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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE CpeqHEro ooiiero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBanuu
B Poccuiickoit ®denepanumn», TpeOoBaHUN K pe3yibTaTaM OCBOCHUS (denepaibHON
oOpa3oBaTenbHON mporpamMmbl  cpenHero obOmero ob6pazoBanus (POII  COO),
npeacTaBleHHbIX B dDenepaqbHOM TOCYIapCTBEHHOM O00pa30BaTEIbHOM CTaHJapTe
COO, c¢ vyuérom Konmenmuu mnpenojaBaHus Y4eOHOTO TMpeaMeTra «XUMUS)
B o0OpasoBarenbHbIX opranuzanusax Poccuiickoit denepannu, pean3yronmX OCHOBHbIC
oOpa3oBaTeibHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit denepannn Ha nepuon g0 2025 roma» (PacmopspkeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3paboTKe MpOrpaMMBbl M0 XMUMHH, K ONPEIEICHUI0 O0IIeiH
CTpateruu OOy4YeHUs, BOCIIUTAHUS U Pa3BUTHS OOYUYAIOIIMXCA CPEJICTBAMU Y4EOHOTO
npeamera «Xumusi» ansg 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHbele mosiokeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
CoJlepKaHMs, PE3yJbTaTOB OOyYEeHHS W TpeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMM C JaHHBIMHU MOJOKEHUSAMH MporpaMMa Mo XuMuu (0a30BbIN
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 0Opa30BaHUS:

yCTaHABJIMBAET o00s3aTeibHOEe (MHBApUAHTHOE) TMIPEIMETHOE  COJIepKaHUE,
ONpEIEeNIAeT KOJIMUYECTBEHHBIE U KAUECTBEHHbBIE €0 XapaKTEPUCTUKH Ha KaxKJIOM dTarle
M3YUYEHHUs MPEIMETa, IPEeAyCMATPUBAET NPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpeneseHus ero no KiiaccaM, OCHOBHBIM pa3jieJlaM U TeMaM Kypca;

IaéT TMpPUMEpPHOE paclpeaeNieHne y4eOHBIX YacoB MO TEMAaTHYECKUM pasJieiam,
PEKOMEHIyeT NMPUMEPHYIO TOCIEA0BATEeIbHOCTh H3YYCHHs] OTIENBbHBIX TEM Kypca
C y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKK y4eOHOTO MpoIiecca,
BO3pacTHBIX ocoOeHHocTel oOyvaronuxcst 10—11 kmaccos;

Aa€T METOAMYECKYI0 HHTEPHpPETAlMIo IeNiel W3ydeHHus TNpeaMeTa Ha YpPOBHE
COBPEMEHHBIX TMPUOPUTETOB B  CHUCTEME CpeaHero oOimiero  00pa3oBaHus,
COJIEPKATEIHPHON XapaKTEPUCTUKU TUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHONM MpOrpaMMbl CpeAHero oOmiero o0pa3oBaHusi (JIMUHOCTHBIX,
METAINpPEAMETHBIX,  IMPEAMETHBIX), OCHOBHBIX BHJIOB  y4eOHO-IIO3HABATCIHHOU
JESTEIIBHOCTH OOYyJalolerocss M0 OCBOCHUIO cojepkaHusi mpeamera. [lo Bcem
Ha3BaHHBIM TIO3WIMSIM B MpOTpaMME IO XHUMHH COOJIfOJIeHa TPEeEeMCTBEHHOCTD
c denepanbHOM paboueld mporpaMMoil OCHOBHOTO OOIIEro 0Opa3oBaHMs IO XUMUH
(s 8-9 kaccoB 00pa3oBaTENbHBIX OpraHU3alluii, 0a30BbIN YPOBEHB).

XumMHueckoe oOpa3oBaHME, MOJYy4aeMOE€ BBIMYCKHUKAMH 00111€00pa3oBaTeIbHON
OpraHu3allid, SIBISETCS HEOTHhEMJIEMOW YacThi0 WX 0Opa3oBaHHOCTH. OHO CIIYXUT
3aBEpIIAIONIMM JTAlOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX [IECHHOCTEH, MPUCYIIHNX IIEIOCTHON CHCTeMe XUMHYECKOTO 00pa3oBaHus. JTH
IEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJBI, (POPMHUPOBAHMS MHPOBO33PEHHS U



o0miei KyJIbTypbl YEJIOBEKAa, a TaKXKE SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBBIO U MpPUPOIHON cpene. Peamusyercss xumuueckoe oOpa3oBaHUE
oOyyaroluxcss Ha YpOBHE CpeIHEro o0mero oOpa3oBaHMs CpPEICTBaMU Y4eOHOTro
npeaMera «XUMHS», COAEPKaHUE U IOCTPOCHUE KOTOPOTO ONPENEIEHBI B IIpOrpaMmme
0 XUMHUHU C Y4E€TOM crienupuKd HAyKU XUMUH, €€ 3HAYEHUS B MO3HAHUHU MPHUPOJBI U
B MaTepUaJbHOM JKM3HM OOILIECTBA, a Takke ¢ Y4ETOM OOmMX 1ened u
MPUHIIAIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanusi B Poccuiickoit ®Denepanuu. Tak, Hampumep, npu (HopMHpPOBaAHUH
COJepKaHusl IpeaMeTa «XUMUS» YUYTEHbl CIEIYIOIIHUE IOJIOKEHHUS O CHelU(UKEe U
3HAYECHUHU HAYKU XUMUH.

XuMHUsL KaK DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIPaeT o0coOyl poJb
B COBPEMEHHOW IIUBUJIM3ALIMH, B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHNE PALIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, B CO3/IaHUE
LEJIOCTHOTO MPEACTaBICHUsI 00 OKpYKaloIeM MHUpPE KaK O €IUHCTBE NPUPOABl U
YeJIoBeKa, KOTopoe (OPMHUPYETCS B XMMHUU Ha OCHOBE NOHMMAaHHUS BEIIECTBEHHOIO
COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIy CTPOCHUEM BELIECTB, UX
CBOMCTBAMM U BO3MOXKHBIMU 00JIACTSAMHU TPUMEHEHHUS.

TecHO B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMHUSA CTaa
HEOTHEMJIEMOM YacThl0O MHUPOBOW KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HH Kaxzaoro wieHa oOmectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujarebHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha pelIeHHEe riI100albHbIX
po0JieM YyCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTCTHUECKOM, IMUIIIEBOM,
HKOJIOTUYECKOI 0€30MACHOCTH U OXPaHbI 3JJ0POBBSI.

B cooTBeTCTBUU C 00OIIMMHU LEISIMU U IPUHIIMIIAME CPETHETO O0LIEro o0pa3oBaHus
cogepkanne mpeamera «Xumusi» (10-11 kmaccel, 0a30BBIA ypOBCHb H3yUYCHHS)
OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO MOATOTOBKY OOyYarouIuxcs,
HEOOXOAMMYIO MM JJisi BbIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOUEHUS B JKU3Hb COLMYMa, NPOAODKEHHS 0Opa3oBaHUs B Pa3IMYHBIX O0JIACTSX,
HE CBSA3aHHBIX HEMOCPEIACTBEHHO C XUMUEH.

CocTaBsIOMUMHU MTpeAMETa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Opranuyeckast
xumusi» U «O0IIas U HeopraHuyeckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUs
KOTOPBIX SIBIISIFOTCA OCHOBBI 0a30BOI HAyKH: CHUCTeMa 3HAaHUI MO HEOPraHW4ecKOou
XUMUU (C BKIIOYEHMEM 3HaHU H3 O0O0IIed XUMUM) W OpPraHUYEeCKOM XUMUMU.
dopMupoBaHUE JaHHOW CHUCTEMbl 3HAHWW TPU HU3YYCHUHM TpeaMera obOecreunBacT
BO3MOYKHOCTh PACCMOTPEHHMS BCEIr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPUH XUMUMU.

CtpykTypa coaepkanus KypcoB — «Opranumueckas xumusi» u «OO0mas u
HeopraHuyeckas XuMus» c(popMupoBaHa B IpOrpaMmMe 1o XMMUU Ha OCHOBE CUCTEMHOTO
noJIXoJa K M3y4yeHUI0 Y4eOHOro Marepuaja u  OO0YCJIOBJI€HA HCTOPUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha ONPENEIEHHBIX TEOPETUUYECKUX YpOBHsX. Tak,
B Kypc€ OpPraHMYECKOM XMMMM BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOECHUSI OPraHUYECKUX COEAMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
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AIIEKTPOHHBIX MPEJCTABICHUN O CTPOCHHUH BerlecTB. CBeeHusl 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PAa3BUTHUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJIOTHYECKH
aKTUBHBIX COE€IMHEHM. B Kypce OpraHMyeckod XUMHHU TIOJIYy4YarOT pPa3BUTHE
chopMUpOBaHHBICE Ha YypPOBHE OCHOBHOIO OOINNEro 0Opa30BaHHS I€pPBOHAYAJIbHBIC
MPEACTABIICHUS] O XHMHYECKOW CBS3M, KIACCU(PHKAIMOHHBIX MPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUUECKOW PEaKIIUU.

ITon HOBBIM yrJioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YPOBHS
paccMaTpWBaeTCs W3Y4YEHHBI HA ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKUI MaTepuall M (HaKTOJIOTHYSCKHE CBEJICHHUS O BEIICCTBAX M XMMHUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O011asi 1 HeopraHU9IecKas XUMHUSD 00yJaronuMcst
MPEIOCTABISACTCS  BO3MOKHOCTh OCO3HaTh 3HAYEHHWE IEPHUOJIMYECKOr0 3aKOHa
C OOIIETEOPETUUECKUX U METOJIOJIOTUUECKUX MO3UIINHI, TIIy0XKe MOHATh UCTOPUUYECKOE
U3MEHEeHHe (YHKIMHA HTOro 3akoHa — OT oO0oOmaromed A0 OOBICHSAIOMIEH u
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWKA O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TaKXKE€ O XUMHUUYECKMX PpEAKUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHUs AomoJiHsgeTcs B kypcax 10 m 11 kmaccoB sneMeHTaMu
COJIEprKaHMsl, UMEIOIUMU KYJIbTYPOJOTHUECKUN U MPUKIAJIHONU XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMUH C APYTUMU HAyKaMH, PacCKpBIBAIOT €&
pOJib B TO3HABATEIBHOM W MPAKTUUECKON ACSATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBXKECHHUS K IIPOIIECCY TBOPUYECTBA B O0JACTH TEOPHUHU W IMPAKTHUYCCKUX
MPUJIOKCHUN XUMHH, TMOMOTAIOT BBIIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATH
HH(pOpMAINIO U IPUMEHATH € ISl TIOTIOTHEHUS 3HAHUM, PEIICHHUS HHTCIUICKTYaIbHBIX
U DKCTIEPUMEHTAJIBHBIX MCCIIENOBATEIbCKUX 3a/ad. B 1enoM cojaepkaHue ydeOHOro
npeaMera «XuMus» JaHHOTO YPOBHS U3Y4YEHUsS] OPUEHTHPOBAHO Ha (HOpMHUPOBaHUE
y 00ydJaronuxcs MHUPOBO33PEHUYCCKOW OCHOBBI JIJIsi TIOHMMaHUS (PHIIOCODCKUX HJICH,
TaKuX Kak: MaTepuajlbHOE €JIMHCTBO HEOPraHMYEeCKOTO W OpPraHUYeCcKoro Mupa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOSHHEM, IT03HABA€MOCTH
MPUPOHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA U PELICHUS POTUBOPEUMI MEKy HOBBIMU
(dbakTaMd U TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHHME POJIM XMUMHUU B PEUICHUU
HKOJIOTHYECKUX MPOOJIeM, a TakKe MpoOjeM COEpexEHUs IHEPTreTUYECKUX PECYPCOB,
CBIPbsI, CO3/IJaHUS HOBBIX TEXHOJIOTUN U MAaTePUAJIOB.

B mutane pemenus 3aga4 BOCHHUTAHUS, PA3BUTHS U COIUATM3AIMN O0YYAIOIIUXCS
MPUHSTHIE MPOTPAMMOM M0 XMMHUHU TTOAXObI K ONIPEACICHUIO COACPKAHUS U IIOCTPOSHUS
npeaMeTa TpeaycCMaTpuBalOT (HOPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX JCHCTBUH,
UMEIONTUX 0a30BOE 3HAUCHHUE IS PA3IMYHbBIX BUIOB ACATCIBHOCTH: PEIICHHS TIPoOIeM,
MOMCKa, aHaJiu3a U 00paboTku UHGOPMAIIUU, HEOOXOIUMBIX Il TPUOOPETEHUS OIbITa
MPAKTUYECKOW W MCCIICNOBATEILCKON JEATEIbHOCTH, 3aHMUMAIOIIECH Ba)XHOE MECTO
B ITO3HAHUHU XMMHHU.

