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OenepanibHas pabouasi mporpamMma Mo yueOHOMY npeaMetry «Xumus» (0a3oBblil
ypoBeHb) (mpeaMerHas o6nacTh «EcTecTBeHHO-HAy4dyHbIE TMPEIMEThI»)  (nanee
COOTBETCTBEHHO — MIPOrpaMmMa Mo XUMUU, XUMHUS) BKIIOYAET MOSICHUTEIBHYIO 3alHCKY,
coZiep’kaHne OOYy4YEeHUS, TUTAHUPYEMbIC PE3yJIbTaThl OCBOSHHUS MPOTPAMMBI 10 XUMUH,
IJIAHUPYEMBIE PE3YyJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbHas 3amucKka OTpaXkaeT OOIIWE IeM W 3aJa4dl HU3y4YeHUs XHMUH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TPEANOCHUIOK K €€ W3YYCHHI0 O0ydJaroIUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJIbl K OTOOpY COAEp)KaHUf,
K OINpEACIICHUIO TUIAHUPYEMBIX pPE3YyJbTaTOB M K CTPYKTYpEe TEMaTHYECKOTO
TUTAHUPOBAHMS.

Conepxxanue o00y4deHHUsI PaCKpbIBAeT COJCpXKATEIbHBIC JIMHUH, KOTOPHIC
MpeIIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacCe Ha YPOBHE CPEIHETO
o01ero oo6pa3zoBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHS TPOTPAaMMBI IO XWUMHU BKJIIOYAIOT
JMYHOCTHBIC, METAIlPEAMETHBIC PE3yJbTaThl 32 BECh IEPHOJ OOydeHHS Ha YPOBHE
cpeaHero oOmmiero oOpa3oBaHHs, a TAaKKe MPEIAMETHBIC JOCTIKCHUS O0ydJaromierocs
3a KaXbli TO 00y4eHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE CpPEIHEro oOIIero oopasoBaHus pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 o6pa3zoBaHUU
B Poccuiickoii ®denepaunn», TpeOOBaHHMI K pe3yjbTaTaM OCBOEHHUS (eaepaTbHON
oOpa3oBaTelnbHONW TpOorpaMmbl cpeaHero obmero obpazoBanus (POII COO),
npeAcTaBieHHbIX B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM CTaHIapTe
COO, c¢ yu€rom Konuenuuu mnpenojgaBaHusi ydeOHOro mpeaMeTa «XUMUSDH)
B 00pa3oBaTebHBIX opranusaunusax Poccuiickoit denepanuu, peann3yrmnX OCHOBHbBIE
oOpa3oBaTeibHbIe MPOrpaMMbl, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit @enepanuun Ha mepuon a0 2025 roma» (PacmopsbkeHne
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJXOZ0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONpPeeTICHUI0 00Ien
cTpaTeruy OOy4eHHs, BOCIUTAHUSI U Pa3BUTHsS OOYUYAIOIIMXCS CPEACTBAMH Y4EOHOIO
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyainpHple mnojoxkeHus DOIOC COO o B3anMOOOYCIOBJIEHHOCTH IICIICH,
COJICp)KaHUsI, PE3yJbTaTOB O0Oy4deHuss © TpeOOBaHUN K YPOBHIO IMOATOTOBKHU
BBITTYCKHHUKOB.

B cooTBeTcTBUM € JaHHBIMHM TOJOXEHUSMH MporpaMma Mo XuMuH (0a30BbIi
YPOBEHB) Ha YPOBHE CpeIHET0 00IIEero 00pa30BaHUS:

yCTaHaBIIMBaeT oOsi3aTesibHOe (MHBApPUAHTHOE) TMPEIMETHOE COJIepKaHMUe,
OIpeJesieT KOJINYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXJOM 3Tare
M3Y4YEHUsI MpPEAMETa, NPEeIyCMATPUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacrpeiesieHus ero 1mo KjiaccaM, OCHOBHBIM paszjiesiaM U TeMaM Kypca;



denepanbHas padouas nporpamma | Xumust. 10—11 kimaccel (0a30BbIi YPOBEHB)

naéT MPUMEPHOE pachpeielieHue y4eOHBIX YacoB IO TEMATHUYECKUM pasesiaMm,
PEKOMEHIyeT TPUMEPHYIO TOCIEA0BATEIbHOCTh H3YYEHHUS! OTAENBHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TIOTUKU Y4eOHOTO mpoiiecca,
BO3PACTHBIX 0coOeHHOocTel oOydaronuxcs 10—11 knaccos;

Ta€T METONMYECKYI0 WHTEPIPETAlMI0 ITee H3Y4YeHHsl MpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IIPHOPUTETOB B  CHCTEME CpeaHero oOIero oOpa3oBaHMS,
COZIEP)KATEIILHON XapaKTePUCTUKH IIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS OCHOBHOU
o0pa3oBaTeNbHOM TPOrPAMMBI  CpEIHEro oO0Iero oo6pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4eOHO-TTO3HABATEIILHOMN
JESTeNFHOCTA O0O0yYaromierocs IO OCBOCHHIO cojaepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSAM B TMPOTrpaMME [0 XUMUHM COOJIOJIEHA TPEEeMCTBEHHOCTh
c denepanbHOil pabodeil MporpaMMoOl OCHOBHOT'O OOIIEro oOpa3oBaHUS MO XHUMHUU
(mna 89 xnaccoB oOpa3oBaTeIbHBIX OpraHU3aIuii, 0a30BbIA YPOBEHB).

XuMu4eckoe o0pa3oBaHUE, MOIY4aeMO€ BBITYCKHUKaMU 0011e00pa3oBaTelbHOM
OpraHM3alluy, SIBISIETCS HEOThEMJIEMOM 4YacThi0o HX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpLIAIONIMM JTallOM pealu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX [IEHHOCTEH, MPUCYIIUX I[EIOCTHON CHCTEME XUMHUYECKOT0 00pa30oBaHus. ITU
[IEHHOCTH KacaloTCs MO3HAHMUS 3aKOHOB MPHUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
O0Iel KyJabTyphl UYEJOBEKa, a TakKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0pOBBI0O W TPUPOAHON cpene. Peamusyercss xummudeckoe oOpazoBaHHE
oOydJaroluXcs Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUs CPeACTBaMH Yy4eOHOrO
npenMeTa « XUMHUs», COIepKaHUEe U MOCTPOSHUE KOTOPOTO OIMpPEACNICHBI B MporpaMme
M0 XUMHUH C YIETOM CreM(PUKA HAYKH XUMUH, €€ 3HAUCHUs B MO3HAHUM TPUPOIBI U
B MarepuajbHOM JKM3HU OOIIecCTBa, a Takke C Yy4e€ToM OoOmmx 1eneil u
MIPUHITUTIOB, XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO OOIIEro
obOpazoBanusi B Poccuiickoit ®enepanmu. Tak, Hanmpumep, npu (popMupoBaHUU
cCoJiepKaHus TpeaMera «XUMHUsS» YUYTEHBbI CIEAYIOUIUE TOJIOKEHUS O crheluduke u
3HAYEHUU HAYKU XUMUHU.

XUMHSL KaK DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK MWIpaeT oOcoOyi pOJb
B COBPEMEHHOM IIMBWJIM3AIMHU, 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
YeJnoBeKa, KOTopoe (GopMUPYETCS B XMMHUU HAa OCHOBE IOHWMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3AUMOCBS3U MEXKy CTPOCHUEM BEIIECTB, X
CBOMCTBaMHU U BO3MOKHBIMH 00JIACTSMH MPUMEHEHHSI.

TecHo B3aMMONEWCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMu, XHMHS cTaja
HEOTHEMJIEMOM YacTbI0 MHUPOBOW KYJIBTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIECIIHOTO
Tpyda H KU3HHM Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3mIaTeNbHasA, Kak HayKa BHICOKMX TEXHOJIOTHI HAIpaBJIeHAa Ha PEIICHUE TI100aTbHBIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CBIPhEBOM, YHEPTE€TUUECKOM, MUIIICBOM,
AKOJIOTHYECKONM 0€30ITaCHOCTH M OXPaHBI 37T0POBBSI.
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B cooTBeTcTBHM ¢ O0IIMMHU HENSAMH U IPUHIIMIIAMU CPEAHETO 00IIero 00pa3oBaHUs
conepxkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi ypOBEHb H3YyUCHHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO MOATOTOBKY OOy4aromuxcs,
HEOOXOAMMYI0O UM JJisi BbIpaOOTKH MHUPOBO33PEHUYECKHMX OPUEHTUPOB, YCHEIIHOIO
BKJIFOUEHUS] B JKU3Hb COLMyMa, MPOIOJLKEHMsI O0pa30BaHMS B Pa3IMUHBIX 00JacCTsIX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBasioUMHU NpeaAMeTa « XUMUS» SIBISIFOTCS 0a30BbIe Kypchl — «Opranuyeckas
xumus» 1 «O01Iast 1 HeopraHuveckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COZEpPKaHUs
KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HAyKW: CHUCTeMa 3HAHMM IO HEOpraHU4ecKOM
XUMHUM (C BKJIIOYEHHEM 3HAHUW U3 OOIIe XUMHHM) U OpPraHUYEeCKONW XHMUHU.
dopmupoBaHre TaHHOW CHUCTEMBbl 3HAHUN TNPH H3YYCHHHM MpeaMeTa OOecIeuynBaeT
BO3MOKHOCTh PACCMOTPEHHSI BCEr0 MHOI000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSTHIA,
3aKOHOB Y TEOPUU XUMUMU.

Crpykrypa coaepxaHusi KypcoB — «OpraHunyeckas xuMus» u «OOmas wu
HEOpraHu4eckasi XUMus» cpOpMUpOBaHa B IpOrpamMMme 1o XMMHUU Ha OCHOBE CUCTEMHOT' O
NoaXoAa K M3YyYEHMI0 YdeOHOro wmarepuasa M OOYCIIOBIE€HA HMCTOPUYECKU
O0OCHOBAaHHBIM Pa3BUTHUEM 3HAHUI Ha ONPEAENIEHHBIX TEOPETUUYECKUX YpOBHsX. Tak,
B Kypc€ OpPraHMYeCKONd XMMHH BEUIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPUU CTPOCHHUSI OPraHUYECKUX COCIMHEHH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U
ANIEKTPOHHBIX MPEJCTABIECHUN O cTpoeHUHU BeulecTB. CBeneHus 00 M3y4aeMbIX B Kypce
BEUIECTBAX JAlOTCAd B Pa3BUTUU — OT YIJIEBOJOPOJIOB 10 CIOXKHBIX OMOJOTHMYECKH
AKTUBHBIX COCIMHEHHWKW. B Kypce OpraHM4eckol XHMHUHM TIOJY4arOT pPa3BUTHE
chopMHUPOBaHHBIE Ha YpPOBHE OCHOBHOTO OOIEero oOpa3oBaHUs I€pBOHAYAIBHBIC
IOPEICTABICHUS O XHMHUYECKOM CBsI3M, KJIACCU(UKALMOHHBIX TPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHMSI, O XUMUYECKON pPEaKIUU.

Ilon HOBBIM yriom 3peHUss B TmpeaMere «XuMHs» 0a30BOr0  ypOBHS
paccMaTpuBaeTCsl MU3y4YEHHBIW HAa ypPOBHE OCHOBHOrO oOwIEro oOpa3oBaHUs
TEOPETUUECKUN MaTepral U (PAKTOIOTMYECKHE CBEIECHUS O BELIECTBAX U XUMUYECKOU
peakiuu. Tak, B YaCTHOCTH, B Kypce «O011ast 1 HeopraHuieckasi XuMus» 00y4Jarouumcst
NPEIOCTaBISIETCS  BO3MOXXHOCTh ~ OCO3HaTh 3HAYEHHWE NEPUOJNYECKOr0  3aKOHa
C OOIIETEOPEeTUUECKUX U METOAOJIOTMYECKUX MO3UIIHNM, TTy0Ke MOHATh HUCTOPHUUECKOE
U3MEHEHHE (YHKIHMA JTOro 3akoHa — OT 0000mIarome 10 OOBSCHAIOMIEH |
MIPOTHO3UPYIOIIECH.

Enunas cucrema 3HaHMM O BaKHEHIIMX BEUIECTBAX, MX COCTaBE, CTPOCHUM,
CBOMCTBAaX M IPUMEHEHHMHM, a TAKXKE O XHMHUYECKMX PEaKUUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHMs JnonosHgercd B Kypcax 10 m 11 kiaccoB smeMeHTaMu
COJIEP/KaHUsl, UMEIOIIMMU KYJIbTYPOJOTMYECKUM U MPUKJIAJHON XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHH C APYTMMH HAyKaMH, PACKPBIBAIOT €€
pOJb B TO3HABATENbHOM M MPAKTUYECKOM JESITENbHOCTU YeJIOBEKa, CIOCOOCTBYIOT
BOCHHUTAHUIO YBAXXEHHUSI K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUECKUX
NPUWIOKEHU XUMHUHU, TOMOTalOT BBINYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO
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Y JIMTYHOCTHO 3HAYMUMBIX MPOOJIeMaX, CBI3aHHBIX C XUMUEH, KPUTUIECKA OCMBICIUBAThH
MH(pOpMaLIMIO U PUMEHSTH €€ JJI MONMOJIHCHUS! 3HaHWM, PElICHUs] UHTEIIEKTYalIbHbIX
U DKCIIEPUMEHTAIBHBIX HMCCIIEOBATEIbCKUX 3a1ad. B 1memnom copepxanue yuyeOHOTO
npenMera «XuUMUS» JAaHHOTO YPOBHSI M3YUEHUsS] OPHUEHTHUPOBAHO Ha (HOPMHUpPOBAHUE
y 00ydJaronmxcsi MUPOBO33PEHYECKON OCHOBBI JUIsl MMOHUMaHUA (HUIocoCKux HUieH,
TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPraHMYECKOr0 W OPraHHYecKOro MHpa,
OOYCJIOBJIEHHOCTh CBOMCTB BELIECTB HMX COCTAaBOM M CTPOEHUEM, I103HABAEMOCTb
MPUPOJHBIX SBJICHUN MYTEM AKCIEPUMEHTA M PEIICHUS MTPOTUBOPEUNI MEXITY HOBBIMU
dbakTaMd U TEOPETHUUYECKUMHU TPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUHU
AKOJIOTUYECKUX TPOOJIEM, a Takke MpoOseM cOepekeHUs] YHEPreTUYECKUX PECypCoB,
CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUM U MaTEpPUAJIOB.

