, KUCIOTHI, amM(pOTEepHbIE
TUAPOKCUIBI, COJIH);

C()OPMUPOBAHHOCTh YMEHHMI pacKpblBaTb CMBICI IEPUOAUYECKOrO 3aKOHA
JI.W. MenneneeBa U J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO () YHKIUY;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX JJIeMEHTOB 1—4 mnepuonoB Ilepmonnueckol CUCTEMBI XUMHUYECKUX
anemenToB J[.M. Menpeneesa, HCHOIb3ysl MOHITHS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIINY,
(QHEPIreTUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTM U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COCAMHEHUU 1O nepuonam u rpynmam llepuonnueckoi
CUCTEeMBbI XuMHYeckux 3jiemeHToB [[.11. Menpeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XMMHUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  Pa3JMYHBIX  KJIaCCOB,  MOATBEPKAATH
CyLIECTBOBAHUE TI'E€HETHYECKOM CBA3M MEKJIYy HEOPraHWYECKUMH BEIIECTBAMHU
C IOMOIIBIO YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

C(OPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUUMUPOBATb  XUMHUYECKUE  PEAKIUU
[0 PA3JIMYHBIM IpPU3HAKAM (YUCIY W COCTaBYy PEAarupyrolIMX BEIIECTB, TEILUIOBOMY
ahdexkTy peakiuu, HW3MEHEHHUIO CTEIEeHEW OKHUCICHHSI JJIEMEHTOB, OOpPaTHMOCTH
peaKuy, y4acTUIO KaTajau3aTopa);

c()OPMHUPOBAHHOCTh YMEHUN COCTABJSATh YPAaBHEHHS PEAKUUN pA3JIMYHBIX THIIOB,
NOJIHBIE M COKpAalI€HHbIE YPAaBHEHUS PEAKIMl MOHHOrO OOMEHA, YYWThIBasl YCJIOBHS,
IIPU KOTOPBIX ITU PEAKLIMH UAYT 10 KOHLA;

cOPMHUPOBAHHOCTh ~ YMEHUI  MPOBOAUTH  pPEAKLUMH,  MOATBEP)KIAIOIINE
KAueCTBEHHBIN COCTAaB Pa3JIMYHbIX HEOPIaHUYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

cOPMUPOBAHHOCTb ~ YMEHHUH  pacKpblBaTb  CYIIHOCTb OKHCIIUTEIILHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABIEHUS AJIEKTPOHHOrO OajlaHca 3THX
peaKLHnil;
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c(hOpMUPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTHM XUMUYECKOU
peakiiMu OT Pa3IMYHbIX (PAKTOPOB; XapakTep CMEIIEHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBHCHUMOCTHU OT BHEIIHETo Bo3aencTBu (npuniuin Jle [laTtensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMHUYECKHUE IMPOIIECCHI, JeKaIlne
B OCHOBE IPOMBIIUICHHOIO TIOJIYYEHUSI CEPHOW KHUCIOThI, aMMHakKa, a TaKke
c(hOpMHUPOBAaHHOCTD IPEACTABICHUN 00 OOIIMX HAYYHBIX IMPHHIIAIIAX M SKOJOTHYECKUX
npo0eMax XMMUYECKOTO TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYUCIICHUS C UCTIOIB30BAaHUEM TTOHSTHUS
«MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUHN ra30B MPU XUMHUYECKUX
peakIusX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO M3 YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3 deKTa
pEeaKkiiMi Ha OCHOBE 3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, IPEBPAILCHUS U COXPAHEHUS
SHEPIUH;

chOpMHUPOBAHHOCTh YMEHUW COONIOAATh TMpaBUjia IOJb30BAHHUS XUMUYECKON
nocyz10i 1 1a00paTopHBIM 000PYAOBAaHUEM, a TAKXKE ITPABHUIIa OOpAILIEHUS C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSMHU MO BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  IUJIAHUPOBATH M BBINOJHATH  XUMHUYECKUN
HKCIIEPUMEHT (Pa3JIoKeHHE TMEepPOKCHUJla BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OTIpEeJICTICHUE CPEe/Ibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHJIMKATOPA,
BIIUSIHUE PA3MYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON PEaKINH, PeakliMi MOHHOTO
oOMEHa, KaueCTBEHHBIE peaKINK Ha CyJb(aT-, KapOOHAT- U XJIOPU/-aHUOHBI, HA KATUOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIILHBIX 3314 10 TeMaM «MeTtabi»y u «HemeTamsiy)
B COOTBETCTBHUHU C MPaBUJIAMHU TEXHUKU 0€30MAaCHOCTH MPU OOPAIEHUH C BEIIECTBAMH U
nabopaTopHbiM  000pYTOBAaHWEM,  TPEACTABISATH  PE3YJbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3amucu ypPaBHEHHMM COOTBETCTBYIOIIMX PpEAKIHA |
(dbopMyIIMpoBaTh BHIBO/BI HA OCHOBE ATUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aQHAIM3UPOBATH  XMUMHUUYECKYIO
uHdopMalMio, TOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOTIOAATH MPaBHIa SKOJIOTUYECKHU 1IETeCO00pa3HOro
MOBEJICHHS B OBITY U TPYAOBOM JNESATEILHOCTH B IEISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXKAlollled NPUPOJHOW CpEabl, OCO3HABATh OMACHOCTHh BO3JCHCTBUS HA IKUBBIC
OpraHu3Mbl OMNPENENEHHBIX BEIIECTB, MOHUMAas cMbica nokazatens [IJIK, moscHsTh
Ha MpUMEpax CIocOoObl YMEHBIIECHUS M TPEIOTBPAIICHUS] UX BPEIHOIO BO3JEHCTBUSA
Ha OpraHu3M YeJIOBEKa;

