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denepanpHas pabodas mporpamma 1o ydeOHOMY mpeamery «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHass oOnacth «EcTecTBeHHO-Hay4HBIE TIpeAMETH») (Hanee
COOTBETCTBEHHO - MPOrpaMMa M0 XUMHUH, XUMHUS) BKIIOUAET TIOSCHUTEIBHYIO 3aIHCKY,
coliepkanne oOydeHHs, TUTAHUPYEMBIE pe3yJIbTaThl OCBOCHHUS MPOTPaMMBI MO0 XUMHH,
TUTAHUPYEMBIE PE3yNIbTaThl, TEeMAaTHYECKOE TUTAHWPOBAHHUE.

[TosicauTenpbHas 3amucKa OTpakaeT OOIIMe MeNu W 3aJaud M3yYeHHUs XHMHH,
XapaKTePUCTUKY TICHUXOJIOTMUECKUX TMPEANOChIIOK K €€ H3YYCHHIO OOYJarolIMMHUCS,
MECTO B CTPYKType Yy4eOHOro IlaHa, a TakKe IMOAXOAbl K OTOOpY conepkaHus, K
OTIpeICNICHUIO IIAHUPYEMBIX PE3YJIHTATOB M K CTPYKTYPE TEMATUUECKOTO TUTAHUPOBAHMSI.

Conepxanue 0Oy4YeHHMS pacKpbIBaeT COJEpXKaTeNbHbIC JIMHUHM, KOTOPbIE
npeayiaratoTcs NI 0053aTebHOTO M3YUYEHHUs B KAKIOM KJIAcCe€ Ha YPOBHE CPEIHETO
ob1rero oopa3oBaHus.

[Inanupyemble pe3ysiabTaThl OCBOCHMSI MPOTpaMMbl IO XUMHUHU  BKIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE pe3yJbTaThl 3a BECh NEPHUOJ]] OOyYEeHHsS] HAa YPOBHE
cpenHero oOIero o0pa3oBaHus, a TaKKe MPEIMETHbIE JOCTIKEHUSI O0yYarolerocs 3a
KQK/JIbI 101 00yUYeHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no XuMHHM Ha YPOBHE CPEIHEr0 OOIIero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBaHnMn
B Poccuiickoii ®enepauun», TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS (eneparbHOU
oOpa3oBaTeNbHOM TMporpaMMmbl  cpeaHero oOmero ooOpaszoanus (DPOII COO),
npeacTaBleHHbIX B DefiepalibHOM rocy1apcTBEHHOM oOpa3oBateiabHoM crangapte COO,
¢ yuérom KoHuenuuu npenojaBanus y4eOHOro rnpeamera « XuMHs» B 00pa3oBaTEIbHBIX
opranm3anusix Poccuiickoit denepaiuu, peaau3yrIMX OCHOBHBIE 00pa3oBaTelbHbBIC
IIPOTrpaMMBbl, U OCHOBHBIX ITOJOKEHHUI «CTpaTeruu pa3BuTus BocnuTanus B Poccuiickon
®deneparuun Ha nepuo 10 2025 roga» (Pacnopspkenue [IpaButenscta PO ot 29.05. 2015
Ne 996 - p.)

OcCHOBY MOJXO0J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OMPECICHUIO 00IIei
cTparerud OOydYeHHMs, BOCIUTAHUS M Pa3BUTHS OOYYaIOIIMXCS CPEACTBAMU Y4eOHOTrO
npeamerta «Xumus» 17 10-11 kaaccoB Ha 6a30BOM YPOBHE COCTABUIIM KOHIENTYJIbHBIE
nosioxkeHuss GI'OC COO o B3anM0O00YCIOBICHHOCTH 1IENIEH, coiepKaHusl, pe3yIbTaToB
0o0y4eHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITY CKHUKOB.

B cooTBeTcTBUM € JaHHBIMHM MOJOXEHUSIMH TMporpamMma Mo Xumuu (0a30BbIH
YPOBEHb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUS:

yCTaHaBNMBaeT oO0s3aTenbHOE (MHBApHAHTHOE) TMPEAMETHOE  COJEpIKaHUeE,
onpeaenseT KOJIUYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTEPUCTUKHA Ha Ka)KIOM 3Tarle
U3YYEHUS NpPEIMETa, MPEeayCMaTpuBaeT NPHUHIMIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U
pacnpeziesieHus ero Mo Kiaccam, OCHOBHBIM pa3zieliaM U TeMaM Kypca;

TaéT TMpUMEPHOE pachlpeliesieHue yuyeOHBIX 4YacoB MO TeMaTHUYECKUM paszfenam,



denepanpHas padouas nporpamma | Xumus. 10-11 kinaccel (6a30BbIi YPOBEHD)

PEKOMEHAYET MPUMEPHYIO MOCIENOBATEIbHOCTh W3YUYEHHUsS OTAEIBHBIX TEM Kypca C
y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKH Yy4eOHOro mpolecca,
BO3pACTHBIX 0coOeHHOCTEM oOydaromuxcs 10-11 kimaccos;

JAET METOAWYECKYI0 HWHTEPHPETAlHI0 LEeJed HU3y4YeHHs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEAHETO OOIIET0 00pa30oBaHUsI, COACPKATEIbHOMI
XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa30BaTENIbHON
nporpaMmbl  cpeiHero oOmero oOpa3oBaHus (JIMYHOCTHBIX, MeETaIlPEAMETHBIX,
MPEIMETHBIX ), OCHOBHBIX BUJIOB YU€OHO-TI03HABATEIBHOM IEATEILHOCTH 00YyUaloIerocs
[0 OCBOCHUIO CoJiepKaHus npeamMera. [1o BceM Ha3BaHHBIM MO3HIUSAM B IIPOrpaMMeE IO
XUMHH COOJTIOZICHA MPEEMCTBEHHOCTH ¢ (he/iepaibHO paboueil mporpaMMoil OCHOBHOTO
oOmiero oOpaszoBanus nMo xumMuu (ans 8-9 KilaccoB 00pa3oBaTENIbHBIX OpraHHU3alUi,
0a30BBI YPOBEHB).

Xumuueckoe oOpa3zoBaHUe, IMOJy4aeMO€ BBIMYCKHUKaMH OO0IIe00pa30BaTeIbHOM
OpraHu3alllM, SBISICTCS HEOThEMJIEMON YacThl0 WX 00pa3oBaHHOCTU. OHO CIIYKHUT
3aBEpPIIAIOIIMM 3TallOM pealu3alid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE
KJTFOUEBBIX LIEHHOCTEW, MPUCYIIMX LETOCTHON CUCTEME XMMUYECKOro 00pa3oBaHus. DTH
LHEHHOCTH KacaroTCs MO3HAHWS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS H
oO1elt KyJIbTypbl 4YEJOBEKa, a TaKKe JKOJOTMYEeCKM OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3I0pPOBBIO M MpPHUPOAHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHME
oOyJarImuxcsi Ha YpOBHE CpEAHEro OOINero oOpa3oBaHHS CPEACTBAMH Y4eOHOTO
npeaMeTa « XuMus», COAEpKaHue U IOCTPOEHUE KOTOPOTO OIMPEAESIEHbI B MPOrpaMMe O
XUMHUH C YU4E€TOM cHelU(UKU HAYKH XUMUM, €€ 3HAUCHUS B MO3HAHUM MPHUPOJILI U B
MaTepUalbHOW >KU3HU OOIIECTBa, a TAaKXKE C y4ETOM OOMMX MLeJied M MPUHLUIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO 00I1ero 00pa3oBaHus B
Poccuiickoii ®eneparnuu. Tak, Hanpumep, pu HOPMUPOBAHUM COJIEPKAHUS MIPEAMETA
«XUMUSD» YYTEHBI CIEAYIOIINE MOJI0KEHUS O CeIM(pUKe U 3HAYCHUH HAYKH XUMUHU.

XHUMHSI Kak JJIEMEHT CHCTEMbl E€CTECTBEHHBIX HayK HUIpaeT o0co0yw poib B
COBPEMEHHOM LMBWIM3ALMHU, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. OHa
BHOCHUT CBOH BKJIaJ] B ((OPMUPOBAHKUE PALIMOHAIBHOTO HAYYHOTO MBILIJICHUS, B CO3JaHHE
IIEJIOCTHOTO TPEJCTaBICHUSI 00 OKPYXKAIOIIEM MHpPE KaK O EIMHCTBE MPHUPOILI U
YeJIoBeKa, KOTopoe (GopMupyeTrcs B XMMHUM Ha OCHOBE TMOHUMAHUS BEIIECTBEHHOTO
COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3AUMOCBSI3U MEXKIY CTPOECHHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSIMU TIPUMEHEHUS.

TecHO B3aUMOJICUCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CcTajia
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbI, HEOOXOANUMBIM yCIIOBUEM YCHEIIHOTO TpyAa
M JKU3HH KaXKI0r0 wieHa obmectBa. CoBpeMeHHasi XUMUs KaKk HayKa CO3MaTeNIbHas, KaK
HayKa BBICOKMX TEXHOJIOTWH HalpaBjeHa Ha pelieHre TIo0aIbHBIX MPoOsIeM
YCTOWYHUBOTO PAa3BUTHS YEIIOBEYECTBA - CBIPbEBOM, JHEPIETUYECKOM, IHUIIEBOU,
HKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBeTCTBMU C OOIIMMU HENSIMU U IPUHIIMIIAMU CPEHETO 00IIero o0pa3oBaHus
comepxkanue mpeamera «Xumus» (10-11 xmaccel, 0a30BBI YpPOBEHb HW3YUYCHUS)
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OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIUXCs,
HEOOXOMMMYI0 WM [IJIi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPHUCHTHPOB, YCIEHTHOTO
BKJIFOUEHHUSI B )KM3Hb COIIMYMa, MPOJOJDKEHHSI 00pa30BaHUs B Pa3IMYHBIX 00JIacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomyMy npeaMeTra «XuMus» SBISIIOTCS 0a30BbIe Kypcebl - «OpraHnyeckas
xuMus» U «OO0IIass 1 HeOpraHUYeCcKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICp)KaHUs
KOTOPBIX SIBJIIFOTCS OCHOBBI 0230BOM HAYKH: CUCTEMA 3HAHUM 110 HEOPTaHUYECKOU XUMUU
(c BKJIFOYEHHEM 3HAHUW M3 OOIIEH XMMHUHM) M OpPTaHMYECKON XUMHH. DOpMUpPOBaHUE
JAHHOW CHCTEeMBbl 3HAHUW TP M3YYCHUH MpeaMeTa oO0ecleunBaeT BO3MOXKHOCTH
paccMOTpPEHUsI BCEr0 MHOTO0OOpa3us BEIIECTB HA OCHOBE OOIIMX IMOHSTHI, 3aKOHOB U
TEOPUN XUMUHU.

Ctpykrypa cojaepkaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOopraHuvecKas XuMus» chopMrupoBaHa B MporpaMMe 1o XUMUU Ha OCHOBE CUCTEMHOTO
M0/IX0/1a K U3yUYEHHIO Y4EOHOr0o MaTepralia 1 00yCIOBI€HA UCTOPUUECKA 0OOCHOBAHHBIM
pa3BUTUEM 3HAHUM Ha ONPENCIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypce
OpPraHMYeCKON XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPHUHU
CTPOCHUSI OPTraHUYECKUX COCJAMHEHUM, a TakKe€ Ha YPOBHE CTEPECOXUMHYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpoeHUU BemiecTB. CBefieHrs 00 M3ydaeMbiX B Kypce
BEI[ECTBAX JAIOTCS B Pa3BUTHUU - OT YIJIEBOJOPOAOB JIO CIIOXKHBIX OHOJIOTHMYECKH
aKTUBHBIX COEIMHEHUMH. B Kypce OpraHm4eckod XWMHUHM IIOJIYYalOT pPa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs IEpPBOHAYAIILHBIC
NPEACTaBICHUSI O XUMHUUYECKON CBSI3M, KIACCU(UKAIMOHHBIX TPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[Tonx HOBBIM yrjoM 3peHUss B TnpenMere «Xumus» 0a30BOro ypOBHSA
paccMmaTpuBaeTcsl M3y4YEHHBI Ha  ypOBHE OCHOBHOIO  00miero oOpa3oBaHUS
TEOPEeTUUECKH MaTtepuan U (aKTOJIOTUYECKHE CBEJCHUS O BEIIECTBAX U XUMHUYECKOM
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHudeckas XuMus» 00ydaronmmcs
MPEAOCTAaBISCTCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE MEPUOJUYECKOTO 3aKOHa C
00IIIETEOPETUYECKUX U METOJOJIOTMUECKHUX TO3UINHI, TIyO)Ke MOHSATh HCTOPHUYECKOE
u3MeHeHne QyHKIMH HTOr0 3akoHa - OT o00oOmarmeil 10 OOBICHSIIOMEH U
ITPOTHO3UPYIOLIEH.

Envnas cuctema 3HAHMKW O BaXHEHIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHCHHHM, a TaKXKE€ O XUMHUUYECKUX PEaKIMsIX, MX CYHUHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUsl JomoJiHseTcss B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJICp’KaHUS, UMEIOIMMH KYJIbTYPOJOTHUYECKUM U MPUKIQJIHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMUM C JIPYTMMHU HayKaMH, PaCKphIBAIOT €€
poOJIb B TIO3HABATEIHLHOM W TPAKTUYECKOW IEATEIHPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUSI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKHUX
MPWIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICITHBATH
“H(pOpMAIINIO U IPUMEHSTH €€ JJIsI MOMOJHEHUs 3HAaHUM, pellleHUs] UHTEJUICKTYaJIbHBIX U
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AKCTIICPUMEHTAJIbHBIX HCCIE0BAaTEIbCKUX 3aJad. B 1enoMm cojepxkaHue y4eOHOro
npeaMeTa « XUMHUS» JaHHOTO YPOBHS M3YyYCHUS OPUCHTHPOBAHO Ha (OPMUPOBAHUE Y
00yUaroIIMXCsI MUPOBO33PEHUYECKON OCHOBBI /I TOHUMaHUs PritocodCKux uaeH, Takux
KaK: MaTepuajIbHOE E€IWHCTBO HEOPraHMYECKOTO U  OpPraHUYeCcKoro MHpa,
00yCJIOBIIGHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM M CTPOCHHEM, T03HaBa€MOCTh
MPUPOJIHBIX SABJICHUM IMyTEM SKCIIEPUMEHTA U PElISHUs MPOTUBOPEUU MEXKTy HOBBIMHU
dbakTaMl ¥ TEOPETUUYECKUMH TPEANOCHUTKAMH, OCO3HAHHWE POJIM XUMHH B PEIICHUH
HKOJIOTMYECKUX MPOOJIeM, a TaKke MPoOJieM COEpeKEHUs] IHEPreTHYCCKUX PECYPCOB,
CBIPBS, CO3/IJaHUS HOBBIX TEXHOJIOTUH W MaTepUaJIoB.