B npakTuke npenojaBaHusi XMMUM KaKk Ha YPOBHE OCHOBHOT'O 00IIIer0 00Opa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHus, MPU OMPEIEICHUHN COJIEPKATEIbHON
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XapaKTepUCTUKU LEJIed M3Y4YEHUs [MpeaMeTa HAMpaBICHUEM IE€PBOCTEIICHHOM
3HaYUMOCTHU TPATUIIMOHHO MPU3HAETCA (HOPMUPOBAHME OCHOB XMMHYECKONW HAYKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, TPAKTUYECKOM JIESITEIbHOCTH Y€JI0BEeKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOOUYECKOW TOYKU 3PEHHS TAKOH
MOJIXOJ1 K OIPEACIICHHUIO LIeJIEl N3YUEHUS IPEIMETA SBJIAETCS BIIOJIHE ONPABIaHHbIM.

CoracHO JaHHOW TOYKE 3pEHUs IVIABHBIMH LIEJIIMA U3yYEHUS MTpeaMeTa « XUMUSD)
Ha 0a3oBoM ypoBHe (10-11 Ki1.) ABIIAIOTCS:

dbopMHpOBaHHE CUCTEMBbI XMMHYECKUX 3HAHUN KaK Ba)KHEHIIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC MOHSTHS,
(dbyHIaMeHTallbHbIE 3aKOHBl U TEOPHUH XUMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHE U
NOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

(opMHpOBaHHME W pPa3BUTHE MPEJICTABICHUH O HAYYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKlui, HEOOXOAMMBIX JJig TNPUOOpPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUUECKUX SBJICHHUM, UIMEIOIIUX MECTO B MPUPOJIE,
B [IPAKTUYECKON U MMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB NEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XUMHUYECKOIO HKCIIEPUMEHTa, COOJIOJIEHUEM IMpaBuil O€30MacHOro
oOpalleHus ¢ BEIEeCTBaAMH.

Hapsiny ¢ »Tum copepskarenbHash XapakKTEpUCTHKA Ieled W 3aJay H3y4yeHUus
npeaMera B NporpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBHUH C
HOBBIMM TNPUOPUTETAMH B CUCTEME CpeaHero obuiero ooOpasoBanus. CeronaHs B
MPErnoJlaBaHu XUMUU B OOJBIIEH CTEMeHW OTHAETCS MPEANOYTEHUE MPAKTUUYECKOM
KOMITIOHEHTE co/iepKaHusi 0O0y4eHHs], OPUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHUKA
OIOIE00pa30BaTEeIbHOM  OpTraHM3alliM, BIJIAJICIONIETO HE HA0OpOM 3HAaHMM, a
(yHKUHMOHAJIBHOM TIpaMOTHOCTBIO, TO €CTh CHOCO0OAaMHM W YMEHHUSIMH aKTHBHOIO
MOJIYYEHHUS 3HAHUM U IPUMEHEHHS UX B PEATbHOMN JKU3HU JJISI PEIICHUS TPAKTUYECKHUX
3a1ad.

B sToi1 CBA3M mpu HU3ydeHHUM NpeaMeTra «XHUMUs» JTOMUHHUPYIOLIEE 3HAUYEHUE
MpUOOPETAIOT TAaKUE LIETU U 3a]1a4M, KaK:

aganTanus OOyYarolMXCS K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMHpOBaHNE UHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHCHHUEM;

(dopMHpoBaHrEe y 00YHAIOIIUXCS KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHLIUN),
MMEIOUIMX YHHBEPCAIbHOE 3HAYECHHE JIJISi PA3JIMYHBIX BUIOB JESITEIBHOCTHU: PEIICHUS
npoOiem, TMOUCKa, aHaiau3a W o0paboTKM  HMHPOpMalUuH,  HEOOXOAUMBIX
JUTSI TIPUOOPETEHUS OMBITA IEATEILHOCTH, KOTOpasi 3aHUMAeT BAXKHOE MECTO B TIO3HAHUU
XUMHUH, a TaKXKe JUIsl OLIGHKM C TMO3ULMNA 3KOJOTMYECKOW Oe30MacCHOCTH XapakTepa
BJIUSIHUS BELIECTB M XMMHUYECKUX IMPOLIECCOB HA OPraHU3M YEJIOBEKa M MPUPOIHYIO
cpeay,

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKUX
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CIOCOOHOCTEH 00y4aromMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE
3HAaHUS 0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEeMEeHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JJIs TIOMCKA M aHaJIi3a yuyeOHOM U HayyHO-
HOIYJISIPHOI MH(OPMAITUH XUMHUYECKOTO COJICPKAHHUS;

(dopMupoBaHHE MU Pa3BUTHE Y OOYYAIOMIMXCS aCCOIMATHBHOTO U JIOTUYECKOTO
MBIIUICHUS, HaOIIOIATEIFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPU I[UIAHUPOBAHMM U TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCITUTaHUE Y 00yYaromuxcs yOekIEHHOCTH B TyMaHUCTUYECKON HAIIPaBICHHOCTH
XUMHH, €€ BaXXHOW pOJM B PEHICHUH TJIO00ATbHBIX MPOOIEM PpPallMOHAIBHOTO
NPUPOAOIONB30BaHMS, TIOMOJHEHUS HHEPreTUYECKUX PECypCcOB M COXpaHEHHS
IPUPOJTHOTO PABHOBECHS, OCO3HAHHA HEOOXOIUMOCTH OEpEeKHOr0 OTHOIIEHUS
K TPUPOAEC M CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOPETEHHS OMBITa HCIIOIb30BAHUS
NOJyYEHHBIX 3HAHUW I MPUHATHS TPAMOTHBIX PELICHUH B CHUTYyalUsX, CBA3aHHbBIX
C XUMHUYECKIUMH SBIICHUSMHU.

[enu w 3amaun  u3ydeHus nOpeaMmeTa «XUMHS» MNOAYYWIA TMOAPOOHYIO
METOJMYECKYI0 HMHTepHpeTanuto B pasnene «[lmanupyemble pe3ynbTaTbl OCBOCHMS
IporpaMMbl IO XUMHUW», Oarogapss ueMy oOecredeHo 4ETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHUS U YMEHHS UMEIOT MpsIMOE OTHOLIECHHE K peain3allud KOHKPETHOU
LeJIN.

B yueOGHOM mutaHe cpeaHero ooOiero o0pa3oBaHus HpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00nacTu «EcTecTBeHHO-HAYyYHBIC TIPEIMETHD».

OOr1iiee YMCIIO YacoB, PEKOMEHIOBAHHBIX ISl W3ydeHHs Xumuu — 68 uacos:
B 10 xiacce — 34 vaca (1 yac B Hezenro), B 11 kiacce — 34 vaca (1 yac B Heziesio).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[Ipenmer oprannyeckoil XWMHHU: €€ BO3HMKHOBEHHME, pAa3BUTHE W 3HAYCHHE
B IIOJYYCHMHM HOBBIX BELIECTB W MaTepUaIOB. Teopus CTPOEHHUS OpraHMYecKuX
coequHennit A.M. bytnepoBa, e€ ocHoBHble monoxkeHHs. CTPYKTypHBIE (POPMYIIBI
OpraHMYecKUX BemiecTB. ['omosorus, usomepus. XuMudeckas CBA3b B OPraHUYECKHUX
COCMHEHUSIX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KilaccupUKaM OpraHUMYecKUx BemiecTB. HomeHkmatypa
OpPraHUYECKUX COCNMHEHUN (CHCTEeMaTHUecKas) M TPUBHAIbHbIC HA3BAHMS Ba)KHEUIIINX
IpeICTaBUTENEH KIIACCOB OPTaHUIECKUX BEIIECTB.

JKCIepPUMEHTAIbHbIE METO/IbI H3Yy4YeHHs BelleCTB M X MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3iiaMyu OPTaHUYECKIX BEIIECTB M MaTepHaliaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEIECTB, HAONMIOJICHHE U OINUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — MPOCTEHIINe
MPEICTAaBUTENN aTKaHOB: (DU3MUECKUE U XUMUIECKHE CBOWCTBA (PEaKIMy 3aMEIeHUS U
TOpeHUsl), HaXOXKJACHUE B MPUPOJIC, TTOTYUCHUE U IPUMEHECHHE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTUYECKUM psAl. DTWIEH W TPOMWIECH —
IPOCTEHIMEe MPECTaBUTENN AIKCHOB: (PM3MUECKUe U XUMUYECKHE CBOMCTBA (peaKkiiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpATAIlMM, OKHUCJICHHS U MOJUMEpU3AIUN),
MOJTyYeHUE U TIPUMEHEHHE.

Anxanuensl: Oyramguen-1,3 u wmetunOyrtaaueH-1,3: cTpoeHue, Ba)KHEHIIIHNE
XUMHYECKHE CBOMCTBa (peakiusi mnoiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa ¥ pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOECHMSI, TOMOJIOTUYECKUI psil. AUETHIIEH —
NPOCTEHINNI MPEeACTaBUTEIh ATKUHOB: COCTaB, CTPOCHUE, (DU3MUECKHE W XUMUYECKUE
CBOMCTBa (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATANHA, TOPEHUS),
MOJTyYeHUE U IPUMEHEHHE.

Apensl. ben3zon: cocras, ctpoeHue, Gu3NYECKUE U XUMHUUECKHUE CBOMCTBA (peakIuu
rajJlOr€eHUPOBAaHUS M HUTPOBAHUs), MOJy4YeHHE U MpUMEHeHue. Toayon: cocmas,
cmpoeHue, @uaudeckue U Xumuyeckue C80UCMEa (Peakyuu 2ani02eHUpOSanus U
HUMpOoBanus), noaydenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHyeckas CBA3b
MEXTy YTIIEBOJAOPOIaMH, MPUHAMIC)KAIUMH K PA3IMUHBIM KJIacCaM.

1 Kypcusom B TEKCTe BBIJICICHBI JJIEMEHTHI COJEpXKaHMs YYeOHOro MaTepuaya, KOTOpPhle H3y4aroTcs
B 03HAKOMUTEJHLHOM ILJIAHE U HE BKJIIOYAIOTCSA B COCTaB NpeIMETHBIX pe3yiapTaToB ocBoeHuss OOII COO
Ha 0a30BOM YpOBHE.



[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoOb! nepepadboTky HeTU: EPErOHKa, KPEKUHT
(TepMUYECKHM, KaTalUTHYeCKui), muponu3. IlIpoaykTbl mepepaOoTKu HEPTH, UX
IPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTBI €ro
nepepadoTKHU.

JKCIepUMEHTAJIbHbIE MeTOAbI H3YYeHHs BEIeCTB M X NpeBpalleHui

O3zHakoMJIeHHE ¢ 00pa3liaMu IIacTMAcC, KayuyKOB U pe3UHbI, KoJUTeKIuu «HepTh»
U «YTollb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TaJOr€HOMPOU3BOIHBIX,
POBEJCHIE MPAKTUYeCKOH padoThl: MOTyUYCHHE STUICHA U U3yYEHHUE €TO CBOICTB.

PacuérHble 3agaun

Boeluucienus no ypaBHEHHUIO XUMHUUYECKOW peaklnu (Macchl, 00bEMa, KOIMYeCTBa
MCXOJHOTO BEILECTBA WM MPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BELIECTB UJIM MPOJTYKTOB PEAKIIUN).

Kucnopoaconepxaiue opranniyecKue coeJMHEHUs!

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOEHUE, (PU3NIECKUE U
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBSI3M MEXAy MOJIeKyJaMu crupToB. JleiicTBue
METaHOJIA ¥ 3TAHOJIa HA OPraHU3M YEeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO IICJIOYHBIMU MeETajulaMU, KaueCTBEHHAs
peakiusi Ha MHOTOATOMHbIE CUPThI). JleiicTBue Ha opraHu3M uenoBeka. [Ipumenenue
[IIMLEPUHA U STUJICHTIIUKOIIS.

DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3HMUECKUE U XUMUYECKHUE CBOMCTBA. TOKCMYHOCTh
dbenona. [Ipumenenue derHoa.