JUIsE  OOYy4YaroIIMXCAd C OrpaHUYCHHBIMH BO3MOKHOCTSMH 3/IOPOBBS: YMEHHE
NPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHUSI BEIIECTB W
XUMUUYECKUX SIBJICHU;

JUISL CAENBIX W CIa0OBHUASIIMX OOYYAIOIIUXCS: YMEHUE HCIOJIb30BaTh Pesbe(hHO
TOYEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins as 3anucu XxumMmuueckux Gpopmyi.
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10 KJIACC
Haumenosanue
Ne KomnnuecTBO OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3aesioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4e0OHOT0 TIpeIMeTa

Pa3znea 1. Teopernueckue oc

HOBbI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. BbyrnepoBa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YEHHUE B ITOJIYYCHUHU HOBBIX BEILIECTB
Y MaTepUaAIIOB. Teopusi CTPOCHUS
OPraHNYECKUX COCAUHECHUN

A.M. bytiepoBa, €€ OCHOBHBIC
noJsioskeHust. CTpyKTypHbI€ (OPMYIIBI
OpraHn4eCcKux BeuecTs. ['omonorus,
n3oMepusa. XuMHA4YeCKas CBSI3b

B OPTraHUYECKUX COCTUHEHUSX: KPATHbBIE
CBA3U, G- U T-CBS3H.

[Ipencrasnienue o kiaaccupukauu
OpraHuyeckux BemecTs. HomeHnknarypa
OPraHNYECKUX COCAUHECHUN
(cucrteMaruueckas) U TPUBHAIbHBIC
HAa3BaHUS BaXKHEUILUX IIPEACTABUTEIECH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METObI
U3y4eHUS BeLIeCTB M MX MPeBPaLllCHUI:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIC
MPU3HAKHW ), yCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSTh MONO0KEHHS TEOPUH
CTPOCHHSI OPTaHUYECKUX BEUIECTB

A. M. byrnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOCHMUS.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOMN) (OPMYJT OpraHUIECKUX
BEILIECTB.

OnpeaensiTh BUAbI XUMUUYECKOUN CBSA3U
(omuHaApHBIE, KpaTHBIE) B OPraHUYECKUX
COEINHEHHUSIX.

PackpeiBaTh posib OpraHM4eCKON XUMHUHU
B [IPUPO/IE, XapaKTepU30BaTh €€
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e J/[eMOHCTpanuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIMBITHI TIO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTopHbI€ ONBITHI:

— MOJEIMPOBAHNE MOJIEKYII
OpPraHMYECKUX BEIECTB

3HAYEHHUE B )KU3HH YEJIOBEKA,
WJUTFOCTPUPOBATh CBSI3b C IPYTUMHU
HayKaMH.

Ha6mronaTth 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOINTH
Y OIMKMCHIBAThH JJaOOPATOPHBIC OMBITHI U
MPAKTUYCCKUE PAOOTHI

Hroro no pazneny

Paszneua 2. Yriesonopoast

2.1 | IlpenenbHbIe AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIIEBOIOPOIBI — TOMOJIOTUYECKUM psifi. MeTaH u 3TaH —
AJIKAHBI MIPOCTEUIINE NIPEICTABUTENN AJIKAHOB:

COCTaB, XMMUYECKOE CTPOCHHUE,
(pu3nyecKkue 1 XUMUUYECKIE CBONCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaxO0KJICHUE B IPUPOJE, ITOITYyYEHHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTAB U CTPOCHUE,
YIJIEBOJOPOIBI: TOMOJIOTHYECKUH Psijl. DTUIIEH —

AJIKCHBI, aJIKaJIUCHEI,
AJIKMHBI

MPOCTEUIINI TPEACTABUTEID aJTKEHOB:
COCTaB, XUMHUYECKOE CTPOEHUE,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(peakuuu ruipupoBaHus,
raJIoreHUPOBAHUS, TUIpaTalliu,

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSTUM (BBISIBJISITH UX XapaKTEPHBIC
MPU3HAKHU ), YCTAaHABIUBATh UX
B3aMMOCB$3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS

IIPY OIUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLECHUNA OPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) hOpMYyIT OPraHUuYECKUX
BEILIECTB.