B nnaHe pemieHus 3aad BOCIUTAHUS, PA3BUTHS U COLMANIM3AIMU OOYyYaIOIIUXCS
MPUHATHIE TPOTPAMMOM 110 XUMHUH MOJAXO0/IbI K OMPEAECIEHUIO COJAEPKAHUS U IOCTPOECHUS
npeaMera MpeycMaTpuBaloT (POPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JCUCTBUM,
UMEIOIUX 0a30BOE 3HAUCHHE IS PA3TMYHBIX BUJOB JEATEILHOCTH: PEIICHUS TTPOOIeM,
MOMCKa, aHaIu3a U 00pabOTKK MH(pOpPMAITUH, HEOOXOIUMBIX JJISI MPUOOPETEHUSI OIbITa
MPAKTUYECKON U HCCIEA0BATEIbCKOU JIESITEIBHOCTH, 3aHUMAIONICH BaXKHOE MECTO B
MO3HAHUU XUMHUH.

B npakrtuke npenojaBaHusl XMMHUH KaK Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs
TaK U Ha YPOBHE CpPEHErO OO0IIero oOpa3oBaHUs, MPU OMPEICICHUHN COACPKATEIHHOU
XapaKTEPUCTUKKM  1IeJIE W3y4YeHUs TMpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOU
3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (POPMHUPOBAHME OCHOB XMMHUUYECKOM HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON NEATEILHOCTH YeJIOBEKa U KakK
OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. C METOIMYECKON TOYKH 3PEHHUSI TaAKOU
MOAXO/] K ONPECICHUIO 1eJIeH N3ydeHuUs MpeIMETa SIBJSETCS BIIOJHE ONPaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pCHMS TJIABHBIMU IEIMH U3YUYEHUS TIpeIMETa « XUMHU)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIOTCS:

dbopMUpPOBAHUE CHUCTEMBl XMMHUUYECKHX 3HAHWN KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOMW JI€KAaT KIFOUEBBIC MOHSITHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHUE S3bIKa HAayKH, YCBOCHHUE M
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHS U CTAHOBJICHHUS;

dbopMHpOBaHUE U PA3BUTHE MIPEICTABIICHNN O HAYYHBIX METO[aX TTO3HAHUS BEIIECTB
U XUMUYECKUX PEaKlnid, HEOOXOAMUMBIX JIsl TPHUOOPETCHHUS] YMEHU OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B MIPUPOJIC, B IPAKTUUECKON U
MMOBCEIHEBHOM KU3HH;

pa3BUTHE YMEHUW M CHOCOOOB JESATEIBLHOCTH, CBSI3AHHBIX C HAONIOJCHUEM U
OOBSICHEHHUEM XUMUYECKOTO DKCIIEpUMEHTa, COONIIOZEeHHEeM TIpaBWi 0€30macHOro
oOparreHus ¢ BeIecTBaMu.

Hapsany c stuMm coaepxkaTenbHas XapaKTepUCTHKA LeJied W 3ajad U3y4YeHHUs
npeaMera B MPOrpaMme MO XUMHUHU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMH TIPUOPUTETAMU B CHCTEME CpeaHero ooOmiero oOpasoBaHusi. CerogHs B
npenojaBaHUM XUMHUMU B OOJIBIICH CTENEeHW OTAAETCA NPEANOUYTCHHE MPAKTHYECKON
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KOMITIOHEHTE COJIep>KaHus OOy4eHHs, OPUEHTHPOBAHHON HAa TMOJATOTOBKY BBINTYCKHHKA
OI0IIe00pa30BaTEIbHON  OpraHM3alMM, BJIAQJACIOIMIEr0 He HaOopoM 3HaHUM, a
(GyHKIHMOHATIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOO0AMU W YMEHUSIMH aKTHUBHOTO
MOJTyY€HUS! 3HAHUW M MPUMEHEHHS UX B PEalbHOM >KM3HH ISl PEIICHUS MPAKTUIECKUX
3aj1ay.

B sToil CBs3M mpu W3yYEHUU TpeaMeTa «XUMHUS» JOMHHHUPYIOIEE 3HAuYCHHE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

agantanus OOydYaloIMXCS K YCIOBUSM JUHAMUYHO pa3BUBAIOIIETOCS MUDPA,
dbopMHpOBaHHWE MHTEIUICKTYaJIbHO PA3BUTONM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

(dbopMHpoBaHrEe y 00yYarOIUXCsl KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUN),
UMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE AJI Pa3jIMYHBbIX BUJOB JAEATEIBHOCTU: PEILICHUS
npoOieM, Toucka, aHaiu3a MW 0o0paboTKH HHGOPMAIMKM, HEOOXOAUMBIX JUIS
npUOOpETEHUsT ONbITAa AEATEILHOCTH, KOTOpas 3aHMMAaeT Ba)XXHOE MECTO B TMO3HAHUH
XMMHH, a TaKXKe JJIs OLEHKH C MO3UIHUI HKOJIOTMYECKON O€30MacHOCTH XapakTepa
BJIMSTHUSI BEIIECTB M XUMUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKA M MPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HWHTEIUNICKTyaIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYaronmxcsi: CIMOCOOHOCTH CaMOCTOSTENIBHO MPHOOpETaTh HOBBIC
3HAHUS MO XUMHH B COOTBETCTBHU C J>KM3HEHHBIMHU MOTPEOHOCTSAMH, HCIOJIB30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH I IOWCKA U aHaIM3a y4eOHOM U Hay4HO-
MOMYJISIPHON MH(OPMALIMKA XUMHUECKOTO COJEPKaAHUS;

dbopMupoBaHHe M pa3BUTHE Yy OOYYAIOUIUXCS ACCOLMATUBHOTO W JIOTHYECKOTO
MBILUIEHUSI, HAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH TUIAHUPOBAHWUW W TPOBEACHUU XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHUE y 00ydaromuxcst yOexx1EHHOCTU B TYMaHUCTUYECKOW HAIIPaBIEHHOCTH
XUMUHM, €€ BaXHOW pOJM B pEIIEHUWU TIJI00aTbHBIX MPOOJEM palUOHATBHOTO
IPUPOJIOTIONB30BAHUS, TMOMOJIHEHUS JHEPreTUYECKUX PECYpPCOB M COXPAHEHUs
TIPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOMMOCTH OEPEKHOTO OTHOIICHHUS K TPUPOJIC
U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS OTbITa UCTIOIB30BAHUS MTOJTYUCHHbIX 3HAHUM
JUISl TIPUHSATHS TPAMOTHBIX PEIIEHWH B CHUTYallMAX, CBS3aHHBIX C XUMHYECKHUMU
SIBIICHUSIMHU.

[Meru w 3agaum  wu3ydeHUS TMpeaMeTa «XHUMHS) TOIYYWIH MOIPOOHYIO
METOJMYECKYI0 HWHTEeprpeTanuio B pazaene «llmaHupyemple pe3ynbTaThl OCBOCHHS
IpOrpamMMbl MO XMMHUWY», OJarojaps yemy oOecrnedeHO YETKOE MPEJCTaBIECHUE O TOM,
KaKue 3HaHHUsI 1 YMEHHsI UMEIOT MPSIMOE OTHOLICHHUE K pealn3aliii KOHKPETHOW LEIH.

B yueOHOM miaHe cpenHero ooiiero oopa3zoBaHUsl MPeAMET «XHUMHs» 0a30BOT0
YPOBHSI BXOJUT B COCTaB MpeaMeTHON o0nacTi « EcTecTBeHHO-HAYUHbIE PEIMETHI.

OO1ee yuCiIO YacoB, pEeKOMEHIOBAHHBIX AJIS U3Y4YEHHUs] XUMHH - 68 yacoB: B 10
kiacce - 34 gaca (1 gac B Henenmo), B 11 kiacce - 34 yaca (1 yac B Hezeno).
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COJEP)KAHUE OBYUYEHUS!'

10 KJIACC

Teopernyeckue OCHOBbI OPraHUYECKOU XMMHUH

[IpeameT opraHudeckoil XWMHH: €€ BO3HHKHOBEHHWE, PA3BUTHE MU 3HAUCHHUE B
II0J[yYE€HUH HOBBIX BEIIECTB U MaTepUaioB. Teopust CTPOEHUS OPraHNYECKUX COSAMHEHUN
A.M. bytnepoBa, €€ ocHOBHbIC MOJIOKEHUA. CTPYKTypHBIE (POPMYJIBI OpPTraHUYECKHX
BenlecTB. ['oMosiorus, nzomepus. XuMuueckasl CBsi3b B OPraHUYECKUX COEIMHEHUSX -
OJIMHApHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o KiIacCH(PUKALMK OpPraHUYECKUX BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEIMHEHMUH (cucTeMaTudecKas) U TPUBHAJIbHbIE HA3BAHUSI BAXKHEHIINX
IPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEUIECTB.

IKCIEePUMEHTAJIbHbIE METOIbI H3YUeHHsI BeIeCTB U UX MPeBpalleHn i

O3HakoMJIeHHE C 00pa3liaMy OPTaHUYECKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE,
MOJICJTMPOBAHME MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAONIOACHHE W OINHCaHUE
JIEMOHCTPAIIMOHHBIX OTBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HArPEBAHUU
(ruaBnieHue, oOyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoast

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN pAn. MeTaH U 3TaH - MPOCTEUIINE
MPEICTaBUTENN ANTKAHOB: (PU3MUYECKUE U XMMUYECKUE CBOMCTBA (PEaKLMK 3aMEIICHHS U
TrOpEHNs), HAaXOXKACHUE B IPUPOJIE, ITOYyUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, T'OMOJOTMYECKHHA psiA. OTWIEH U MPONHIIEH -
pocCTeHIlne MpeICTaBUTENH aJIKEHOB: (PU3MUEeCKHe U XMMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THJpaTalMd, OKHUCICHHS W IOJMMEPHU3ALUN),
MOJIyYeHHE U IPUMEHEHHE.

Anxaguensl: Oyrtamuen-1,3 u metunOyTaauen-1,3: ctpoeHue, BaKHEH e
XUMUYECKHE CBOMCTBA (peakius nmouMmepusanun). [lonydeHre CMHTETHYECKOro KayuyKa
U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTMYECKHH psia. AIeTuiieH -
IPOCTEUIINN NPEICTABUTENb AJTKUHOB: COCTaB, CTpOEHUE, (QU3HMUYECKUE U XUMUUYECKHE
CBOMCTBa (peakuMM THAPUPOBAHMS, TAJOT€HUPOBAaHUS, THUIpaTallid, TOPEHUs),
NOJIyYeHHE U PUMEHEHHE.

Apenbl. ben3on: coctaB, ctpoeHue, GU3NIECKUE U XMMUYECKUE CBOMCTBA (PeaKInu
TaJIOT€HUPOBAHMS M HUTPOBAaHHWA), NOJYYEHHUE M NpUMEHEHue. Tonyon: cocmas,
cmpoenue, @usuueckue U Xumuyeckue Cceoucmea (peakyuu 2an02eHUpo8aHus U
HUMpOBanus), noaydenue u npumereHnue. TOKCHYHOCTh apeHOB. ['eHeTHuyeckas CBS3b
MEXAY yTIE€BOAOPOIAMHU, IPUHAIICKAIUMU K PA3IMYHbIM KJIACCAM.

v Kypcusom B TEKCTe BBIICICHBI 3JICMEHTHI COJACPXAaHUSA Y4eOHOrO MaTephaia, KOTOPhIC HU3y4aroTcs B
03HAKOMHTEJIHPHOM IIJIAHE U HE BKJIFOUAIOTCS B COCTAB MPEIMETHBIX pe3ynbTatoB ocBoeHuss ®OIT COO Ha 6a30BOM
YPOBHE.



denepanpHas padouas nporpamma | Xumus. 10-11 kinaccel (6a30BbIi YPOBEHD)

ITpuposHblE UCTOYHUKH YTIIEBOAOPOIOB. IIpupoaHblii ra3 U nonyTHele HEPTIHBIE
ra3el. Hedtb u e€ mpoucxoxaenue. CriocoOsl mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT
(TepMUYECKUM, KaTalIUTUYeCKuil), nuponu3. IlpoaykTel nepepaboTku HePTH, HX
IPUMEHEHUE B TMPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yrojab W MPOAYKTHI €ro
nepepadoTKHU.

JKCIepUMEHTAIbHbIE MeTOAbI H3yYeHHUs BeLeCTB M UX NpeBpalleHn i

O3zHakoMiIeHHE ¢ 00pa3laMu MIaCTMACC, Kay4yyKoB U pe3uHbl, kKosuiekuuu «HepTo»
U «Yrojap», MOJEIUPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U TaJOTr€HONPOU3BOJHBIX,
NPOBE/ICHUE MPAKTHYECKOH padoThI: OTyYeHHE YTUIICHA U N3yYCHHE €r0 CBOMCTB.

PacuérHble 3a1a4u

Bbluncienus o ypaBHEHUIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI'0 BEIIECTBA WK MPOAYKTa PEAKLUU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxamue opranuyeckue CoeAUHEHUs

[IpenenbHbIE OAHOATOMHBIE CIIUPTHL. METaHOJ U 3TAHOJ: CTPOCHHE, (PU3HUUECKUE U
XMMHYECKHE CBOWCTBA (peaklUuu C aKTUBHBIMM METalJlaMH, TajJOr€HOBOJOPO/IaMHU,
ropeHue), npuMeHeHue. BogopoaHbie CBA3M MEXIy MOJIEKyJamMu crnupToB. JlelicTBue
METAHOJIa U ATaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHoroaromMHble COUPTHL. DTUICHIJIIMKONIb U TJIMLEPUH: CTPOEHUE, (pu3ndeckue u
XUMUYECKUE CBOWCTBA (B3aMMOJEHCTBHE CO ILIETOYHBIMU METAJIaMH, KauyeCTBEHHAs
peakiysi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue
[JIMLEPYUHA U STUJICHIJIMKOJIS.

®DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTh
dbenona. [Ipumenenue deHoma.

Anpaerunbl U kemonwvi. DopManbAerull, aueTanbIerHl: CTPOCHUE, (PU3NUECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKkUMM OKHUCICHHMS W BOCCTAaHOBJICHMS, KayECTBEHHBIE
peakuun), NoJly4eHHe U IPUMEHEHNE.

Ayemon: cmpoenue, usuueckue u xumuyeckue c8oucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OOHOOCHOBHBIE Tpe/ieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs M yKCyCHas
KHUCJIOTBI: CTpOEHKE, (PU3NYECKUE U XUMUUECKHE CBOMCTBA (CBOMCTBA, 0OIIIME [T Kiacca
KHCJIOT, peakuus 3TepupuKalum), nojyueHue u npuMmeHenne. CteapuHoBas U OJICMHOBAs
KHUCJIOTBHI KaK MPEACTAaBUTEIN BBICHIUX KApOOHOBBIX KHUCIOT. MbUIa KaK COJM BBICHIUX
KapOOHOBBIX KUCIJIOT, UX MOIOIIEE IeHCTBUE.

Crnoxuble 3¢uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['MApONIU3 CIOMKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrneBoapl: cocTaB, KiacCU(pUKaLUs yriaeBOIOB (MOHO-, JU- U MOJMCAXapPUAbI).
['mroko3a - mpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbl, PU3NUYECKHE
U XHMHUYECKHE CBoMcTBa (B3ammojeihctBue ¢ ruapokcuaoMm wmeau(Il), okucnenue
aMMHUA4YHBIM PacTBOPOM okcuaa cepedpa(l), BoccTaHOBICHHE, OPOXKEHHE TIFOKO3BI),
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HaXO0XJIEHUE B IPUPOJIe, MPUMEHEHHNE, Oroorudeckas poib. @orocunTes. PpykTo3a Kak
U30MED TIIIOKO3BI.

Caxaposza - npeocmasumenb OUCAxapuoos, 2UOPOIU3, HAXONHCOeHUe 8 npupooe u
npumeHeHue.

Kpaxman u memmono3a Kak TpupoiHble moiuMmepbl. CTpoeHHEe Kpaxmana |
1eJUTI0J10361. DU3HUecKkre M XUMHUECKHE CBOMCTBA Kpaxmaia (THAPOIU3, KaueCTBeHHAs
peaKIus C UOJ0M).

JKCIEepUMEHTAIbHbIE METO/IbI M3YUeHNsI BelleCTB U UX NpeBpalleHni

[IpoBenennie, HaOMIOAECHUE M OINKCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CITUPTOB, KAYECTBEHHBIC PEAKIIUN OJJHOATOMHBIX CITUPTOB (OKHCIICHHE 3TaHOJA OKCHIOM
meau(Il)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJMIIEPUHA C THAPOKCUIOM
menu(Il)), anbaernnoB (OKHUCICHHME aMMHUAYHBIM PacTBOPOM okcuja cepedpa(l) u
rugpokcugom  meau(Il), B3ammojmelcTBue Kpaxmaiga C  HOAOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4u

Bbluncienys o ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOI'0 BEIIECTBA WK MPOAYKTa PEAKLIUU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BEIIECTB WA MPOJIYKTOB PEAKLIUN).

A30Tcojaep:Kaliue OpraHuyecKue coeJuHeHust

Amunvl. Memunamun u anunun: cocmas, cmpoeuue, uauyeckue u XuUMuieckue
ceolicmea (copenue, 83aumooeticmeaue ¢ 6000U U KUCIOMAMU).

AMMHOKHCIIOTHI Kak aM(oTepHbIe OpraHuveckue coeauHeHus. dDusnueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe rauiuHa). buomornueckoe 3HaueHue
aMUHOKHUCTOT. [lenTumsl.

benku kak mpupoiHbIE BBICOKOMOJIEKYJIApHbIE coeanHeHus . [lepBuunas, BTopuyHas
U TPETUYHAS CTPYKTYpa OCIKOB. X UMHUYECKHE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYPAIIHS,
KaueCTBEHHBIC PEAKIINU HA OCIIKH.

JKCNePpUMEHTATbHbIE METOAbI H3YYE€HHUS BelleCTB  UX NMpeBpallleHHuil
Hab6mronenue u onucanue AEeMOHCTPAIMOHHBIX OIBITOB: JICHATYyparus OCIKOB MPH
HarpeBaHUM, IIBETHHIE PEaKIIMK OCJIKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJIIPHBIX COCIWHCHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENICHb TOJIMMEPHU3AIINH, CPEIHSIST MOJICKYJISIpHAs Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHHUH - MOJUMEPH3aIUs |
TTOJIMKOH ICHCAIIHSI.

ITnacmmaccol  (noausmunen, RNOAUNPONULEH, NOTUBUHUIXTIOPUO, HOJIUCTIUPOIL).
Hamypanonoiti v cunmemuyeckue Kayuyyku (0ymaouenosvlil, XJ10pONPEeHO8blll U
uzonpenosulii). Bonokna: namypanivHele (XJIONOK, wepcmyv, WEIK), UCKYCCMEEHHble
(ayemammuoe 80JI0KHO, UCKO3A), CUHMemu4ecKue (Kanpox u 1aecam,).
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JKcnepuMeHTATbHbIE MeTObl M3y4YeHUs BellleCTB M MX NpeBpalleHHi
O3HakomileHHE ¢ 00pa3uaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBSI3H

Peanuszanus MeXNpeaMETHBIX CBA3€H NMpU M3y4YEHHUU OpraHuyeckod xumuu B 10
KJIACCE OCYILIECTBIIETCA YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK W TOHSATHH, SBISIOUIMXCA CHUCTEMHBIMU [UJISl OTICNIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEeHHO-HAYYHbIE TOHATHS: SIBICHNUE, HAYYHBIN (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHAIN3, CHUHTE3, KJacCUPUKalUs, NEPUOJUUHOCTh, HAOIIOJIEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHMUE.

®duszuka: mMaTepusi, SHEpPIrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHUECKUI
YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3MUYECKHE
BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUSL.

buonorusi:  kieTka, opranusm, ouochepa, 0OMEH BEIIECTB B OPraHU3ME,
(doTOCHHTE3, OMOIOrMYECKM aKTUBHBIE BEIleCTBA (OEJKH, YIIEBOIbI, JKUPBI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, IOJE3HbIE HCKONAEMble, TOILIUBO,
pecypcehl.

TexHosorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOIO IMUTAHUS, MOIOIINE
CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUECKUE MTpenapaThl, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teoperuueckne 0CHOBbI XUMUH

XHUMHUECKUI 3JIeMEHT. AToM. Sapo aroma, M30TONbl. DIEKTPOHHAas 000JI0YKa.
DHepreTHYecKre YpOBHH, MOJYPOBHH. ATOMHBIE oOpOWTanu, S-, P-, d- DIIEMCHTHL
Oco0eHHOCTH paclpeesieHHs] 3JIEKTPOHOB M0 OPOUTANIAM B aTOMax 3JIEMEHTOB MEPBbIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTYypaLIHsl aTOMOB.

[Tepnoanueckuii 3akoH U Ilepuoguyeckas cucremMa XUMUYECKUX djiemeHToB J[.U.
MenneneeBa. CBsi3b EPUONYECKOTO 3aKOHA U Ilepuoandeckoi cucTeMbl XUMHUECKUX
anemMeHToB J[.MI. MeHneneeBa ¢ COBpEMEHHOW TEOpPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XMMHMYECKHUX 3JIEMEHTOB M 0Opa3yeMbIX UMHU
IIPOCTBIX M CIIOKHBIX BELIECTB IO TPYIIIaM U IepuoiaM. 3HAYEHHUE MEPHOINYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMUYECKAsi CBA3b. BUabl XUMHUECKOHN CBsI3U (KOBaJ€HTHAs
HEeMoJISIpHAas W TOJisipHas, MOHHAs, MeTajuiMueckas). MexaHu3mbl 00pa30BaHUs
KOBAJICHTHON XUMHUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-aKLENTOPHBIN). Bomopoanas
CBsI3b. BasieHTHOCTh. DaeKTpooTpUIaTENbHOCTh. CTeneHb OKucaeHus. OHbI: KaTHOHBI U
AHUOHBI.
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BemecTBa MOJEKYISpPHONO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THUIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB
OT THIIA KPUCTAIUIMYECKON PEIETKU.

[lonsATHE O TMCIEPCHBIX CUCTEMAaX. MICTUHHBIE U KOJUIOMIHBIE pacTBOPHBI. MaccoBas
JI0JIs BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkaTypa HEOpraHMYECKUX
BeIECTB. | eHeTnueckas CBsi3b HEOPTAHUYECKUX BEIIECTB, IPUHAIICKAIINX K Pa3JINYHBIM
KJIACCaM.

Xumunyeckas peakuus. Kimaccuduxarust XMMHUeCKUX peakluidi B HEOPraHUYEeCKON U
OPraHMYECKONM XHMMHHU. 3aKOH COXPAHEHHsI MacChl BELIECTB, 3aKOH COXPAHECHHUS U
IIPEBPALLEHUs SJHEPTUHU [P XUMUYECKUX PEAKLUAX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMu4eckoe paBHoBecue. PaKTOphl, BIUAIONINE HA COCTOSHUE XUMHUYECKOIO
paBHoBecus. [Ipunuun Jle larense.

Onextponutnyeckass auccouuanus. CuiibHble W ciadble AeKTpoiauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KKCIas, HEUTpanbHas, 1enouHas. [louamue o 6000pooHom
noxazamene (PH) pacmeopa. Peaxium moHHOTO O00MEHa. [ UOpOIU3 HEOpeaHUUECKUX U
Op2aHUYECKUX Geuecms.

OKUCANTENHbHO-BOCCTAHOBUTENIbHBIE — peakuuu. [lonamue 06  snekmponuze
pacniasos u pacmeopos coel. 1lpumenenue snekmpoausa.

JKCNepUMEHTAIbHbIE METOAbI N3YYEeHHUS BelleCTB M UX MpeBpalleHuii

Hemouctpanus tabmun «Ilepronuueckas cuctema XxuMuueckux anemeHToB 1.
MenpeneeBay, n3y4eHUE MOJENEH KPUCTAJUIMUYECKUX PEIIETOK, HAOIIOICHUE U OTTHMCAHKE
JEMOHCTPAIIMOHHBIX W JaOOpaTOPHBIX OIBITOB (Pa3lIoOKEHHE IMEPOKCHUIAa BOJOPOJIA B
IPUCYTCTBUM KaTaJIM3aTOpPA, OINPENECIEHUE CpPEAbl PACTBOPOB BELIECTB C MOMOILIBIO
YHUBEPCAIBHOTO WHIUKATOPA, PEAKIMd MOHHOTO OOMEHA), MPOBEJCHUE MPAKTHIECKOM
paboThl «BiusiHue pazauyHbIX (PaKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIImy.

PacuérHbie 3a1aun
PacyéTrel Mo ypaBHEHUAM XUMHUYECKUX PEAKIMH, B TOM YHUCIIE€ TEPMOXHMHUYECKUE
pacu€Thl, paCU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs I0JIS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. [lonoxenne HemeTtaiuioB B llepumommueckod cHCTEME XMMHUYECKHX
anemenToB JI.M. MenneneeBa u 0cOOEHHOCTH CTPOEHUS aTOMOB. DU3NUYECKHEe CBONCTBA
HEMETAJUIOB. AJUIOTPOINHS HEMETa/NIOB (Ha MpUMEpe KHUCIopoja, cepbl, (pocdopa u
yriiepona).

XUMHUYECKHE CBOWCTBA BAXKHEMIIUX HEMETAIOB (TajoreHoB, CEphbl, a30Ta,
docdopa, yriepona u KpeMHHUSI) U UX COCIUHECHHUH (OKCHAOB, KHUCIOPOICOACPIKAITUX
KHUCJIOT, BOJJOPOJHBIX COCTMHEHUN ).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U UX COCIMHEHMM.

Meramibl. [lomoxenue wMerauioB B Ilepuoandeckonl cucreme XUMHUYECKUX
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anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB
metawioB. OOmwue  ¢usmueckue cBoiictBa  MerauioB.  CIlaBEI  METaUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIIUX METAJUIOB (HATpUH, KU, Kadbl[Uid, MarHUi,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crocoObl TONMyYeHUs MeTajuloB. Memannypeus. Kopposzus memainnos.
Cnocobwi 3auyumst om koppo3suu. [IpumeHeHne MeTauioB B OBITY U TEXHHKE.

JKCIMePpUMEHTATbHbIC METOAbI U3YYCHHUS BeleCTB M UX NMpeBpalleHuil

N3yuenne kosekuuu «MeTauibl U CIUIaBbl», 00pa3OB HEMETAJUIOB, PEUICHUE
SKCIEPUMEHTAJIbHBIX 3aJlay, HaOJI0JICHWe U ONHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA AIIOMUHUS C PACTBOPAMH KHUCIOT
U 1IeJI04Yei, KAYeCTBEHHbIC PEAKI[MU Ha KATUOHBI METAJLJIOB).

PacuérHble 3agaun

Pacuétel macchl BemecTBa ik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIISCTRA,
Macce Wik 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUM BEIIECTB, PACUETHI MacChl
(0OBéMa, KONMMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMU, €CJIM OJIHO W3 BEIIECTB HMEET
MIPUMECH.

XUMHUS U KU3Hb

Ponp xumMum B oOecnedeHHWH SKOJIOTHYCCKOM, DSHEPreTUYSCKOM | IHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBL. [[oOHsATHE 0 HAYYHBIX METO/IaX MO3HAHUSI BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJy4YeHUs
BaKHEHIIINX BEILICCTB.