Anbaerunpl u kemonsi. DopManbieruj, alleTalbIerua: CTpoeHue, (pusndyeckue u
XUMHUYECKHE CBOMCTBA (peaklud OKHUCJICHUS U BOCCTAHOBIICHMS, KaueCTBEHHbIC
peakiuu), MoJIy4eHHe ¥ PUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOJIYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE Tpe/e/ibHbIE KapOOHOBBIC KHUCIOTHL. MypaBbUHAs M YKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYECKrEe U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME I Kilacca
KHUCIIOT, peakuus »>Tepuukanuu), MoaydyeHne u mnpumeHeHue. CreapuHoBas u
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENIH BBICIIMX KAPOOHOBBIX KUCJIOT. Mbljla KaK COJH
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBHE.

Crnoxxnaple 2(QUpHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. [ MIAPOIN3 CIOMKHBIX
a¢upos. Kupsl. I'uaponus xupos. [lpumenenue »kupoB. buosorndeckas poJib >KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMS YIIIEBOJIOB (MOHO-, AU- W TOJUCAXapUIIbI).
['mrokx03a — mpocTelii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKue
U XUMHYECKHEe cBoicTBa (B3aumopeictBue ¢ ruapokcuaom wmeau(ll), oxucienwue
aMMHAYHBIM pacTBOpPOM okcuaa cepedpa(l), BoccTaHOBIEHUE, OPOKEHUE TIIFOKO3BI),



HaxXOXJEHUE B MPHUPOJIE, MPUMEHEeHHEe, Ononorndeckas poib. DotocuaTe3. OpykTos3a
KaK M30Mep TITFOKO3HI.

Caxaposza — npeocmagumenb OUCaxapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPupooe u
npumeHenue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
EJUTI0NI03bl. DU3NYECKHE M XUMHUECKHE CBOMCTBA Kpaxmaia (TUAPOIN3, KaueCTBEHHAS
peaKIus ¢ UOJIOM).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NMpeBpalleHni

[IpoBenenue, HaOMIONEHUE M OMHCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCIECHUE 3TaHOJIA OKCUIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C TUIPOKCHUIIOM
meau(ll)), ampaerunoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Menu(Ill), B3aummopeiicTBUEe Kpaxmaiga C  HOJAOM), MPOBEJCHUE
MPaKTUIECKON pabOTHI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuéTHble 3aga4un

Bbluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOTO BEIIECTBA WJIM NPOAYKTAa pPEaKUUH IO H3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30Tcoaepikalue oprannyeckne coeInHeHns

Amunvl. Memunamun u aHUIUH: COCMAs, cmpoenue, usuyecKue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MIpUMeEpe TIuIMHa). bruonorniyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuyHas,
BTOPHUYHAS U TPETUYHASI CTPYKTypa OENKOB. XMMUUYECKHE CBOMCTBA OCIIKOB: THUAPOIIH3,
JeHATypalns, KaueCTBCHHBIC PEaKIINKA Ha OCITKH.

JKCIepPUMEHTAJIbHbIE METOAbI U3yUYeHHS BellleCTB U UX NMpeBpalleHui
HaOnronenue u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeJKOB
IIPU HarpeBaHMH, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMoJieKyJISIpHBbIE COeTMHEHUS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIDHBIX COCIMHEHHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3ALINU, CPEIHSS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE€3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUMN — TOJMMEpHU3aIus 1
MTOJIMKOHIEHCAIIHSI.

IInacmmaccol  (noausmuner, NOAUNPONULEH, HOJUBUHUIXTIOPUO, NOIAUCIUPOTL).
Hamypanonoiti u cunmemuueckue kayuyku (6ymaoueHoswlil, XJ10pONPeHosblll U
usonpeHoswlil). Bonokua: namypanvhble (XI0NOK, wepcmb, WENK), UCKYCCMEEHHbIE
(ayemammuoe 80J10KHO, BUCKO3A), CUHMemu4ecKue (KanpoH u 1aécam).



JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.

Me:xnpeaMeTHble CBA3H

Peasmm3annst MeXIpeaIMETHBIX CBS3€HM INPU HW3YYECHHM OPraHUYECKOW XUMUU
B 10 Ky1acce oCylIecTBIsIETCS Yepe3 UCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JI OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIE IOHATHUS: SIBICHUE, HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CUHTE3, KJIacCU(PUKALUS, MEPUOIUYHOCTh, HAOIIOIECHHUE, U3MEPEHHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YpOBEHb, BEUIECTBO, TE€NO, OOBEM, arperaTHoe COCTOSHUE BELIECTBA, (PU3NUYECKUE
BEJIMYMHBI U €TMHULIBI UX U3MEPCHUS.

buonorust: knerka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHu3MeE,
dboToCcHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE IOPOJbI, MOJIE3HbIE HMCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHoJOorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAaHHUSA, MOIOLIUE
CPEACTBA, JICKAPCTBEHHBIE U KOCMETHUECKHE ITPENapaThl, MATEpUAIIbI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernyeckue OCHOBbI XUMHUU

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTHYecKue YypOBHH, IMOIAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, O- 3JIEMEHTHL
Oco0eHHOCTH pacipeieNieHus SJIEKTPOHOB MO0 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YEeTBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaInsi aTOMOB.

[Tepuonnueckuii 3akoH u llepuoguueckass cucTeMa XHWMHYECKUX DSJIEMEHTOB
JA.UN. MenneneeBa. CBsi3b NEPUOAUYECKOrO0 3akoHa U Ileproanyueckor CHCTEMBI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEpPHOCTH WM3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CJIOKHBIX BEHIECTB MO TPYyMIaM M NEpPUOJaM. 3HAUYCHUE TMEPUOAUYECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMHU4eckoi CBsI3U (KOBaJEHTHAs
HEMOoJISIpHAsE W TOJspHasi, HWOHHAS, MeTauindeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHYECKOUW CBSI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOpHBIN). BomopogHas
CBsI3b. BalleHTHOCTH. DJIEKTPOOTPULIATENILHOCTh. CTENEeHb OKUCIEHUS. VIOHBI: KAaTUOHBI
Y AaHUOHBI.
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BemiectBa MOJEKYJISIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUIIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAIUIMYECKON PEIIETKH.

ITonsATHE O MUCTIEPCHBIX cUcTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBas
JI0JIs1 BEILIECTBA B PacTBOPE.

Krnaccudukanus HeopraHnueckux coeanHeHuid. HoMmeHkiaTypa HeOpraHu4ecKuxX
BEIIECTB. |'€éHeTHMYeCcKass CBA3b HEOPraHWYECKMX BEIIECTB, IPHUHAJICIKAIINX
K Pa3JIM4HbIM KJIACCaM.

Xumuueckas peakuus. Knaccupukanus XUMHYECKUX peakUnuid B HEOPraHUYECKON
U OpPraHUYECKOM XMMHUHU. 3aKOH COXPAaHEHHsS MAacChl BEUIECTB, 3aKOH COXPAHEHUS M
IIPEBPALLECHHS SJHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (akTopoB. OOpaTtuMble
peakuu. XumMu4yeckoe paBHoBecue. DaKTOPHI, BIUSIOMINE HA COCTOSTHUE XUMHYECKOTO
paBHOBecus. [Ipuniun Jle [larenbe.

OnexTponutuyeckas auccounanus. CunbHble U cialble snekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCHasl, HEUTpalibHad, 1eno4Has. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
OpP2aHUYECKUX GeUecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE  peakuuu. [lowamue 00  snekmponuse
pacniasos u pacmeopos coel. llpumenenue snekmpoausa.

JKCIEPUMEHTATbHBIC METOAbI H3Yy4YeHHs BeIIECTB M X NPeBpalleHHil

Hemonctpauusa Ttabmun «llepuoanueckas cucTeMa XHMMHYECKUX  AJIEMEHTOB
.. MenneneeBa», uzydeHUe MOACNCH KPHUCTAIUIMYECKUX PpEHIETOK, HAOIIOACHHE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pPa3yoKEHUE MEPOKCHUJA
BOJOPOJa B IPUCYTCTBHM KaTalau3aTopa, ONPEACIIEHUE Cpeldbl PAaCTBOPOB BEIIECTB
C MOMOUIbIO YHUBEPCAIBHOTO MHAMKATOPA, PEeaKIMM HMOHHOTO OOMEHa), MpOBEICHHE
MPaKTUYECKON paboThl «BnusHue pa3iauyHbIX (HAKTOPOB HA CKOPOCTh XMMHYECKOM
peakuum».

PacuéTHble 3ag1aun
Pacuétel mo ypaBHEHUSIM XMMHUYECKHX PEAKIUK, B TOM YHUCIE TEPMOXUMUYECKUE
pacy€Thl, pacU€Thl C UCIIOJIBL30BAHUEM MOHSITUS «MACcCOBasi JOJISl BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilonoxxenne HemeraimioB B llepuogmueckoi cHUCTEME XMMHUYECKUX
anemenToB /.M. MenzaeneeBa u 0coOOEHHOCTH CTpOoeHUs aTOMOB. Du3nueckre CBOMCTBA
HEMETAJUIOB. AJUIOTPONMS HEMETa/UIOB (Ha NMpHMEpe KUcIopoja, cephl, Gocdopa u
yriepona).

XHUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJoOT€HOB, CEphbl, a3o0Ta,
docdopa, yriaepoga U KpeMHHs) U UX COCAMHEHUHN (OKCHIIOB, KUCIOPOACOASPIKAIMINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmeHeHne BaXXKHENIIINX HEMETAIIIOB U UX COEUHECHUMU.
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Meramnel. Ilonoxenne wertawioB B llepuonnueckon cuCTEME XMMHUYECKHX
anemenToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI AIEKTPOHHBIX 000J0UYEK aTOMOB
metamwioB. OOmme  dusmdeckue cBoictBa MetauioB. CrulaBel  METaJUIOB.
DNEeKTPOXUMHUYECKUI Pl HAIPSHKEHUI METAILIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. [IpuMeHeHre MEeTaJIOB B OBITY 1 TEXHHUKE.

JKcNepUMEeHTALHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
DKCIIEPUMEHTAJIbHBIX 3a/1a4, HaONIOJCHHE U ONHCAHHWE JIEMOHCTPAIIMOHHBIX M
J1a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUIA AIFOMUHUSI C PACTBOPAMU KUCIIOT
U 1IeJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

PacuérHble 3a1a4u

Pacuétel maccel BemiecTBa WM OOBEMA Ta30B IO H3BECTHOMY KOJMYECTBY
BEI[ECTBA, MAcce WM 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIUU BELIECTB, PACUETHI
Macchl (00BbEMaA, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB
UMeeT IPUMECH.

XuMHUA M KU3Hb

Ponp xumum B oOecle4eHUH DIKOJIOTUYECKOM, SHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTH, pa3BUTUM MeTULIUHBI. [[OHSITHE 0 HAyYHBIX METO/AaX MO3HAHUS BEILIECTB
Y XUMUYECKUX PEAKLIUH.

IIpencraBiernss 00 OOMMX HAYYHBIX IPHUHIIMIIAX MPOMBIIUICHHOTO ITOJTyYCHHS
Ba)XHEMIINX BEIIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIC MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ Marepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHabl, OpPraHUUEeCKHUE U MUHEPAJIBHBIC YI00pCHHS.

XuMHsI H  30pOBbE YEJIOBEKA: IMPABWIA MCIOJb30BAHUS JICKAPCTBEHHBIX
mpernapaToB, IpaBmiia 0€30IaCHOr0 WMCIOJIB30BAHHS IIPErapaToB OBITOBOH XHUMHUH
B ITOBCEJIHEBHOM JKU3HU.

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHUYeCKOu
xumuH B 11 Kjacce ocyIiecTBIseTCs Yepe3 MCMIOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-
Hay4YHBIX IIOHATHUH, TaK W NOHATHW, SIBIAIOIIMXCS CUCTEMHBIMU JUIS OTAEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (QaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHali3, CHUHTE3, Kiaccu(uKamus, MNEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepus, SJHEPrus, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJA, YPHEPIrEeTUUECKUN YPOBEHb, BEILIECTBO, TENIO, OOBEM,

12



arperaTHoe COCTOSTHHE BELIECTBa, (PM3MYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, dKocuctema, onocdepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpanbl, TOpPHBIE MOPOJIbI, TMOJE3HbIE MCKOIMAaeMble, TOIUIMBO,
peCypCHlI.