YcTranaBiMBaTh NPUHAIEKHOCTh
BEILIECTB K OMPEAECIEHHOMY KJIACCy
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OKHCJICHHSI ¥ TIOJTMMEPH3AITIH )
HaXO0XJCHUE B IPUPO/JIC, MOTYyUEHUE U
MIpUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTunoyTaaueH-1,3, xumMuyeckoe
CTPOCHUE, PEaKITUs MOJIMMEPHU3AIIHH,
pUMEHEeHHE (JIJI1 CHHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKWHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUIN PSIJI.
ALIETWIIEH — POCTENIINI
MIPE/ICTaBUTEIIb AIKUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIliy TOPSHUS ), HAX0XKICHHEC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIEBOAOPOIbI

ApeHbl: O€H30I1 U TOJYOJI, COCTaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYJI,
(pu3nyecKkue 1 XUMUYECKUE CBONCTBA
(peakuu raJoreHUpOBaHUS U
HUTPOBAHUS ), TIOJTY4YCHUE

U puMeHeHue. BausHue 6ens3ona

Ha OpraHu3M 4enoBeka. [ eHeTnyeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICJIbHBIX TIPEICTAaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTh BUJbI XMMUUECKON CBS3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHON CTIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBAQJIEHTHOU CBSI3HU.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
npecTaBUTeNIeH pa3InuHbIX KJIAaCCOB
YIIeBOAOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTuJieHa, Oyraauena -1,3,
OeH30I1a, TOyoJ1a).

BBISBASATE r€HETUUECKYIO CBSI3b MEXKAY
YIJIEBOJIOPOJIaMU M TIOATBEPKIATH €€
HaJU4Yue ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEeaKIui ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[IpuponHsie
VCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Ipuponansiii ra3. [lonytHeie HEPTAHBIE
ra3sl. HeTh 1 €€ mpoucxoxaenue.
CrniocoObI mepepaboTKk HEPTH:
MePEroHKa, KPEKUHT (TEPMHUYECKHH,
Karanutudyeckuit). [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE
B IIPOMBIIJIEHHOCTH U B OBITY.
KameHHbIl yroib U MPOAYKTHI €r0
nepepadoTKy.

JKCIePUMEHTAIbHbIE MEeTOAbI
M3YYeHHS BeleCTB

U UX NpeBpalleHuii:

e J[eMOHCTpanuu:

— xomtekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD.

e JlaGopaTopHbBIC OMBITHI:

— Ka4eCTBEHHOE ONpENESICHNE YIiiepoaa
Y BOJIOPOJA B OPraHUYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3laMu
IJIaCTMACC, KAy4YyKOB U PE3HHBI;

— MOJEIMPOBAHNE MOJIEKYII
YIJIEBOJOPOJOB U
raJIOr€HOITPONU3BO/IHBIX.

e [IpakTuyeckue pabOThI:

Ne 1. Ilonyuenue 3TuieHa U U3y4EHUE
€ro CBONCTB.

XapakTepu30BaTh HCTOUHUKHU
YIJIEBOJOPOIHOTO ChIpbsl (HEDTH,
MPUPOJIHBIN Ta3, yroiib), CIIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE
NpUMEHEHUE TIOy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HAOJII0IEHUE U OIMCAHUE XUMHYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHBIE ONBITHI U
IPAKTUYECKUE PaOOTHI).

CrnenoBaTh npaBuiiaMm 0€30MacCHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCYZIbl U 000PY/AOBaHUS, a TAKXKE
IpaBUjIaM OOpALIEHUS C BELIECTBAMU

B COOTBETCTBUU C MHCTPYKIUSAMU
BBITIOJTHEHUS J1a00PaTOPHBIX OIMBITOB U
MPAKTUYECKUX pabOT MO NOJYy4ECHHIO U
U3YYEHUIO OPraHUYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
IKCIIEpUMEHTa B hopMe 3amiCH
YPaBHEHHM COOTBETCTBYIOIINX PEAKIIAN
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BBIUUCICHUS

JUI ONpeACTICHUS] MOJIEKYJIIPHON
(bopMyJIbl OPraHUUECKOI O BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEaKIIHH.
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e PacuérHbie 3a1aum:

— OIpENEICHUE MOJIEKYIISIPHOM
(bopMyIIBl OPraHNYECKOrO BEIIECTBA

10 MacCOBBIM JOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

— Ppacy€Thl MO YPAaBHEHUIO XUMHYECKON
peakiumn

CaMocCTOATENBHO IIIAaHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON ydeOHOU

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kamme oprannyeckne coelMHeHus

3.1

Crouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, PU3NUECKHE U XUMUYECKHE
CBOICTBA (peaKIuu ¢ aKTUBHBIMU
MeTaJllaMH1, TaJIOr€HOBOJOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrHUECKOE ICUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPraHU3M
YeJI0BeKa.

MHOroaToOMHbIE€ CIIUPTHI: ATUIIEHTJIUKOJIb
Y TJIUIEPUH, XUMUYECKOE CTPOCHHUE,
dusznyeckre 1 XMuMHUYECKHE CBOMCTBA
(B3auMOJIEHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KAUECTBEHHAS peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3nonornuyeckoe IeucTBUE

Ha oprasusM ueinoseka. [Ipumenenue
[IMLEPUHA U YTUIICHTIIMKOJIS.

PackpsiBaTh cMBICI H3y4aeMBbIX
MOHATUH (BBISIBISITh UX XapaKTePHbIE
MIPU3HAKHW ), YCTAHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIpY OIIUCAHUHU COCTABA, CTPOEHHUS U
MPEBPAILLICHUN OPTaHUYECKUX
COCIMHEHUH.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOM) (hOpMYIT OPraHUYECKUX
BEILIECTB.