B mane pemenus 3aad BOCIHUTAHUS, PA3BUTHS U COIUATM3AIUN O0YJArOITUXCS
MPUHATHIC TPOrPAMMOM IO XMMUHM MTOAXObI K OMPEACIICHUIO COIEPAKAHUS U TOCTPOCHUS
npenIMera mpenycMaTpuBaloT (OPMHPOBAHUE YHUBEPCAIBHBIX YUE€OHBIX JIEUCTBHM,
UMEIOIINX 0a30BO€ 3HAYEHUE JIJISl PA3TUUYHBIX BUIOB JCSITEIbHOCTU: PEIICHUS TPOOIIeM,
MOMCKa, aHaju3a U 00paboTku UHGOPMAIIUU, HEOOXOAUMBIX ISl TPUOOPETEHHUS OIbITa
MPAKTUYECKON M UCCIENOBATENbCKON NIEATENbHOCTH, 3aHUMAIONIEH Ba)XXHOE MECTO
B MTO3HAHUU XUMUHU.

B npakTturke npenojiaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHMs
TaKk M Ha YPOBHE CpeAHEro oOIero oopa3oBaHus, MPHU ONPEACIICHUH COAEpKaTEIbHOU
XapaKTePUCTUKU TeJell M3ydeHus TMpeAMeTa HalpaBJIeHHUEM IEpPBOCTEIIEHHON
3HAYMMOCTH TPAJUIIUOHHO TPU3HAETCS (HOPMHUPOBAHUE OCHOB XMMUYECKON HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOM EATEILHOCTH YeIOBEKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOH KYNbTypbl. C METOAUYECKOW TOUKU 3PEHHUS] TAKON
MOAXOJ K ONPENCIICHUIO LIeJIel U3YUEeHUS TTPEAMETA SBIISIETCS BIIOJHE OMPaBAAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUS IJIaBHBIMHU HEJISIMU U3YyUEHUS TIpeaAMeTa « XUMUS
Ha 0a3oBoM ypoBHe (10-11 ki1.) ssBistrOTCS:

dbopMHUpOBaHUE CUCTEMbl XMMUUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBISOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOW JI€KAT KIFOUEBbIEC MOHATHUS,
dbyHIaMEHTAILHBIE 3aKOHBI U TEOPUU XHMHHU, OCBOCHHE s3bIKa HAYKH, YCBOCHUE W
MOHNUMAaHUE CYITHOCTH JOCTYIMHBIX OOOOIIEHWI MHPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHHE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

dbopMHUpOBaHUE U Pa3BUTHUE TNPEACTABICHUNM O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB W XMMHUYECKUX pEaKIui, HEOOXOJUMBIX [UIsi MPUOOPETEHUS YMEHUU
OpPUEHTHPOBATHCS B MUPE BEUIECTB K XUMUUYECKUX SIBJIICHHM, UMEIOIINX MECTO B IPUPOJE,
B MIPAKTUYECKOM U MMOBCEITHEBHOW JKU3HU;

pa3BUTHE YMEHUW U CIIOCOOOB JIESTENILHOCTH, CBSI3AHHBIX C HAOIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTr0 SKCIEPUMEHTa, COOJIOJICHUEM TMpaBuil 0€30IaCHOr0
oOpareHus ¢ BEeIIeCTBAMH.

Hapsiny ¢ atuM conepxkaTelibHas XapaKTepUCTHKa WeNell W 3a7ad M3ydeHHs
npeaMeTa B IporpaMMe MO0 XUMHH YTOUYHEHAa W CKOPPEKTUPOBaHAa B COOTBETCTBUM
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C HOBBIMH TPUOPUTETAMU B CHUCTEME CpeaHero obmero obOpazoBanus. Ceroms
B MPENOJaBaHUU XUMHUU B OOJBIICH CTETEHU OTAAETCA MPEANOYTEHUE MPAKTUIECKOU
KOMIIOHEHTE COZEpKaHUsl O0y4yeHUs, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
OroIIe00pa30BaTEe/IbHOM  OpraHM3alMM, BIAJACIOUIEr0 HE HAOOpoM 3HaHUM, a
(YHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMM M YMEHHUSMU aKTHUBHOI'O
NOJTyYEHUs 3HAHUW M MPUMEHEHUS UX B peajbHOM KU3HU JJISl PEHICHUs TPAKTUUECKUX
3ajady.

B osTont cBa3M mpu uszydeHuM npeamera «XUMHS» JTOMUHUPYIOLIEE 3HAYCHUE
IPUOOPETAIOT TaKKE LIEIH U 33J]a9H, KaK:

ajanranus OoOyJaroIMUXCsl K YCIOBHSIM JIUHAMHUYHO DPa3BUBAIOIIETOCS MUPA,
dbopMupoBaHuEe UHTEIJIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

(dopMupoBaHUE Yy 00yUaAIOMUXCS KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEpPCAJIbHOE 3HAUYECHHE ISl PA3UYHBIX BHUJIOB JCSATEIBHOCTHU: PEIICHUS
npoOjieM, TOWCKa, aHaiau3a W o0paboTku  umHMOpMaIuu, HEOOXOIAMMBIX
JUTSl IPUOOPETEHUs OMbITA JEATEIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE MECTO B MO3HAHUU
XUMHH, a TakXKe JJI OLIEHKH C IMO3ULUH SKOJOrMYECKOM O€30MacHOCTH XapakTepa
BIIMSIHHSI BEUIECTB M XMMHUYECKHX IPOIIECCOB HAa OpPraHU3M YeJOBeKa W MPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, HWHTEIUIEKTYaldbHBIX UM TBOPUYECKUX
CIIOCOOHOCTEW 00YyYaronuxcs: CIOCOOHOCTH CaMOCTOATEIBLHO TMPUOOpPETaTh HOBBIC
3HAaHUS [0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU NOTPEOHOCTSIMHM, HCIIOJIb30BaTh
COBpEMEHHbIE HH(OPMaLIMOHHBIE TEXHOJIOTUH JIJIs TOMCKA U aHAJIM3a yueOHOW 1 HAy4HO -
HOMYJIIPHON MH(GOPMAaLMK XUMHUYECKOTO COJIEPKAHUS;

dopMUpOBaHUE W pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO W JIOTHYECKOTO
MBIIIEHUSI, HaOJII01aTeIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, IMpHU I[UJIAHUPOBAHUMW U TMPOBEIACHUH XHUMHYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Y 00yJarOMIMXCs YOSKIEHHOCTH B TYMaHUCTUYECKOM HATIPAaBICHHOCTH
XUMUHU, €€ BaXHOW pOJM B PELIIEHUU TIJIOOAIBHBIX NpOOJEM pallOHAIBHOIO
IPUPOJIONIONH30BAHMS, TIOMNOJHEHHUS] DHEPTeTUUYECKUX PECypCcoB U COXpaHEHUS
IPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOAUMOCTH OEpEeKHOr0 OTHOIICHUS
K TPUPOAE U CBOEMY 3[0POBBIO, a TaKKe MPUOOPETEHHUS ONbITa HCIOJIb30BAHUS
NOJyYEHHBIX 3HAHUN JJIsl MPUHATHS TPAMOTHBIX PEIIEHUN B CUTYalUsX, CBSI3aHHBIX
C XUMUYECKUMHU SIBICHUSMHU.

Henn u 3agaun  U3ydeHUs TMpeaMera «XUMUsS» MNONYyYUIH  MOIPOOHYIO
METOJUYECKYI0 HHTeprpeTanuio B pasnene «llmanupyemple pe3yabTaThl OCBOCHUS
IpOTpaMMBbl IO XUMUWY», Omaromaps 4emy oOecrneueHO YE€TKOe MPEACTABICHUE O TOM,
Kakhe 3HaHUS M YMEHHUS UMEIOT NpPSAMOE OTHOIICHHWE K peau3allii KOHKPETHOMN
LEIH.
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B yuebGHOM mutane cpeaHero odiiero o6pa3oBaHMs MpeaMeT « XUMHsD 0a30BOTO
YPOBHS BXOJHT B COCTaB MPEAMETHOI 00nacti «EcTecTBeHHO-HAYyYHBIE 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 Henelnmo).



denepanbHas padouas nporpamma | Xumust. 10—11 kimaccel (0a30BbIi YPOBEHB)

COJIEP) KAHUE OGYUYEHUSI!

10 KJIACC

TeopeTnueckue 0CHOBBI OPTraHUYECKOH XUMHHU

[Ipenmer opraHudeckoil XUMHUU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHUE
B TMOJYYCHUH HOBBIX BEIIECTB W MarepHaioB. Teopus CTPOEHUS OPraHUYECKUX
coenqunenni A.M. bytnepoBa, €€ ocHOBHbIe moJjiokeHUs. CTPYKTypHbIE (HOPMYITbI
OpraHnueckux BemecTB. ['omosorusi, uzomepusi. XuMU4YeCKast CBSI3b B OPraHUYECKUX
COCITMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBienne o Kiaccu(UKaMi OpraHWYECKUX BemiecTB. HoMeHkmarypa
OpPraHUYeCcKUX COCTWHEHUH (CHCTeMaTHYecKas) M TPUBUAIbHBIC HAa3BaHUS BaKHEHIIINX
MPEICTaBUTEIICH KJIACCOB OPTraHNYECKUX BEIIECTB.

IKCNEepUMEHTATbHbIE METO/IbI H3yYeHHs BelleCTB U UX MpeBpaneHuii

O3zHakomIieHHE ¢ 00pa3liaMyi OPraHMYECKUX BEIIECTB U MaTepuaiaMu Ha UX OCHOBE,
MOJICTTHPOBAHUE MOJICKYJ OpraHUYEeCKHMX BEHISCTB, HAOMIOJIEHUE U OIMHCaHUE
JIEMOHCTPALMOHHBIX OIBITOB TI0 MPEBPAIEHUIO OPraHNYECKHUX BEIIECTB ITPH HArPEeBaHUU
(nnaBneHue, 00yriuBaHUEe U TOPEHUE).

Yriesoaopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAJl. MeTaH M 3TaH — MPOCTEHIINe
MIPEACTABUTENIN AJIKAaHOB: (PU3MYCCKUE M XUMHUUECKHE CBOMCTBA (PEaKIIMU 3aMeIeHUS U
rOpPEHHs ), HAXOXKJICHUE B IIPUPO/IC, TTOJTYUYCHHUE U TIPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUU psifi. OTUJICH M MPONUJICH —
MPOCTEHINNE MPEICTABUTENN AJIKEHOB: (PU3NUECKHE U XMMUUYECKHE CBOMCTBA (pEaKIUU
TUAPUPOBAHUSI, TAJIOTCHUPOBAHUS, THUApATAIlUH, OKHUCJICHUS U TMOJIUMEpPHU3aINN),
MOJIyYeHUE U PUMEHEHUE.

Ankanuensl: Oyramgued-1,3 u werunOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUUYECKHE CBOWCTBa (peakuusi nonumepuszanuu). llonydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKAHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHA DPs. ATETHUICH —
MIPOCTEHTIINI TIPEACTABUTENb ATKUHOB: COCTaB, CTPOCHHE, (DM3MYCCKUE M XUMHUUECCKUE
CBOMCTBa (peakluuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIIMH, TOPECHUS),
MOJy4YCHUE U MPUMEHEHHUE.

Apenbl. benson: coctas, cTpoeHue, GU3NIECKUE U XMMUYECKUE CBOMCTBA (peakIuu
TaJOreHUPOBAHUS U HUTPOBAHWUSI), TOJYyYE€HHUE U NpuMeHeHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2ani02eHuposarus u
HUMPOBAHUsl), NoayueHue u npumereHue. TOKCUIHOCTh apeHOB. |'eHeTHdeckasi CBSI3b
MEXy YIJIEBOAOPOAaMU, MPUHAJICKAITUMH K Pa3IMYHbIM KJIaccam.

' Kypcuéom B TekcTe BBIIEICHBI DIEMEHTHl CONEPXKAHHA YUeOHOrO MaTepuana, KOTOphIE H3ydaroTcs
B O3HAKOMHTEIHHOM IUIAHE W HE BKIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbraToB ocBoeHus DOII COO
Ha 6a30BOM ypOBHE.
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[IpupoaHbie UCTOYHUKHU YTIIeBOAOPOA0B. [Iprpoanblil ra3 U monyTHele He(TAHbIC
ra3el. Hegtb 1 e€ npoucxoxaenune. CnocoObl nepepadoTKu HE(TH: MEPEroHKa, KPEKUHT
(TepMHUYECKM, KaTaauTHUYecKui), nupoiu3. I[IpoaykTel mnepepaboTku HepTH, HX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITy. KaMeHHBIM yroip M NOpPOAYKTHI €ro
nepepadoTKu.

JKCIEePUMEHTAJbHbIC METOIbI H3YYEHHS BELIECTB M MX NpeBpaleHuit

O3HakoMIIeHHE ¢ 00pa3liaMu TIaCTMACC, Kay4yKOB U pe3uHbl, kKojuiekuuu «HepTb»
U «YToJab», MOJEIUPOBAHHE MOJIEKYJ YIVIEBOJOPOAOB M TaJOT€H ONIPOU3BOAHBIX,
IIPOBEJICHUE MPAKTHYECKOil pad0ThI: MOJIYyYEHNUE STUIIEHA U U3yYEHUE €r0 CBOMCTB.

PacuérHble 3agaun

Brraucnenust mo ypaBHEHUI0O XUMHUYECKON peakIuu (Macchl, 00bEMa, KOJIUYECTBA
HMCXOJIHOTO BEIIECTBA WJIM TPOJYKTa PEAKIUM II0 H3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM MPOJYKTOB PEAKIUH).

Kucisiopoacoaep:kaimme oprannieckKue coeJuHeHus

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (peakIMu C aKTUBHBIMU METaJlJIaMH, TaJlOr€HOBOJOPOJIAMU,
ropeHue), npuMeHeHue. BomopoaHbie CBI3UM MEXIy MOJEKYyJlIaMu COUPTOB. JlelicTBue
METaHOJIa ¥ ITAHOJIa HA OPraHU3M YEJIOBEKaA.

MHOroatoMHbI€ COUPTHL. DTHICHTIUKOIL U TJIMIIEPUH: CTpOeHUE, GU3UUYECKUE U
XUMHUUYECKHE CBOMCTBa (B3aMMOJICUCTBUE CO IIEJIIOYHBIMU MeETajllaMH, KaueCTBEHHas
peakiiisi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3Mm 4YenoBeka. [IpumeHeHue
[NIALIEPUHA U Y TUJICHTIIMKOJIA.

deHoM: CTPOCHHE MOJICKYIIBI, (DU3MYECKUE U XUMHYECKUE CBOMCTBA. TOKCUYHOCTH
dbenona. Ilpumenenue denoura.