TexHoyorusi: XuUMHYECKass NPOMBIIIIEHHOCTh, METAJUIyprus, IPOU3BOJCTBO
CTPOUTENBHBIX  MAaTEpUANIOB, CEJIbCKOXO3SIMCTBEHHOE  IPOM3BOACTBO, MHUIIEBas
IPOMBIIUIEHHOCTb, (bapmaneBTHYECKAS MPOMBIIUIEHHOCTb, IPOU3BOJICTBO
KOCMETUYECKHX  NpenaparoB, IMPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEpHUAJOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaet TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS 00yUYarOIIUMHUCS
nporpaMMm cpefHero oOmiero o00pa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuyHo-MeToanueckoil OCHOBOM [JIsi  pa3pabOTKU  IJIAaHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro O0IIero o0pa3oBaHUs SBISETCS CUCTEMHO-
JEATEeIIbHOCTHBIN MOIXO/I.

B cooTBercTBUM C CHUCTEMHO-JIEATEIBLHOCTHBIM TOJIXOJOM B CTPYKTYype
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMUSI MpeIMeTa « XUMUsS» Ha YPOBHE CPEHEr0 OOIIEro
00pa30BaHuUs BBIJIECIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHME OOYYalOIUMHCS POCCHUUCKOM TPaKJaHCKOWM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTPEIEICHUIO;

HaJIMYyue MOTUBALIMH K 00yUYEHHUIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUU JUYHOCTH HAa OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPaUIIMi 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOy4arolIMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JESITEIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHU, MMPUCYIIIUMHU 1IEJIOCTHON CHUCTEME
XUMHUYECKOT0 00pa3oBaHus;

HaJM4Ke IPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTH LIEJIU
U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIngyHOCTHBIE PEe3yIbTaThl OCBOCHUS NIPEAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCIUTATEIBHOM JESATEIPHOCTH B COOTBETCTBHUHM C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSMHU U UJCATaMH POCCUICKOTO
TPaKIAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIIECTBE HOPMaMHU M TIPABUIIAMH TTOBEIACHUS,
CIIOCOOCTBYIOIIUMHU TMPOIECCaM CaMOTO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHSI INYHOCTH O0YyUYarOIINXCS.

JIugyHOCTHBIE  pe3yibTaThl  OCBOCHUS  MpeaMeTa  «XUMHUS»  OTPaXaroT
cOPMHPOBAHHOCTh  ONbITA TO3HABATEJIBHOW W  MPAKTUYECKOW JCSITEIBHOCTH
oOy4Jarommxcs 1Mo peajnu3aluy NPUHATHIX B 00111eCTBE LIEHHOCTEH, B TOM YHCIIE€ B HACTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IIPaB M OOS3aHHOCTEM,
YBaKEHUS K 3aKOHY M IIPABOMOPSIKY;

IPEACTABICHUS O COI[HAIbHBIX HOPMAxX M MPaBUIIaX MEKINYHOCTHBIX OTHOIICHHI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH TMPH CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIIEHHH Y4eOHBIX M IO3HABATEIBHBIX 3a[a4Y, BBITOJHCHHM XHMHUYECKHX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTH ITOHMMATh U [IPUHUMATb MOTUBbI, HAMCPCHUS, JIOTUKY U apTYMCHTBI
APYIux IIpHu aHAJIU3C PA3JIMYHBIX BUI0B yqe6H0ﬁ JACATCIBbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMA '

LICHHOCTHOTO  OTHOIIEHUS K MCTOPUYECKOMY UM  HAYYHOMY  HACIIEIHIO
OTEYECTBEHHOU XUMMUH;

YBOKEHHUA K TMpoleccy TBOpUYECTBA B OOJacCTH TEOPUM U MPAKTUYECKOTO
IIPUMEHEHUSA XHMMHUH, OCO3HAHUSA TOrO, YTO JOCTMIKEHHsS HAYKH €CThb pe3yJbTar
JUINTEIbHBIX HAOJIOJIEHUH, KPOIOTIMBBIX AKCIIEPUMEHTAIbHBIX [TOMCKOB, TOCTOSTHHOTO
TPyZa YYEHBIX U IPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHHM U IIOCIEAYIOLIEM aHaIU3€e
MH(pOpMAIKU O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U MOCTYIIKU CBOUX TOBApPHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEACTBUI 3TUX IMOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPHI 310POBBSI:

MMOHUMAaHUs LIEHHOCTEN 310pOBOro M 6e30macHOro odpasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U ICUXHUYECKOMY
3JI0POBBIO;

COOMIO/IeHNsT TMpaBWJl 0OE30MAaCHOT0 OOpalleHus C BeHeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEJCHUS B CUTYALMSIX, YITPOKAIOIIUX 340POBBIO U KU3HH JIFOJIEH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJIeHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs );

5) TPy10BOT0O BOCIIUTAHMS :

KOMMYHUKATHBHOW KOMITETEHTHOCTH B y4e€OHO-HCCIICOBATEIIBCKOM JEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTHX BUIAX JIEATCILHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUUYECKHX 3aJlad COIHMAIbHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpECa K TPAKTHYCCKOMY HM3yYCHHIO TIpodeccwii  pa3nmyHoro  poja,
B TOM YHCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHH,

YBOXCHUS K TPYY, JTIOJISIM TPYyAa U PE3yJIbTaTaM TPYA0BON JACATCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHONW TPACKTOPUU 0Opa30BaHUA,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C Yy4€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWUMHU, HMHTEPECOB U TOTpeOHOCTEU
00IIIECTBA;
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6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

HKOJIOTMUYECKH IIeJIECOO0Pa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHKY
CYILECTBOBAHMSI JKU3HU Ha 3eMIIE;

INOHMMaHUsl TJ00AJIbHOIO XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHUS
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLMATILHOM CPELBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIOIB30BAHUS TOCTIKEHUN XUMUU JAJSl PELICHHS
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOIOIIOIb30BaHNS;

AKTUBHOI'O HEIPUATUS ACHUCTBHM, NMPUHOCAIIMX BPEI OKPYKAIOUIEH IPUPOIHOU
cpene, yMEHHUs IpPOrHO3MpPOBaTh HEOJArONpPUATHBIE HSKOJOTUYECKUE TIOCIEICTBUA
IIPEANPUHAMAEMBIX IEHCTBUM U PEJOTBPAILATD UX;

HaJu4yus Pa3BUTOIO DKOJIOTMYECKOIO0 MBILICHUS, JKOJIOTHYECKON KYJIBTYpHI,
OIBITA JIEATEIIBHOCTH HKOJOTMYECKON HAIIPAaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSA
UMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHON M COIIMAIIBHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIEOJIOTHU XeMO(oOuu;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS :

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

MOHUMAaHUs CeU(UKN XMMHUH KaK HAyKH, OCO3HAaHUs €€ pojii B (OpPMHUPOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUUA  LEJIOCTHOTO  TMPEJCTABICHUS
00 OKpy’KaroIeM MHpE Kak O €AMHCTBE MPUPOILI M YSIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUuH Mpo0JIeM COXPAHEHHS PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH TSI COBPEMEHHOM ITUBUIIN3AIINH: B €€
TYMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXXHOM pONMM B CO3/aHUM HOBOWM 0asbl
MaTepHaNbHOW KYJIBTYpHI, PEHICHUU TIOOATBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTHUH MEAUIIMHBI, 00CCIICUCHUM YCJIOBHM YCIEITHOTO TPyJa M JIKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YJIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble
3HAHMS JUIsI aHAIW3a U OOBSICHEHUS SBJICHHM OKPYXAIOIIETO MUPA U TTPOUCXOISIINAX
B HEM M3MEHEHUH, YMEHHS JellaTh 00OOCHOBAHHBIC 3aKJIFOUYCHHSI HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS JAHHBIX C IEJIBIO TIOYYEHUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIHPHO HCIIONIh30BaTh XUMHUUECKHE 3HAHUS IS PEIICHHUS
po0JIeM B peasIbHBIX KU3HCHHBIX CUTYaIIHSX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUU MO XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpEcCa K OCOOCHHOCTSAM TpyJa B pa3MyHbBIX cdepax NpodecCHOoHATBHON
NEeSATEITbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpemHero oo01ero 00pa3oBaHus BKIFOYAIOT:

3HAYUMEIE TS dbopMupoBaHUS MHUPOBO33pPEHUS 00yyJaroImuxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIe TIOHSATHUS, OTpaXKarollue
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIIEIU(PUKY METOA0B MO3HAHMS, HCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPrus, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEI0BaHNUE,
HaOJII0/ICHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC Yy4eOHBIC JCUCTBUS (ITO3HABATCIbHBIC, KOMMYHHKATHUBHEIE,
perylIsaTuBHBIC), obecnieunBarone GopMupoBanue (GyHKIIMOHATBLHON T'PAMOTHOCTH H
COI[MATILHON KOMITIETEHIIMN 00Yy4YaroIIuXCs;

CIIOCOOHOCTh OOYYarOUIMXCSl HUCIIOIb30BaTh OCBOCHHBIE MEXKIAUCIUILIMHAPHEIE,
MHPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS B TTIO3HABATEILHOU U
COLMAIIBHOM MTPAKTHUKE.

MertamnpeaMeTHbIC pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YI4COHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble Jloruyeckue 1eMCTBUSA:

CaMOCTOSTENbHO (POPMYJIUPOBATH U aKTYaJIM3UPOBATh NPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEU ACATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTaThl JCSITEILHOCTH C TOCTABICHHBIMU LESIMU;

VICIIOJIb30BATh IPU OCBOCHUH 3HAHUM IPUEMBI JIOTHYECKOTO MBILLICHUS — BBIJICIISTh
XapaKkTepHbIC MPU3HAKU TOHSITUNA M YCTAHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHATHUSA sl OOBSICHEHUS OT/ACIIbHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHHS U KPUTEPHUU ISl KiIacCU(UKAIMKM BEIIECTB U XUMHYECKUX
pEeaKUunii;

YCTAHABJIMBATh  NPUYMHHO-CIICACTBEHHBIE  CBSI3M  MEXAY  HM3y4aeMbIMU
ABJICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYX JEHUs (MHAYKTUBHbBIC, I€NYKTUBHbBIC, 10 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYUS B PAaCCMATPUBAEMbBIX  SBJICHUSIX,
dbopMyIMpPOBaTh BHIBOJIBI M 3aKJTFOUYEHUS,

MPUMEHATh B IIPOLECCE NO3HAHUS, WCIOJb3YEMbIE B XUMHUHU CHMBOJIUYECKHUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dSIeMeHTa, XuMuueckas (opmyla, ypaBHEHHE XUMHUUYECKOM peakiud —
IIPY PENICHUH YYeOHBIX TTO3HABATEIBHBIX U MTPAKTUIECKUX 3a]1a4, IPUMEHSATH Ha3BaHHBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUSA XapPAKTEPHBIX ITPU3HAKOB H3Yy4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN.
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Ba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(bopMyIHpOBATH 1IEJIM U 33]1a4M UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTaBICHHBIC U
CaMOCTOSITENILHO CPOPMYITHUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMUPOBAHUSI THIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXJECHUM;

BJIAJIETh HaBbIKAMU CaMOCTOATENIBHOTO IUNIAHUPOBAHUS U IPOBEACHUS YUCHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHsI HAONIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIFHO TMPOTHO3UPOBATH €r0 pe3ynbTar, (OpMyIUpPOBaTh OOOOUICHHUS H
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIENOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTaHHON paboTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B [T03HAHMS.