Y craHaBiIMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIacCy

II0 COCTaBy U CTPOECHUIO, HAa3bIBAaTh UX
10 CUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAIBHBIC HA3BAHUS
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®enon. CTpOoeHHE MOJIEKYJIBI,
(pu3nyeckue 1 XUMUUYECKUE CBONCTBA
denona. TokcuuHOCTH (heHoMa, ero
(bU3HOIIOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJNbAETUIbI.
KapOGoHOBbIE KUCTIOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMabaeTHI U
aleTalIbJIeTu, XMMUYECKOe CTPOEHHUE,
dusznyueckre 1 XMuMHUYECKHE CBOMCTBRA
(peakiuu OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUH), MOJYyYCHUE U
MIPUMEHCHHUE.

OIHOOCHOBHBIE TIPEAECITbHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAast
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
dusznueckre 1 XMMUYECKHE CBOWCTBA
(obmrue cBoWCcTBa KUCIIOT, PeaKIus
ATEpUPUKALINHN ), TTIOTYICHUE U
npuMeHeHue. CTeapruHOBas U OJIEUHOBAS
KHUCIIOTHI KaK MPECTABUTENIN BBICILIUX
KapOOHOBBIX KMCJIOT. Mblla Kak COJIH
BBICIIIUX KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE JICUCTBHUE.

CnoxxHbie 3QUpPhI KaK MPOU3BOAHBIC
KapOOHOBBIX KuCHOT. ['uaponus
CIIOKHBIX 3(pUpoB. KHUpbI Kak

OTJICJIbHBIX TIPEICTaBUTEIICH
KUCJIOPOJACOAEPKALIUX COCTUHEHNM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MIPEACTaBUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIMILIEPUHA,
denomna, hopManbaeruaa,
aneTanbIAeruaa, YKCyCHOU KHACIIOTHI,
[JIFOKO3bI, Caxapo3bl, KpaxMmalia,
LEJUTIONI03b ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXKIY HUMH U TIOATBEPKIATH €€
HaJu4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pEaKLMK C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYJI.

OnuceBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE )KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE

JUISL )KU3HEIESI TETbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3AECHUCTBHUS
Ha YKUBbIE OPTraHU3MBbI ONPEICICHHBIX
OpraHWYECKUX BEIIECTB, MOSCHSITh

Ha TIPUMEPax CIOCOObl YMEHBITICHUS
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IMPON3BOAHBIC I'NTMICPUHA 1 BBICIINX
Kap6OHOBBIX KHCJIOT. FI/IIIpOJII/IS KHUPOB

3.3

VrieBoasl

VYraeBoabl: cocTaB, KjacCuUKaILIH
yriIeBOJIOB (MOHO-, IU- 1
nonucaxapuibl). ['moko3a —
MPOCTEUIIINN MOHOCAXapHU/I:
O0COOEHHOCTU CTPOEHHUS MOJIEKYIIBI,
dusznueckre 1 XMuMHUYECKHE CBOMCTBRA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoM meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HaX0XKICHUE B MPUPO/IE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTYeCKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp TITFOKO3BI.

Caxapo3a — npeicTaBUTEIIb
JUCcaxapua0B, TUIPOIN3 CaXxapo3bl,
HaXOX/ICHHE B MPUPOJIE U TPUMEHEHHUE.
Kpaxmain u nesmirono3a kak npupoaHbIe
MOJIMMEPBL: CTPOCHHUE KpaxMalia u
LEJUTIOI03bI, (PU3UYECKUE U XUMUYECKUE
CBOICTBa KpaxmaJa (TUIpOJIn3,
KaueCTBEHHAsI peaKIys C HOJIOM).
JKCIepUMEeHTAIbHbIE METO/bI
M3y4€eHHUsI BelIeCTB M UX MPeBPallleHUH:

Y TIPEJIOTBPALLEHUS KX BPEIHOTO
BO3/CHCTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS — IPOBEJCHUE,
HaAO0JII0/ICHUE U ONTUCAHUE XUMHUYECKOTO
JKcIepuMeHTa (J1a00paTOpHbBIE OMBITHI U
MpaKTUYECKHE paboThI).

CrnenoBatb npaBuiaM 0€30MacHON
paboThI B 1abopaTopuu

[P MCIOIb30BAHUH XUMUYECKON
MOCYZIbI U 000PY/AOBaHUs, a TAKXKE
npaBujiaM 0OpallleHus ¢ BEIIeCTBaMU

B COOTBETCTBHM C HHCTPYKLUSIMH
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB

U TIPaKTUYECKUX paboT MO NOTYyYSHHUIO
Y U3YYEHHIO OPIraHMYECKUX BEILECTB.
[IpencraBisaTh pe3yiabTaThl
AKCIIEpUMEHTA B (pOopMeE 3aIucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKIIUI
Y JIeTaTh BBIBOJIbI HA X OCHOBE.
[TpoBOAUTE BBIYHMCIICHUS

JUISI OIIpENIENIEHUSI MOJIEKYJIIPH O
dbopMyJIbl OpraHUYeCKoro BEliecTBa,

110 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIISAITh CBOKO ITO3HABATEIIbH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIC OIBITHI:

— TOPEHUE CIIUPTOB;

— B3aMMOJICHCTBHUE IIUIIEPUHA
¢ ruapokcuaom meau(Il);

— Ka4CCTBCHHBLIC PCAKIIUHU aJIbACTHUI0B

(OKHCIIeHHEe aMMHAYHBIM PACTBOPOM
OKcHJia cepedpa U THIPOKCHIOM
menu(Il));