Anbaerunbl U kemowsi. DopManbIETHI, alleTaIbACTUl; CTPOCHUE, HU3HUECKUE U
XUMHUYECKHUE CBOWMCTBA (PEaKIMU OKHUCIIEHHS W BOCCTAHOBIIEHUS, Kauye€CTBEHHbIE
peaxkuun), MoJiydeHHe U NpUMEHEHHE.

Ayemon. cmpoeHue, gusuyeckue u Xumuieckue ceouUcmea (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOJIYYeHUe U NPUMEHeHUe.

OnHOOCHOBHBIE MpeJEeTbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas U YKCYCHas
KHUCIIOTBI: CTPOCHUE, (PU3UYECKUE U XUMHYECKUE CBOMCTBA (CBOMCTBA, OOIIHME /TS Kilacca
KHUCJIOT, peakius dTepudukanuu), moiaydyeHue u mnpuMeHenue. CreapuHOBas U
OJIEMHOBAs KUCJIOTHI KaK MPEJICTAaBUTENN BBHICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIA
BBICIIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JCHCTBUE.

Crnoxxnbie d(pUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPOIHM3 CIIOXKHBIX
a¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupoB. buonorudeckas posb >KHPOB.

VYrieBojsl: cocTaB, KiaccuPuUKalus yrieBoaoB (MOHO-, M- U TOJHCAXapUibl).
['mroko03a — mpocTel il MOHOCaxapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3HUUECKUE
U XUMHUYECKHEe CBOMCTBa (B3aumopeiictBue ¢ rugapokcuaoM meau(ll), oxucnenue
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l), BoccraHoBieHue, OPOKEHUE TIIHOKO3bI),

10
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HaXOXJICHUE B MPHUPOJE, MPUMEHEHHE, Ononorudeckas poib. dorocuaTe3. OpykTos3a
KaK M30Mep TITIOKO3bI.

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

Kpaxman u memmono3a kak TpUpoAHbIe TonuMepbl. CTpoeHue Kpaxmana |
1EeJUTI0N103b1. DU3NYecKre U XUMUUECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KaueCTBEHHAs
peaKIus C UOJAOM).

IKCNepUMEHTAJbHbIE METO/IbI H3YYeHHsI BEIIECTB H UX NMpeBpalleHni

[IpoBenenne, HaOMIONCHUE W OMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPECHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUHA OJTHOATOMHBIX CIIUPTOB (OKHCIICHHE STaHOJIa OKCHIOM
menu(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJEHCTBHE TIUILEPUHA C TUIPOKCUIIOM
menu(Il)), anpaerngoB (OKUCICHHME aMMHAYHBIM pacTBOpoM okcuzaa cepedpa(l) u
ruapokcugom  menu(ll), B3aumopmeilcTBue Kpaxmaiga C  HOJOM), IPOBEIICHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnble 3agaun

Boruncnenuss o ypaBHEHUIO XMMHYECKON peakiuu (Macchl, 00béMa, KOIUYECTBa
UCXOJIHOTO BEUIeCTBa WJIM MPOAYKTa peakUuu [0 M3BECTHBIM Macce, O0BEMY,
KOJINYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WM IMPOJYKTOB PEAKIIIH).

A30Tcoaep:Kalue OpraHndecKue coeJnHeHus!

Amunvl. Memunamun u anuiun: cocmas, cmpoeHue, usuyeckue u XumMuieckue
ceolicmea (2opetue, 83aumooeicmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aM(OTepHble OpraHWYecKue coenuHeHus. Duzndeckue u
XUMUYECKHAE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMepe TIHIMHA). bruomornueckoe 3HaUeHHE
aMUHOKHCIOT. [lenTuae.

benku kak TpupodHBIE BBICOKOMOJEKYJSApHBIE coenanHeHus. llepBuuHasi,
BTOpUYHAsI U TPETUYHAS CTPYKTypa OenKkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THAPOIIU3,
JIeHaTypalusl, KaueCTBEHHbIE PEaKIIMU Ha OEJKH.

JKCIEePUMEHTAJbHbIC METOAbI U3YYEHHS BELECTB M UX NpeBpalleHHuil
HaGmonenne u onmcanue OEMOHCTPALIMOHHBIX OMNBITOB: JEHATypauus OElKOB
IIPU HarpeBaHUH, IIBETHBHIC PEAKIIUU OETIKOB.

BbicokoMoJIeKyIsIpHbIE COeTHHEHHS

OCHOBHBIC TIOHATHS XHMHHU BBICOKOMOJEKYISPHBIX COSIUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJMMEPHU3aIIUN, CPETHSS MOJICKYJIIpHAs Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCITWHEHHN — TOJMMEpHU3alus U
TTOJIMKOHACHCAITHS.

Ilnacmmaccol  (noausmunien, NOAUNPONUILEH, NOJUSUHUTIXTIOPUO, HOIUCIUPOIL).
Hamypanvnoiti u  cunmemuyeckue kayuyku (6ymaoueHosulii, XJ10PONPeHO8blll U
usonperosvlil). Bonokua: mamypanvhvie (X10NOK, uiepcmv, WENK), UCKYCCMBEHHblE
(ayemamHoe 80JIOKHO, BUCKO3A), CUHMemuyecKue (Kanpou u 1aecam).

11
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JKCNePUMEHTAIbHbIE METOAbI M3Yy4YeHHS BelIeCTB U X NpeBpaleHn il
O3HakomIleHHE ¢ 00pa3aMu IPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.

Me:xknpeamMeTHble CBSI3U

Peanmzanusa MeXnpeaMETHBIX CBSA3€HM IPU W3YYEHHH OPraHUYECKOW XHMUU
B 10 Kylacce OCyIIECTBIISIETCS Y€pe3 UCIOJIb30BAHNUE KaK OOLINX €CTECTBEHHO-HAyYHBIX
NOHATUN, TaK M MOHATHM, SBISIOUIMXCS CUCTEMHBIMU JJIsl OTAEIbHBIX INPEAMETOB
€CTeCTBEHHO-HAYYHOTO ITHKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC IOHATHS: IBIICHUE, HAYIHBIN (DaKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHaJM3, CUHTE3, KJIACCH(HUKAIUs, TePUOINIHOCTh, HAOIIOACHUE, NU3MEPECHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: Matepus, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUECKHI
YPOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHOe COCTOSIHME BEIIECTBA, (pU3nueckue
BEJIMYMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeEIIECTB B OpraHHU3ME,
¢dorocuHTe3, GMOJOrHUECKH aKTUBHBIE BEUIECTBA (OCIIKH, YTIEBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE MCKONAEeMble, TOIUIMBO,
pecypeBl.

TexHonorusi: MuUIIEBbIE MPOIYKTHl, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOIIHNE
CpeACTBa, JIEKApCTBEHHBIE U KOCMETUYECKHE MPeTapaThl, MaTepHalIbl N3 HCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0OCHOBbI XUMHUU

XUMHUYECKUHN 3JeMeHT. AToM. SAapo aroma, M30TOMNBL. DJIEKTPOHHAs O00OJOYKA.
DHepreTUYecKre YPOBHHU, IOAYPOBHU. ATOMHBIC opOWTamM, s-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacTpeeICHHS YIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB TMEPBBIX
YEeTBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTypallrs aTOMOB.

[lepuonnueckuii 3akoH u Ilepmoanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.M. Menneneea. CBsi3b NEPUOAUUYECKOrO 3akoHa M llepuoauyueckol CHUCTEMBI
xuMuueckux 3yeMmeHToB .M. MenaeneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMUYECKUX BJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX W CJIOKHBIX BEMIECTB MO IpyINaM U NEPUOJaM. 3JHAUYECHHUE MEPUOAUYECKOTO
3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BeniecTBa. XUMHUYECKask CBA3b. BUIbl XUMHUYECKOI CBSI3U (KOBaJICHTHAs
HETOJISIpHAsT W TOJIApHAs, WOHHAsA, MeTauinueckas). MexaHu3Mmbl 0O0pa3oBaHUs
KOBaJICHTHOM XMMHUYECKOU CBs3U (OOMEHHBIN M JTOHOPHO-aKIIENTOPHBIN). BomopoaHas
CBsA3b. BaneHTHOCTh. DneKkTpooTpuiaTenbHOCTh. CTeneHb okuciaeHus. IoHbl: KAaTHOHBI
Y QHHUOHBI.

12
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BemectBa MOJEKYJISIPHOTO M HEMOJIEKYISIPHOIO CTPOEHHS. 3aKOH IMOCTOSHCTBA
COCTaBa BEWIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIIA KPUCTAIUIMYECKON PEIIETKH.

ITonsiTHE O MUCIIEPCHBIX cUcTeMax. MICTHHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBast
JI0JIs BEIIECTBA B PacTBOPE.

Knaccuduxamnus HeopraHmdeckux coequHeHuid. HomeHkaTypa HeOpraHMuecKux
BEIIECTB. ['eHeTMyeckas CBSA3b HEOPrAaHMYECKHX  BEHIECTB, NPUHAJICKAIINX
K pa3JINYHbIM KJIaccam.

Xumuueckas peakius. Knaccupukanuss XMMUUECKMX Peakuidi B HEOPraHMYEeCKOM
U OPraHWYECKOM XMMHUHU. 3aKOH COXPAHEHWs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS WU
NPEBPALLEHNS SHEPTUH NPU XUMUYECKUX PEAKIIMSIX.

CKopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3nuyHbIX (akTopoB. OOpaTumbie
peakuuu. XuMHA4YeCKOe paBHOBecHe. DAKTOPBI, BIMSIOIINAE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onextponutudeckas aucconuanus. CuibHble W ciadble eKkTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BEILLECTB: KUCIasl, HEUTpalibHAas, 1eno0uHast. [lonamue 0 6000pooHOM
nokaszamene (pH) pacmeopa. Peakiium uoHHOTO OOMeHA. [ uoponus HeopeaHuueckux u
Op2aHUYeCKUX 8eujecms.

OKHCIIMTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [lowsamue 06  271ekmpoause
pacniaeos u pacmeopos coeu. llpumenenue snexmpoausa.

JKCNepUMEHTAIbHbIE METOAbI M3Y4Y€HHUS BelIeCTB M UX MpeBpallleHuil

Hemonctpanusa tabmun «llepuonuueckas cucreMa XHMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa», u3ydyeHuWe MOJeENeH KPUCTAIUIMUECKUX PEMIETOK, HAOJI0eHUE
U OINHCAHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pasjioKeHUE MEPOKCHUIA
BOJOpOAA B NPHUCYTCTBUM KaTalu3aropa, OIPEIAECIECHUE CpPEelbl pPacTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAILHOIO HWHAMKATOPa, PEaKIIMd HMOHHOrO OOMEHa), MPOBEICHHE
MpaKTUYECKOl paboThl «BiusHUE pa3NMyHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKkuum».

PacuérHble 3agaun
Pac4éTrel Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMHUUYECKUE
pacu€Thl, pacy€Thl C UCHOJIH30BAHUEM TTOHSITHUSA «MAaccOBas J10JIs1 BEUIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Tlonoxkenue HeMerannoB B Ilepuonnueckoil cucremMe XUMHYECKUX
sanemenToB /.M. MenpeneeBa u 0COOEHHOCTH CTpOeHUsI aTOMOB. DU3NUECKHE CBOMCTRA
HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha IMpuMepe Kuciopojaa, cepsl, dochopa u
yIJIepoa).

XWMHUYECKHE CBOWCTBA BaKHEWIIMX HEMETAUIoB (TaJoreHOB, CEphl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCHUJIOB, KHCIOPOICOISPHKAITUX
KHUCJIOT, BOJOPOHBIX COSAUHEHUI).

[IpumeHeHne BAXKHENIINX HEMETAJUIOB U UX COCIMHEHUM.
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Meramnsl. llonmoxenne MeramuioB B llepuonudeckon CcUCTEME XMMHUYECKHX
sanemenToB JI.. MenneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOme  ¢u3myeckue  cBoiictBa  MeTawioB.  CIulaBel  METaJlIOB.
DIIEKTPOXUMUUECKUI Pl HAMPSIKEHU METAJIJIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEUINIMX METAJUIOB (HATPUM, KAJIUM, KaablIMi, MarHUM,
ATFOMHUHUH, IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUM.

OO6uue crnocoObl ToNydeHus: MeTaioB. Memannypeus. Kopposus memainnos.
Cnocobul 3auumsel om xopposuu. lIpuMeHeHne METAJIJIOB B OBITY M TEXHHKE.

3KCHepHMeHTaJII)HbIe METOAbI U3YYCHHUA BEIIECCTB H UX npeBpameHnﬁ

I/I3yquI/Ie KOJJICKIITMH «Mertanael u CIIIIaBbI», 06pa3u013 HCMCTAJIZIOB, PCIICHHC
9KCIICPUMCHTAJIBHBIX  3a/ia4, Ha6J'IIOI[eHI/Ie N OIIHCAHUC ACMOHCTPALIMOHHBIX U
J'Ia60paTOpHBIX OIIBITOB (BSaHMOHGﬁCTBﬂe TUAPOKCHAA AJIFOMUHUS C PaCTBOPpAaMU KUCJIIOT
)41 IIICJIO‘I@I\/'I, Ka4CCTBCHHLIC PCAKIIMN HAa KaTHOHBI MCT&J’IJ’IOB).

Pacuérnble 3agaun

Pacuétel maccel BemecTBa WM 00BEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCE WM O0BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO W3 BEIICCTB
HMMEET MIPUMECH.

XHUMHA U )KHU3HD

Ponp xumum B oOecmiedeHHUH HKOJOTHYECKOM, SHEPreTHYCSCKONH U ITHIIEBOMN
0€30MacHOCTH, pa3BUTUM MeIULIMHEL. [IoHSITHE 0 HayYHBIX METOAaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 06 OOUIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TOTYYEHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MUpE BENIECTB U MAaTEPHUATIOB: BAKHEUIIINE CTPOUTEIBHBIE MATEPHUAIIHI,
KOHCTPYKIIHOHHBIE ~ MaTepualibl,  KpPacKu, CTEKJIO, KepaMuKa,  MaTepualibl
JUTSI DJIEKTPOHHKHY, HAHOMATEPUaJIbl, OPraHUIECKUE U MUHEPAIbHBIC YIOOPECHHUS.