Pabora ¢ unpopmanumeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMalUuH (HAyYHO-TOMYJIIpHas
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHHS, KPUTUYECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTH;

(opMyIHpPOBATH 3aMIPOCHl U PUMEHATH PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(pOopMaIuu, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS! YUEOHBIX 33a]1a4 ONPECIEHHOTO TUIIA;

npuodpeTaTb  ONBIT  HMCHOJb30BaHUS  MHQPOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaYECTBE CPEACTBA MPU pabdOTe C XUMHUYECKOU
uH(popMauen: IPUMEHATh MEXNpPeIMETHbIE ((HPU3HMUECKHE U MATEMATUYECKHE) 3HAKU U
CUMBOJIBI, (hOpPMYJIbI, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMoil TeMbl B XOJe Juajora
W/WIM  JUCKYCCUHM, BBICKAa3bIBaTh UIEH, (OPMYIUPOBAThb CBOM  MPEMAJIOKECHUS
OTHOCHUTEIIBHO BBITIOJIHCHU S HpeﬂHO)KCHHOﬁ 3aJa4H,

BBICTYIIATH C npe3eHTauHeﬁ PE3YJIbTATOB IM03HaBaTCIbHOM ACATCIIBHOCTU,
MOJYYCHHEIX CaMOCTOATCIBbHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPHW BBIIIOJIHCHHHA
XUMHUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO WCCICIOBAHUIO CBONCTB
M3y4YaeMbIX BEIIECTB, peah3alMi y4eOHOro MpoeKkTa U (OPMYIUPOBATH BHIBOJbI
o pe3yjibTaram HpOBeI[éHHBIX I/ICCJ'IGI[OBaHI/Iﬁ HYTéM corijiacoBaHus HO3I/ILII/Iﬁ B XO0A€
oOCyXIeHHsI 1 OOMEHa MHEHUSIMH.
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PerynsitTuBHble YHHBepCaJibHbIe Y4eOHbIC HeHCTBHUSA

CaMOCTOSITEJIFHO  IUTAHUPOBAaTh M OCYIIECTBJIATH CBOIO  IO3HABATEIHHYIO
NeSITeIbHOCTh, OmIpeAenss e€ Leld U 3a7ayd, KOHTPOJIMPOBAaTH U IO Mepe
HE00XO0IMMOCTH KOPPEKTUPOBATH Mpe IaraeMblil aJITOPUTM JCHCTBUMN MPH BHITOJTHEHUH
y4eOHBIX M HCCIEA0BaTEIbCKUX 3a/1a4, BEIOMpaTh Hanbomee 3PPEeKTUBHBIN CIOCO0 UX
pelieHus ¢ y4€ToM MOIy4YeHHUsI HOBBIX 3HAHUN O BEIIECTBAX M XUMHUYECKUX PEaAKILIUsX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH [EATENIbHOCTH Ha OCHOBE CaMoaHalu3a |
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

IIpeameTHBIE PE3yNIBTATBl OCBOEHUA Kypca «OpraHudeckass XHMHsD OTPaXkKarorT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUYECKON COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA, POJIM XMMHUHU B TO3HAHUU SIBJIEHUW TPUPOBL, B (HOPMUPOBAHUN
MBILUIEHUSI U KYJIBTYpPbl JUYHOCTH, €€ (PyHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOI
JUISL pElICHUs] TPaKTUYECKUX 3a/ad M HKOJOTMYECKM OOOCHOBAHHOIO OTHOIIECHHUS
K CBOEMY 3/10pPOBbIO U IIPUPOJHOU CPELE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPast BKIIIOYAET: OCHOBOIIOJIAraroIue
NOHATUS (XUMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHas 00O0JOYKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, XUMHUECKAsl CBSA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpamiéHHas ), MOJb, MOJISIPHAst Macca, MOJISIPHBIN 00bEM, YTIIEPOTHBIN
CKeJeT, (PYHKIIMOHAJIbHAS TPYIIIA, PaAUKal, U30MEpHsl, U30MEPbI, TOMOJIOTHYECKUH PsiI,
IOMOJIOTH, YIVIEBOAOPOABI, KHUCIOPOJA M a30TCOAEpKALIME COCAUHEHMs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannueckux BemecTB A.M. byTiiepoBa, 3aK0OH COXpaHEHHs] MACChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUHU; MUPOBO33pPEHUECKHE 3HAHUS,
JeXalye B OCHOBE IMOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTHM XMMHUYECKHUX SIBJICHHM,
(dakTosOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJIY4EHHMH M O€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUYECKOU
NEATEIIbBHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHHUW BBIABIATH XapaKTepHbIE TNPU3HAKK TOHITHIA,
YCTAaHABJIMBAaTh MX  B3aUMOCBA3b, HCIOJIB30BAThb COOTBETCTBYIOUIME  IOHATHSA
IIPY OIIMCAHNUH COCTaBa, CTPOCHMS M IPEBPALLIECHUN OPTaHUYECKUX COCIMHEHUN;

cOpPMUPOBAHHOCTh ~ YMEHHMHM  HMCHOJB30BaTh  XHUMHUYECKYIO CUMBOJIMKY
JUTSL COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (hopMy
OpraHWYECKUX BEIIECTB U YPABHEHHM XMUMUYECKUX PEAKLUWN, MU3rOTABIMBATH MOJCIIH
MOJIEKYJl ~OpPraHMYEeCKMX BEIIECTB Ul WUIIOCTPAMM HMX XHMHYECKOIO U
MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAAJIEKHOCTh HU3YUYEHHBIX
OpraHMYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMNPeNeIEHHOMY Kilaccy/Tpymime
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CoeMHEHUN  (YIJIeBOAOPOABI,  KHUCIOPOJ M  a30TCOJAEpXKAIIUe  COCIUHEHMUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHMs), [aBaThb KM Ha3BaHUS IO CHCTEMaTHYeCKOU
Homenkimarype (IUPAC), a Takxke NpPUBOJHWTH TPHBHAIBHBIC Ha3BaHUS OTIACIBHBIX
OpPraHUYECKUX BELIECTB (3THJICH, MPOMUIICH, alleTUJICH, STUJICHIJIMKOIIb, TJIUIEPUH, (PEHOI,
dbopmainberua, areTalblIeru, MypaBbiHasi KUCJIOTa, YKCYCHAas KUCJIOTa, OJECUHOBAs
KHCJIOTa, CTEAPHHOBAS KUCIIOTA, TIIF0K03a, (PPyKTO3a, Kpaxmall, MeJUTI0JI03a, TIIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COEJIMHEHUSX (OJJMHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh yYMEHUS TPUMEHATH TIOJOKEHUS TEOPHUH  CTPOCHUS
opranndeckux BemectB A.M. bytiepoBa st 0OBsICHEHUS 3aBHUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMWIEH, alleTuiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30J, METaHON, 3TAaHOJ, JTHJICHTJIMKOJIb, TIUICPUH, (EHOJ, aleTalbICTH]I,
MypaBbUHasi U YKCYCHasl KUCIOTBI, TJIIOKO3a, Kpaxmall, IEJUII003a, aMHUHOYKCYCHAas
KHUCIIOTAa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C UCIIOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HWCTOYHHUKHU YIJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
pUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOopMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCIECHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJIYKTA PEAKIHH TI0
U3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX  BEILECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAay4YHOTO TMO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYCHUU BEIIECTB U XUMUYECKHUX
ABJICHU (HAONIOZCHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BaTh
CUCTEMHBIC XUMUYCCKUE 3HAHUS ISl TIPUHSATHS PEIICHUH B KOHKPETHBIX KU3HCHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHU COOJIOATh TMpaBUjia MOJIb30BAHUS XUMHUYECKOU
MOCy 101 1 1abOpaTOPHBIM 000PYI0BAHUEM, a TAKXKE ITpaBriia OOpAILICHHS C BEIIIECTBAMU
B COOTBETCTBUH C MHCTPYKITUSMH IO BBITIOITHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

chOpPMHUPOBAHHOCTh ~YMEHUW IIJITAHUPOBATh U BBIMOJHATH  XUMHUYECKHUH
AKCIEPUMEHT (TIpeBpallleHrsT OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU, TOJTYyUYCHHE
ATUJIEHA M HM3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPraHMYECKUX BELIECTB,
JieHaTypalys OCJIKOB MpPH HarpeBaHUM, I[BETHBIC PEAKIIUM OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU O€30MaCHOCTU MPU OOPAICHUH C BEIIECTBAMH U JTaOOPaTOPHBIM
000OpyZIOBaHUEM, TPENCTABIATh PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3alUCH YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYIHPOBATH BHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;
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cOPMUPOBAHHOCTh  YMEHUW  KPUTHYECKH  aQHAIM3UPOBATh  XUMHYECKYIO
uH(OpMaIINIO, TOTYYaeMYI0 U3 PAa3HBIX UCTOYHHKOB (CpeICTBa MAaCCOBOM MH(pOPMAIIIH,
WHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTH YMEHHUH COOTIOAThH TIPABUIIA SKOJIOTHYECKHU 1IETIeCO00Pa3HOTO
MOBEICHUS B OBITY U TPYJAOBOU JACSITEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’KaloIllel MPUPOAHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCWUCTBUA Ha >KUBBIC
OpraHu3Mbl ONpPeEIEHHBIX OPraHUYECKUX BEIIECTB, HOHUMas cMbici nokaszatens 11K,
NOSICHATh HAa TMpUMEpax CHOCOObl YMEHBIICHUS W MPEJOTBPAIEHUS HX BPEIHOTO
BO3/ICICTBHS Ha OPTaHU3M YEJIOBEKaA;

g OOYyYaromMXCs C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbS: YMEHHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYarolUXCS: YMEHUE MCMOJIb30BaTh PEbe(HO
TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins uist 3anucu XuMu4eckux GopMyL.

11 KJIACC

[IpenMeTHBIe pe3ysbTaThl OCBOSHHUS Kypca «OOIias M HeopraHUYecKas XUMUS
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBJISIFONIEH €CTECTBEHHO-
HAay4yHOW KapTHHBI MHpa, pPOJM XHMHUU B T[IO3HAHUU SIBJICHUW MPUPOJIBI, B
(GhopMUPOBAHUM MBITIUICHUS W KYJIbTYPHl JINYHOCTH, €€ ()YHKIIMOHATILHON TPAaMOTHOCTH,
HEOOXOIMMON JJIS PEIICHHUS TMPaKTHYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO M IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOMIOJIATAIOIIINE
HNOHATHS (XUMUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JIEKTPOHHBIC OpPOHTAIU
aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPULIATENILHOCTh, CTEMEHb OKHUCJICHUS, XUMHUYECKas CBsA3b (KOBaJIGHTHas,
HMOHHAs, METAJJTMYECKasi, BOJAOPOAHAS), KPUCTATUTMYECKAsT pelIETKa, TUIThl XUMUYECKUX
pPEaKLnil, pacTBOP, IECKTPOJUTHI, HEAIEKTPOIUTHI, JICKTPOJUTHUUECKAS AUCCOLUALMSA,
OKHUCJIUTEb, BOCCTAHOBHUTEb, CKOPOCTh XHUMHYECKOW pEaKIUH, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUSI AJICKTPOJUTHYECKOM JTUCCOILMAIIUH,
nepuoguueckui 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BELIECTB, 3aKOH
COXpPaHEHHS U TPEBPAICHUS YHEPTUM TPU XUMHUYECKUX PEaKIUX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUN SI3BIK XHMHUHM, MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAI(Me B OCHOBE
MMOHUMAaHHUS TPUIMHHOCTH W CHCTEMHOCTH XMMHYCCKHMX SIBICHHUH, (DaKTOJIOTHUYCCKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYEHUU U 0€3011aCHOM MCTIOIB30BAHIH BAXKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE TMPU3HAKU TIOHATHHA,
YCTaHABIIMBAaThb WX  B3aWMOCBS3b, HCIIOJB30BaTh  COOTBETCTBYIOIIME  IOHATHS
MIpY ONKMCAHUKM HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUN;
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chOpPMUPOBAHHOCTh ~ YMEHHMM  HCHOJB30BaTh  XUMHYECKYIO CUMBOJIUKY
Uil cocTaBieHHs (OpMyJ BEIIECTB M YPAaBHEHHH XHMHUYECKHX PpEaKIui,
cucremarnueckyro HomeHkinatypy (IUPAC) um TpuBHanbHBIE Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbIid ras, yriieKUCiblid ra3, aMMHaK, TamiéHas U3BeCTb,
Herami€Hasi U3BeCTb, IUThEBAs COJIA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUU OIpPENeNsaTh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX HJIEMEHTOB B COCIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAsl, METAJUIMYECKas, BOJAOPOAHAs) B COECAMHEHMSX, THII
KPUCTAJUIMUECKON pEIETKH KOHKPETHOTO BelllecTBa (aATOMHAs, MOJICKYJIsIpHAsl, HOHHAS,
MeTayuInyecKas), XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUMH;