— B3aMMOJICVCTBHE Kpaxmaya ¢ UOJOM.

e [IpakTryeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTBI.

e PacuérHele 3a1aun:

— ONPEAEIIEHUE MOJIEKYJIIPHOU
(opMyJIbl OpraHUYECKOT O BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 11O Macce
(oOBeMy) IPOJIYKTOB CTOpaHus;

— Pacy€Thl 110 YPABHEHUIO XUMUYECKOU

peaKIIH

y4acTue B rpyNIoBOi ydeOHOU
NEeATEIIHOCTH

Hroro no pazneny

13

Paznen 4. A3orcogepxaniue

OPraHu4e€CKMEe COCINHCHUA

4.1

AMUHEL.
AMWHOKHUCIIOTEIL.
benxn

3

AMMHBI: METWJIAMHH — MPOCTEUIIINI
[IPEJCTaBUTENIb aMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3nYecKue u
XUMUYECKUE CBOMCTBA (peakiuu

PackppiBaTh CMBICT N3y4aEeMbIX
MOHATUH (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKHN ), yCTAaHABIUBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
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C KUCJIOTaMHU U FOpeHI/IH), HaXOXJIACHUEC
B IIPHUPOJIC. AMUHOKHCIIOTHI KaK

amM(pOTepHbIE OPraHNYECKUE COCTUHEHMUS.

du3nyecKrue 1 XMMHYECKUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMepe TIIUIUHA).
buosornueckoe 3HaueHHE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIe TOJTMMEPHI.
[lepBuyHas, BTOpudHas U TPETUYHAS
CTPYKTypa 0€lIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusl, KaueCTBEHHBIE PEaKINU
Ha OCIKH.

JKCnepUMEHTAIbHbIE METO/IbI
M3y4eHUsI BelleCTB M UX MpeBPalleHUii:
e J[eMOHCTpauuu:

— JieHaTypalus OeJIKOB MPU HArPEBaHUU;
— IIBETHBIC PEAKIIHH OCIIKOB

COOTBETCTBYIOIINE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUSA U
MPEBPAILCHU OPraHUYECKUX
COCIUHECHUN.

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIUKY
JUJIS1 COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpami¢HHoMN) (hopMyIsT OpraHMIeCKUX
BEILIECTB.

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OIPENICIICHHOMY KJIACCY MO COCTaBY U
CTPOCHHUIO, HAa3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIE HA3BAHUS
OTZIECJIbHBIX IIPEICTABUTEIICH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEUIIINEC
CIOCOOBI MOTYYEHUSI TUITHYHBIX
MIPEACTABUTEIIEH a30TCOAEPHKALIIUX
COeIMHEHU (METHJIaMUHA, TJIUINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA O€ITKOB; MOSICHATH
Ha IpUMepax 3HaueHHe OETKOB

JUIs1 OpraHu3Ma 4YeJIOBeKa.
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Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl ITO3HAHUS — Ha0II01aTh U
OIMCBHIBATH IEMOHCTPALlMOHHBIN
DKCIIEPUMEHT.

CaMoCTOATENBHO MIJIAaHUPOBATH U
OCYILIECTBIISATh CBOIO MTO3HABATENIBH YIO
JEATENbHOCTh; IPUHUMATh AaKTUBHOE
y4acTHe B IPYIIOBON Y4eOHOM
NEeATEIIbHOCTH

Htoro no pazneny

3

Paznea. 5. BoicokoMoJieKyJIsIpHBbIE COCIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHSATUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSMHEHUM:
MOHOMEP, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTETNeHb MOJIMMEPHU3ALIUU, CPETHSISA
MoJsieKyisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COEIUHEHUH — MOJIMMEPU3ALUS U
MOJIMKOHIEHCAIHSI.

[TnacTmaccel (MOAUATHIIEH,
MOJIMTIIPOIUJIEH, TTOJIMBUHIIIXJIOPUI,
nonuctupod). HatypanbHblii u
CUHTETUYECKUE KaydyKH
(OyTamueHOBbIN, XJIOPOMPEHOBBIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJIOTOK, MIEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Braners nzydaeMbIMA XUMUYECKUMU
IIOHATUSMU: PACKPBIBATH CMBICII
U3y4aeMbIX [IOHATUN U IIPUMEHATD 3TU
IIOHATHUS IIPU OIUCAHUU COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BEUIECTB,

JUTsL OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SBJICHUM.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUIS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPABHEHUM PEaKLINI
MOJIMMEPU3ALNH U TIOJINKOHACHCALNH.
OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTpaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KalpoH 1
JIaBCaH).