XuMHST W 300pOBbE YEJOBEKAa: IpaBWJIa HWCIOJB30BAHUS JIEKAPCTBEHHBIX
mpenaparoB, IpaBujia 0€30MacHOTO HCMOJB30BAaHUS IIperapaToB OBITOBOM XHMHUU
B IIOBCEJIHEBHOM JKU3HU.

MexnpeaMeTHble CBSI3H

Peanuzarus MeXINpeaMeTHBIX CBS3ed MpU U3YYEHHUU OOIIeHd M HeOopraHW4YeCKOM
xuMuu B 11 Kjacce OCyIIEeCTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TMOHATUM, TaKk U TOHSTHH, SBIAIONIUXCS CHUCTEMHBIMU [JIsi OTACJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01uue ecTeCTBEeHHO-HAYUYHbBIC MOHITHUS: HAY4YHbIA (haKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHaJM3, CHHTE3, KiacCU(pUKAIUs, IEePUOAUIHOCTh, HAOIIOACHHUE, DSKCIICPUMEHT,
MOJIETTMPOBaHUE, U3MEPEHUE, SBJICHUE.

du3MKa: MaTepusi, SHEPTrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaIMOAaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKUM 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,
BUTaMHHbBI, 0OOMEH BEIIIECTB B OPTraHU3ME.

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

TexHonorusi: XuUMHYECKasi MPOMBIIUICHHOCTh, METAJUIYPrus, MPOU3BOACTBO
CTPOUTEIBHBIX  MATEPHUAJTIOB, CEJIIbCKOXO3SIMCTBEHHOE  IMPOU3BOJCTBO,  IHIIECBad
MIPOMBIIIJIEHHOCTb, dbapMmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJCTBO
KOCMETUYECKHX  IPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX  MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00 yUarOIITUMHUCS
mporpaMM CpeHEr0 O00mIero o0pa3oBaHUsl (JUYHOCTHBIM, METAlpPeAMETHBIM U
npenMeTHbiM). HaydHo-meTonuueckod OCHOBOM i pa3paOOTKU  IUIAHUPYEMBIX
pe3yJabTaTOB OCBOEHUS MPOrPAMM CPEIHEro o0LIero oopa3oBaHusl SIBISETCS CUCTEMHO-
NeSTEbHOCTHBIN MOIXO/.

B cooTBeTcTBUHM € CHCTEMHO-AESATEIBHOCTHBIM TMOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO OOIEero
00pa30BaHus BbIIETICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHWE OOYyYAIONUMHUCS POCCUMCKOW TPaXKIAHCKOW HWIAECHTUYHOCTH  —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPEETIEHUIO;

HAJIMYKUE MOTUBALIUU K O0YUEHHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATbCSI B  CBOEH
JEATENbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, IPUCYIIMMU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa3oBaHus;

HaJIMYKE€ TPABOCO3HAHUS HKOJIOIMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTH LI€JIN
U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeIMeTa «XUMHUSD TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIILHOW JESITEIbHOCTA B COOTBETCTBUU C TYMAaHUCTHYECKHUMHU,
COLUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UA€aIaMU POCCUIICKOTO
IpaXxJAaHCKOro 00I1IeCTBa, MPUHATHIMHU B OOLIECTBE HOPMAMU U MpaBUJIAMU TOBEJCHUS,
CIOCOOCTBYIOIIIMMH MPOIIECCAM  CAMOIO3HAHUS, CaMOpPA3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHUS JTMYHOCTH 0OYJarOIIUXCSI.

JIn4HOCTHBIE ~ pe3ynbTaTbl  OCBOEHHMS  IpeaMera  «XUMHUS»  OTPaKAIOT
cOpPMUPOBAHHOCTh ~ OMNbITA [MO3HABATEILHOM W  MPAKTUYECKOM  JEeATEIbHOCTU
00 y4aroIIMXCS M0 peajnu3allii MPUHATHIX B 00111€CTBE IEHHOCTEN, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHUA '

OCO3HAHMS OO0YYalOIIUMHUCA CBOMX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH,
YBOXEHHUSI K 3aKOHY U IIPABONOPAJIKY;

MPEACTABJIEHUS O COUMAIBHBIX HOpMaxX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUMN
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MEATENbHOCTH MpPH CO3JaHUU Y4EOHBIX
MIPOCKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJILHBIX 3aJ/1ay, BBIOJHEHUH XUMHYECKUX
DKCIEPUMEHTOB;
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CIOCOOHOCTY MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS], JJOTUKY U apryMEHTBI
JPYTUX MPHU aHAJIM3€ Pa3JInYHbIX BUJIOB y4€OHOU NIEATEIbHOCTH;

2) MAaTPHOTHYECKOr0 BOCIIMTAHHUS

[IEHHOCTHOI'O  OTHOIICHWSI K HCTOPUYECKOMY W  HAYYHOMY  HACIICJIUIO
OTE€UECTBEHHON XUMUU;

yBaXEHUSI K TIpollecCy TBOpUYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MPUMEHCHUS XUMHHM, OCO3HAHUS TOrO, YTO JAOCTHKEHHS HAYKHU €CThb PE3yJbTaT
JUTUTEIBHBIX HAOMIOASHUM, KPOIOTIMBBIX dKCIEPUMEHTAIBHBIX ITOMCKOB, ITOCTOSHHOTO
TpyZAa Y4EHBIX U IPAKTHKOB;

VMHTEpPECAa W IO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHHM W IOCICAYIOIIEM aHAIU3€e
uH(OPMAITIH O TIEPEIOBLIX TOCTIKEHHUSIX COBPEMEHHOW OTEYECTBEHHON XUMUH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOT0 MOBECHNUS;

CIIOCOOHOCTH OIIEHUBAaTh CHUTYyallMH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPUIIEH C MO3UIUNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dpopMUpOBaHHUSA KYJIbTYPbI 310POBbSI:

MOHUMAHMS [IEHHOCTEH 3/10pOBOr0 U 0e30MacHOro o0pasa *u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TICUXHUYECKOMY
310pOBBIO;

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

MOHWMAaHUS [IEHHOCTH TMPaBUJI WHIUBUYaTLHOTO U KOJJIEKTUBHOTO 0€30I11acHOTO
MOBEJICHUS B CUTYAITUSAX, YTPOXKAIOUIUX 3IOPOBBIO U )KM3HHU JIIOJICH;

OCO3HAHUS TIOCJICJICTBUM W HENPHUATHS BPEAHBIX IMPUBBIYEK (YmOTpeOIeHUs
QJIKOTOJI51, HAPKOTHUKOB, KYPEHUS);

5) Tpya0BOro BOCIUTAHMS

KOMMYHUKATUBHOW KOMITIETEHTHOCTH B YI€OHO-MCCIIEI0BATEILCKON e TENHHOCTH,
OOIIECTBEHHO IMOJIC3HON, TBOPUECKON U IPYrUX BUIAX JNEATEILHOCTH,

YCTaHOBKHM HAa aKTHBHOE y4acTHE B PEIICHUH MPAKTHUYECKUX 3a/a4 COIHATHHOU
HaIpaBJIECHHOCTH (B paMKax CBOETo KJlacca, IIKOJIb);

UHTEpECa K MPAKTUYECKOMY M3YyYEHHIO Tpodeccuil  pas3MyHOro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUH,

YBOXCHHS K TPYIY, JIOIIM TPy/a U pe3yJbTaTaM TPYIAOBOU NEITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUH OOpa30BaHMSI,
Oynyimiet mpodeccun W peanu3alid COOCTBEHHBIX >KU3HEHHBIX IUUIAHOB C Y4YETOM
JUYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEH K XHWMHUHU, HWHTEPECOB W MOTpPeOHOCTEH
oO111ecTBa;
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6) 3K0JI0rM4€ecKOro BOCHUTAHNSA:

AKOJIOTMYECKH 1e1ecO00pa3HOro OTHOIIEHUS K NpPHUPOAE, KAK HCTOYHUKY
CYLIECTBOBAHHUs )KU3HU Ha 3eMJIE;

NOHMMaHHUS TJ00AJIbHOIO XapakTepa SKOJIOTMYECKHX MpoOieM, BIMSIHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE PUPOTHON U COLMATILHON CPELBL;

OCO3HaHUSl HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTMKEHUM XUMUU AJIS PELICHUS
BOIIPOCOB PALIMOHAIBHOT'O IIPUPOAOIOIb30BAHHS;

AKTUBHOI'O HENPUATUS ACUCTBUHN, MPUHOCIIIUX BPEH OKPYXKAKOUIEH NPUPOJHOU
cpeae, yYMEHHUS MPOrHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTUYECKUE MOCIEeICTBUS
MPEANPUHUMAEMBIX JTEUCTBUU U NIPEIOTBPALIATh UX;

HaJM4us PA3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, JKOJOTMYECKOM KYJIBTYpHI,
OIbITA JACSATEIBHOCTH HKOJIOIMYECKOW HAIpaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B MO3HABATEJIbHOM, KOMMYHUKATUBHON U COLIMATILHON MPAKTHKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO MPOTUBOCTOSTH HICOJIOTUN XeMOpoOuu;

7) HEeHHOCTH HAYYHOI 0 TIO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKHU;

NOHUMAaHUs Crenu(UKU XUMHUHM KaK HAayKH, OCO3HaHUS €€ poiu B (hOpMHUPOBAHUU
PAlMOHAIIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU ILEJIOCTHOIO MPEACTABICHUS
00 OKpYKarIIeM MHUpE Kak O €IMHCTBE MPUPOABI U YEIOBEKa, B TTO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPoOIIeM COXpaHEHU I IPUPOITHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JIJI COBPEMEHHOM [TUBUIIN3AIUH: B €€
TYMaHUCTUYECKON HAIpaBICHHOCTH W BAXXHOM PO B CO3MaHMH HOBOW 0a3bl
MaTepUaIbHON KYJIbTYPhI, PEIICHWU TJI00AbHBIX MPOOJEM YCTOWYHUBOIO Ppa3BUTHUS
YeJI0BEUYECTBA — CHIPhEBOM, YHEPICTHUCCKOM, ITUIIIEBON M YKOJIOTMISCKON OC30I1aCHOCTH,
B Pa3BUTUHM MEAHIIMHBI, 00ECIIEUEHWU YCIOBUU YCHENIHOTO TPyAa W DKOJIOTUYECKH
KOM(OPTHOM KU3HU KAXKIOT0 4jieHa O0IIECTBa;

€CTECTBCHHO-HAYYHON T'PAMOTHOCTH: MOHHMAaHHS CYIIHOCTH METOAOB IMO3HAHMS,
UCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJb30BATH IOJIy4acMble
3HAHUS JJIS aHaliu3a U OOBACHEHUS SIBICHUN OKPYXKAIOUIET0 MUpa U MPOUCXOJSIIUX
B HEM HM3MEHEHUH, YMEHHMs JeNlaTh 00OCHOBaHHBIC 3aKJIOYEHHS HA OCHOBE HAYYHBIX
(GakTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TIOYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENILHO UCIOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peaibHbIX KU3HEHHBIX CUTYAIUSX;

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;

UHTEpPECa K OCOOEHHOCTSM TpyAa B pas3nudHbIX cdepax mpodheccruoHaIbHOMI
JIEATENBHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATbBI

MeramnpenMeTHbIC Pe3yJIbTaThl OCBOSHUS YICOHOTO IIpeIMeTa « XUMHS» Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIIOYAOT:

3HAYUMBbIC TUTSE dbopMupoBaHus MHUPOBO33PEHHUS 00yJaromuxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEeHAYYHbIC TOHSATHUS, OTPAKAIOIINE
[[EJIOCTHOCTh HAYYHOU KapTHUHBI MUpPA U CTIEIIM(PUKY METOJIOB MIO3HAHMS, UCTIONh3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHs, SBIECHWE, MPOIECC, CUCTEMA,
HAy4YHBIA (PaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBAHNUE,
HaOJII0/ICHNE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA (MO3HABATEIbHBIE, KOMMYHHKATUBHEIE,
PETyISATUBHBIE), obecriednBaroiie GopMUpoBaHUEe (YHKIIMOHAIBLHOW TPaMOTHOCTH W
COIMATBHON KOMIIETEHIINN 00yYarOINXCS;

CIOCOOHOCTh O0YYaIOIIMXCS HCIOJIB30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYCCKNE 3HAHMS 1 YHUBEPCATIbHbIC YICOHbBIC NEHCTBUS B TIO3HABATEIHPHON U
COLIMAIbHOW IPAKTHUKE.

MeTtanpeaMeTHBIE pe3yIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCATBHBIMHU YUeOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBble JJoruueckue 1eMCTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENEIIATH LEIU AESITEIbHOCTH, 3a/1aBasl MapaMeTPhl U KPUTEPUU UX TOCTUKECHUSI,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMHU LIESIMU;

WCIIOJIb30BATh MPU OCBOCHUH 3HAHUW TPUEMBI JIOTUUECKOTO MBIILJICHUS — BBIJEISATh
XapaKkTEpHbIC TMPU3HAKU TOHSATUM W YCTAHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME TTOHATHS IS OOBSICHEHUS OT/ICTBHBIX (DAKTOB W SIBJICHHIA;

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

YCTaHABJIMBATh MIPUYUHHO-CJICICTBEHHBIE CBSI3H MEXIy  H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHbBIC, ACAYKTUBHBIC, IO aHAJIOTHUN),
BBIABJISATh 3aKOHOMEPHOCTH H TMPOTUBOPEUMSI B PACCMATPUBAEMBIX SABJICHUSX,
(GhOopMyIIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATh B IMPOLECCE IMO3HAHUS, HCIOJb3YEMbIE B XUMHU CHMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, TTPEOO0Pa30BBIBATh MOJICIbHBIC TIPEACTABICHHUS — XUMUYCCKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOM peakiuu —
IIPU pEIIEHUN y4eOHBIX TTO3HABATEIbHBIX U MPAKTUYECKUX 33]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TIPE/ICTABJICHUS JUISl BBISBICHUS XAPAKTEPHBIX IPU3HAKOB HM3Y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.
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Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJICTh OCHOBAMH METOJ0B HAYYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHM;

dbopMynHpoBaTh eI U 337a4d HCCIIECOBAHUS, WCIIOJIb30BAaTh IMOCTABJICHHbBIE U
CaMOCTOSITEILHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DPOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABWILHOCTH BBICKAa3bIBAEMBIX
CYXJICHUU;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TNIAHUPOBAHUS U TTPOBEACHUS YUCHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHMsS HaOI0aTh 3a XOJIOM Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €r0 pe3yiabTar, (PopMyaupoBaTh OOOOIICHUS WU
BBIBOJIBl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTaBJIATh
00OCHOBAHHBINA OTYET O MPOACIIAHHON PaboTe;

MPUOOPETATH OMBIT YYCHUYECKON MCCIEA0BATEIbCKON U MPOSKTHOM JESITEIILHOCTH,
MIPOSIBIISATH CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSATEIILHOMY MOMCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METOJ0B MTO3HAHUSI.