YenioBeK B MHUPE BEIIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIIBHBIC MaTEpUAJIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpacKH, CTEKJIO, KepamMuKa, Marepuaibl s
ANIEKTPOHUKH, HAHOMATEPHaJIbl, OPTaHUYCCKUE U MUHEPAIbHBIC YI0OPCHUSI.

XuMHSIT W 3J0pPOBbE UEJIOBEKAa: TMPaBUJIa MCIOJIB30BAHUS  JICKAPCTBEHHBIX
npenapaToB, MNpaBuja OE30MAaCHOTO HCMOJb30BAaHUS TMPENapaToB OBITOBOM XUMHUU B
IMOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbie CBA3H

Peanuzanmsi MEeXNpeAMETHBIX CBSI3€M MPU HM3yUYEeHUU OOIIEH W HEOPTraHWYECKON
xumun B 11 Kjacce ocymiecTBIIsIeTCS Uyepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAy4YHbIX TOHATHM, TaK W TIOHATUH, SBIAIOIIMXCS CUCTEMHBIMU JJI1 OTAEJBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MMOHSATHUS: HAyUYHbIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiIaccuukanus, MePUOAUIHOCTh, HAOIIOIEHUE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHHE.

du3uka: MaTtepus, JHEPTUs, Macca, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAOaKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHB, BEIIECTBO, TEI0, 00BEM,
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arperaTHoc COCTOAHHEC BCHICCTBA, (I)I/ISI/I‘-IGCKI/IG BCJIMYUHBI 1 CAMHUIBI UX H3MCPCHUA,
CKOpPOCTh.

buonorus: kierka, opranusm, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OPraHu3Me.

['eorpadusa: muHepanbl, TOPHbIE MOPOJBI, TMOJE3HBIE HMCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHoOrusA: XUMHYECKAS] NPOMBIIIIEHHOCTh, METAJLTYPTrHs, IPOU3BOICTBO
CTPOUTEIBHBIX  MAaTE€pUAOB, CEJIbCKOXO3AWCTBEHHOE  IMPOM3BOACTBO,  IHILEBAS
IPOMBIIIJIEHHOCTb, dbapmaneBTHYECKAS IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  MPEnapaTtoB, MPOU3BOJACTBO  KOHCTPYKUHMOHHBIX  MaTEpHAJIOB,
AJIEKTPOHHAsSI IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHNH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOSHHUS 00YJarONTUMUCS
nporpaMMm cpeaHero oOmiero o0Opa3oBaHUS (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHsIM).  HayuHo-meTroanueckoil OCHOBOM Uil pa3pabOTKU  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOCHHSI MPOTPAMM CPEIHEro O0IIero 00pa30BaHUs SBISETCS CHCTEMHO-
NEeSATEIbHOCTHBIN TTOJIXO/I.

B cOoOTBETCTBUM ¢ CUCTEMHO-AEATEIbHOCTHBIM IIOJIX0/IOM B CTPYKTYPE JTUYHOCTHBIX
pE3yIbTATOB OCBOEHUS MpeAMeTa « XUMHs» Ha YPOBHE CPEAHEro o0uiero o0pa3oBaHUs
BBIJICJICHBI CJIEYIOIIME COCTABIISIFOLIHUE:

OCO3HaHUE 00yYaroIUMHUCS POCCUMCKON IpaskJaHCKOM UAEHTUYHOCTH - TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH H CAMOOTIPEIETIEHUIO;

HaJIMYUE MOTUBALMU K O0yUEHUIO;

L[CJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M  CIIOCOOHOCTh OOYyYaroUIMXCs pPYKOBOJACTBOBATHCS B  CBOEH
NEeATENBbHOCTH HEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, IPUCYIUMU LEIOCTHON CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJIMYHME MPaBOCO3HAHUS KOJOTUUYECKON KYJIbTYpPbI U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HECHHBIEC TUIAHBI.

JIM4HOCTHBIE Pe3yibTaThl OCBOCHHUSI MIPEAMETa « XUMHUSD) TOCTUTAIOTCS B €IMHCTBE
y4eOHOW W BOCHIMTATEIbHOM JAEATEIbHOCTH B COOTBETCTBHUM C TI'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMH U HJI€aJaMU POCCUICKOIO
IPaXKJAHCKOTO OOIIECTBA, MPUHATHIMUA B O0OILIECTBE HOPMAaMH U MpaBUJIaMU MOBEACHMUS,
CHOCOOCTBYIOIIUMHU MpOIIECCaM CaMOIO3HAHUSA, CaMOPa3BUTHA W HPABCTBEHHOI'O
CTaHOBJICHUSI JINYHOCTH O00YYaIOIIUXCA.

JIn4HOCTHBIE ~ pe3yJbTaTbl  OCBOEHUS  MpeameTa  «XUMHUS»  OTPaXKaroT
cOPMUPOBAHHOCTh ~ ONbITa TO3HABATENILHOM W  NPAKTHUECKOH  JI€ATEIbHOCTH
oOyyJaroumxcs o peajar3aluy NPUHITHIX B 00IECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa’IaHCKOro BOCHHTAHMSI:

OCO3HaHHUsI OOYYaIOUIMMHCS CBOMX KOHCTHTYLHMOHHBIX NpaB U OO0s3aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAKY;

IIPEACTABICHUS O COLMAIbHBIX HOPMAaX U IIPABUJIAX MEXINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIbHOCTUM NPHU CO3JaHUHM Y4eOHBIX
MPOEKTOB, PELICHUH Y4YEOHBIX U IMO3HABATEIbHBIX 3a7au, BHIMOJHECHHH XUMHYECKHX
JKCIIEPUMEHTOB;

15
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CITOCOOHOCTH TTOHMMATh U IIPUHUMATb MOTHBBI, HAMCPCHUS, JIOTUKY W apI'YMCHThI
APYTIUuX IIPHU aHAJIU3C PA3JIINYHBIX BUIOB y‘I€6H0ﬁ ACATCIIBHOCTH,

2) TMATPHOTHYECKOT0 BOCITUTAHMSA:

LIEHHOCTHOTO OTHOIICHUS K UCTOPUYECKOMY U HAYYHOMY HACTIEUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUS K MTPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHU U IPAKTUIECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUSI TOTO, YTO JIOCTMXKEHHUSI HAyKH €CTh PE3yibTaT JIUTEIbHBIX
HAOJIIOICHHUM, KPOTIOTIUBBIX AKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX
U TIPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJIYYEHHU W TIOCJICAYIOIIEM aHAJIN3e
uH(}OpMAIUH O MEePEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOTO BOCIIMTAHMA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOrO TTOBEICHUS,

CITOCOOHOCTH OILICHUBATh CHUTYAaIlMH, CBS3aHHBIC C XHMHUYCCKUMHM SIBJICHUSIMHU, U
MIPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHIICH ¢ MO3UIIUMA
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TOCJICICTBUIN ATUX MOCTYIKOB;

4) ¢dopmMupoBaHusl KYJIbTYPbI 310POBbSI:

MMOHUMAaHUs [IEHHOCTEW 3J0POBOT0 M 0€301acHOr0 00pasa *KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHOMY (PU3UYECKOMY U ICUXUUECKOMY 37J0POBbIO;

coONIO/IeHNs TpaBuwil 0OE€30IacCHOrO OO0pallleHus C BellecTBaMu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMaHUs [IEHHOCTH MpaBWJI UHAWBUIYAIBHOTO U KOJUIEKTUBHOTO OE3011aCHOTO
MOBEJCHUS B CUTYyAIUSAX, YTPOXKAIOIIUX 3A0POBBIO U XKU3HH JIIOJIEH;

OCO3HaHUSl TMOCJIECACTBUI UM HENpPUATUS BpEAHBIX NPUBBIYEK (ymoTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BOCIIMTAHHSA:

KOMMYHUKATUBHON KOMITIETEHTHOCTH B Y4€OHO-UCCIIENOBATEILCKON IEATETLHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUJIAX JAEATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUHU MPAKTUYECKHUX 3aJlad COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOErO KJlacca, IIKOJIbI);

UMHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPodecCuil pa3InyHOTO pojia, B TOM YUCIIe
Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYY, JIIOJSAM TPYyAa U PE3yJbTaTaM TPYAO0BOU JESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYATHHON TPACKTOPHH OOpa30BaHUSA,
Oynymelr mpodeccun W peanu3arii COOCTBEHHBIX JKU3HEHHBIX IUUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, THTEPECOB U MOTPEOHOCTEN 00111€CTBA;
6) IKOJOTHIECKOr0 BOCTIMTAHMS:

AKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
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CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MMOHUMaHUs IJ00AIbHOIO XapakTepa SKOJOTMYECKUX MpoOseM, BIUSHUSA
DKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEIBI;

OCO3HaHUsl HEOOXOIMMOCTHU HCIIOJIb30BAHMS JTOCTHKEHUM XUMHM JJIsl PEILCHUs
BOIIPOCOB PALlUOHAIIBHOTO IIPUPOIOINOIb30BaAHNUS;

AKTUBHOTO HENPHUATHS JEUCTBUM, NMPUHOCAIIUX BPEI OKPYKAIOLIEH NPHUPOIHON
cpene, YMEHHS MPOrHO3UPOBATH HEOIArONPHUATHBIE HKOJIOTMYECKHUE MOCIIEICTBUS
MIPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIM4YXs PA3BUTOIO SKOJIOTMYECKOTO MBIIUIEHHUS, Y9KOJIOIMYECKOU KYJIbTYPBbI, OIBITA
NEATEIIBHOCTA JKOJIOTMYECKOW HAIPaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI MU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLMAJIBLHON MPAKTHKE, CIOCOOHOCTH U YMEHHS
aKTUBHO MPOTHUBOCTOSATH UJCOJIOTUU XeMOPoOuu;

7) MeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOM MPAKTUKY;

NOHUMAaHUs CIeUU(PUKN XMMUU KaK HAyKd, OCO3HAHUsS €€ pojii B (pOpMUpPOBAHUU
PAlMOHAIIBHOTO HAYyYHOT'O MBIIIEHUS, CO3JaHUM LEJIOCTHOTO MPEACTABICHHUS 00
OKPYIKaIoIeM MHUpPE KaK O €IUHCTBE MPHUPOILI M YEOBEKa, B MO3HAHWW TMPHUPOTHBIX
3aKOHOMEPHOCTEH M pelieHUu POoOIeM COXPAHEHHS IIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU ISl COBPEMEHHOM IIUBUIIU3AINU: B €€
T'YMAHUCTHYECKOW HAMpaBJICHHOCTH W BAXXHOW POJM B CO3JaHUUM HOBOW 0Oa3bl
MaTepUaTbHOW KYJBTYPBI, PEHICHUU TJIO0ATBHBIX MPOOJIEM YCTONYHBOTO Pa3BHTHSI
YeJI0BEYECTBA - CHIPhEBOM, YHEPTETUUECKOM, MUIIICBON U KOJIOTHYECKON O€30MaCHOCTH,
B Pa3BUTUW MEIUIIMHBI, OOCCTICUCHUH YCJIOBUH YCIHENTHOTO TpPyJa W SKOJOTHUYECKH
KOM(pOPTHOM JKM3HU KaXKJI0TO YJICeHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJOB TO3HAHUS,
UCITOJIb3YEMBbIX B E€CTECTBCHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh ITOTydYaeMbIe
3HAHMS U aHaJIM3a U OOBSICHEHHS SIBJICHUH OKPY’KAIOIIETO MUpa W MPOUCXOJSIINX B
HEM WM3MEHEHHM, YMEHHS JieJlaTh OOOCHOBAHHBIC 3aKJIFOUCHHMS Ha OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS JJAHHBIX C TEIBI0 TMOJIYYSHHS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSTEIFHO HMCIOJB30BaTh XMMHYECKUE 3HAHMS IS PEIICHUS
Mpo0JIEM B PEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpEeca K TIO3HAHUIO U UCCIICIOBATEIILCKON e TEIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY OOPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJYYCHHWIO HOBBIX 3HAHWH MO XMMHHU B COOTBETCTBUH C >KU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3iIMYHbIX cdepax MpoPecCHOHATBHON

NEATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbIe pe3yabTaThl OCBOCHUS yUeOHOTO MpeaAMeTa « XUMUS Ha ypPOBHE
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cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE VTS dbopmupoBanus MHUPOBO33pEHUS oOydaromuxcs
MEKIUCIUTUTMHAPHBIE  (MEXIIpeIMEeTHbIe) OOIIeHayuyHble MOHATHUS, OTpPaXKarolIue
IIeIOCTHOCTh HAYYHON KapTUHBI MUpPA U CHEIU(PHUKY METOJIOB MMO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, YHEPIHs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4HbII (DaKT, MPUHLMUII, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEeIOBaHHUE,
HaAOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHUE);

yYHUBEpCadbHble Yy4yeOHbIE JIEHCTBUS (TIO3HABAaTEJIbHBbIC, KOMMYHHUKATHUBHBIE,
peryisTUBHBIE), oOecreunBaone (GopMUpOBaHHE (PYHKIMOHAIBHON I'pPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIINH 00yJaroImnXCs;

CIOCOOHOCTh OOYYaIOIIUXCS HCIONIb30BaTh OCBOCHHBIE MEKIUCHIUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIE yUeOHbIE JEHCTBYS B I03HABATEIBHON U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeameTHbie pe3yabTaThl OTPAXKAIOT OBIAJICHUE YHUBEPCATHHBIMU yUeOHBIMU
MI03HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

ITo3HaBaTebHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue JeiicTBUA:

CaMOCTOSITENIbHO (DOPMYTUPOBATh U AKTYyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIPENIEINIATh LEJIH ACITEIbHOCTH, 3aaBasi MapamMeTpbl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTATHI IEITEILHOCTH C TOCTABICHHBIMU LEJISIMU;

VCTIOJIb30BATh IMPU OCBOCHWH 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS - BBIJICJIATh
XapaKTEPHbIC TPU3HAKU MOHATUA W YCTAHABJIMBATH HMX B3aUMOCBS3b, HMCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS JIJIs1 0OBSICHEHUSI OTJAEIBHBIX (JaKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHMS M KPUTEPUU IS KIIACCHU(UKAIIUA BEIISCTB M XMMHUYCCKHUX
pEaKLNiA;

YCTAHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3YUYa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCykAeHUs (MHIYKTUBHBIC, NE€AYKTUBHBIEC, [0 aHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTM W NPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSIX,
(hopMyIHpOBaTh BHIBOJIBI M 3aKJTFOUYEHUS,

NPUMEHATh B MPOLECCE IO3HAHUS, HCHOJIb3YEMbIE B XHMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIETH, MMPEOOPa30BhIBATh MOJICIIbHBIC MIPEACTABICHUS - XUMUYECKUM 3HAK
(cuMBOJI) BJIeMEHTa, XUMHUUYEcKas (popMyra, ypaBHEHHME XUMHYECKOW PEaklMH - IMpU
pereHnr y4eOHBIX TMO3HABATEIbHBIX M TMPAKTUYCCKUX 3a]ad, MPUMEHITh Ha3BaHHBIE
MOJICTIbHBIE TIPEACTABJICHUS ISl BBISIBIICHUS XAPAKTEPHBIX MPU3HAKOB H3YUAEMBIX
BEIIIECTB U XMMUYECKUX PEAKIIUM.
ba3oBble ucciaenoBarejabCcKue JeiCTBUA:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOI'0 TTO3HAHUA BEIIECTB U XUMUYECKUX PEAKIIUA;

dbopMyIMpoBaTh TENM W 3a7a4d MCCIEIOBAHUS, MCIOJb30BaTh MOCTaBICHHBIC U
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CaMOCTOSTENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIs1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUU;

BJIAJICTh HABBIKAMU CAMOCTOSATEJIBHOTO TUIAHUPOBAHUS U IIPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHUs HaONM0IaTh 3a XOJIOM Ipollecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATH €ro pe3yJsbrar, (opMyIHpoBaTh 000OIICHUS U
BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCIECIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

MpPUOOpPETaTh OMBIT YUEHUIECKOU UCCIENOBATENIBCKON U MPOCKTHON JESTEIbHOCTH,
MPOSIBJISITH CITIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY METOJOB PEIICHHUS
[IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B [IO3HAHMUS.

Pa6ora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(POpMAIUK (HAYYHO-MOMYyJIsIpHas
JUTEepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBIE MOCOOUs, pecypcebl MHTepHeTa),
aHAJIM3UPOBATh MHPOPMAIMIO PA3TMYHBIX BUIOB M (OPM MPENCTABICHUS, KPUTUIECKU
OLIEHUBATH €€ JT0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTB;

(dbopMyIUpOBaTh 3aNIPOCHI M MIPUMEHSITh PAa3IMYHbIE METOABI MIPHU MOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YU€OHBIX 337a4 ONpeAeaIEHHOTO TUIIA;

npuoOpeTaTb  OMNBIT  HCHOJB30BaHUS  HMH()OPMALIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3TMYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTHUMANIbHYIO (DOpMy mpencTaBieHuss uHOOpMAIUU
(cxempl, rpauKy, TUarpamMmsbl, TAOJIHILIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEICTBA MpH paboTe ¢ XUMHUYECKOU
uH(dopMaIuen: MPUMEHITh MEXKITPEAMETHBIC ((PU3HMUECKUE U MAaTEMAaTHYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEJCTBA
HATJISTHOCTH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBUSA:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJC JWajora W/WiH
JUCKYCCUH, BBICKA3bIBaTh HJEH, (OPMYJIUPOBATH CBOM MPEIJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHCHHUS TTPEIOKEHHON 3a1a4H;

BBICTYIIAaTh C TIPE3CHTAllMCH PE3yJIbTaTOB ITO3HABATCIIBHOW  JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMU TIPHU BBITOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TPAKTHYECKOW pabOThl 10 HCCICIOBAHUIO CBOMWCTB
M3Y4aeMbIX BEIIECTB, pPEeAM3aIlMi y4eOHOTO MPOCKTa U (POPMYIHPOBATH BBIBOJIBI IO
pe3yibTaTaM TMPOBEAEHHBIX MCCIECIOBAHUNA TYTEM COTJIACOBAHUS TO3UIUH B XOJE
o0cyKeHusl 1 0OMEeHa MHEHHUSIMHU.

PeryasiTuBHbI€ YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

CaMOCTOSITENIbHO  IUIAHUPOBaTh M OCYIIECTBISATh CBOIO  TO3HABATEIbHYIO

NEATEIBHOCTD, ONIPEACIISs €€ 1IeIU 1 33191, KOHTPOJIUPOBATH U 10 MEPE HEOOXOUMOCTH
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KOPPEKTUPOBATh MpeJlaraéMblii aJrOpUTM JAEUCTBUN INPU BBINOJHEHUM YYEOHBIX U
HCCIIEIOBATENbCKUX 3a/lay, BhIOMpaTh Hambosee 3(PPEKTUBHBIN COCOO MX pEUICHHs C
y4€TOM IOJIy4E€HHsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYIIECTBIIAATh CAaMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CaMOAHaIHM3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMush» OTpaXkaroT:

c(hOpPMHUPOBAHHOCTD MPEJCTABICHUN O XMMUYECKON COCTaBJISIONIEH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XMUMHUH B NTO3HAHUU SBJICHUN MIPUPOJIbI, B POPMUPOBAHUU
MBIIUICHUS U KYJbTYPbl JIMYHOCTH, €€ (YHKIHOHATBLHON IPaMOTHOCTH, HEOOXOIUMOM
JUISL pelIEHUs] MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 370POBBIO U IPUPOJHON Cpene;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET: OCHOBOIOJIATAIOIIUE
MOHATUS (XUMUUYECKUU DJIEMEHT, aTOM, JJICKTPOHHAas 000JI0YKa aToma, MOJIeKyJia,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, XUMHUYECKAs CBSI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas U COKpaI€HHast), MOJIb, MOJIIPHASI Macca, MOJISIPHBINA 00BbEM, YTIepOaHBIN
CKeJieT, (yHKIMOHAJIbHAS TPYIINa, paJuKail, U30MepuUsl, U30MEPhl, TOMOJIOTUYECKUHN Psi/I,
TOMOJIOTH, YTJIEBOJOPObI, KHUCIOPOJ U a30TCOAEpKAIIUEe COCIUHEHUS, MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHus oprannyeckux BemiecTB A.M. ByTnepoBa, 3aK0H COXpaHEHHS] MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUMN S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMS,
JieXalyMe B OCHOBE NMOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM,
(aKTONOTUYECKUE CBEJICEHUS O CBOWMCTBaX, COCTaBe, IOJYyYEeHHH U O€30MacHOM
WCIIOJB30BAaHUN BAXXHEHIIIUX OpPraHWYECKUX BEHIECTB B OBITY W MPaAKTUYECKOU
NEeSTETBbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHWH BBISIBJIATh XapaKTepHbIE TMPU3HAKUA TOHSTHUH,
yCTaHaBJIMBAaTh HMX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOIIME TOHATUSA TPU
OMMCAHUU COCTABA, CTPOCHHUS U IPEBPALICHUN OPTAaHUYECKUX COEAUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHUW HCMOJB30BAaTh XUMHYECKYI) CHUMBOJIUKY  JJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOHN) (Gopmyi
OpraHUYECKUX BEIIECTB M YPAaBHEHUIl XMMHUYECKUX PEaKIUW, U3roTaBIMBAaTh MOJEIU
MOJIEKYJT ~OPraHMYeCKHX BEIIECTB IS  WUIIOCTpPAlldd HUX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIJICKHOCTh N3YUEHHBIX
OpraHUYeCKUX BELIECTB IO UX COCTABY M CTPOEHUIO K OMpeNeIEHHOMY Kiaccy/TpyIie
COCIMHEHHA  (YIJI€eBOJOPOAbI,  KHUCIOPOA W  a30TCOJAEpXKAllMe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJMHEHUs), JaBaTh WM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homernkimarype (IJUPAC), a Taxke TpHBOIUTH TPUBHAJIbHBIC HA3BaHHUS OTICIIBHBIX
OpraHUYeCKUX BEIECTB (ITWICH, MPOIMUIICH, alleTWIeH, 3THICHIJUKOJb, TIUIEPHH,
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denon, ¢dopmanblieru, aueTanbAerull, MypaBbUHAs KHCIIOTa, YKCYCHas KHUCIIOTA,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAsI KUCIIOTA, TII0K03a, (PYKTO3a, Kpaxmal, LeJUTI0I03a,
TJIMITUH);

c(hOPMUPOBAHHOCTH YMEHUS OIMPEEIATh BUIbI XUMUYECKON CBSA3H B OPTaHUUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHUS TIPUMEHSTH TOJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BemectB A.M. bytiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpOEHUE, PU3UYECKUE U
XUMHUYECKUE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3IMYHBIX KIACCOB OPTraHUYECKUX
BELIECTB (METaH, TaH, ATWJIEH, NPONUJICH, aleTuiieH, OyraaueH-1,3, MeTmiOyTaaueH-
1,3, OeH3071, METaHOJ, 3TaHOJI, ITUJICHIJIUKOJb, TJIUIEPUH, (PEHON, aleTalblIeru/l,
MypaBbUHAsl U YKCYCHas KHUCJOTBI, TJIIOKO3a, KpaxmaJl, LEJUIFJIO3a, AMUHOYKCYCHas
KHUCJIOTA), WUIIOCTPUPOBaTh TE€HETUYECKYIO CBSI3b MEXKAY HUMHU YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YIIIEBOJAOPOIHOIO ChIPhS
(HedTh, IPUPOIHBINA Ta3, yrojb), CHOCOObI X MEPEPAOOTKU U MPAKTUYECKOE NPUMEHEHHE
IPOAYKTOB MEPEPabOTKH;

c(OPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BHIYMCIEHUS 10 XUMUYECKUM YPaBHEHUSIM
(maccel, 00BEMA, KOJMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTa PEaKUUu IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOIO U3 MCXOIHBIX BEUIECTB MM MPOTYKTOB
peaKInHn);

c(hOpMHUPOBAHHOCTh YMEHHU BJIaJ€Th CUCTEMOM 3HAHUN OO0 OCHOBHBIX METOJax
Hay4YHOI'O NO3HAHUS, MCMOJb3YEMbBIX B XHUMHUM IPU W3YUYEHUU BELIECTB U XMMHYECKUX
ABIeHUN (HAOMIOJIEHNEe, HU3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BATh
CUCTEMHBIE XMMHWUYECKHE 3HAHUA U1 NPHUHATHS PELICHWH B KOHKPETHBIX >KM3HEHHBIX
CUTYAIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAaTh TpaBWJIa IOJB30BAaHUA XHUMHUYECKOM
MOCY/101 1 JTabopaTOpHBIM 000PYIOBAHUEM, a TAKXKE IIPaBUiIa OOpAIEHUS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKUHUSAMH IO BBIMOJIHEHUIO Ja0OPATOPHBIX XMMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBITIOIHATH XUMHUUECKHI IKCIEPUMEHT
(npeBpalieHusT OpPraHUYECKUX BEIIECTB IPU HArpeBaHWH, IOJyYEHHE OTWICHA U
M3YUYEHUE €ro CBOICTB, KAUECTBEHHbIC PEAKIIMM OPraHUYECKUX BEILECTB, JIEHATYpalUs
OENKOB IpU HArpeBaHWM, LIBETHHIE PEAKIUU OENKOB) B COOTBETCTBHM C MpPaBHJIAMHU
TEXHUKH O€30MacHOCTH TMpu oOOpamieHMH C BeleCTBaMHM U JabOpaTOPHBIM
0o0Opy/OBaHUEM, NPEACTABIATh PE3yJbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMme
3alliCH ypaBHEHUH COOTBETCTBYIOIIMX PEaKIMi U (POpMyIHpOBaTh BHIBOJbI Ha OCHOBE
ATUX PE3YIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAJIM3UPOBATH  XUMHUYECKYIO
nH(pOPMAIINIO, MTOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MacCOBOW MH(OpMALINH,
WHTEepHET U Ipyrux);

21



denepanpHas padouas nporpamma | Xumus. 10-11 kinaccel (6a30BbIi YPOBEHD)

c(hOpMHUPOBAHHOCTh YMEHHUHN COOIOAATH IIPaBUiIa IKOJIOTHYECKH 1IEeTIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU NESITEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKPYXamUel MPUPOJHOU Cpelbl, OCO3HABATH OIMACHOCTHh BO3JCUCTBUS HA IKUBBIC
OpPTaHU3MBI OIPECIEHHBIX OPTraHUYECKUX BEIIECTB, MOHUMAas cMbIca nokaszatens [1/K,
MOSICHATh Ha TMPUMEpPax CHOCOOBl YMEHBIIEHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Uit OOydYarolmuxcs ¢ OTrPAaHMYCHHBIMU BO3MOXKHOCTSMH 370POBbSI: yMEHHUE
IPUMEHSITh 3HaHUSI 00 OCHOBHBIX JJOCTYIHBIX METO/aX MO3HAHMS BEIIECTB M XUMHUUECKUX
SIBJICHUU

JUISL CIICTIBIX M CIA0OBHUIANIUX OOYYAIONIUXCS: YMEHHE HCIOJIB30BaTh peabe(HO
TOYCYHYIO cHCcTeMy oOo3HaueHuit JI. bpaiins nys 3anucu XxuMudeckux GopMyil.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OOIas u HeopraHuuecKask XUMUSD)
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPE/ICTABICHUM: 0 XMMHUYECKOW COCTABIISIOIIECH

€CTEeCTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBJICHUUN MPUPOBI, B
(hOpMHUPOBAHUN MBIIIICHUS U KYJIbTYPbl JINYHOCTH, €€ (PYHKIIMOHAIBHONW TPAMOTHOCTH,
HEOOXOJAMMON I PEeIICHUs MPAKTUYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBbIO U MMPUPOJTHOU Cpelie;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUI, KOTOPAsk BKIIOYAET: OCHOBOMOJIATAOIIINE
MOHATHUS (XUMUYECKUI SJIEMEHT, aTOM, H30TOTI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
MOH, MOJIEKYyJla, MOJb, MOJISIPHBIH OO0BEM, BaJEHTHOCTH, AJIEKTPOOTPUIIATEIHBHOCTD,
CTENIEHb OKHWCIICHMS, XUMHUYECKasi CBs3b (KOBaJEHTHAas, HOHHAs, METaJIMYecKas,
BOJIOPOJIHAsI), KpHUCTaJUIMUecKas pemeTka, THUMbl XHMHUYECKUX pEakiHil, pacTBoOp,
ANEKTPOJUTHI, HEIJEKTPOIUTHI, AJICKTPOJUTHYECKAs] TUCCOLUALMS, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEeaKkli, XUMHUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOpUS DICKTPOJUTHYECKOM AMCCOLMAIMU, Mepuoandeckuit 3akoH JI.U.
MeneneeBa, 3aKOH COXPaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHCHHS M MPEBPAIICHUS
SHEPIruM MPU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XUMUU,
MHUPOBO33pPEHYECKUE 3HAHUS, JIeXKallde B OCHOBE IOHUMaHUSA MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHUX SIBICHUM, (PAKTOJIOTHUYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe,
MOJIy4YeHUH W O€30MacHOM HKCTOJIB30BAHUH BAXKHEWINIMX HEOPTAHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHUW BBIABJIATH XapaKTEpHbIC TMPU3HAKK TOHSATHUH,
YCTaHaBJIMBAaTh HMX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOIIME TOHSATUSA MpPH
OTMMCAaHUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OPMHUPOBAHHOCTh yMEHUN WCIOJb30BaTh XUMHUYECKYI) CHMBOJIUKY  JJIS
cocTaBiieHus] (OpMyJT BEIIECTB U YPaBHEHUNM XUMHUUECKUX PEAKIIUM, CUCTEMATUYECKYIO
Homenkiatypy (IUPAC) u TpuBHajgbHBIE Ha3BaHHS OTIACIBHBIX HEOPraHUYECKHX
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BEILECTB (YrapHblii ra3, yriaeKHUCIblil ra3, aMMHUaK, raléHas N3BeCTh, HeraléHas u3BecTb,
MUTHhEBAs COJIA, TUPUT U JAPYTHUE);

c(OPMUPOBAHHOCTh yYMEHHM OINpPEACNATh BAJICHTHOCTb U CTENEHb OKHUCICHHS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOM CBS3H
(koBaJieHTHasi, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COCAMHEHMSIX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJIApHAs, HOHHAs,
MeTaJUIMYecKas ), XapakTep CPebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COECTUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMH yCTaHaBIMBATh MPUHAJJICKHOCTh HEOPTraHUYECKUX
BELIECTB IO MX COCTaBy K OMNpeneNEHHOMY KJacCy/Tpynne COequHEHUN (IpocThie
BEIIIECTBA - METAUIBl U HEMETAJUIbl, OKCHJbl, OCHOBAaHHUS, KHUCIOTHI, aM(OTEpHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN paCKphIBaTh CMBICI Mepuoauyeckoro 3axoHa J[.H.
MenneneeBa M JEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO0, OOBSACHUTEIBHYIO H
MPOTHOCTHYECKYIO QYHKIIUU;

c()OPMUPOBAHHOCTh YMEHUU XapaKTE€PU30BATh 3JIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHAYECKUX JJeMEHTOB 1-4 mepuonoB Ileprogmyecko CHUCTEMBI XUMHUYECKHUX
anemeHToB J[.1. MenneneeBa, HCIONB3Ys MOHATUS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKHE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHHMU MO nepuoaaM u rpynnam l[lepmoamyeckont
cucTeMbl XuMHYeckux djieMeHToB /.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3JIMYHbBIX KJIIACCOB, OATBEPKAAThH CYIIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXAY HEOPraHWMYECKMMH BEILIECTBAMHU C TMOMOIIBI YpPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUUUPOBATh XHUMHYECKHE pPEaKUUU IO
Pa3IMYHBIM MpPU3HAKaM (YUCILy U COCTaBYy pearupyroliux BEIECTB, TEMII0BOMY 3D eKTy
peaxiuu, U3MEHEHUIO CTETIEHEH OKUCIICHUS 3JIEMEHTOB, 00pPaTUMOCTH PEaKILIUU, YIaCTHIO
KaTajau3aropa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBIISATh YPAaBHEHUS PEAKIM pa3IMYHBIX THUIIOB,
MOJIHBIE M COKPAILEHHBIE YPaBHEHUS PEAKLIMi MIOHHOTO OOMEHA, YUYUTHIBasl yCIOBUS, IPU
KOTOPBIX 3TU PEAKLUU UIYT 10 KOHIA;

chOPMHPOBAHHOCTh ~ YMEHHH  MPOBOAUTH  PEAKIUU,  TOATBEPKIAIONTUE
KaueCTBEHHBI COCTAaB Pa3JIMUYHBIX HEOPIraHMYECKHX BEUIECTB, PACMO3HABATH OMBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUM  PacKpbIBaTh CYIIHOCTb OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJbHBIX PEAKINNA MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OallaHca ATHX
peaKkuuu;

c(OPMHUPOBAHHOCTh YMEHHHA OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peaklMu OT Pa3IMYHBIX (DAKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO PaBHOBECHUS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

23



denepanpHas padouas nporpamma | Xumus. 10-11 kinaccel (6a30BbIi YPOBEHD)

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh XUMUYECKUE MPOIIECCHI, JIeKAIINE B
OCHOBE NPOMBIIUIEHHOIO T[OJYYEHUs CEpPHOM KHUCIOThI, aMMHUaKa, a TakKKe
c(hOpMHUPOBAHHOCTD MPEJICTABICHUN 00 OOLIMX HAYYHBIX MPUHIIMUIAX U IKOJIOTHUUECKHUX
npo0aemMax XUMUYECKOIO MPOU3BOCTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUU MPOBOAUTH BHIYUCICHUS C UCIIOJIH30BAHUEM MOHSITHS
«MaccoBas J0Jisl BeIIeCTBa B pacTBOPE», 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUUECKUX
peaklMsIX, MacChl BEMIECTBA WM 00BEMA ra3oB 10 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(dekTa
pEaKIMKM Ha OCHOBE 3aKOHOB COXPAHEHUsI MacChl BEUIECTB, IPEBPAILCHHS U COXPAHEHHUS
SHEPIUU;

c(OPMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBUjia TOJb30BAHUS XUMHUYECKON
MOCy101 1 J1abopaTOpHBIM 000PYAOBAHUEM, a TAKXKE ITpaBuUiia OOpalleHUsl ¢ BeIlleCTBaMU
B COOTBETCTBUU C MHCTPYKLHUSMU MO BIMOIHEHUIO JAOOPATOPHBIX XMMHUUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHU MJIAHUPOBATH U BBIMOIHATH XUMHUUECKHUH SKCIEPUMEHT
(pa3noxeHue NepoKCHIa BOJOPOAA B MPUCYTCTBUU KaTallnu3aTopa, ONPEACIICHUE CPEb
PacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, BIMSHHUE Pa3IU4HBIX
(aKTOpPOB Ha CKOPOCTh XUMHUUYECKOW PEaKLMU, PEAKIIMM HOHHOTO 0OMEHa, KaUeCTBEHHbBIE
peakuuu Ha cyib(ar-, KapOOHAT- U XJOPUI-AaHUOHBI, HA KaTUOH AMMOHHUS, PELIECHUE
HKCIIEPUMEHTAIBHBIX 331a4 1o TeMaMm «Metamns» 1 «HeMeTtanasl») B COOTBETCTBUU C
MpaBUJaMU TEXHUKH O€30MAaCHOCTU MpHU OOpalIeHUH C BEIIECTBAMHU U J1abOpaTOpPHBIM
00Opy/IOBaHUEM, NPEIACTABISATh PE3yibTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMme
3aMKUCH YPAaBHEHUI COOTBETCTBYIOLIMX peakui U (OpMyIUpOBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

cOPMUPOBAHHOCTh ~ YMEHMM  KPUTHYECKH  aHAJIM3UPOBAThb  XMMHUYECKYIO
uH(pOpMaIMIO, TMOJYy4YaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa  MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHUI COONIOAATH TPaBUiIa IKOJIOTMYECKU LIETEeCO00pa3HOro
MOBEJEHUS B OBITY U TPYJOBOU JEATEILHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXarUerl MPUPOJHOU Cpelbl, OCO3HABATh OIACHOCTH BO3JCWUCTBUS HA YKUBBIC
OpraHu3Mbl OMpPEAENIEHHBIX BEUIECTB, MOHMMAas cMbici nokazarens [1JIK, noscHsaTe Ha
npUMepax CHOCOObl YMEHBIICHHUS U TMPEAOTBPAILlEHUS MX BPEIHOTO BO3JACHUCTBUS Ha
OpraHu3M Y€JIOBEKa;

Uil OOYyYalolIMXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbS: YMEHHUE
MPUMEHSTH 3HaHUSI 00 OCHOBHBIX JJOCTYIHBIX METOIaX TO3HAHUS BEIIECTB M XUMHUECKUX
SIBJICHUI;

JUTSL CIIETIBIX U CIA0OBUIAIINX OOYYArOMIMXCS: YMEHHE HCIONBh30BaTh pelbe(HO
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gpopmy.
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10 KJIACC
Haumenosaunue
No KomuuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3zeiioB U TEM [IporpammHoOe cosiepxanue
/o 4acoB 00yUarIIMXCs

y4eOHOro mpeameTa

Paznen 1. Teopernueckne 0CHOBbI OPraHM4YeCKOil XUMUM

1.1 [[IpeameT opraHuYecKoit
xumuu. Teopus
CTPOEHUSI OPTaHUYECKUX
coenrHeHnd A.M.

byTtiepoBa

3

[IpenMeT OpraHu4ecKor XUMHUN: €€
BO3HUKHOBEHHWE, PA3BUTUE U 3HAYCHUE B
[MOJIy4€HUH HOBBIX BELIECTB U
MaTepuasioB. Teopus CTpoeHUs
OpraHMYeCKuX coequHeHu A.M.
byTiepoBa, €€ OCHOBHBIE TIOJIOKEHUS.
CrpyktypHble (hOpMYJIBI OPTaHUUECKUX
BEIIECTB. [ OMOJIOTHs, N30MEpHsl.
XUMHUUYECKAs CBSI3b B OPraHUYECKHUX
COEAVMHEHUSAX: KPAaTHBIE CBA3U, O- U II-
CBSI3H.

[IpencraBnenue o kaaccupukanuu
oprannyeckux Bemects. Homenknarypa
OPTaHUYECKUX COCIUHECHUN
(cucteMarnueckas) U TPUBHAJIbHBIC
HA3BaHUS BAKHEUIIMX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BEUIECTB.
JKCNepUMEHTAIbHbIE METOAbI

U3y4eHHsl BellleCTB U UX NMpeBpalleHuii:

PackpbIBaTh CMBICI U3y4aeMbIX MTOHSATHIA
(BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
YCTaHABIMBATh UX B3aHUMOCBS3b.
[[pUMEHSTh MOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux Bemects A. M. bytieposa
11 00BSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI.
lcrionb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISI COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI¢HHOM) (GOpMyJT OPTraHUYECKUX
BEILECTB.

OnpenenaTs BUIbl XUMHUYECKOU CBSI3U
(oIMHapHBIE, KPATHBIE) B OPTAHUYECKUX
COEIMHEHMUSIX.

PackpbIBaTh pOJIb OPraHUYECKON XUMUU B

MPUPOJIE, XapaKTEPU30BaATh €€
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* JleMOHCTpanuu:

- O3HaKoMJIeHHE ¢ oOpasiamMu
OpraHMYECKUX BEIIECTB U MaTEepraJlaMH Ha
X OCHOBE;

- OMBITHI IO NPEBPALLICHUIO OPraHUYECKUX
BEILIECTB MIPU HArpeBaHUH (ILJIaBJICHUE,
oOyIJIMBaHUE U TOPCHUE).

- JIabopaTopHBIE OIBITHI:

- MOJICIIMPOBAHUE MOJIEKYJI OPTaHUYECKHUX
BEILICCTB

3HaYCHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBA3b C IPYTHUMH
HayKaMHU.

Habito1aTh 1 ONUCHIBATH
JEMOHCTPALIMOHHBIE OTIBITHI; IPOBOJUTD U
ONKCHIBATH JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHE PAOOThI

Wtoro no pasueiny

Paznen 2. YriieBoaopoabl

2.1

[IpenenbHbIE
YIJIEBOJOPO/IBI - AJIKAHbI

AJIKaHbI: COCTaB U CTPOCHHUE,
rOMOJIOTMYECKHM psAa. MeTaH u 3TaH -
[IPOCTENIINE NTPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nUecKue 1 XMMHYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHUS),
HaXO0XJICHUE B IIPUPOJIE, ITOTYyUYECHUE U
MpUMEHEHUE

PackpbIBaTh CMBIC U3y4Ya€MbIX MIOHATHN
(BBISIBIIATH MX XapaKTEPHBIC IPU3HAKH ),
YCTAHABIIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE
[MOHSTHS MPU ONIMCAHUM COCTABA,
CTPOEHUS ¥ TIPEBPALICHUN OPraHUYECKUX
COCMHCHUM.

2.2

HenpenenbHbie
YIJIEBOJOPO/IBL: AJIKEHBI,
AJKAJUEHBI, aJIKUHbI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHUM Psifl. DTUIICH -
[MPOCTEUIINI ITPEACTABUTEIb AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKrue 1 XUMUUYECKHE CBOMCTBA
(peakiu TuIpUpOBaAHHS,
raJOr€HUPOBAHMS, THIPATALINH,

lcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
TUISI COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (OopMyJT OPraHUYECKUX
BEILECTB.

Y cTaHaBIMBATH MPUHAICKHOCTh
BEIIECTB K OMPEICIEHHOMY KJ1accy
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OKHUCIICHUSI ¥ TIOJIUMEPU3ALIUH )
HaXO0XJICHUE B PUPO/IC, TOTYUEHUE U
[IPUMEHECHHUE.