c(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHMUECKUX
BELIECTB 0 HX COCTAaBy K ONpPEIENIEHHOMY KiacCy/Tpylie COEeIWHEHUH (IpOoCThIe
BEILIECTBA — METAJUIbl MU HEMETAJUIbl, OKCHIbl, OCHOBAHMS, KHUCIOTHI, amM(OTEpHbIE
TUJPOKCHUIBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHUM pPAaCKpbIBaTh CMBICI IEPUOJAMYECKOTO0  3aKOHa
J.1. MenneneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTENBbHYIO U
IMPOTHOCTHYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh SJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 3eMeHTOB 1-4 mnepuonoB Ileproguueckolr cHCTEMBl XHUMHUYECKHUX
anemenToB J[.M. MenneneeBa, UCTIONb3ys MOHSITUS «S-, P-, O-3JI€KTPOHHBIC OpOUTAIINY,
«QHEPreTUYEeCKHe YpPOBHU», OOBACHATH 3aKOHOMEPHOCTM HW3MEHEHHS CBOWCTB
XAMHUYECKUX BJIEMEHTOB M MX COCAWHEHUU IO mepuoaaM W rpynmnam l[lepuoanueckoit
cucTeMbl XuMHUeckux sjaemenToB .M. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3JMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYLLIECTBOBAHME TE€HETHMYECKOW CBA3M MEXJIy HEOPraHMYECKMMHU BELIECTBAMU
C IOMOILIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(OPMUPOBAHHOCTh YMEHHUS  KJIACCU(DUIMPOBATH  XUMUYECKHE  PEAKIUH
N0 Pa3jMYHbIM MpU3HAKaM (YUCIYy M COCTaBy pPEarupyromux BELIECTB, TEMJIOBOMY
ahdekTy peaknuu, H3MEHEHUIO CTETNCHEH OKHCICHUS JJIEMEHTOB, OOpaTHUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABIISITh YPaBHEHUS PEaKIUil pa3iMyYHBbIX TUIIOB,
MOJIHBIE M COKpAILEHHbIE YPAaBHEHMS PEaKIMii MOHHOTO OOMEHA, YYMTHIBASI YCIIOBUS,
MIPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHILIA;

chOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  pPEAKIMH,  MOATBEP)KIAOLIUE
KAUECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTraHUYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

chOPMUPOBAHHOCTH ~ YMEHHMH  pacKpblBaTh  CYIIHOCTb  OKHUCIHUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOTO OajaHca 3THX
peakuuii;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XHUMHUYECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aehcTBus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTEPHU30BATh XHUMHYECKHUE MPOIIECCHI, JICHKAIIHIEC
B OCHOBE MPOMBIIUIEHHOTO TIIOJYYEHUS CEPHOM KHUCIOTHI, aMMHakKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIOTHUECKHUX
npo0eMax XUMHIECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHUS
«MaccoBas 101151 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peaKkIusIX, MacChl BEIIEeCTBA WK 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 dexra
PEaKIUU Ha OCHOBE 3aKOHOB COXPAaHEHUSI MaCChl BEIIECTB, ITPEBPAIICHUS U COXPAHCHUS
DHEpIuy;

c(hOpPMHUPOBAHHOCTh YMEHMI COONIOJAaTh MpaBUjia MOJb30BAHUS XUMHUYECKOU
MOCy 101 1 1abOpaTOPHBIM 000PYI0BAHHEM, a TAKXKE IIPaBUiIa 0OpaIlleHUsI C BEIIIECTBAMU
B COOTBETCTBUH C MHCTPYKIUSIMU 110 BBITMOTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh ~YMEHUW IUUIAHUPOBATb U BBINOJHATH  XUMHUYECKUHU
DKCIIEpUMEHT (pa3jioKEHUE TMEepPOKCUIa BOJOPOJa B TMPUCYTCTBUU KaTalu3aropa,
ONPEAEICHUE CPEellbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOIO HWHAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEAKIIUU, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIMK Ha Cyb(at-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHSI, pelIEHNE AKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamibsy u « HemeTramib»)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MACHOCTH MIPH OOpAIICHUH C BEIIECTBAMU U
7a00paTOpHBIM  O0OOpYJOBAaHHWEM,  MPEACTABISATH  PE3ylbTaThl  XMUMHYECKOTO
sKcepuMeHTa B (opMe 3amuch YpPaBHEHUM COOTBETCTBYIOIIUMX pPEaKIUil U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHdopMaIMIO, TOJY4aeMyl) M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIu, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPAaBUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXarUed NPUPOAHOM Cpenbl, OCO3HABATH OIACHOCTH BO3JCHCTBUSA HA KUBBIC
OpraHu3Mbl OMpPEICIEHHBIX BEIIECTB, MOHMMAas cmbica mokazarens [IJIK, mosicHATh
Ha TIPUMEPAX CHOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO BO3IACHCTBUS
Ha OpraHW3M Y€JIOBEKA;

JUIT  O0y4YaroluXxcsi ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBBS: yMEHHUE
MPUMEHSThL 3HAHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJax TO3HAHMUS BEUIECTB U
XUMHUYECKHUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy oO0o3HadeHui JI. bpaiins 1ist 3anmucu XuMu4ecKux GopMyL.

23



TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanpHas pabouas nporpamma | Xumust. 10—11 kiraccer (6a30BBIil yPOBEHB)

10 KJIACC
Haumenosanue
No KomnuuecTtBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroImmXxcs

y4eOHOT0 MpeMeTa

Pa3n

ea 1. Teoperuueckue oc

HOBbBI OPpranu

YecKOU XUMHUH

1.1

[Ipenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytnepona

3

[IpenmeT opraHM4eCKON XUMUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUHU HOBBIX BEIIECTB
Y MaTepuainoB. Teopus CTpOeHHs
OPraHUYEeCKUX COCIUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHWYECKUX BEIIECTB. I oMomorus,
n3oMepusi. XMUMHYECKasi CBSI3b

B OPTraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSA3U, G- U T-CBS3H.

[IpencraBnenue o KIaccupUKAIIH
opraHnyeckux BeuectB. HomeHnkmnarypa
OPTaHUYECKUX COCTMHEHUH
(cucteMarnueckas) U TPUBUAIIbHbBIC
Ha3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNEPUMEHTAIbHbIE METOAbI
H3y4eHHUs] BelleCTB U UX MpeBpalleHH:

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSATh MOJNOKEHHS TEOPUH
CTPOEHHUS OPraHUYECKUX BEIIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHON) POopMyJI OpraHUYECKUX
BEILECTB.

OnpenensiTe BUABI XUMUYECKOU CBSI3U
(onMHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpeiBaTh poib OpraHM4eCKOr XUMUN
B IIPUPOJIE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpPTraHUYECKUX BEIIECTB U MaTepHATIaAMHU
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB MIPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

e JlabopaTOpHBIE ONBITHI:

— MOJICJTUPOBAHHUE MOJIEKYJT
OpraHUYECKUX BEIIECTB

3HaYE€HUE B )KU3HHU YEIOBEKA,
WUTFOCTPHUPOBATH CBS3h C APYTHMHU
HayKaMH.

HabmronaTh 1 OIMCHIBAThH
JIEMOHCTPAIIMOHHBIC OIBITHL; IPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MpaKTHYECKHUE pabOThI

Hroro no pazneny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IIPOCTENIINE IIPEACTABUTEININ AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKne 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHUS),
Hax0XJICHUE B IPUPOJE, IOIYyYEHNE U
NpUMEHEHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHUM psAsl. DTUIIEH —
MMPOCTEUIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKrue 1 XMMUYECKHE CBOWCTBA
(peakiuu ruIpupOBaAHHS,
raJlOr€HUPOBaHMUS, TUApATALUH,

PackpbiBaTh CMBICIT NU3YyYaE€MbIX
MOHSATUM (BBISIBJISITh UX XapaKTEPHBIC
MPU3HAKH), YCTAaHABIUBATH UX
B3aMMOCBS$3b, HCII0JIb30BATh
COOTBETCTBYIOIIHE MOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLICHUN OPTraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMYJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NpUHAMJICKHOCTD
BEILIECTB K ONPEACICHHOMY KJ1acCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
HaxO0XJICHUE B IPUPO/IS, TTOTYyUECHUE U
MIPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHE, pEaKIUs MOJIUMEPU3ALINH,
MIpUMEHEHHUE (1711 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

ANKHWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSIJI.
ALleTUIIEH — NPOCTEUIIAN
MPE/ICTAaBUTENh AJTKMHOB: COCTAaB,
XUMHUYECKOE CTpOoeHUE, (PU3NUCCKUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUpaTaliy TOPEeHUsi), HAXOXKJICHUE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTnyeckue
YTJIEBOLOPOABI

ApeHbl: O€H30J1 ¥ TOMYOJ, COCTaB,
XUMHYECKOE CTPOECHUE MOJIEKYI,
(bU3UYEeCKUEe B XUMUYCECKHUE CBOHCTBA
(peaxkuuu rajJoreHUpOBaHUs U
HUTPOBAHMUSI ), OJyYCHUE

U npuMeHeHune. Biusiaue O6ensona

Ha OPraHU3M 4YesioBeka. [ eHeTnueckas
CBS3b YTJIEBOJOPOIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

110 CUCTEMATUYECKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensaTh BUJIbI XUMHUYECKON CBSI3U
B MOJIEKYJIaX YTJIIE€BOJ0PO/IOB;
XapaKTepHU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MIPEJACTABUTEIICH pa3IMYHBIX KJIACCOB
yII€BOAOPOA0OB (MeTaHa, 3TaHa,
ATUJICHA, alleTUIICHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXTY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Tpuponansie
WCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Tpuponnsrii ra3. [lonyTHbie HEDTAHBIE
ra3zel. HepTh 1 €€ npoucxoxaeHue.
Crioco6b1 mepepaboTKu HEDTH:
MEePEroHKa, KPEKUHT (TEPMHUUECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBILIJICHHOCTH U B OBITY.
KameHHBIN yronib U MPOIYKTHI €T0
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e /lemOoHCTpanuu:

— komutekiuu «HedpTe» u «Yronby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4ECTBEHHOE OIPEACIICHUE yTiepoia
Y BOJIOPO/Ia B OPraHMYECKUX BEIIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJIaCTMAcCC, KAy4YyKOB M PE3HHBI;

— MOJIEJIMPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOAHBIX.

e [IpakTnueckue pabOTHI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBOKWCTB.

XapakTepu3oBaTh UCTOUYHUKH
YTJIEBOIOPOAHOTO CHIPBS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
PUMEHEHHE TIOy4YaeMBbIX POAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — IPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEpUMEHTA (J1a0OPaTOPHBIE OMBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath npaBuiiam 0e30macHOM
paboThI B IabopaTopuu

IIPU UCTIOJIb30BAHUN XUMHUUYECKOM
nocyzbl ¥ 000pyIOBaHUS, a TAKXKe
MpaBuJiaM 0OpaIlleHUsI C BEIIECTBAMHU

B COOTBETCTBUU C MHCTPYKIIMSAMHU
BBITIOJIHEHUS JJTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padOT MO MOJYUYECHHIO U
U3YYEHHUIO OPraHUYECKUX BEIIECTB.
[IpencraBusTh pe3ynbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIe 3a1a4n:

— ONpeAEICHUE MOJIEKYJIAPHOU
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHYECKHUX 3JIEMEHTOB;

— Pacy€ThI IO YPABHEHUIO XUMUYECKOMN
peaKunu

CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITH CBOIO IIO3HABATEIBHYIO
JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Pa3nen 3. Kucaopoacoaep:kaiiue opranndecKue coeTnHeHUs!

3.1

Crouprsl. PeHon

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METaHOJ U 3TaHOJI, XUMHYECKOE
CTpOeHHE, PUBNUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMU
MeTajlaMH, raJJor€HOBOIOPOAaMu,
ropeHue), npuMeHenue. Bogopoanas
cBs13b. DU3MOJIOrHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIUPTHI: STUICHTIMKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3nYECKUEe U XUMUYCCKHUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIorndecKoe 1eiCTBUE

Ha opraHu3M uesoBeka. [I[pumenenue
[JIMIEPUHA U STUICHTIIUKOJIS.

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATHUM (BBISIBJISIT UX XapaKTEPHbBIE
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COETMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEILECTB K OMNpPEIeIEHHOMY KJIaccy
10 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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®enon. CTpoeHne MOJIEKYIIbI,
busznyecKkre U XUMHUYECKHUE CBOMCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

ANBaeTnIabI.
KapOoHOBBIE KHUCITOTHI.
CrnosxHble 3Qupbl

Anpaerunbl: GopMalIbIeTH U
alleTanbAerul, XMMHUUECKOE CTPOCHHUE,
bu3NYecKre M XUMHYECKHIE CBOMCTBA
(peakuuy OKHCIIEHUSI 1 BOCCTAHOBIICHHUS,
KaueCTBEHHbBIC PEAKIIMHU ), TOTyUYCHHUE U
MIpUMEHEHUE.

OIHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIEC KUCIIOTHI: YKCYCHAas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
bU3NYeCcKue M XUMHYECKHIE CBOMCTBA
(oOmiue cBoiicTBa KUCIIOT, peaKus
TEPUPUKALINN ), TOTYICHHUE U
npuMmenenre. CTeapuHOBas U OJICMHOBAS
KHUCJIOTHI KaK TPEJICTABUTEIN BBICIIIHX
KapOOHOBBIX KMCJIOT. Mbljia KaK coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE IEUCTBUE.

Crnosxnble 2(UpPHI KaK MPONU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponu3
CII0KHBIX 3GupoB. XKupbl Kak

OT/ICJIbHBIX MpPEICTaBUTENICH
KHCJIOPOJICOJIEPKAIINX COCTMHEHHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, (PU3UUIECKUE U
XUMHYECKHUE CBOMCTBA, BaXKHCHUIIIHEC
CIIOCOOBI MOTYYEHUS TUTTAYHBIX
MIPEJICTAaBUTEINICH PA3IMUHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIIMX COCTUHEHUIN
(MeTaHoIa, 3TaHOJIA, TJIMIICPHUHA,
dbenona, hopmaipaeruia,
aleTanbIerua, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
1[EJUTIOJI03b1 ); BBISIBIISATh T€HETUUYECKYIO
CBSI3b MEXKJly HUMH M TIOATBEPKJIaTh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKUX
PEAKLHI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHUE U TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUISL dKU3HEIeSITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha YKUBBIC OPTAaHU3MbI OITPEACICHHBIX
OPTraHUYECKUX BEIECTB, MOSCHSTH

Ha IIpuMepax Croco0bl YMEHBIIIECHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MApOIU3 KUPOB

3.3

YrneBoasl

YTIIeBobI: cOCTaB, KiIacCH(PUKAIIUAS
yTI€BOAOB (MOHO-, TU- U
nosiucaxapubl). ['roko3a —
MPOCTEUIIINH MOHOCAXAPUL:
O0COOEHHOCTH CTPOECHHMS MOJIEKYJIbI,
(dbu3nyecKre U XUMUUECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHAA
cepedpa(l), BoccTanoBieHue, OpoxKeHUE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSATEILHOCTH OpraHu3Ma
yenoBeka. Porocunres. Opykrosa kak
M30MED TITIOKO3BI.

Caxapo3a — npeCTaBUTENb
JIMCaxapua0B, TUAPOIU3 Caxapo3bl,
Hax0XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u nesnmrono3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOCHHE Kpaxmania 1
LEJUTI0I03b], GU3UYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmasa (TUIpOJIN3,
KaueCTBEHHAS PEAKIIUsI C UOJIOM).
IKCIEPUMEHTAIbHbIEC METOAbI
H3y4eHUs] BellleCTB U UX MpeBpalleHnii:

Y MIPENOTBPALIEHUS UX BPETHOTO
BO3/ICMCTBHSI HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — MIPOBE/ICHUE,
HAOIIO/ICHUE U OMUCAHNE XUMHUECKOTO
HKCIIEpPUMEHTA (J1a00paTOPHBIE OTBITHI U
paKTHYECKHE paboThl).

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B IabopaTopuu

IIPU UCTOJIB30BAHUY XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
paBuJiaM 0OpaIlleHUs C BELIECTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMU
BBINIOJIHEHHS JTAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PaboT MO MOIYYESHUIO
Y U3YYECHUIO OPraHUYE€CKUX BEILECTB.
[IpencTaBisTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeJ1aTh BBIBOJIbI HA UX OCHOBE.
[IpoBOINTH BBIYMCIICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMHUYECKOW PEAKLIUH.
CaMOCTOSTENBHO MIIIAHUPOBATH U
OCYILECTBJISITh CBOIO TO3HABATEIbHYIO
JeATEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBbIE ONBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aWMOJEHCTBHUE IIULEPUHA

¢ ruapokcuaom meau(Il);

— KAUECTBEHHBIE PEAKLIUH AJIbJIETUI0B
(OKHCIIEHHE aMMHAYHbIM PaCTBOPOM
okcua cepedpa U THIPOKCHIOM
menu(Il));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHCJIOTHI.

e PacuérHble 3a1a4u:

— ONpENEIICHUE MOJIEKYJIAPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MACCOBBIM JI0JIIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U MO Macce
(00BEMY) IPOIYKTOB CrOpPaHUs;

— Pacy€ThI 10 YPABHEHUIO XUMUYECKON

peakuu

y4acTHue B TPYMIOBOH yueOHOi
JEATEIbHOCTH

Hroro no pazuneny

13

Pasznen 4. A3oTconepaxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METWJIAMHH — IPOCTENUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
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C KUCIIOTaMU Y TOPEHUSI ), HAXO0XKICHUE

B IIpUpoie. AMUHOKHCIIOTHI KaK
aM(oTepHbIE OpraHUYECKUE COCTUHEHUSI.
duznyecknue 1 XMMHUUECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMeEpE TIIULHUHA).
buonornueckoe 3HaueHNE AMUHOKHUCIIOT.
CuHTE3 NENTHIOB.

benku kak npupoaHbIe MOTUMEPHI.
ITepBryHasi, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0elKOB. XUMHUUYECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalys, KaYeCTBEHHbIC PEAKIIUN
Ha OCJIKH.

JKCIEePUMEHTAJIbHbIE METObI
U3yYeHHNsl BEelECTB U UX NMpeBpalleHni:
e J[emoHCTpanuu:

— JeHaTypaius OJIKOB MPU HarpeBaHUU;
— LIBETHBIE peaKnuu OEJIKOB

COOTBETCTBYIOIIME MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalIEHHON ) GOopMyJT OpraHuYECKUX
BEILIECTB.

OrnpenensiTe MPUHAJIECHKHOCTD BEIIECTB
K OMPEJIEICHHOMY KJIACCY MO COCTaBY U
CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEACTABUTENECH a30TCOACPKAIINUX
coeIMHEeHU (MeTUJIaMUHa, TJIMIINHA,
OCIIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEITKOB; MOSICHATH
Ha IpUMepax 3HaueHue OCJIKOB

JIJIsl OpTraHr3Ma YeJIOBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOMIOAATh U
OMKCHIBATH JIEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
JIEATEIIbBHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ImacTmaccsrl.
Kayuykn. Bonokna

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETIEHb MOJUMEPHU3ALMU, CPEIHSA
MoJieKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BHICOKOMOJIEKYJIIPHBIX
COEMHEHUN — MOJIUMEPU3ALUS U
MTOJIMKOHAEHCAITHUA.

[TnacTMacchl (MOJUATUIIEH,
MOJIUTIPOITUIICH, TOJIMBUHUIXJIOPHU/I,
nonaucTupod). HatypaibHblii 1
CUHTETUUYECKUE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
M30IMPEHOBBIN ). BoJOKHA: HaTypalbHbIE
(XJIOTIOK, IIEPCTh, MIENK),
HMCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

Bnanets nuzydaeMbIMH XUMUYECKHUMHU
MNOHATUSAMU: PACKPBIBATh CMBICII
U3y4aeMbIX OHATUI U PUMEHSTh 3TU
MOHSTHUS TIPU ONKMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYyII
BEILIECCTB U YPABHEHUN PEAKLIMI
MOJINMEPHU3ALIMH U TTIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCK03a), CHHTETUYECKHE (KaIllPpOH 1
JIaBCaH).

JKCHepUMeHTATIbHbIE METOAbI
M3y4eHHsl BelleCTB U MX NpeBpallleHui:
e JlemoHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpa3LamMu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOIIOAATh U
OTHCHIBATh IEMOHCTPAL[MOHHBIHI
AKCIIEPUMEHT

Hroro no pazgeny 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPO'PAMME
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11 KJIACC
Haumenosanue
No KomnuuecTBo OCHOBHBEIE BUBI JIEATEIILHOCTH
pa3liesioB U TeM IIporpaMmHoOE coziepkaHue
I\t 4acoB 00yJaroImMXcs

yueOHOTro IpeamMeTa

Paznen 1. TeopeTruueckue oc

HOBBI XMMHH

1.1

CtpoeHue aTOMOB.
ITepnoauueckuii
3aKOH U
[Tepunonnueckas
CHCTEMa XUMHYECKHUX
AJIEMEHTOB

JI.1. MenneneeBa

3

Xumuueckuii aneMeHT. Atom. CocraB
aToMa, U30TOIbI. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHU,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenThr. OcoOCHHOCTH
pacnpeaeaeHus JICKTPOHOB

10 OpOUTAISAM B aTOMaX MaJIbIX U
OOJIBIIIUX TIEPHOJIOB. DIICKTPOHHAS
KOH(UTypalysi aTOMOB.
[Tepnoanyeckuii 3aKOH U
[Tepuoanyeckas cucTeMa XUMHUYECKUX
anemenToB 1. . MenneneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUUECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MCHCHHS CBOMCTB XUMUUECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
Y CJIOKHBIX BEIECTB 10 TPYIIaM U
nepuojiaM. 3Ha4eHUE MePUOIMIECKOro
3aKOHA U CUCTEMBI XUMUYECKHX

PackpbIBaTh CMBICT H3y4a€MBbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUUECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMAaTU3HUPYIOIIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
3JeMEeHTOB 1-4 nepuoaoB, UCTIOb3YS
MOHSTHSA S-, P-, d-3JIEKTPOHHBIE
opOuTaNIH, SHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUUYECKUX
AJIEMEHTOB U UX COCIUHECHUN

10 MepHUOJIaM U CpyIInam
ITeprnoanueckoi CUCTEMBI

. . Menneneena
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anemeHToB .M. MeneneeBa

B Pa3BUTHHU HAYKH.
JKCIepUMEHTAJIbHbIE METO/bI
HU3y4YeHHUsI BelleCTB U UX NpeBPallleHHId:
e /lemoHCTpanuu:

Buasr Tabmun «Ileproanueckast cucrema
XAMUYECKHX DJICMCHTOB

.. MenneneeBa»

1.2

CrtpoeHue BeliecTna.
MHuoroo6pa3zue
BEILICCTB

Ctpoenue BemecTBa. XUMUYECKas CBSA3b.

Bupsl (koBajieHTHas HEMOJISIpHAST U
MOJIsIpHAsi, MIOHHAsA, METATNYECKas) U
MEXaHU3MbI 00pa30BaHUsI XUMUYECKON
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DIIEKTPOOTPHUIIATENIbHOCTh. CTeNIeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemecTsa MOJIEKYJIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBICIT U3YYaE€MbIX
MOHSTUH (BBIJICTISATH UX XapAKTEPHbIC
MIPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
MIpY ONKMCAHUU COCTaBa U CTPOCHUSA
BCIICCTB, JJI1 OOBICHCHUS OT/ICIbHBIX
(bhaKTOB U SIBJICHHI.

OnpenensaTe BUAbI XAMUYECKOUN CBA3U
(KOBaJICHTHOM, MOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COCIMHEHUSX; TUIT KPUCTALITUYECKOU
PELIETKA KOHKPETHOTO BEIIECTRA.
OrnpenensTe BAJIEHTHOCTh U CTETICHb
OKHCJICHUS XUMHUYECKUX 3JICMEHTOB

B COCJIMHEHUSIX PA3JIMYHOTO COCTABA.
[IpoBOANTE BEIYUCIICHUS

C UCTOJIb30BAHUEM ITOHATHUS «MacCcoBast
JIOJIsl BEIIECTBA B PACTBOPE».

BrnageTts u3yyaeMbIMU XMUMUYECKUMU
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Kiaccudukarus HeopraHm4ecKux
coenuHeHur. Homenknarypa
HEOPraHUYECKHUX BEIIECTB.
IKCNEePUMEHTAIbHbIE METO/IbI
U3y4eHNsI BEeLECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpanuu:

— MOJIENIA KPUCTAIUIMYECKUX PELIETOK.
e PacuéTHrble 3a/1aun:

— pacyeTsl C UCIIOJIb30BAHUEM MTOHSITHS
«MaccoBas J10J151 paCTBOPEHHOTO
BEIIECTBA)»

1.3

XUMUYECKHUE
peakuumn

Xumnyeckas peakuus. Knaccupukanus
XUMHAYECKUX PEAKIIUN B HEOPTaHUYECKON
Y OpraHMYeCKON XUMUU. 3aKOH
COXPaHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALLECHUS SHEPTUU
IPU XUMHUYECKUX PEAKLIHAX.