JKCNEePpUMEHTAIbHbIE METO/IbI
M3Yy4YeHHUsl BeleCTB M MX MpeBpAalleHHii:
e J/[eMoHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3LaMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OIUCHIBATh IEMOHCTPALIMOHHBIN
AKCIEPUMEHT

Htoro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxaHue
n\1t 4acoB o0y4armmxcs

y4e0HOr o mpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbBI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuoanueckas
CHCTEMa XUMHUUCCKHX
3JICMECHTOB

J.. Menpaeneena

3

Xumnueckuii aneMeHT. Atom. CocraB
aTOMa, U30TOMNBL DIJIEKTPOHHAs
00o010uKa. DHEPreTuuecKue ypoBHU,
MOYPOBHU. ATOMHBIC OpOUTAIIH,

s-, p-, d-, f-3nemenTbl. OCOOEHHOCTH
pacrpeiesieHus JIEKTPOHOB

110 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIIKX TIEPUOJIOB. DJICKTPOHHAS
KOH(HUTrypalus aToMOB.
[lepuoguueckuii 3aK0H U
ITepuoanueckas cucteMa XUMUUYECKHX
snemenToB 1. 1. MenaenceBa. CBS3b
MEPUOJUYECKOr0 3aKOHA U
[lepnoguyueckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIOKHBIX BEUIECTB MO Irpymnmnam u
nepuojaM. 3HaYEHHUE IEPUOANYECKOTO
3aKOHA U CUCTEMBI XUMUYECKUX

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISTh UX XapaKTEPHBIE
MIPU3HAKH ), YCTaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MenneneeBa u
JIEMOHCTPUPOBATH €O
CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTEITLHYIO U MIPOrHOCTUYECKYIO
GyHKIUY.

XapakTepu3oBaTh FJIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo 0B, UCTIONb3Ys
MOHATHSA S-, P-, d-3JEKTPOHHbBIC
opOuTaIU, YHEPTETUUECKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COSJIMHCHUM

10 TIEPHOJIaM U TpyInam
[leproarueckon CUCTEMBI

. . Menneneesa
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anementToB J[.1. MenaeneeBa

B Pa3BUTHUM HAYKH.
JKcnepUMEeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J/[eMoHCTpauuu:

Buaer Tabmun «Ileprnonudeckas cucrema
XHUMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo06pasue
BEILIECTB

CrpoeHue BelllecTBa. XUMHUYECKAsI CBSA3b.

Bunel (koBajsieHTHas! HEMIOJSIpHAS U
noJisipHasi, MOHHAsI, METAJUTMYECKas) U
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13 (OOMEHHBIN U IOHOPHO-
aK1enTopHbIi). BomopoaHas cBsi3b.
BanentHoCTb.
DJIEKTPOOTPULATENBHOCTh. CTENEHb
okucieHus. KaTuoHbl U1 aHUOHBI.
BemecrBa MonekysspHOro u
HEMOJIEKYJISIPHOTO CTPOECHUS.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUnbl KPUCTATIMYECKUX PEMIETOK U
CBOMCTBA BEIIECTB.

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBopel. KonndecTBeHHbIE
XapaKTepUCTUKHN paCTBOPOB (MaccoBas
JIOJIS BEILIECTBA B PACTBOPE).

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
IIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIBbHBIX
(bakToB U SBICHUH.

Onpenensars BUIbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHOM )

B COCAMHEHUSIX; TUI KPUCTAIUTMYECKON
PEIETKN KOHKPETHOI'O BEILIECTBA.
OnpenensTh BaJIGHTHOCTb U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMEHTOB

B COCMHEHHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BHIYMCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanus HeopraHU4ecKux
coenuHeHu. Homenkiarypa
HEOPraHUYECKUX BELIECTB.
JKCIEePpUMEHTAIbHbIE METObI
U3y4eHUS BELIECTB M UX NMPeBPaLllCHUI:
e /lemoHCTpauuu:

— MOJEJIA KPUCTAIUTMYECKUX PELIETOK.
e Pacu€rnble 3anaum:

— pacyeThl C UCITOJI30BAHUEM ITOHATHS
«MaccoBas 10JIs1 paCTBOPEHHOT' O
BEILIECTBAY

1.3

XUAMHYECKUE
peakuuu

Xumuueckas peakius. Knaccudukanus
XUMHAYECKUX PEAKLINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHMs MacChl BEILECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIUSX.

CKOpoCTh peakIlum, €€ 3aBUCUMOCTh

OT pa3InyHBIX pakTopoB. OOpaTUMBbIe
peakunyu. XMMUYECKOE PaBHOBECHE.
@DaKTOpBbI, BIASIOLIME HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpuanmn Jle [Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLUALINS.
CusbHbIe U ciiadble 3eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCas,
HEUTpasbHasi, 1menouHas. BomopoaHbiit

TOHATHUSMH.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKIMy OT Pa3IMYHbIX
(bakTopOB.

OmnpenensaTs XapakTep CMEIICHHUS
XHUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUTHETO
BozericTBus (npunnun Jle [larense).
CocTaBisTh ypaBHEHHUSI PEAKLIHIA
Pa3IMYHBIX TUIIOB; ITOJTHBIC U
COKpaIlIEHHbIE YPABHEHUS PEaKIUN
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUSA,
IIPU KOTOPBIX 3TH PEAKIINU UIAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJI0/ICHNE U OMMCAHNE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U
7a00paToOpHbIE€ ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUi
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(hakTOpOB HAa CKOPOCTh PEAKIIUN.
CrnemoBath mpaBuiIaM MOJTb30BAHUS
XUMUYECKOM MoCyI0M 1 1a00paTOpHBIM
000py/1I0BaHHEM.