AnkanueHsl: OytaaueH-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHE, PEAKIUS MOJTUMEpPU3aIIU,
MpUMEHEHHUE (I CHHTE3a MPUPOJHOTO U
CHHTETUYECKOTO KayuyKa U Pe3UHBI).
AJKWHBI: COCTaB M 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSI.
ANETUJICH - MPOCTEUIINN MPEICTABUTEID
AJKMHOB: COCTaB, XUMHUYECKOE CTPOECHUE,
dbu3nIecKre 1 XUMUYCCKHE CBONCTBA
(peakiuu ruIpupoOBaHHS,
raJIOreHUPOBAHMS, THIpATAIIUA TOPCHUS),
HaxO0XJICHUE B MIPUPOJIC, MOTYyUYCHUE U
MPUMEHEHUE

2.3

ApoMaTH4ecKue
YIJIEBOJOPO/IbI

ApeHbl: OEH30J1 ¥ TOJIyOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
bu3NYecKre 1 XUMUYECKHE CBOMCTBA
(peaxkuuu raJoreHUPOBaHUS U
HUTPOBAHMS ), TOTyUYEHUE U IPUMECHECHHE.

BiusiHre OCH301a Ha OpPraHU3M YeJIOBEKa.

[' eneTnyeckas CBSI3b YIJIEBOAOPOJOB

YIJIEBOJIOPOJIOB IO COCTABY M CTPOEHHUIO,
Ha3bIBaTh UX 10 CUCTEMaTHUYECKOMN
HOMEHKJIATyp€; NPUBOJAUTH TPUBHUAIIbHbBIC
Ha3BaHUs OTMIEJIBHBIX MPEACTABUTEICH
YIJIEBOIOPOJIOB.

OnpenensTe BUAbI XUMUYECKOHN CBSI3U B
MOJIEKYJiaX YTJ€BOI0OPOIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.

XapakTepu30BaTh COCTaB, CTPOCHMUE,
MpuMeHEeHUE, GU3NIECKUE U XUMUYECKUE
CBOICTBA, Ba)KHEHIIIME CIIOCOOBI
[MOJy4YEHHUS TUITUYHBIX MIPE/ICTaBUTENICH
Pa3JIMYHBIX KJIACCOB YIJIEBOIOPO/IOB
(MeTaHa, aTaHa, dTUJICHA, alleTUJICHA,
Oytanuena -1,3, 6eH30i1a, TOIyoOJa).
BbISIBISITh TEHETUYECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIaMU U IOATBEPKAATh €€
HaJIMYMe ypaBHCHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIl
C UCIIOJIb30BaHUEM CTPYKTYPHBIX

dhopmy.
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2.4

[IpupoHbIE HCTOYHUKH
YTIIEBOIOPOIOB U HX
nepepadoTKa

[Ipuponanslii ras. [lomyTHbie HePTIHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl iepepaboTKu He(TU: MTEPEroHKa,
KPEKHUHT (TEpPMUYECKUH, KATATUTHYECKUI).
[TpoaykTsl mepepaboTKu HEPTH, UX
PUMEHEHNE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBII yrojib U IpOIyKThI €T0
nepepadoTKy.

JKCHepUMEHTAIbHbIE METOIbI
U3y4YeHUsl BelleCTB M UX NMpeBpallleHuii:
* JleMOHCTpanuu:

- kotekuuu «Hepte» u «Yromby;

- BuzaeopparmeHT «Bynkanuzanus
PE3UHBD).

- JlaGopaTopHBIE OTIBITHI:

- Ka4yeCTBEHHOE OIPE/IECIEHUE YIiIepoa 1
BOZOPO/Ia B OPTAaHMYECKHUX BEILIECTBAX;

- 03HAKOMJIEHHE ¢ 00pa3liamMH MjIacTMacce,
Kay4yKOB U PE3HUHBI;

- MOJETUPOBAHUE MOJIEKYJI
YTJIEBOJOPO/IOB U TaJIOr€HONPOU3BOIHBIX.
- IlpakTnueckue paboThI:

Ne 1. Ilosryyenue sTuIEHa U U3yUYEHHUE €TO
CBOWCTB.

XapakTepu30BaTh UCTOYHUKU
YTIIEBOIOPOJAHOTO CHIPBS (HEPTD,
[IPUPOJIHBII ra3, yroip), CliocOObl UX
nepepabOTKU U TPAKTUUECKOE
MPUMEHEHNE TIOy4YaeMBbIX POAYKTOB.
lcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS - IPOBE/ICHNE,
Ha0JII0/ICHUE U OIUCAHUE XUMHYECKOTO
bKCIIepUMEHTa (1a00paTOpPHBIE ONBITH U
MPaKTUYECKHE PaOOThI).

CnenoBaTh npaBuiiamM 0e301acHON
paboThI B J1a0OPATOPUM MPU
MCII0JIb30BAaHUU XUMUYECKOM MOCY bl U
000pyI0BaHUs, a TAK)KE MpaBUIaM
oOpallleHHsI C BEleCTBaMU B
COOTBETCTBUH C HHCTPYKLUSIMHU
BBITIOJTHEHHMSI TAOOPATOPHBIX OTIBITOB H
MPAKTUUECKUX pabOT MO MOJIYYESHUIO U
M3YYEHHUIO OPraHUYECKUX BEIECTB.
[IpencTaBisaTh pe3ynbTaThl SKCIIEPUMEHTA
B (hopme 3amvcu ypaBHEHUIH
COOTBETCTBYIOIIMX PEAKIUN U IeaTh
BBIBOJIBI HAa WX OCHOBE. [IpoBOANTH
BBIYHCIICHUS JIJIS1 OTIpEIeTICHHUS
MOJICKYJISIPHOUN (POPMYJITBI OPTaHHYECKOTO
BEIIECTBA, [10 YPABHEHUIO XUMUYECKOM
peaxiuu.
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» PacuérHrle 3amaun:

- OMpEACIICHUE MOJICKYISIPHON (hOPMYJIBI
OPraHUYECKOT0 BENIECTBA IO MACCOBBIM
JTOJIIM aTOMOB XUMHYECKHUX 3JICMEHTOB;

- Pacy€Thl 110 YPAaBHEHUIO XUMHYECKOU
peaKInU

CamMOoCTOSTENBHO MIAHUPOBATH U
OCYILIECTBJIATH CBOIO MIO3HABATEIBHYIO
NEATEIbHOCTD; TPUHUMATh AKTUBHOE
y4acTHe B IPyNIIOBO# yueOHOU
NEeATENbHOCTU

Htoro no pasueny

13

Paznen 3. Kuciopoacoaep:kaiue OpranHm4ecKue coeTuHeHusl

3.1

CroupTtel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOJI, XUMHYECKOE CTPOCHUE,
dbu3nIeCcKre 1 XUMUYICCKHE CBONCTBA
(peaxkuuu ¢ aKTUBHBIMHU METaJlIaMH,
rajoreHOBO0PO/IaMH, TOPEHUE),
npuMeHeHne. BoiopoaHas cBs3b.
dus3noIornyeckoe AeUCcTBUE MEeTaHoJIa U
ATaHOJIa Ha OPTaHU3M YeJIOBEKa.
MHOroaTroMHbIE CIIUPTHI: ITUJICHTJIMKOJb
Y TJALEPUH, XUMHUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTallaMH1, KadeCTBEHHAs PeaKkIvs Ha
MHOTOAQTOMHBIE CIIUPTHI).
DU3NOIOTHYECKOE IEUCTBUE HA OPraHU3M
yenoBeka. [[pumMeHenue rauueputa u

OTUJICHITTMKOJIA.

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN

(BBISIBJISITH MX XapaKTEPHbIC TPU3HAKH),
YCTAaHABIMBATh WX B3aUMOCBSI3b,
MCII0JIb30BaTh COOTBETCTBYIOIINE
MOHSITHUS TIPHU OMMCAHUU COCTaBa,

CTPOEHMS U NIPEBPALEHNN OPTAHUYECKHUX

COCIMHEHU.

cnonb30BaTh XMMUYECKYIO0 CUMBOJIUKY
ISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (opMyJT OPraHUYECKUX
BEILECTB.

Y cTaHaBNMBATh MPUHAIIC)KHOCTh
BEILECTB K OIPEACIEHHOMY KJaccy Mo
COCTaBYy M CTPOEHHIO, Ha3bIBaTh UX IO
CUCTEMATUYECKON HOMEHKJIATYpE;

[IPUBOAUTDb TPUBUAJILHBIC HA3BAHUS
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®enon. CtpoeHrne MOJIEKYIIbI, PU3NICCKUE
U XUMHUYECKUE CBOMCTBA (heHoa.
TokcU4HOCTH peHoIIa, €ro
duznonornyeckoe NeHCTBUE Ha OPraHU3M
qyenoBeka. [[pumenenune geromna

3.2

AJIbJIETU/IBI.
KapOoHOBbBIE KHCIIOTHI.
CrnosxHble 3pupbI

Anbaeruabl: GOpMalIbICTH I |
aleTanbAeTU], XMMUYECKOE CTPOCHHUE,
br3NYeCcKre M XUMHYECKHIE CBOMCTBA
(peakIu OKUCJICHHSI U BOCCTAHOBJICHUS,
KaueCTBCHHBIC PEAKIINHN ), TIOJYUYCHHUE U
MpUMEHEHUE.

OIHOOCHOBHBIE MpeE/ETbHbIE KAPOOHOBBIE
KHCIIOTBI: YKCYCHAsl KHCJIOTa, XUMHUIECKOE
CTpoeHHE, GU3NIECKUE U XUMHIECCKHE
cBoMcTBa (00ITME CBOMCTBA KUCIIOT,
peakius dTepuduKaInm), MoIyudeHue u
npuMmeHeHue. CTeapruHoBasi U OJICHHOBAs
KHCJIOTBI KaK MPEICTaBUTEIIH BBICIITUX
KapOOHOBBIX KUCIOT. MbliIa KaK coJn
BBICIITX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE
IIEUCTBUE.

CrnosxHble 2¢uUpPHI KaK IPOU3BOTHBIE
KapOOHOBBIX KUCJIOT. [ MIIPOIIN3 CITOKHBIX

nupoB. Kupsl kak

OT/ICJIbHBIX MPEIACTABUTEIICH
KUCJIOPOACOIEPKAIIUX COCTUHEHUN.
XapakTepu30BaTh COCTaB, CTPOCHUE,
MpuMeHEHNE, GU3HIECKUE U XUMUYICCKUE
CBOMCTBA, BAYKHEHIIINE CIIOCOOBI
[MOTYy4YEHUS] TATUYHBIX MPECTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KUCJIOPOACOIEPKALIUX COCTUHEHUI
(MeTaHoa, 3TaHoJIa, TIIHIEpUHA, (hEeHOoa,
dbopmaibsieruia, aleraibAerua,
YKCYCHOM KUCJIOTBI, TTIFOKO3bI, Caxapo3bl,
KpaxMalia, 1eJITI0JI03b1); BBISBIISITh
F€HETUYECKYIO CBSI3b MEXKIY HUMH U
MOATBEPKIATh €€ HATMUNE YPaBHCHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI
C UCIIOJIb30BaHUEM CTPYKTYPHBIX
dhopmy.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAYCHUE JJIS
KU3HEAEATETbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS HA
YKUBBIE OPTAaHU3MBbI OIIPEICICHHBIX
OpraHUYECKHUX BEIIECTB, MOSCHATH Ha

pUMepax CrocoObl YMEHbIIEHUS
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[TPOU3BO/IHBIC IVIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['HIpoIIN3 )KUPOB

1 IIPCOAOTBPAIICHUA UX BPCAHOTO

3.3

YTI1eBOABI

VYTIIeBOIBI: COCTAB, KJIaCCU(PUKAIIUS
YTJIEBOJIOB (MOHO-, TU- U MOJUCAXAPUIBI).
[ J1r0K03a - MPOCTEUIINI MOHOCAXAPUL:
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
[JIFOKO3BI (B3aUMOJICUCTBUE C
ruapokcuiom meau(Il), okuciaenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepeodpa(l), BocctaHOBIIeHHE, OPOKECHUE
[JIFOKO3b1), HAXOXKJICHUE B PUPOJIE,
MPUMEHEHHE TJIFOKO3bI, OMOJIOTHYECKAs
POJIb B )KU3HENESATEIbHOCTU OpraHn3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
M30MEp TITIOKO3HI.

Caxapo3a - npeacTaBUTeNb AUCAXapHIOB,
TUAPOJIU3 Caxapo3bl, HAXOXKICHHUE B
npupojie u npuMmeHeHue. Kpaxman u
[EJUTI0I03a KaK MPUPOAHBIE MOJIUMEPHI:
CTPOCHHE Kpaxmaja U IeJUTH0I03bI,
bu3NYecKue 1 XUMUYECKHE CBOMCTBA
KpaxMasia (TUAPOJIN3, KadeCTBEHHAs
PEAKIINS C HOJ0M).
JKCNepUMEHTAIbHbIE METOAbI

U3y4eHHsl BellleCTB U UX NMpeBpallleHuii:

BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKa.
lcrionp30BaTh €CTECTBECHHO-HAYYHBIE
METO/Ibl TO3HAHUS - IPOBEJICHUE,
HAOIOICHUE W OMTUCAHNE XUMHYECKOTO
bKCTIepUMeHTa (J1a00paTOpHBIE ONBITH U
MpaKTUYECKUE PabOThI).

CrnenoBath npaBuiaM O€30MaCHOM
paboTHI B JIa0OPATOPUH TTPU
MCITOJIb30BAaHUN XHMHYECKOM ITOCY Bl 1
000pyI0BaHUSs, a TAKKE MPaBUIIAM
oOpallleHHsI C BeIeCTBaMH B
COOTBETCTBUH C HHCTPYKIIUSIMH
BBITIOJIHEHUS JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX PAOOT MO MOTYUYSHUIO U
W3YUYCHUIO OPTaHUYECKHUX BEIIECTB.
[IpeacTaBisITh pe3yJbTaThl SKCIIEPUMEHTA
B (hopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIUN U JeNaTh
BBIBOJIBI HA UX OCHOBE. [IpoBOINTH
BBEIYMCIICHHS JIJIS1 OTIPEICTICHUS
MOJICKYJIIPHOM (POPMYIIBI OPTaHUIECKOTO
BELIECTBA, 10 YPABHEHUIO XUMUYECKON
peakimu. CaMOCTOATEIHHO TIAHUPOBATH
1 OCYIIECTBIISITH CBOIO TTO3HABATEIBHYIO

ACATCIIbHOCTD, IPUHUMATh dKTUBHOC
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« JTaGopaTOpHbIE OMBITHI:

- TOpPEHUE CIHUPTOB;

- B3aWMOJICHCTBHUE IIMIIEPUHA C
runpoxcuom menu(Il);

- KaueCTBEHHBIEC PEaKIUU aJIbJICTU/I0B
(OKHCIIEHNEe aMMHUAaYHBbIM PacTBOPOM
okcujia cepedpa u ruapokcuaom meau(Il));
- B3aUMOJICHCTBUE KpaxMaia ¢ HOJIOM.