Pabora ¢ undgopmanmeii:

OPHEHTHUPOBATHCS B PA3UYHBIX HCTOUYHUKAX HH(POpPMAIMH (HAYYHO-TIOMYJIApHas
JUTEpaTypa XUMMUYECKOTO COJIEpKaHMsl, CIPaBOYHBIE 1MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUAOB U (DOPM IpeacTaBiIEHUsI, KPUTUUECKU
OLICHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTb;

(opMyIUpPOBaTh 3aMPOCHl U MPUMEHITH PA3TUUHBIE METO/IbI MPU MOUCKE U 0TOOPE
nHpopManyu, He0OOXOAMMOM IS BRIMOJHEHUS YISOHBIX 3a7a4 ONPEASIEHHOTO THIIA;

npuoOpeTaTb  OMNBIT  MCIOJNB30BaHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaNIbHYIO0 (hOpMY MpeCcTaBleHUs WH(OpMaIuu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIMLIBI, PUCYHKHU U APYTHUE);

UCIIOJIb30BaTh HAY4YHBIN S3BIK B KayeCTBE CPEACTBA MpH paboTe ¢ XMMHUYECKOU
uH(popMaIMeil: TPUMEHATh MEXIpeAMETHbIE ((PU3NUECKUEe U MAaTEMATUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIONb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBa
HarJIsIJHOCTH.

KoMMmyHHKaTHMBHbBIE YHUBEpPCAJIbHbIE Y4eOHBIE 1eiiCTBUSA:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJTaeMOHW TEMBI B XOJ€ JHajiora
W/WIA  JTUCKYCCHH, BBICKA3bIBaTh HWICH, (QOPMYIHPOBATH CBOU  IPEIIOKECHUS
OTHOCHTEJIHPHO BBITIOJHCHHS MPEITIOKESHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMCH pe3yJbTaTOB IMO3HABATEILHOW JIEATEIBHOCTH,
MOJYYSHHBIX CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJHEHUU
XAMHYECKOTO JKCIIEPUMEHTA, IPAKTHISCKOW pabOThl TIO0 HCCISIOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, peaM3alliid Y4eOHOro MPOeKTa W (POPMYJIMPOBATH BBIBOJIBI
10 pe3yJibTaTaM IMPOBEIEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHMS ITO3WIUH B XOJE
oOCYXJIeHUS U 0OMEHa MHEHUSIMU.

20



denepanbHas padouas nporpamma | Xumust. 10—11 kimaccel (0a30BbIi YPOBEHB)

PerynsiTuBHbIe YHMBEpPCAJbHBbIE YUeOHbIE 1eHCTBUSA

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIATH CBOK)  ITO3HABATEJIbHYIO
NEATENIbHOCTh, Ompeneysist €€ Leau M 33Ja4d, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IpeIaraéMblii AITOPUTM JEHCTBUI IIPU BBIIOJHEHUN
yueOHBIX U HCCIIEIOBATENLCKUX 3a/1ad, BbIOUpaTh Hanbosee 3¢ (HEeKTUBHBIN CIOCO0 HUX
pEILICHUs C YUETOM MOIYYEHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBJIATH CAMOKOHTPOJb CBOEH AEATEIBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KVIACC

[IpeameTrHble pe3ynabTaThl OCBOEHUS Kypca « OpraHuyeckas XUuMush OTPaKaroT:

c(hOpMHUPOBAHHOCTH TIPENICTABIICHUN O XUMHYECKOU COCTABIISIFOIIEH €CTECTBEHHO-
HAY4YHOU KapTHHBI MUPA, POJIU XUMHUH B IO3HAHUU SIBIICHUN TPUPOJIbI, B HOPMHUPOBAHUU
MBIIUIEHUS. U KYJbTYPbl JUYHOCTH, €€ (HYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOU
JUISL pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3710pPOBbIO U IIPUPOJHOU CpeELE;

BJIQJICHUE CUCTEMON XUMUYECKNX 3HAHUW, KOTOPask BKJIIOYAET: OCHOBOIIOJIArAIOIINE
NOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, dSJEKTPOHHAas OO0O0JIoYKa aToma, MOJEKYJa,
BaJICHTHOCTb, AJICKTPOOTPHUIIATEIILHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpalll€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YrIepOaHbIN
CKeJeT, (QyHKIMOHANbHAS TPYyIIa, paguKall, U30MepHUsi, U30MEPbI, TOMOJIOTHYECKUN PSII,
TOMOJIOTH, YIJIEBOJOPOJABI, KHUCIOPOA M a30TCOAEpXKAallMe COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COECAMHEHMS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHs1 opraHudeckux BemecTB A.M. byTiiepoBa, 3aK0H COXpaHEHHUS MacCChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHMUSI,
JeKalIMe B OCHOBE NMOHMMAHUS NMPUYMHHOCTH M CUCTEMHOCTHM XMMHUYECKUX SIBJICHUU,
(bakToNOrMYecKkue CBEIECHHUS O CBOMCTBaX, COCTaBe, MOJYYE€HUHM U O€30MaCHOM
UCIIOJb30BAHUU BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUU BBIABISTh XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABIMBATh MX B3aUMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOIIME  MOHATHUS
IIPY OIIUCAHUHU COCTABA, CTPOSHHUS U MPEBPALLIEHUN OPraHUYECKUX COCTMHEHUM;

chOpPMUPOBAHHOCTh ~ YMEHUW  HCIOJB30BaTh  XUMHUYECKYIO  CHMBOJHUKY
JUTSI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHON) popmyn
OPraHUYECKUX BEIIECTB M YPABHCHUM XMMHUYECKUX PEAKIMW, MU3rOTABIMBATH MOJEIIN
MOJIEKYJT ~OPraHMYECKHMX BEIIECTB JUIA WUIIOCTPAlUM WX XHUMHYECKOrO0 U
MIPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh ~ YMEHUM  yCTAHABJIMBAThL  MPUHAJIC)KHOCTh  M3YYEHHBIX
OpPraHMYeCKUX BEIIECTB MO MX COCTaBY M CTPOCHHUIO K ONpPENeIEHHOMY Kiaccy/Tpyrie
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COEAMHEHUI  (YyrJIeBOAOPOABI,  KHUCIOPOX M  a30TCOJEp’KAallU€  COEAUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS), [aBaTb MM Ha3BaHUS MO CHCTEMaTUYECKOU
HomeHknarype (IUPAC), a Takxke NpUBOAWTH TPUBHAIBHBIE Ha3BaHUS OTJIEJIBHBIX
OpPraHN4eCKUX BEIIECTB (3TUJIEH, IPONUJIIEH, alleTUIIEH, STUICHIJIMKOIIb, TJIMLIEPUH, (peHo,
dopManbaerua, aretalbleru], MypaBbUHas KHUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas
KHUCJIOTa, CTEApUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, KpaxmaJl, LeJUTH0I103a, TIHIINH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUIbl XUMUUECKON CBS3H B OPraHUYECKUX
COEIMHEHUAX (OJMHAPHBIC U KPATHBIC);

cOpPMUPOBAHHOCTh ~ YMEHHUS NPUMEHSATH  TOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemniectB A.M. bytiepoBa 151 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHMS]; 3aKOH COXPAHEHUSI MACChI BEUIECTB;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMUYECKHE CBOMCTBA THIMYHBIX MPEACTABUTENECH PA3IUUHBIX KJIACCOB OPraHUYECKHX
BEIIECTB (METaH, ATaH, TUJICH, MPOMUIIEH, alleTuieH, OyTanuen-1,3, MeTunOyraaueH-
1,3, OeH30:1, METaHOJ, A3TAHOJ, STHJICHIJIMKOJIb, TJIMLEPHUH, (DEHOJ, aneTanbAeru,
MypaBbMHasi M YKCYCHasl KHCIIOTBI, TJIFOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TIE€HETHUYECKYI0 CBS3b MEXAY HUMHU YpPaBHEHUSIMHU
COOTBETCTBYIOLIUX XMMHUECKHUX PEaKLUN C UCIOIb30BAaHUEM CTPYKTYPHBIX (popMyT;

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

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

c(hOpMUPOBAHHOCTh YMEHUN BJIAJACTh CUCTEMON 3HAHUM 00 OCHOBHBIX METOAAX
HAy4HOI'O IO3HAHMsI, UCIIOJIB3YEMBIX B XMMHUHU MPU U3YyYEHUN BEIIECTB U XMMHUYECKUX
ABJICHUN (HAOMIOJEHUE, U3MEPEHHE, DKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJb30BaTh
CUCTEMHBIE XMMHUYECKUE 3HAHUS JUIsl IPUHATUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUJA MOJH30BAHUS XUMHUYECKOU
nocynoil u m1abopaTopHeIM 0O0OPYIOBAaHUEM, A TAKXKE MTPpaBHiia OOpAIlEHHUs C BEIIECTBAMU
B COOTBETCTBUHU C UHCTPYKIHUSMHU MO BBITIOJHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OMBITOB;

C(OPMUPOBAHHOCTh ~ YMEHMHM IUIAHUPOBAaTh M BBIIOJHATH  XUMHUYECKUH
HKCIEPUMEHT (TpPEBpallleHUs] OpPraHMYEeCKUX BEIIECTB NpPU HArpeBaHUH, IOJIy4yEHUE
OTUJIEHA U HM3y4YEHUE €r0 CBOMCTB, KAYECTBEHHBIEC PEAKIMM OPraHUYECKHUX BEIIECTB,
JieHaTypalus OEKOB IPU HarpeBaHUU, LIBETHHIE peakUUu OEIKOB) B COOTBETCTBUU
C MpaBUJIAMHM TEXHUKHA O€30MACHOCTHU MPHU OOPAILEHUHU C BEUIECTBAMU M JIaOOPAaTOPHBIM
000OpyIOBaHHEM, MPEICTABIATh PE3YJIbTAThl XUMHUYECKOTO 3KCIEpUMEHTa B (opMme
3alUCHU YPAaBHEHHUI COOTBETCTBYIOIIMX PEAKIMI U POPMYIUPOBATh BHIBOJbI HA OCHOBE
ITUX PE3YNbTATOB;
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chOpMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aQHAIM3UPOBATH  XMUMHUUYECKYIO
nH(popMaIKio, MOTy4aeMYyI0 U3 Pa3HbIX HICTOYHUKOB (Cpe/ICTBa MacCOBOM MH(pOpMAIINH,
WHTepHeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBHia 3KOJIOTMUECKHU 11eJIeCO00pa3HOro
MOBE/ICHMS B OBITY U TPYAOBOM JESATEILHOCTH B LENSIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKarolled MPUPOAHON Cpelpl, OCO3HaBaThb OMNACHOCTb BO3ACHCTBUS HA JKHUBBIC
OpPTraHU3MbI OIPEAEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbica nokazarens [TIK,
NOSICHATh Ha TNpPUMEpax CHocoObl YMEHBUICHHMsS M MPEJOTBPAIICHUS HMX BPEIHOTO
BO3/CICTBHS HA OPraHU3M YEJIOBEKA;

JUIsE  OOYy4YaroIMXCAd C OrpaHUYEHHBIMH BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

U CTETBIX M CIA0OBUISIMIMX OOYUYaOIIMXCA: YMEHHE HCIOJIb30BaTh PelbeHO
TOYCUHYIO cucTeMy oOo3HaueHuii JI. bpaiiis nist 3anucu xumudeckux GopMyit.

11 KVIACC

[IpenmerHble pe3yabTaThl OCBOCHUSI Kypca «OO0mas ¥ HEOpraHU4ecKas XUMUSD)
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABIICHUI: O  XUMHMYECKOM  COCTaBJISIIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, POJIM XHUMHUM B MO3HAHWUU SIBJICHUU MNPUPOJbI,
B (opMUpPOBAaHMM MBIIIJICHUS W KYJAbTYPbl JHYHOCTH, €€ (DYHKIIMOHAILHOMN
IPaMOTHOCTH, HEOOXOAMUMOM [JiIsi PEeIICHUs] MPAKTUYECKUX 3alad M DKOJOTHYECKHU
00OCHOBAaHHOT'O OTHOIIICHUS K CBOEMY 37I0POBBIO M IIPUPOTHON CpeEJIe;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUI, KOTOPAsk BKIIFOYAET: OCHOBOIIOJIArar0I1e
MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOI, S-, P-, d- 3JIEKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYEecKas CBs3b (KOBaJICHTHAas,
WOHHAs, METATMYECKAs, BOJAOPO/IHAS ), KPUCTAILUTMYECKAsT PEIIETKA, TUIIbl XUMUYECKHUX
pEaKLui, pacTBOP, BICKTPOIMUTHI, HEAIEKTPOIMUTHI, SJIEKTPOIUTHUYECKAS AUCCOLMALIS,
OKHCIIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XHMHUYECKOW PpEAKUHH, XHUMHYECKOE
paBHOBECHE); TEOPUHM U 3aKOHBI (TEOpUsl DJICKTPOJUTHUYECKON  JTUCCOIHAIINH,
nepuoanuecknii 3akoH .M. MeHueneeBa, 3aKOH COXpPaHEHUsSI MACChl BEIIECTB, 3aKOH
COXpaHEHUSI U MPEBPAILCHUSI YHEPTUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUU SI3bIK XWMHH, MHUPOBO33PECHUECKUE 3HAHUA, JIGKAIIUE B OCHOBE
MOHUMAHUSl TIPUYMHHOCTH U CUCTEMHOCTH XHMHWUYECKUX SIBICHUU, (PaKTOIOTrHYECKHUE
CBEJICHHUS O CBOMCTBAX, COCTABE, MOJYICHUH U 0€301aCHOM MCIOJIH30BAHUH BaKHEHUIITNX
HEOPraHUYECKHX BEIIECTB B OBITY U MPAKTHYCCKOMN JCATETBHOCTH YCIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUU BBIABISITE XapaKTEPHBbIC TMPU3HAKU TOHSTHUH,
YCTaHABIMBATh MX B3aUMOCBA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME  MOHATUS
MIpY ONUCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALLICHU;
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C(OPMUPOBAHHOCTh ~ YMEHUH  HCHOJB30BaTh  XUMHYECKYHD  CHMBOJMKY
JUIsL  cOCTaBlieHUsT (OopMysl BEIIECTB M YPaBHEHHM XHMHUYECKHUX PEaKIHil,
cucreMaruueckyto HoMeHknIaTypy (IUPAC) u TpuBHaiibHble Ha3BaHUS OTIEIbHBIX
HEOPraHW4YeCKUX BEUIECTB (YrapHbIM ra3, yrieKHCIHbIM ras, aMMuak, raméHas U3BeCTb,
Heraii€Has U3BeCTh, TUThEBAS CO/A, TUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHUH OINpPEAENATh BAJEHTHOCTh W CTENEHb OKHUCIIECHUS
XUMHUYECKUX DJIIEMEHTOB B COCAMHEHUAX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOM CBS3U
(KkOBaJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJAOPOJAHAs) B COCIWHEHHUSX, THII
KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs!, MOJIEKYJISIpHAsl, HOHHAs,
MeTa/NInyecKas ), XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUMH;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAMICKHOCTh HEOPTaHUYECKUX
BEIIECTB II0 MX COCTaBY K OMNPEAEIEHHOMY KiacCy/Tpynne COeIMHEHUH (IIpOCThIe
BEIIECTBA — METAUIBl M HEMETaUIbl, OKCHJbI, OCHOBaHHUS, KUCIOTHI, amM(pOTEpHbIE
TUAPOKCUIBI, COJIH);