[IpencraBniarh pe3yiabTaThl
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nokazatenb (pH) pactBopa. Peakinu
MOHHOT0 0OMEHa B OPraHUYECKON U
HEOPraHWYECKOM XUMUHU.
OKUCINTENBHO-BOCCTAHOBUTEIILHbBIC
peakuuu. [loHstue 06 3y1eKTpoOIH3E
pacriaBoB M pacTBOPOB COJICH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIE METOAbI
M3y4YeHHUs] BellleCTB 1 UX MPeBPallleHui:
e JleMoHCTpanuu:

— pa3lIokKEHHE MEPOKCUa BOAOPOaa

B IIPUCYTCTBUM KaTan3aTopa.

e JlabopaTopHbI€ OMBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OmpeJiesieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO
WHJIUKATOpA.

e [IpakTryeckue pabOTHI:

Ne 1. BnusHue paznuyHbIX (GakTOpOB
Ha CKOPOCTh XUMHUUYECKON pEeaKIUH.

e PacuérHrle 3a/1a4n:

— pacyeThl 0 YPaBHEHUSIM XUMHUYECKHUX
peakiui, B TOM YUCIIe
TEPMOXUMUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCIIEpUMEHTa B popMme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIINX
peaKiuii U eNaTh BHIBOBI HA UX
OCHOBE.

[TpoBOIUTE BEIYHCIICHUS

10 YPaBHEHUSIM XUMHUYCCKUX PEAKITNH,
B TOM YHCJIE TEPMOXHUMUYECKHE
pacu€Thl

Hroro no pasneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtayuibl

6

Mertamnsl. [lonoxeHne MeTamuioB

B [leprnoanyeckoil cucreMe XuMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O0mue hu3nyecKkue CBOMCTBA
MeTauioB. [Ipumenenue metamion

B ObITY, ipupojie U TexHuke. CriyiaBbl
METaJIOB. DIEKTPOXUMHUUECKUH Pl
HanpsbkeHu MetaiioB. OO01Me crnocoObt
nojiyueHust MmetayioB. Kopposus
MeTauioB. CiocoObl 3alUThI

OT KOPPO3HH.

OO0mrast XapaKTEPUCTHKA METAJIOB
riaBHBIX moArpynn (IA-rpymma,
ITA-rpymma) [leprogudeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AmMdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ATTFOMUHUSL.

OO611ast XxapakTepUCTHKA METAIIIOB
no6ouyHbIX moAarpyi (b-rpymm)
[leproauyeckoit CUCTEMBbI XUMUYECKHUX
AJIEMEHTOB: MEJIb, IIMHK, XPOM, JKEJIe30.
Baxueiimme coeqMHEHNS METAJIIIOB
(OKCHUJBI, TUIPOKCHU/IBI, COJIN).
IKCNePUMEHTAIbHbIE METOIbI
U3Yy4YeHHs BellleCTB U UX MpPeBpalleHuil:

PackpeiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEICCTB, JJI1 OOBICHEHUS OTACIbHBIX
(aKTOB U SIBICHU.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMCHTOB —
METAJJIOB U UX COCIMHEHUHU C YUETOM
CTPOCHUS UX aTOMOB U TIOJIOKECHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) O0IINE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BOKHEUIINX COCTMHECHUN, TOATBEPKAAs
ATO OMHUCAHUE TPUMEPAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
peaKkuuii; MPUMEHECHUE METAIIIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCITOJIL30BAHUE UX JJIS CO3IaHMS
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKHUCIIUTEIBHO-
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e JlemoHCTpauuu:

— KOJUIeKIUS «MeTalibl ¥ CIJIaBbI».

e JlaGopaTopHbI€ OMBITHI:

— B3aUMOJICHCTBUE THAPOKCHIA
QTFOMUHUS C PACTBOPAaMHU KHUCIIOT H
IIeJI04eH;

— KAQ4ECTBEHHBIC PEAKIINHU HA KATHOHBI
METaJUIOB.

e [IpakTryeckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTaIbHbBIX
3aj1a4 1o TeMe «MeTaby.

e PacuérHble 3a1a4u:

— pacueTrbl Macchl (00beMa, KOJIMYeCTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJTHO U3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAETIEHHOW MaCcCOBOW 10N
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTr 0 0ajaHca ITUX PeaKIuil.
[IpoBoauTh peakuuu,
MOATBEPKIAIOIINE XaPAKTEPHBIE
CBOWCTBA U3y4aEeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM YTEM MOHBI
METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX
pacTBopax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HAO0JIIO/ICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OMbBITHI, TPAKTUUECKUE
paboThI).

[IpencraBiATh pe3ynbTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPaBHEHUM COOTBETCTBYIOIINX
peakiui 1 aenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBath npaBuUiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHUEM.

[TpoBOIUTE BBIYHMCIICHUS

110 YPABHEHUSIM XUMHUYECKHX PEAKLUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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JeATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIIbHOCTH

2.2

Hemerainbr

Hewmerannesl. [lonoxxeHue HeMeTalI0B

B [leproinyeckon cUCTeME XUMHAYECKUX
anemenTtoB J[.11. MenaeneeBa u
O0COOEHHOCTHU CTPOEHUS AaTOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUs HEMETAIIOB (Ha MPUMEPE

KHCIIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHAYECKHUE CBOMCTBA BAXKHEHIIINX
HEMETAJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yrieposa u KpeMHuUs).
OKcuibl HEMETAJIOB.
Kucnoponconepxaniue KUCIOTHI.
Bonoponnsie coennHeHus
HEMETAJIOB.

JKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX IpeBpallleHUI:

e /lemoHCTpauuu:

— o0paslbpl HeMETaJlIOB;

— B3aMMO/ICHCTBHUE MEJIU C a30THOU
KUCJIOTOM pa3IMuyHON KOHLIEHTPAIMH.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIE PEaKIMX HA aHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MBbIX
MOHATHUH (BBIICTIATH UX XapaKTEPHbIE
MPU3HAKHU) U IPUMEHSTh 3TU MOHITHUS
MIPU OMKUCAHUU COCTABA U CTPOEHUS
BEIIECTB, 1151 OOBSICHEHUS OTIENbHBIX
(haKkTOB U SIBJICHUM.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB HEMETAIJIOB U UX
COCIMHEHUN C YUETOM CTPOEHUS UX
aTOMOB H ITOJIOJKCHUS

B [lepnognueckoni cucreme
XUMHYECKHUX DJIEMECHTOB

. . Menpaeneena.

XapakTepu3oBath (OMUCHIBATH) 00IINE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUN, TTIOATBEPK A
ATO OMUCAHUE NIPUMEPAMU YPAaBHEHU
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKILUH.

XapakTepu30BaTh BIUSHUE HEMETAIOB
1 UX COCTMHEHHUH Ha JKUBBIC
OpraHU3MbI; OMMUCHIBATH IPUMEHEHUE

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKON
JIESITEILHOCTH YeJIOBEKA.
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e [IpakTuyeckue pabOTHI:

Ne 3. Pemenue skcniepuMeHTaIbHBIX
3ama4 1o teMe «Hemerammbn.

e Pacu€rHble 3a1aum:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMU BEIECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEaKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPTaHHYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHu4YecKue oCHoBaHUs. AMDOTEepHBIC
HEOPraHWYECKUE U OPraHUYECKUE
coequHeHud. | eHeTnueckas cBSI3b
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECCTB

[ToaTBepkaTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKLnK.

PackpbiBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIIHi
MIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OaaHca TUX PEaKIuil.
[IpoBomuTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3Y4aEMbIX BELIECTB,
pacro3HaBaTh OMBITHBIM NYTEM
AHUOHBI, IPUCYTCTBYIOLME B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAO0JII0/ICHUE U ONTUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisaTh pe3ybTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTA B popme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakuuii U 1enaTh BbIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH MOCy10i U J1a00paTOpHBIM
000py1I0BaHHEM.

[IpoBOAUTH BBEIYKCICHUS

M0 YPaBHEHUSM XUMHUYECKUX PEaAKIIHA.
CaMoCTOATENBHO MJIAaHUPOBATH U
OCYIIECTBIISITH CBOIO TO3HABATENIbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIIOBON yueOHOU

JEATENBHOCTH
Hroro no pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xumMuu B obecrieueHun PackpeiBaTh poJib XUMHUU B PELIEHUU

JKOJIOTMYECKOM, YHEPreTUUECKON U
MUIIEBON 0€30IMaCHOCTH, PA3BUTHH
MenuiuHbl. [loHaTHE O HAYYHBIX
METOJ1aX MTO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUAM.

[IpencraBnenust 00 0OIMIMX HAYIHBIX
MPUHIHUNAX MPOMBIIICHHOTO MOJYy4eHUS
BOKHEUIINX BEIIECTB (Ha MpuMepax
ITPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpPE BEIIECTB, MAaTEPUATIOB U
XUMHUYECKUX PEAKINI: XUMUS U
3I0pPOBbE YEJIOBEKA; MpaBUa
HCTOJIb30BaHUS JICKAPCTBEHHBIX

HSHEPIreTUYECKUX, ChIPhEBBIX U
IKOJIOTHYECKUX MPOOJIEM YEIOBEYECTBa,
OMUCHIBATh OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHUECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTh NpaBuUiia 6€3011acCHOrO
oOpaIieHus ¢ BemecTBaMH,
UCIIOJIb3YEMBIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUiIa TOBEJCHUSI B LEISAX
cOEpEKEeHUS 3I0POBBS U OKPYKaIOIIei
MPUPOJHOM Cpelibl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBHS HA KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens K, mosicHATh
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npenapaToB; MpaBuiia 0€30MacHOTO Ha MpUMepax crocoObl YMEHBIIICHUS U
HCIIOIb30BaHUS MIpErapaToB OBITOBOM MIPEIOTBPALLICHUS UX BPEIHOIO

XHUMHHU B ITIOBCEIHEBHOM KU3HU. bbITOBas | BO34€HCTBUA.

XUMUYECKasi TPaMOTHOCTD AHaIM3UPOBaTh U KPUTHUYECKHU

OIICHWBATh WH(OPMAIIHIO, CBI3aHHYIO

C XUMHYECKUMH TIPOIIECCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXAIOIIEH
Cpepl.

Hcnonb30BaTh MOTyYEHHBIE 3HAHUS
IpecTaBiieHus o chepax
NEeSATENHHOCTH, CBI3aHHBIX C HAYKOU H
COBPEMEHHBIMH TEXHOJIOTHUSMHU, KaK
OCHOBY JIJII OPUEHTAIINH B BEIOOPE
cBoel Oymyrel mpodecCHoHaTbHON
NeSTEeTHbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH
poOJIEM XUMUYECKON M IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO IO TIPOOIeME U
npejyIaraTh BO3SMOXHBIC TTYTH €€

penieHus
Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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