CKOpOCTh peakuu, ee 3aBUCUMOCTb

OT pa3nuy4HbIX (pakTopoB. OOpaTUMbIe
peakuru. XUMHUYECKOE PABHOBECHE.
@akTopsl, BAUSIOIIME HA COCTOSTHUE
XUMUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laremnse.
DIEKTPOIIUTUYECKAS] TUCCOLIHALIMS.
CutbHBIC U c1a0bIe 2IEKTpOoauThI. Cpemra
BOJHBIX PACTBOPOB BEILECTB: KUCIa,
HEWTpalibHAasl, Ieao4Has. Bogopoausii

MOHSITUSMH.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN pEakluu OT pa3IuIHbIX
(haxkTopOB.

Onpenensars XapakTep CMELICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBHCHMOCTH OT BHEIIIHETO
BoznerictBus (mpuHIn Jle [llaremnse).
CocTaBisaTh ypaBHEHHS pEAKLIHN
pa3IMYHBIX TUIIOB; MOJIHBIE U
COKpalIEHHBIE YPABHEHUS pEaKIUN
MOHHOT0 0OMEHa, yYUTHIBAs YCIOBHS,
IPU KOTOPBIX 3TU PEAKIUU UIIYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/ICHUE U OTIHUCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIUI
MOHHOTO OOMEHa, BIUSHHUIO Pa3TUYHbIX
(hakTOPOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU MOoCcy 10 1 1a00paTOPHBIM
000py/10BaHUEM.

[IpencraBasiTh pe3yibTaThl
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nokazarenb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OpraHU4eCcKOoil U
HEOPraHUYECKOM XUMHUH.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHbBIC
peakmmu. [TorsTue 06 3neKTpoIn3e
paciiaBoB U pacTBOPOB COJIEH.
[IprMeHeHue ANeKTPOoIIn3a.
JKCIIePUMEHTAJIbHbIC METOAbI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— pa3ioKeHHUE NMEePOKCUIa BOJOpoaAa

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMpeJIeNIeHUE Cpe/ibl paCTBOPOB
BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHJUKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusinue paznuuHbix pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.

e PacuérHrble 3a/1auu:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peaKkiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3allCH YPABHEHHUI COOTBETCTBYIOIINX
PEaKIN U AEIaTh BRIBOJAbI HA UX
OCHOBE.

[IpoBOINUTH BEIYUCIICHUS

10 YPAaBHEHUAM XUMHUYECKUX PEAKIINH,
B TOM YHCJIE TEPMOXUMUYECKUE
pacyEThI

Hroro no pazaeny

13
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Pasznea 2. Heoprannyeckasi Xumus

2.1

MeTaiel

6

Merainnsl. [lonoxeHnue MmeTanion

B [lepuoanueckoit cucreMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MmeTaioB. Ooiue pu3ndeckrue CBOMCTBa
MeTaiioB. [IpuMeHenne meTamion

B OBITY, pupojie U TexHuke. CriiaBbl
METAJJIOB. DJIEKTPOXUMHUUYECKUIN P
HanpsHKeHU MeTayioB. O0IIHe CriocoObI
noxy4yeHust metamioB. Kopposus
MeTauioB. CocoObl 3aIUThI

OT KOPPO3HUH.

OO6m1as xapakTepucTUKa METaIOB
rnaBHbIX noarpymnm (IA-rpynma,
[TA-rpynmna) Ilepuoandeckoii cucTeMsl
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUIPOKCUIA ATFOMUHUSL.

OO6mrast xapakKTepUCTUKA METAJIJIOB
no6ouHbIx oarpyni (b-rpymnm)
[Tepuoauyeckoil CHCTEMbI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, LIMHK, XpPOM, KEJE30.
Baxneiimnume coefuHEHNUS METAIJIOB
(OKCHIBI, TUIPOKCHU/IBI, COJIN).
JKCIIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs] BELeCTB U UX NPeBPallleHHIA:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY ONMCAHUH COCTaBA U CTPOCHUSA
BEILECTB, /JI1 00BICHEHUSI OT/ICIIbHBIX
(aKTOB U SIBICHHI.

OOBICHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB JIEMEHTOB —
METAJIOB U UX COCIMHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U IOJIOKECHUS

B [lepnoanueckon cucreme
XUMHUYECKUX IJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOWCTBA METAIJIOB, UX
BAXHEHUIIIUX COCIMHECHUH, TTOITBEPKIast
3TO ONMCAHUE NMPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIUX XUMHUECKHUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
MCMOJIb30BaHUE WX JJISI CO3JaHUS
COBPEMEHHBIX MATEPHUATIOB U
TEXHOJIOTUH.

OmnuchIBaTh CIOCOOBI 3aITUTH METAJIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs « MeTasuibl U CIIIaBbD.

e JlaGopaTOpHBIC OTIBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METAJLJIOB.

e [IpakTnyeckue paboThI:

Ne 2. Pemenue skciepuMEHTaAIbHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BEIECTBA) MPOYKTa PEAKIUH, €CIIU
OJTHO M3 BEIIECTB JJaHO B BUJC pacTBOpa
C ONPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAaHOBUTEIbHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaKIIH.
[IpoBouTh peakuuu,

MOJITBEP KIAIOIIUE XapPAKTEPHBIE
CBOMCTBA N3Y4YaeMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS — [IPOBEJICHUE,
HaOJII0ICHUE U OITMCAHUE XUMUYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

[IpencTaBusTh pe3ynbTaThl
XMMHUYECKOTO IKCIIEpUMEHTa B (popMe
3aMyCy YpaBHEHUHM COOTBETCTBYIOIINUX
peaxiuii ¥ 1eiaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[IpoBOIUTH BEIYHMCIICHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CaMoCTOSITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
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JIESITENbHOCTh; TPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JIESITETbHOCTH

2.2

HemeTamisl

Hewmeramnsl. ITosoxeHne HeEMETaII0B
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAIIOB.
AJI0TpOIIHUS HEMETAJIOB (Ha IpuMepe
KHCJIOpO/a, cephl, pocdopa u yriaepoaa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETaJJIOB (TaJOTeHOB, CEpHI, a30Ta,
docdopa, yriaeposia u KpeMHUS).
OKcuapl HEMETAIOB.
Kucnoponacoaepxaiiye KucioThl.
Bopopoausie coennHeHus

HEMETAJIJIOB.

JKCIEePUMEHTAIbHbIE METObI
U3Y4YeHHUs BeleCTB

U UX MPeBPaLlleHU

e J[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JlaGopaTopHBIE OMBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTHOH aMMOHMUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTepHbIE
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
P ONKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I O0BSICHEHHSI OTACIIbHBIX
(aKTOB U SIBJICHUIA.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAJIJIOB U UX
COEMHEHNH C YYETOM CTPOCHUS UX
aTOMOB U TTOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUYECKUX DJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEMETAJUIOB, UX
BOKHEUIINX COCTMHEHUI, TTOATBEPKAast
ATO OMUCAHUE IPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIINX XHMHYECCKUX
pEaKIUu.

XapakTepru30BaTh BIMSHUC HEMETAIOB
U UX COEJMHEHUN Ha KUBBIC
OpraHU3MBbl; OTIMCHIBATH PUMEHECHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUUYECKOU
JeSATEeTbHOCTH YEJIOBEKA.
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e [IpakTrueckue pabOThI:

Ne 3. Penienue skcnepuMeHTaIbHBIX
3anay o teme «Hemeramibn.

e PacuérHrle 3a/1auu:

— pacyeThl MacChl BEIlIeCTBa

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UITU
00BbEMy OJIHOTO M3 YYaCTBYIOIINX

B PEAKIIUU BEUIECTB; PacueThl MacChl
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
MPOIYKTOB PEAKIIUH, €CIIA OJHO

U3 BEIIECTB UMEET MPUMECHU

2.3

CBs3b
HEOPTaHUYCCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue n opranuueckue
kuciaoThel. Heopranmueckue u
OpraHUYeCKre OCHOBaHUA. AM(OTEpHBIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coenqnHeHnd. | eHeTHUECKas CBI3h
HEOPTraHWYECKUX U OPraHUYECKUX
BCILICCTB

[loaTBepkaaTh CyIIECTBOBAHKE
TCHETUYECKOM CBSI3U MEXTY
HEOPraHUYECKUMU BEIIECTBAMHU

C IOMOUIBIO YpaBHEHU M
COOTBETCTBYIOIINX XUMHUECKHUX
pEaKIUH.

PackpbIBaTh CyIHOCTH OKUCIUTENIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKIUuil
IIOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBouTh peakuuu,
MOJITBEPIKIAIOIIUE XaPAKTEPHBIC
CBOMCTBA M3y4aeMbIX BEILECTB,
pacro3HaBaTh OMBITHBIM MTyTEM
aAHUOHBI, IPUCYTCTBYIONINE B BOTHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — ITPOBEJICHUE,
HAOII0/IEHUE U OTTHCAHNE XUMUIECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboThl).

[IpenctaBusTh pe3ynbTaThl
XUMHYECKOTO PKCIIepUMEHTa B hopme
3alyiCy YpaBHEHUHN COOTBETCTBYIOLIUX
pEeaKInii U JeiaTh BRIBOIBI HA MX
OCHOBE.
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CnenoBaTh npaBuUiiaM MOJIb30BaHUS
XUMHYECKOH MOCY101 U T1ab0paTOpHBIM
000py1I0BaHUEM.

[TpoBOANTH BBIYUCIICHHUSI

M0 YPaBHCHHUSM XUMHUYECKHUX PEAKITHI.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
NESITENIbHOCTD; MPUHUMATh AKTHBHOE
ydacTue B IpyIIoBoi yueOHO
JESITEIBHOCTH

Hroro o pazgeny 17
Pasznea 3. XumMusd 4 :KU3HL
3.1. | XuMus 1 KU3Hb 4 Ponw xumum B oO6ecrieueHnm PackpbpIBaTh posib XUMUU B pEIICHUN

3KOJIOTUYECKOU, SHEPreTUUECKOU U
MUIIEBONM 0€30MacHOCTH, Pa3BUTHHU
MeauIHbl. [ToHATHE 0 HAYYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBnenus: 00 00X HAYIHBIX
MPUHITUIIAX TTPOMBITINIEHHOTO TIOTyYCHHUS
BOKHEUIIIMX BEIIECTB (Ha MpUMepax
IPOU3BO/ICTBA aMMHUAKa, CEPHOMI
KHUCJIOTHI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPUATIOB U
XUMUYECKUX PEAKITUIl: XUMHUS U
3I0POBbE UETIOBEKA; MPaBUIIa
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPEBBIX U
HKOJOTUYECKUX MTPOOJIEM UeJIOBEUECTBA,
OMKCHIBATH OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMHYCCKOW HAYKH U
TEXHOJIOTHH.

[IpumensTh npaBuiIa 6€301MacHOTO
oOpallleHusl C BEIIECTBAMH,
HCITOJIb3yEMbIMH B TTIOBCETHEBHOM
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepeKeHus 3I0pPOBbsI U OKPYKarolen
MIPUPOIHON CpeIbl; MOHUMATh BPEJ
(omMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHu3Mbl OTIPEIEICHHBIX BEIIECTB
cMbica nokazarens [1JIK, moscHATh
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npenapaToB; MpaBuia 6€30MacHOTO
HCTIOJIb30BaHUS MPENapaToB ObITOBOM
XMMHUH B IIOBCEIHEBHOM »KM3HU. bpITOBas
XUMHUYECKasi TPaMOTHOCTh

Ha IIpuMepax CrocoO0bl YMEHBIIIEHUS U
MPEIOTBPAIICHUS UX BPEIHOTO
BO3JIEUCTBUS.

AHaIM3UPOBATh U KPUTUUYECKU
OIICHUBATh UH(POPMAIIHIO, CBA3AHHYIO
C XUMUYECKUMU MPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY KaroImiei
Cpenpl.

Hcnonb30BaTh NOTyYEHHbBIC 3HAHUS U
MpeCTaBICHHs 0 cepax
JIeSITEILHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTUSIMHU, KaK
OCHOBY JIJIs1 OPUEHTAILIUK B BEIOOpE
cBoel Oyaymiel nmpohecCHOHATBHOM
JIeSITeIbHOCTH.

[IpuHuMaTh yyactue B 00CYKISHUN
po0JIeM XUMHUYECKON U AKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HUIIHIO TI0 MpoOIeMe U
npejuiaratb BO3MOXKHbIE TyTH €€
pelieHus

Hroro o pasgemny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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