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

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX JJIeMEHTOB 14 mnepuonoB Ilepmonnueckol CUCTEMBI XUMHUYECKUX
anemeHToB JI.M1. MenpeneeBa, HCHOIb3ys TOHATHS «S-, P-, 0-3JICKTPOHHBIC OPOUTAII,
(QHEPIreTUYECKHEe YPOBHW», OOBACHATH 3aKOHOMEPHOCTM HW3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCAMHEHUU 1O nepuonam u rpynmam llepuonnueckoi
CUCTEeMBbI XuMHYeckux 3jieMmeHToB [[.M11. Menpeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XMMHUYECKHUE
CBOMCTBA  HEOPraHMYECKUX  BELIECTB  Pa3JIMYHBIX  KJIACCOB,  IOATBEPKAATH
CyLIECTBOBAHUE TI'E€HETHYECKOM CBA3M MEKJIYy HEOPraHWYECKUMH BEIIECTBAMHU
C IOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

C()OPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUUMUPOBATb  XUMHUYECKHUE  PEAKIUU
[0 PA3IMYHBIM MpPU3HAKAM (YUCIY W COCTaBY PEArupyrolIMX BEIIECTB, TEILUIOBOMY
ahdeKkTy peakiuu, W3MEHEHHUIO CTEICHEW OKHUCICHHSI DJIEMEHTOB, OOpPaTHMOCTH
peaKkIuy, y4acTUIO KaTajlu3aTopa);

c()OPMHUPOBAHHOCTh YMEHUN COCTABJISATh YPAaBHEHHs PEAKUUN pAa3JIMYHBIX THIIOB,
NOJIHBIE M COKpAalI€HHbIE YPAaBHEHUS PEAKIMl MOHHOrO OOMEHA, YUWThIBas YCJIOBHS,
IIPU KOTOPBIX ITU PEAKLIIMHU UAYT 10 KOHIA;

cOPMHUPOBAHHOCTh ~ YMEHMI  MPOBOJAUTH  PEAKLMH,  MOATBEPXKIAIOIINE
KA4EeCTBEHHBIN COCTAaB Pa3JIMYHbIX HEOPIaHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

cOPMUPOBAHHOCTb ~ YMEHHUH  pacKpblBaTb  CYIIHOCTb OKHCIIUTEIILHO-
BOCCTAHOBHTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABIEHUS AJIEKTPOHHOrO OajlaHca 3THX
peaKLnil;
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c(hOpMUPOBAHHOCTh YMEHHI OOBSICHATh 3aBUCUMOCTh CKOPOCTHM XUMUYECKOU
peakiMu OT Pa3JIMYHBIX (PAKTOPOB; XapakTep CMEIIEHUS XUMUUYECKOTO PaBHOBECHS
B 3aBHCHUMOCTHU OT BHEIIHETo Bo3aencTBu (puniuin Jle [laTtennbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHUE IMPOIIECCHI, JeKAaIlne
B OCHOBE IPOMBIIUICHHOTO TIOJIYYEHUSI CEPHOW KHUCJIOThI, aMMHakKa, a TaKkKe
c(hOpMHUPOBAaHHOCTD IPEACTABICHUN 00 OOIIMX HAYYHBIX IMPHHIIAIIAX M SKOJOTHYECKUX
npoOeMax XMMUUYECKOTO ITPOU3BOICTBA;

c(hOopMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYUCIICHUS C UCTIOIB30BAaHUEM TTOHSTHUS
«MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUHN ra30B MPU XUMHUYECKUX
peaKkIusix, MacChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO M3 YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3 dexTa
pEaKkiiMi Ha OCHOBE 3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPIUH;

chOpMHUPOBAHHOCTh YMEHUW COONIOAATh TMpaBUja IOJB30BAHUS XUMUYECKON
nocy10i 1 1a00paTopHBIM 000PYAOBAHUEM, A TAKXKE ITPABHIIa OOpAIlIEHUS C BEIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMHU O BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh ~ YMEHHMHM  IUJIAHUPOBATH M BBINOJHATH  XUMHUYECKUN
HKCIIEPUMEHT (Pa3lIoKeHHE TMEepPOKCHJIa BOAOPOJa B MPUCYTCTBUU KaTalu3aropa,
OTpEeJICTICHUE CPEeJlbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO WHJIMKATOPA,
BIIUSIHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON PEaKIMH, PeakiiMii MOHHOTO
oOMEHa, KaueCTBEHHBIE peaKINK Ha CyJb(aT-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH
aMMOHMUSI, pellIeHNE SKCIIEPUMEHTAIILHBIX 3314 10 TeMaMm «MeTtab»y u «HemeTansiy)
B COOTBETCTBHUHU C MPaBUJIAMHU TEXHUKU 0€30MAaCHOCTH MPU OOPAIEHUH C BEIIECTBAMH U
nabopaTopHbiM  000pYTOBaHWMEM,  TPEACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu ypPaBHEHMM COOTBETCTBYIOIIMX PpEAKIHA |
(dhopMyIIMpoBaTh BHIBO/BI HA OCHOBE dTUX PE3YJIHTATOB;

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aQHAIM3UPOBATH  XMUMHUUYECKYIO
uH(dopMalMio, TMOJydaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOTIOAATH MPaBHIa SKOJIOTUYECKHU LIETeCO00Pa3HOrOo
MOBEJICHHS B OBITY U TPYAOBOM JNESATEILHOCTH B IEISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXKAlollEd NPUPOJHOW CpEAbl, OCO3HABATh OMACHOCTHh BO3JCHCTBUSA HA IKUBBIC
OpraHu3Mbl OMNPENENEHHBIX BEIIECTB, MOHUMAas cMbica nokazatens [IJIK, moscHsTh
Ha MpUMEpax CrocoObl YMEHBIIEHUS M TPEIOTBPAIICHUs] UX BPEAHOIO BO3JEHCTBUSA
Ha OpraHu3M YEJIOBEKa;

JUIsE  OOYy4YaroIIMXCSd C OrpaHUYCHHBIMH BO3MOKHOCTSMH 3JIOPOBbS: YMEHHE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB W
XUMUUYECKUX SIBJICHU;

JUISL CIENBIX W CIa0OBHASIIMX OOYYAlOIIUXCS: YMEHUE MCIOJIb30BaTh PesibehHO
TOYEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins ass 3anucu XxumMmuueckux Gpopmyi.
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10 KJIACC
Haumenosanue
Ne KomnnuecTBO OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aeiioB U TEM [IporpamMHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

yueOHOT0 TIpeIMeTa

Pa3znea 1. TeopeTnueckue oc

HOBBI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. ByrnepoBa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YECHHUE B ITOJYYCHUU HOBBIX BEILIECTB
Y MaTepUAIIOB. Teopusi CTPOCHUS
OpraHUYECKUX COCAUHECHUN

A.M. bytiepoBa, €€ OCHOBHBIC
noJsioskeHust. CTpyKTypHbIC (DOPMYIIBI
OpraHM4eCcKuX BeuecTs. ['omonorus,
nzoMepusa. XuMHA4YECKas CBSI3b

B OPraHUYECKUX COCTUHEHUSX: KPATHbBIC
CBA3U, G- U T-CBSI3H.

[Ipencrasienue o kiaaccupukauu
OpraHuyeckux BemecTs. Homenknarypa
OPraHNYECKUX COCAUHECHUMN
(cucrtemMaruueckas) U TPUBHAIbHBIC
HAa3BaHUS BaXKHEUILUX IPEACTABUTEIECH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIEePpUMEHTAIbHbIE METO/bI
U3y4EeHUS BELIECTB M UX NPeBPaLllCHUI:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISTH UX XapaKTEPHBIC
MPU3HAKHU ), yCTAaHABIUBATh UX
B3aMMOCBSI3b.

[IpuMEHSATh MONOKEHHS TEOPUH
CTPOEHHSI OPTaHUYECKUX BEUIECTB

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

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISl COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOMN) OPMYJT OpraHU4IEeCKUX
BEILECTB.

OnpeaensiTh BUIAbl XUMUUYECKOUN CBS3U
(omuHaApHbBIE, KpPaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpsbiBaTh posib OpraHM4eCKON XUMHUHU
B [IPUPOJIE, XapaKTepU30BaTh €€
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e J/[eMOHCTpanuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKHUX BEIIECTB U MaTepUaiaMu
Ha UX OCHOBE;

— OIBITHI TIO MPEBPAIICHHUIO
OpPraHMYECKUX BEIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTopHbI€ OMBITHI:

— MOJEIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEILIECTB

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

Hab6mronaTh 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OIBITHI; TPOBOINUTH
Y OIKCHIBATH JJaOOPATOPHBIC OMBITH U
MPAKTUYCCKUE PAOOTHI

Hroro no pazneny

Paszneua 2. YrieBoxopoast

2.1 | IlpenenbHbie
YTIIEBOTOPOIBI —
AJIKAHBI

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH psAl. MeTaH u 3TaH —
MIPOCTEUIINE NIPEICTABUTENN AJIKAHOB:
COCTaB, XMMHUYECKOE CTPOCHHUE,
(¢u3nyecKkue 1 XUMUIECKIE CBONCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUSA ),
HaXO0XJACHUE B IPUPOJIE, TOIYUECHHUE U
MIPUMEHEHUE

2.2 | HenpenenbHble
YIJIEBOIOPO/IBI:
AJIKEHBI, aJIKAJUEHBI,
AITKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH Psijl. DTUIICH —
MPOCTEHIITNI TTPEJICTABUTEIb AJTKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(peakiuu TUIpUPOBAHUS,
raJIOTCHUPOBAHUS, THApATAIUH,

PackpbiBaTh cCMBICIT H3y4aeMBbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHBIC
MPU3HAKHU ), YCTAaHABIUBATh UX
B3aMMOCB$3b, UCII0JIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS

IIPY OITUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLECHUN OPraHUYECKUX
COCIMHECHUM.

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

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

Ankanuensl: OyragueH-1,3 u
MeTunoyraaueH-1,3, xumMuueckoe
CTPOCHHE, PEaKITUs MOJIMMEPU3AIIHH,
pUMEHEeHHE (JIJI1 CHHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKWHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUIN PSIJI.
ALIETWIEH — IPOCTENIINI
MIPE/ICTaBUTEIIb AJIKUHOB: COCTAB,
XUMUYECKOE CTPOCHHE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (peaKIuu
TUPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIliy TOPSHUS ), HAXO0XKICHHEC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIE€BOAOPOIbI

ApeHbl: O€H30I1 U TOJYOJI, COCTaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYJI,
(pu3nyecKkue 1 XUMUYECKUE CBONCTBA
(peakiu rajJoreHUpOBaHUS U
HUTPOBAHUS ), IOJTY4YCHUE

U ipuMeHeHue. BausHue 6ens3ona

Ha OpraHu3M 4enoBeka. [ eHeTndyeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHUIO, HA3bIBATh UX

M0 CUCTEMAaTUYeCKOW HOMEHKJIIATYpE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICTIHHBIX TIPEICTaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTh BUJbl XUMUUYECKON CBI3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCHMOCTD
PEaKIIMOHHON CTIOCOOHOCTH
YIIEBOAOPOIOB OT KPAaTHOCTH
KOBAQJIEHTHOU CBSI3HU.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
IIpEeICTaBUTEIICH Pa3IMYHBIX KIaCCOB
YIIeBOAOPOJIOB (METaHa, dTaHa,
ATUJICHA, alleTuJieHa, Oyraauena -1,3,
OeH30I1a, TONyoJa).

BBIABIATE T€HETHYECKYIO CBS3b MEXKIY
YIIEBOAOPOIAMH U TTOATBEPKIATH €€
HAJIMYHUE YPAaBHCHUSAMU
COOTBETCTBYIOIINX XUMHIECKUX
peaKiuii ¢ UCIOJIb30BAaHUEM

CTPYKTYPHBIX (POPMYI.
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2.4

[IpuponHsie
VCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadoTKa

[Ipuponansiii ra3. [lomytHeie HEPTAHBIE
ra3sl. HeTb 1 €€ mpoucxoxaexue.
CriocoObI mepepaboTK HEPTH:
MEePEroHKa, KPEKUHT (TEPMHUUECKHH,
Karanutudyeckuit). [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE
B IIPOMBILIUIEHHOCTH U B OBITY.
KameHHBIH yroib ¥ NpOayKThI €r0
nepepadoTKy.

JKCIePUMEHTAIbHbIE METOAbI
M3YYeHHS BeleCTB

U UX NpeBpalleHuii:

e J[eMOHCTpanuu:

— xomtekiuu «Hedte» u «Yronby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD.

e JlaGopaTopHbBIE OMBITHI:

— Ka4EeCTBEHHOE ONpENESICHNE YIiiepoaa
Y BOJIOPOJA B OPraHUYECKUX BEUIECTBAX;
— 03HAaKOMJIEHHUE ¢ 00pa3amu
IUIACTMACC, KAYYyKOB U PE3HHBL;

— MOJEIMPOBAHNE MOJIEKYJI
YIJIEBOIOPOJOB U
raJIOr€HOIIPONU3BO/IHBIX.

e [IpakTnueckue padbOThI:

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

XapakTepu30BaTh HCTOUHUKHU
YIJIEBOJOPOIHOTO ChIPbsl (HEDTH,
MPUPOJIHBIN Ta3, yroib), CIIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE
NpUMEHEHUE TIOy4aeMbIX MPOJTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HaOJII0IEHUE U OMMCAHUE XUMHYECKOTO
JKCIIEpUMEHTa (J1a0OpaTOPHBIE ONBITHI U
MpaKTUYECKHE padoThI).

CrnenoBaTh npaBuiiaMm 0€30MacCHOM
paboThI B J1abopaTopuu

IIPYU MCIIOIb30BAHNHA XUMUYECKON
HOCYZIbl U 000PY/AOBaHUS, a TAKXKE
IpaBUjIaM OOpALIEHUS C BEIIECTBAMU

B COOTBETCTBHM C MHCTPYKLUSMH
BBITIOJTHEHUS 1a00PATOPHBIX OIBITOB U
MPAKTUYECKUX padOT MO NOJY4YEHHIO U
U3YYEHUIO OPraHUYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
IKCIIEPUMEHTa B hopMe 3amiCH
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAN
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTE BBIYHMCIIEHUS

JUISL OIIPENIENICHUS] MOJIEKYJIIPH O
(bopMyJibl OpraHMUECKOr 0 BEIIECTBA,
10 YPABHEHUIO XUMHUUYECKON PEAKLIUU.
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e Pacuérnbie 3agaun:

— OIpEAETIECHNUE MOJIEKYIISIPHOM
(dbopMyIIBl OPraHMYECKOro BEIIECTBA

10 MacCOBBIM JOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB,;

— Ppacy€Thl IO YPAaBHEHUIO XUMHYECKON
peakiumn

CaMoCTOATENBHO IIIAHUPOBATH U
OCYIIECTBIISITh CBOK ITO3HABATEIIBH YIO
JEeATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON ydeOHOM

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kamme oprannyeckue coeMHeHus

3.1

Crouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, PU3NUECKHE U XUMUYECKHE
CBOICTBa (peaKIuu ¢ aKTUBHBIMU
MeTaJllaM{, TaJIOr€HOBOOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrHUECKOE JICUCTBUE
METAHOJIa U ATAHOJIa HA OPraHU3M
YeJ0BeKa.

MHOroaToOMHbIE€ CIIUPTHI: STUIIEHTJIUKOJIb
Y TJIUIEPUH, XUMUYECKOE CTPOCHHUE,
dusznyecKkre 1 XMuMHUYECKHEe CBOMCTBA
(B3auMOJICHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KAUECTBEHHAs peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3nomornuyeckoe IeucTBUE

Ha oprasusM uesnoseka. [Ipumenenue
IIMLEPUHA U YTUIICHTIIMKOJIS.

PackpsiBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBJISTh UX XapaKTePHbIE
MIPU3HAKHW ), YCTAHABIUBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIPY OIIMUCAHUHU COCTABA, CTPOEHHUS U
MPEBPALLICHUN OPTaHUYECKUX
COCIMHEHUN.

Hcnonbs30BaTh XMMUYECKYIO CUMBOJIMKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOM) (OpMYIT OPraHUuYECKUX
BEILIECTB.

Y craHaB/IMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIacCy

II0 COCTaBy U CTPOECHUIO, Ha3bIBaTh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
IIPUBOAUTH TPUBUAIbHBIC HA3BAHUS

30



denepanbHas padbodas nporpamMma | Xumus. 10—11 kinaccel (0a30BbIi yPOBEHB)

®enon. CTpOEeHHE MOJIEKYJIBI,
(pu3nyecKkue 1 XUMUIECKUE CBOMCTBA
¢denomna. TokcuuHOCTH (heHoMa, ero
(bU3HOIOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJbAETUIbI.
KapOoHOBbIE KUCTOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMambaeTHI U
aleTalIbJIeTul, XMMUYECKOEe CTPOEHHUE,
du3znyeckre 1 XMuMHUYECKHE CBOMCTBRA
(peakiuu OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUu), MOJYyYCHUE U
MIPUMEHCHHUE.

OIHOOCHOBHBIE TIPEAECTBHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAast
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obmrme cBoWcTBa KUCIIOT, PeaKITUs
STEepUPUKALINN ), TTOTyICHUE U
npuMmeHeHue. CTeapruHOoBas U OJIEUHOBAS
KHUCIIOTHI KaK MPeICTABUTENIN BBICILIUX
KapOOHOBBIX KMCJIOT. Mblla Kak COJIH
BBICIIIUX KapOOHOBBIX KUCJIOT, UX
MOIOIIEE JICUCTBHUE.

CnoxxHbie 3QUpPhI KaK MPOU3BOAHBIC
KapOOHOBBIX KuCHOT. ['maponus
CIIOKHBIX 3(puUpoB. KHUphI Kak

OTJICJIbHBIX TIPEICTaBUTEIICH
KHUCJIOPOJICOAEPKAIINX COCTUHEHUMN.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHWYECKHE CBOMCTBA, BaXKHEUIIINEC
CIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MIPEACTAaBUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIINX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIMILIEPUHA,
denomna, hopManmbaeruaa,
aneTanbIAeruaa, YKCyCHOU KHACIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmania,
LEJUTIONI03b1 ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXKIY HUMH U TIOATBEPKIATH €€
HaJu4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pPEAKLIMU C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpPMYII.

OnuceiBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE )KUPOB,
XapaKTEepU30BaTh UX 3HAYCHHE

JUIS1 "KUBHEACSATEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3AECHUCTBUS
Ha YKUBbIC OPTraHU3Mbl ONPEICTICHHBIX
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: coCcTaB, KjacCUUKAILIH
yriIeBOJIOB (MOHO-, IU- 1
nonucaxapuibl). I'moko3a —
MPOCTEUIIINI MOHOCAXapU/I:
OCOOEHHOCTHU CTPOEHHUS MOJIEKYIIBI,
dusznyeckre 1 XMuMHUYECKHE CBOMCTBA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HaX0XKICHUE B MPUPO/IE,
MIPUMEHEHUE TIIFOKO3bI, OMOJIOTMYeCcKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp TITFOKO3BI.

Caxapo3a — npeicCTaBUTEIIb
JUCcaxapua0B, TUIPOIN3 CaXxapo3bl,
HaX0XJ/ICHHE B MPUPOJIE U TPUMEHEHHUE.
Kpaxmain u nesmitono3a kak npupoaHbIe
MOJIUMEPBI: CTPOCHHUE KpaxMalia u
LEJUTIOI03bI, (PU3HUYECKUE U XUMUYECKUE
CBOICTBa KpaxmaJa (TUIpOJIn3,
KaueCTBEHHAsI pEeaKIUs C HOJIOM).
JKCIepUMEeHTAIbHbIE METO/IbI
M3Yy4Y€eHHUs] BelIeCTB M UX MPeBPAllleHUH:

Y TIPEJIOTBPALLEHUS KX BPEIHOTO
BO3/CHCTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaO0JII0ICHUE U ONTUCAHUE XUMHUYECKOTO
JKcrepuMeHTa (J1ab0paTOpHbBIE OMBITHI U
MpaKTUYECKHEe padboThI).

CrnenoBatb npaBuiaM 0€30MacHON
paboTHI B 1abopaTopuu

[P MCIOIb30BAHUHA XUMUYECKON
MOCYZIbI U 000PY/AOBaHUS, a TAKXKE
npaBujiaM OOpallleHus ¢ BEIIECTBAMHU

B COOTBETCTBHM C HHCTPYKLUSIMH
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB

U TIPAKTUYECKUX paboT MO NOTYyYEHHUIO
Y U3YYEHHIO OPraHMYECKUX BEILECTB.
[IpencraBnsaTh pe3yiabTaThl
AKCIIEpUMEHTA B pOopMe 3aIucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIIUI
U JIeTaTh BBIBOJIbI HA X OCHOBE.
[TpoBOAUTE BBIYMCIICHUS

JUISI OIIpENIENICHUSI MOJIEKYIIIPH O
dbopMyJibl OpraHUYECcKoro BEllecTBa,

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

— TOPEHUE CIIUPTOB,

— B3aMMOJICHCTBUE IIIUIIEPUHA
¢ ruapokcugaom meau(Il);

— Ka4CCTBCHHLIC PCAKIIUHU aJIbACTHUI0B

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

- B3aHMOHeﬁCTBHe Kpaxmaljia ¢ UOJI0M.

e [IpakTryeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOMR
KHCJIOTBI.

e PacuérHele 3a1auu:

— ONPEACIIEHUE MOJIEKYJIIPHOU
(opMyJIbl OpraHUYECKOT O BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 110 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

— Pacu€Thl IT0 YPABHEHUIO XUMUYECKOU

peaKIIu

y4acTue B IpyNIoOBON ydyeOHOU
NEeATEIIbHOCTH

Hroro no pazneny

13

Paznen 4. A3orcogepxaniue

OPraHu4e€CKMEe COCINHCHHUA

4.1

AMUHEL.
AMUHOKHUCIIOTHIL.
benkn

3

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

PackppiBaTh CMBICT N3y4aeMBbIX
MOHATUH (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKHW), yCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KHCJIOTAMU U TOPEHUS), HAXOXKICHUE

B MIPUPOJIe. AMUHOKHUCIIOTHI KaKk
amM(pOTepHbIE OPraHNYECKUE COCTUHEHMUS.
du3nyecKkre U XUMHUYECKHUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMepe TJIMIKHA).
buonoruueckoe 3HaueHNE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupogHbIe MOJIUMEPHI.
[lepBuyHas, BTopu9yHasi U TpETUYHAS
CTPYKTypa 0elIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusl, KaUeCTBEHHBIE PEaKINU
Ha OEJIKH.

JKCIEePpUMEHTAIbHbIE METO/bI
M3y4eHHUs BelIeCTB U UX MPeBPAallleHUIl:
e JleMOHCTpauuu:

— JleHaTypauus OeJIKOB IPU HarpEeBaHUU;
— IIBETHBIC PEAKIIMH OCIIKOB

COOTBETCTBYIOIIUE MOHITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHU OPraHUYECKUX
COCIMHECHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIS COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpami¢HHoN) (hopMysT OpraHMIeCcKUx
BEILIECTB.

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OIPEJICIICHHOMY KJIACCY MO COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIE HA3BAHUS
OTZICJIbHBIX IIPEICTABUTEIIECH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINEC
CIOCOOBI MOTYYEHUST TUITUYHBIX
MIPEACTABUTEIIEH a30TCOACPHKALIUX
COeIMHEHUU (METHJIaMUHA, TJIUINHA,
OEJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIKOB; MOSICHATD
Ha IpUMepax 3HaueHHe OETKOB

JUIs1 OpraHu3Ma 4YeJIOBeKa.
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Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl [TO3HAHUS — HaOII01aTh U
OINMCBHIBATH JEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMocCTOATENBHO MJIAaHUPOBATHh U
OCYILIECTBIIATH CBOIO MTO3HABATENIBHYIO
JEATENbHOCTh; IPUHUMATh AKTUBHOE
ydacTHe B IPYIIOBON y4eOHOM
NEATEIIbHOCTH

Htoro no pazneny

3

Paznea. 5. BoicokoMoJieKkyJIsIpHBbIE COeIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MTOHSATUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSMHEHUM:
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETNeHb MOJIMMEPHU3ALIUU, CPEIHSISA
MoJteKkyssipHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICK YIS PHBIX
COEUHEHUH — MOJIMMEPU3ALUS U
MOJIMKOHIEHCAIHSI.

[TnacTmacchl (MOAUATHIIEH,
MTOJIATIPOTTAJIEH, TIOJTU BUHITXJIOPHI,
nonuctupod). HatypanbHblii u
CUHTETHYCCKUEC KAYIYKH
(OyTamueHoBbIN, XJIOPOIMPEHOBBIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJI0TOK, IIEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Braners n3zy4aeMbIMU XUMUYECKUMU
IIOHATUSMU: PACKPBIBATH CMBICII
M3y4aeMbIX [IOHATUN U IIPUMEHATD ITU
IIOHATHUS IIPU OIUCAHUU COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BEUIECTB,

JUTSL OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SBJICHUM.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUTS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPABHEHUM PEAKLINI
MOJIMMEPHU3ALAN U TIOJIMKOHICHCALIUH .
OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTPaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KalpoH 1
JIaBCaH).

JKCNePpUMEHTAIbHbIE METO/IbI
U3Yy4eHHUsl BeleCTB M MX MpeBpAalleHHii:
e JleMOHCTpauuu:

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

B PA3JIMYHBIX OTPACIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OIUCHIBATh JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro o pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB 110 I[TPO'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\n 4acoB o0 yJaronmxcs

y4e0HOro mpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuonnueckas
CHCTEMa XUMHUUCCKUX
3JICMECHTOB

J.. Menpaeneena

3

Xummnueckuii aneMeHT. Atom. CocraB
aTOMa, U30TOMbL. DJIEKTPOHHAs
00010uKa. DHEPreTuYecKue ypoBHU,
OJYPOBHU. ATOMHBIC OpOUTAIIH,

s-, p-, d-, f-amemenThr. OcobeHHOCTH
pacrpeiesieHus JIEKTPOHOB

110 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIINX TIEPUOJIOB. DJICKTPOHHAS
KOH(HUTrypanus aToMoB.
[lepuoguueckuii 3aK0H U
ITepuoanueckas cucteMa XUMUYECKUX
snemenToB JI. 1. MenaenceBa. CBS3b
MEPUONYECKOr0 3aKOHA U
[lepnoguyueckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEHN
CTPOCHUA aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIO’KHBIX BEUIECTB MO IrpyImnam u
nepuoaaM. 3Ha4eHUE MEePUOUIECKOTO
3aKOHA U CUCTEMBI XUMUYECCKUX

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBISTH UX XapaKTEPHBIE
MPU3HAKH ), YCTAaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /I. 1. MenneneeBa u
JIEMOHCTPUPOBATH €O
CHUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEITLHYIO U MIPOrHOCTHYECKYIO
byHKIHUH.

XapakTepu3oBaTh 3JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuooB, UCTONb3Ys
HOHATHS S-, P-, d-3JIEKTPOHHBIE
opOuTaN, YHEPTETUUECKUE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COSJIMHCHUM

10 TIEPUOJIaM U TpyIrnam
[leproarueckon CUCTEMBI

. . Menneneesa
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anemenToB J[.1. MenaeneeBa

B Pa3BUTHUM HAYKH.
JKCnepUMEeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBPalleHuil:
e JleMOHCTpauuu:

Bunaer Tabmun «Ileprnonndeckas cucrema
XHUMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo0Gpasue
BEILIECTB

CrpoeHue BelllecTBa. XUMHUYECKAsI CBA3b.

Bunel (koBasieHTHas! HETIOISIpHAS U
noJisipHasi, MOHHAsI, METAJUTMYECKas) 1
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13U (OOMEHHBIN U JIOHOPHO-
aK1enTopHbIi). BomopoaHas cBs3b.
BanentHoCTb.
DIJIEKTPOOTPULATENBHOCTh. CTENEHb
okucieHus. KaTuoHbl 1 aHUOHBI.
BemecrBa MonekyIsipHOro u
HEMOJIEKYJIIPHOTO CTPOCHUS.

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

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBopel. KonndecTBeHHbIE
XapaKTepUCTUKHU PaCTBOPOB (MaccoBas
JI0JISL BEIIECTBA B PACTBOPE).

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIIIECTB, JJIs1 O0BICHCHUS OT/ICIbHBIX
(GakToB U SBICHUM.

Onpenensars BUIbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaNTMYECKOM, BOJOPOAHOMN)

B COCMHEHUSIX; TUI KPUCTAIUTMIECKON
PEMIETKA KOHKPETHOT'O BEIIECTBA.
OnpenensaTs BaJIGHTHOCTb U CTETIEHb
OKHCJICHHS XUMHUYCCKUX 3JICMEHTOB

B COCAMHEHUSIX Pa3JIMYHOIO COCTaBA.
[IpoBOIUTH BHIYMCIICHUS

C UCIOJIb30BAHUEM IMOHSITHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanust HeopraHU4ecKux
coenuHeHu. Homenkiarypa
HEOPraHMYECKUX BEILIECTB.
JKCIEePUMEHTAIbHBIE METObI
M3y4Y€eHHUs] BelleCTB U UX MPeBPallleHuI:
e J/lemoHCTpauuu:

— MOJIENH KPUCTAJUTMYECKUX PEIIETOK.
e PacuérHblie 3a1a4n:

— pacyeTsl C UCIOJIb30BAHUEM TOHSTHS
«MaccoBast 10JI1 pACTBOPEHHOI O
BELIECTBA»

1.3

XUMHYECKUE
peakuuu

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

CKOpoCTh peakIlum, €€ 3aBUCUMOCTh

OT pa3InyHBIX pakTopoB. OOpaTUMBbIe
peakunu. XMMUYECKOE PaBHOBECHE.
@DaKTOpBbI, BIASIOLINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpuanmn Jle Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLTUALINS.
CusbHbIe U cria0ble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEUTpabHasi, 1menouHas. BomopoaHbii

MOHATHSIMU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKON peakliy OT Pa3InyHbIX
(bakTopoB.

OmnpenensaTs XapakTep CMEIICHHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUTHETO
BoznericTBuA (nmpunnun Jle [atense).
CocTaBisTh ypaBHEHHUSI pEAKLIMIA
Pa3IMYHBIX TUIIOB; TIOJIHBIEC U
COKpaIlIEHHbIE YPAaBHEHUS PEaKIUN
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBUSA,
IPU KOTOPBIX 3TH PEAKIUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaAOJI0ICHNE U OMTMCAHNE XUMHYECKOTO
SKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U
7a00paToOpHbIEC ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUi
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(akTOpPOB HAa CKOPOCTh PEAKIIHIA.
CrnemoBarh mpaBuiIaM MOJTb30BAHUS
XMUMHUYECKOH NOCY10i U J1a00paTOPHBIM
000pyI0BaHHEM.

[TpencraBnarh pe3yabTaThl
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nokazatenb (pH) pactBopa. Peakinu
MOHHOT0 0OMEHa B OPraHNUYECKON U
HEOPraHWYECKOM XUMUHU.
OKUCINTENBHO-BOCCTAHOBUTEIILHbBIE
peakuuu. [lorstue 06 3y1eKTpoIM3E
pacriaBoB M pacTBOPOB COJIEH.
[IpuMeHneHue 3IeKTpoIn3a.
JKCIepUMEHTAIbHbIEC METOAbI
M3y4YeHHUs] BelleCTB 1 UX MPeBpPallleHui:
e JleMOHCTpanuu:

— Pa3nokKEHHE NEPOKCUAA BOAOPOIA

B IIPUCYTCTBUM KaTan3aTopa.

e JlaGopaTopHbI€ OMBITHI:

— IPOBEIACHHUE PEAKIIMA HOHHOTO
0oOMeEHa;

— OIpeJiesieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO
WHJIUKATOpA.

e [IpakTrueckue pabOTHI:

Ne 1. BnusHue pa3nuyHbIX (GakTOpOB
Ha CKOPOCTh XUMHUUYECKON peaKIUu.

e PacuérHrle 3a/1a4u;

— pacyeThl 0 YPABHEHUSIM XUMHUYECKHUX
peakiui, B TOM YUCIe
TEPMOXUMHUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCIIEpUMeEHTa B popMme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIINX
peaKiuii U eNaTh BHIBOBI HA UX
OCHOBE,

[TpoBOIUTE BEIYHCIICHUS

10 YPaBHEHUSAM XUMHUYCCKUX PEAKIINH,
B TOM YHCJIE TEPMOXUMUYECKHE
pacu€Thl

Hroro no pasneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtauibl

6

Meramnsl. [lonoxxenue meramion

B [leprnoanyeckoit cucreMe XuMHYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O0mue hu3nyeckue CBOMCTBa
MeTawioB. I [puMeHeHne MmeTaiion

B ObITY, Ipupojie U TexHuke. CrijiaBbl
METaJIOB. DIEKTPOXUMHUUECKUH Pl
HanpspKeHu MetaiioB. O01Me crnocoObt
nojiyueHust MmetayioB. Kopposus
MeTauioB. CiocoObl 3alUThI

OT KOPPO3HUH.

OO6m1as xapakTepucTUKa METaIOB
rnaBHbIX noArpynn (IA-rpymma,
ITA-rpymma) [epuogudeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AmMdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

OO611ast XxapakTepUCTHKA METAIIIOB
no6ouHbIX moarpyi (b-rpymm)
[leproauyeckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB: MEJ/lb, IIMHK, XPOM, >KEJIe30.
Baxueiimme coeMHEHNS METAJIIIOB
(OKCHUJBI, TUIPOKCHU/IBI, COJIN).
IKCNepPUMEHTAIbHbIE METOIbI
U3Yy4YeHHs BellleCTB U UX MpPeBpalleHuil:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKHU) U MPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI1 OOBICHEHUS OTIACIbHBIX
(axkTOB U SIBICHU.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

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

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) 00IINE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BOXHEUIINX COCTMHECHUN, TOATBEPKAAs
ATO OMHUCAHUE TPUMEPaAMU YPABHEHU
COOTBETCTBYIOIIMX XUMUYECKHUX
peaKkuuil; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JACTIX, a TAKKE
HCITOJIL30BAHUE UX JJI CO3IaHMs
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PackpbiBaTh CyIiHOCTh OKHUCIIUTEIBHO-
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e JlemoHCTpauuu:

— KoJUTeKIusl «MeTasbl U CIUIaBbD.

e JlaGopaTopHbI€ OMBITHI:

— B3aMMOJICUCTBUE TUIPOKCHIA
QTIOMHUHUS ¢ PaCTBOpPaMU KUCJIOT U
IIeJI04Y€eH,

— KauyeCTBEHHBIE peaKlMU HA KAaTUOHBI
METaJIOB.

e [IpakTrueckue pabOTHI:

Ne 2. Pemienue sxcnepuMeHTaIbHbBIX
3aja4 1o TeMe «MeTaby.

e PacuérHblie 3a1a4n:

— pacueTbl Macchl (00beMa, KOJIMYeCTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO M3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAETIEHHOW MaCcCOBOU OJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBJICHHUS
3JIEKTPOHHOTr 0 0ajaHca ITUX PeaKiuil.
[IpoBoauTh peakuuu,
MOATBEPKIAFOIIUE XaAPAKTEPHBIE
CBOWCTBA U3y4aEeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM YTEM MOHBI
METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HaAO0JII0/ICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpHBIE OMbBITHI, TPAKTHUUECKUE
paboThI).

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

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000pyI0BaHKUEM.

[TpoBOIUTE BBIYHMCIIEHUS

110 YPABHEHUSIM XUMHUYECKUX PEAKLUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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JEATEeNIbHOCTh; MPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIIbHOCTH

2.2

Hemerainber

Hewmerannesl. [lonoxeHue HeMeTaII0B

B lleproinueckon cuCTeMe XUMHAYECKUX
anemenToB J[.11. MenaeneeBa u
OCOOEHHOCTHU CTPOEHUS ATOMOB.
dusnyeckre CBOMCTBA HEMETAJLJIOB.
AJIOTpONHUs HEMETAIIOB (Ha MPUMEPE

KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

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

IKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX MPeBPaLeHUN:

e /lemoHCTpauuu:

— o0paslbpl HeMETalJIOB;

— B3aMMO/ICMCTBUE MEJIU C a30THOU
KUCJIOTOM pa3IMuyHON KOHLIEHTPAIMHU.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIE PEaKIMX HA aHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT U3Yy4aE€MBbIX
MOHATHUH (BBIICIATH UX XapaKTEPHbIE
MPU3HAKHU) U IPUMEHSTh 3TU MOHITHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, 111 OOBSICHEHUS OTIENbLHBIX
(hakTOB U SIBJICHUM.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MCHEHHUH CBOMCTB HEMETANIJIOB U UX
COCIMHEHUN C YUETOM CTPOEHUS UX
aTOMOB H ITOJIOJKCHUS

B [lepnognueckoni cucreme
XHUMHYECKHX DJIEMECHTOB

. . Menpaeneesa.

XapakTepu3oBatrh (OMUCHIBATH) 00IINE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUN, TTOATBEPK A
ATO OMHUCAHUE NIPUMEPAMU YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKIIUN.

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

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKOMN
JIESITEILHOCTH YeJIOBEKa.
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e [IpakTrueckue paboOTHI:

Ne 3. Pemenue skcnepuMeHTaIbHBIX
3aj1a4 o reMe «HemeTamnb.

e PacuérHblie 3a1a4u:

— pacydeThl MacChl BEIIEeCTBA

WM 00BbeMa Ta30B 10 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE WU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMU BEIECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEAKIINH, €CIIU OJIHO

13 BEIIIECTB UMEET MTPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPraHHYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHu4YecKue oCHoBaHUs. AMDOTEpHBIC
HEOPTraHWYECKUE U OPTraHUYECKUE
coequHeHusd. I eHeTnueckas CBSI3b
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECCTB

[ToaTBepkaTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMHU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKILUN.

PackppiBaTh CyIIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI
MIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOTr O OajaHca TUX PeaKIUil.
[IpoBoauTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOICTBA U3y4aEMbIX BELIECTB,
pacro3HaBaTh OMBITHBIM NYTEM
AHUOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaAO0JII0/ICHHE U ONTUCAHUE XUMHUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
7a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisaTh pe3ysbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTa B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakiui 1 enaTh BBIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMMHUYECKOH NOCY10i U J1a00paTOPHBIM
000pyI0BaHHEM.

[TpoBOAUTH BBEIYUCICHUS

110 YPaBHCHUSM XUMUYCCKUX PEAKITUH.
CaMocCTOATENBHO MJIAaHUPOBATH U
OCYILECTBIISITH CBOIO MTO3HABATENIbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

e TeTHbHOCTH
Htoro 1o pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ Ku3Hb 4 Ponb xuMuu B obecrieueHun PackpbiBaTh poiib XUMUU B PEIICHUH

JKOJIOTMYECKOM, YHEPreTUUECKOU U
MUIIEBON 0€30IMaCHOCTH, PA3BUTHH
MenuiuHbl. [loHaTHe 0 HaydHBIX
METOJ1aX ITO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUM.

[IpencraBnenust 00 0OIMMX HAYIHBIX
MPUHIKUNAX MPOMBIIICHHOTO MOJYy4eHUSs
BOKHEUIINX BEIIECTB (Ha MpuMepax
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpPE BEIIECTB, MAaTEPUATIOB U
XUMHMYECKUX PEAKINI: XUMUS U
3I0pOBbE YEJIOBEKA; MpaBUJa
HCTOJIb30BaHUS JICKAPCTBEHHBIX

HSHEPIreTUYECKUX, ChIPhEBBIX U
IKOJIOTHYECKUX MPOOJIEM YEIOBEUYECTBA,
OMUCHIBATH OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHUECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTH NpaBuiia 6€301acHOrO
oOpaIieHus ¢ BemecTBaMH,
UCIIO0JIb3YEMBIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUjia TOBEJCHUS B LEIAX
cOEpEKEHUS 3I0POBBS U OKPYKaIOIIe
MPUPOJHOM CpelIbl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBUS HA )KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens K, mosicHsaTh
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npenapaToB; npaBuiia 0€30MacHOTO Ha MpUMepax cocoObl YMEHBIIICHUS U
HCIIOJIb30BaHUS MperapaToB OBITOBOM MIPEIOTBPAILICHUS UX BPEIHOIO

XHUMHHU B ITIOBCEIHEBHOM KU3HU. bbITOBas | BO34€HCTBUA.

XUMUYECKasi TPaMOTHOCTD AHaIM3UPOBaTh U KPUTHUYECKHU

OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO

C XUMHYECKUMH TIPOIIECCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXKAIOIIeH
Cpepl.

Hcnonb30BaTh MOMy4EHHBIE 3HAHUS U
IpecTaBiieHus o chepax
JeSTENHbHOCTH, CBA3aHHBIX C HAYKOU H
COBPEMEHHBIMH TEXHOJIOTHUSMHU, KaK
OCHOBY JIJI1 OPHUEHTAIINH B BEIOOPE
cBoel Oymyrel mpodeccCHoHaTbHOU
NesITeTbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH
po0JIeM XUMUUYECKON U IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO IO TIPOOIeME U
npejyIaraTh BO3SMOXHBIC TTYTH €€

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