- IlpakTnueckue pabOThI:

Ne 2. CBolicTBa pacTBOpa YKCyCHOM
KHUCIIOTHI.

- PacuérHrle 3agaun:

- ompenerneHrue MOJIEKYIISIpHOU (popMyIIbI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
TOJISIM aTOMOB XUMUYECKUX 2JIEMEHTOB U
o Macce (00beMy) IPOYKTOB CTOPaHUS;
- PacuéThl 10 YPABHEHUIO XMMUYECKON
peaxkuu

y49acTHE B TPYNIOBON y4eOHOMH
e TETPHOCTH

Wtoro no pazueny

13

Pa3znea 4. A3oTcoaep:Kaiiue OpraHnyecKmne

COCINHCHUSA

4.1

AMUHBI.
AMWHOKHCJIOTHI.
benku

3

AMUHBI: METUJIAMUH - IPOCTEUIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PU3NUECKUE U

XMMHUYECKHE CBOMCTBA (peakuu

PackppIBaTh CMBICIT U3y4Ya€MBbIX TTIOHATHN

(BBISIBIIATH UX XapaKTEPHbIC IPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BATh
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C KUCJIOTAMH U TOPEHUS ), HAXOXKICHUE B
Mpupojie. AMUHOKUCIIOTHI KaKk
am(pOoTepHbIE OPraHUYECKUE COCTUHECHMUSL.
DU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MPUMEPE TIIUIMHA).
buosiornueckoe 3Ha4YeHUE aMUHOKHUCIIOT.
CuHTe3 enTua0B.

benku Kak MpUpOAHbIE TOJTUMEPHI.
[lepBuuHas, BTOpUYHAs U TPETUUHAS
CTpyKTypa O0enKoB. XMMHUYECKHE CBOMCTBA
OEJIKOB: TUIPOJIU3, IEHATYpallus,
KaueCTBEHHbBIEC PEaKLIUU Ha OCJIKU.
JKCIepUMEHTAIbHbIE METOAbI
U3Yy4YEeHUS BeleCTB M UX NMpeBPAILeHUI:
* JlemoHcTpanuu:

- JieHaTypaius OeJIKOB IIPU HarpeBaHUU;

- IIBETHBIE PEaKINKU OCIKOB

COOTBETCTBYIOLIME MOHITUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U
MpEeBpaIICHUN OPraHuYeCKUX
COCJIMHCHMI.

M cnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamiéHHoi) (opMyJ1 OpraHUIECKUX
BEIICCTB.

OnpenensaTh NPUHAJICKHOCTh BEILIECTB K
OIIPEJICJIEHHOMY KJIACCY IO COCTaBY U
CTPOEHHUIO, HA3bIBATh UX IO
CHCTEMaTUYECKON HOMEHKJIATYPE;
MPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OTJEIIbHBIX MPEICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOECHHUE,
MpuMeHEeHUE, GU3NIECKUE U XUMUYECKUE
CBOICTBA, Ba)KHEHIIIME CITOCOOBI
[MOJTy4YEHHUS TUITUYHBIX MPEICTABUTEICH
a30TCOJIEpKAIMX COCTUHEHU
(MeTuIaMHHA, TIIUIMHA, OSIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB; MOSCHATHL Ha
MpuMepax 3HaAUCHUE OCJIKOB IS

OpraHu3Ma 4C€JI0BCKaA.
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lcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TI03HAHUS - HAOII01AaTh U
ONMCHIBATH JEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOcCTOATENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOIO [TI03HABATEIIBHYIO
NEATEIIBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPyNIOBOM y4eOHOH
NEATEIbHOCTH

Htoro no pasueny

3

Pa3zaed. 5. BeicokomoJiekyJist

HbI€ COCIMHCHHUA

5.1

[[macTmaccehl.
Kayuyku. Bonokna

2

OCHOBHBIE IOHATHSI XUMUN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUA:
MOHOMeEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALINH, CPEHSIA
MoJIeKyJIspHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAVMHEHUH - ITOJIMMEPU3ALUs U
MOJIMKOHICHCALIUS.

[[nacTmacchl (MOIUATHIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nosnuctupoit). HatypanbHslii u
CUHTETHYECKHUE KayuyKu (OyTaaueHOBbIH,
XJIOPOIIPEHOBBIN U U30MPEHOBBIN).
BosokHa: HaTypajbHbIE (XJIOIMOK, HIEPCTh,
MIEJIK ), UCKYCCTBEHHBIE (ALI€TaTHOE
BOJIOKHO,

Biianers n3y4aeMbIMA XUMUYECKUMHU
MMOHATHUSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX ITIOHATUU U IPUMEHATH 3TH
[TOHSATHS TIPU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJIISIPHBIX
OpPraHUYECKUX BEILECTB, 17151 OOBSICHEHUS
OTIIEJBHBIX (DAKTOB U SBJICHUM.

M cronb30BaTh XUMHYECKYIO0 CUMBOJIMKY
ISl COCTABIICHUS CTPYKTYPHBIX (OpMyII
BEIICCTB U YPABHEHUH PEaKLUi
[TOJIMMEPU3ALUHN U TTOJIMKOHACHCALINH.
OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOICTBa Kay4yyKoB, HauoboJee
PacIpOCTPaHEHHBIX BUJOB IIJIACTMACC,

BOJIOKOH; IPUMCHCHHC
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BHCKO03a), CHHTETHYECKUE (KaIlPOH U
JTaBCaH).

JKCcIepUMEHTAILHbIE METOAbI
H3Yy4YeHNs BelleCTB U UX NMpeBpalleHUii:
* JleMOHCTpanuu:

- O3HAKOMJICHHE ¢ 00pa3iiaMu IPUPOTHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
Kay4yKOB

B PA3JIMYHBIX OTPACIIsX.
lcrionbp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl I03HAHUS - HAOIIOAATh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
PKCIIEPUMEHT

Wtoro no paszueny 2
OBLIEE KOJIMYECTBO 34
UYACOB IIO ITPOT'PAMME
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11 KJIACC
Haumenosaunue
KomuuecTBo OCHOBHEIE BUJIBI JIEITEIILHOCTH
Ne o\t pa3aenoB U TEM [IporpamMmmHoO€e coaepxaHue
YacoB 00yUarIIMXCs

y4eOHOro mpeameTa

Pa3znea

1. TeopeTnueckue 0OCHOBBI XUMUH

11

CrtpoeHne aToMOB.
[leproanyeckuii 3aKOH
u [lepuoguueckas
CHUCTEMa XUMHUYECKUX
PIIEMEHTOB

J1.11. MennaeneeBa

3

XumMuueckuii aneMenT. AtoM. Cocrtas
aToMa, U30TOIbI. DJIEKTPOHHAs 000JI0UKA.
DHepreTuyecKue ypoBHH, MOIYPOBHHU.
ATOMHBIC opOHTay, S-, p-, d-, f-
nieMeHThl. OCOOCHHOCTH pacnpeeIeHUs
PIICKTPOHOB IO OPOUTAJISIM B aTOMax
MaJIbIX U OOJIBIITUX MEPUOJIOB.
DeKTpoHHAs KOH(PUTypalys aTOMOB.
[lepnonuueckuii 3akoH U lepuonnueckas
cucTeMa XUMHYeCKux snemeHnToB []. U.
MenpeneeBa. CBsi3b IEpUOIUUECKOTO
3akoHa u [lepronueckon CUCTEMBI
XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX
MMHU MPOCTHIX U CJIOKHBIX BEIIECTB 10
rpyImnam 1 nepuoaam. 3HaueHHe
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHIX

PackpbIBaTh CMBICI U3y4aeMbIX MTOHSATHIA
(BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBS3b.
PackpbIBaTh CMBICT NEPUOAUYECKOTO
3akoHa [[. 1. MenneneeBa u
NIEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOIIYI0, O0BICHUTEIIHHYIO
U IPOTHOCTHYECKYIO (PYHKITUH.
XapakTepU30BaTh JICKTPOHHOE CTPOCHUE
aTOMOB XMMUYECKUX JIeMEHTOB 1-4
[EPUOJIOB, UCTIOJIB3Ys MOHATHUSA S-, P-, d-
DIIEKTPOHHBIEC OpPOUTAIIN, YHEPTETUUECKUE
ypoBHH. OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHUYECKUX
DJIEMEHTOB U UX COCJIMHEHUM 10
rnepuoaam u rpynnam [lepuognueckon
cucremsl J1. Y. Menaeneena
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snemeHToB [[.11. MenaeneeBa B pa3BUTUH
HaYKHU.

JKCIepUMEHTAJbHbIE METOAbI
HU3y4YeHUS BelleCTB U UX NMpPeBPallleHHii:
* JlemoHCcTpanuu:

Buael Tabaun «Ilepuoaudeckas cucrtema
XUMHAYECKUX 31emeHToB 1. 1.
MeHeieeBay

1.2

CtpoeHue BemiecTna.
MHoroo6pa3zue
BCIIECTB

Ctpoenue BemnecTBa. XUMUYECKas CBA3b.
Buapl (KoBajieHTHAsI HETIOJSIpHAS U
MOJIsIpHAs, MOHHAs, METAJTINYECKas) U
MEXaHU3Mbl 00pa30BaHUS XUMUYECKON
CBs13U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbBIN). BogopoaHas cBs3b.
BaneHTHOCTD.
DJIEKTPOOTPULIATEILHOCTh. CTENEHb
okuciieHusi. KaTuOHBI U aHUOHBI.
BeniectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIlleCTBA. 1 UIbI
KPUCTAUTMYECKUX PEIIETOK U CBOMCTBA
BEIICCTB.

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHbIe pacTBOpHL. KonnuecTBEHHBIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBast
10J1s1 BELIECTBA B PACTBOPE).

PackpbIBaTh CMBIC U3y4a€MbIX MIOHATHN
(BBIACIATH UX XapaKTEPHBIC MPU3HAKHU) U
[IPUMEHSIThH ATU TOHATHUS MPU ONUCAHUHT
COCTaBa U CTPOCHMS BEIIECTB, JJIs
0OBSICHEHUS OTACIbHBIX (PAKTOB H
SIBJICHHUH.

OnpenensaTh BUIAbI XUMUUYECKON CBSI3U
(KOBaJICHTHOM, MIOHHOM, METAJITUYECKOM,
BOJIOPOJIHOM ) B COEIMHEHHUSIX; TUI
KPUCTAJTMYECKON PEIIETKH KOHKPETHOTO
BeniecTBa. OnpenensiTh BAJICHTHOCTh U
CTEIICHb OKMCIJICHHS XMMHYECKUX
PJIEMEHTOB B COCIMHEHUSX PA3IUIHOTO
coctaBa. [I[poBOUTH BEIYUCIICHUS C
HCIIOJIb30BAHUEM ITOHSITHS «MacCOBast
710JIsI BEIIECTBA B PaCTBOPEY.

BH&I{CTI) N3y49aCMbIMH XUMHWYCCKNMU
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Kitaccudukanys HeopraHu4ecKux
coenqunenui. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
JKCcNepUMEHTAIbHbIE METOAbI
HU3y4YeHUS BelleCTB U UX NMpPeBPallleHHii:
* JleMOHCTpanuu:

- MOJICJIM KPUCTAJUIMYECKUX PEIIETOK.
* PacuéTHrle 3amaun:

- pacyeThl C UCIOJIb30BAHUEM TTOHSATHUS
«MaccoBas J10J1s1 paCTBOPEHHOTO
BCILIECTBAY

[OHATUSAMU.

OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM PEAKIIMU OT PA3IUYHBIX
(haxTopoB.

Onpenensars XapakTep CMEIIECHUS
XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH
OT BHEIIHEr0 BO3/eHCTBUS (puHIUI Jle
[[latenbe). CocTaBiATh ypaBHEHUS
pEaKMi pa3InYHbIX TUIIOB; IIOJIHBIE U
COKpaIEHHBIEC YPABHEHHUSI PEAKLIAN

1.3

XHUMHUYECKHE PCaKIHn

Xumnueckas peakiusi. Knaccuduxanus
XUMHYECKUX PEAKIIMI B HEOPTaHUYECKON U
OpraHWYECKON XUMHUH. 3aKOH COXPAHECHHUS
MAaCCBhI BEILIECTB; 3aKOH COXPAaHEHHUS U
MPEBPALIEHUS SHEPTUU NMPU XUMUUYECKUX
pEAKLHSX.

CKOpOCTh peakuu, €€ 3aBUCUMOCTb OT
pa3nu4HbIX akTopoB. OOpaTUMBbIe
peakunu. XMMUYECKOE PABHOBECHE.
@DaKTOpBbI, BIUAIOIIME HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [aTenbe.
DIIEKTPOIUTHYECKAS] TUCCOLIUAIUA.
CuitbHBIC 1 clta0ble A51eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAS,
HEUTpalibHasl, 1ET0YHas. BogopoaHbii

MOHHOTO OOMEHA, YUYUTHIBAsI yCIOBUA,
[PU KOTOPBIX 3TU PEAKIINU UIYT J10
KOHIIA.

M cronb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS - IPOBEJICHUE,
HaOJIOICHUE U OMTMCAHNE XUMHUYECKOTO
DKCIIEpUMEHTA (JeMOHCTPAIMOHHBIC U
1a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboThl): TIO OTPEACIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIINI
MOHHOTO OOMEHA, BIUSHUIO Pa3IMIHBIX
(haKTOPOB Ha CKOPOCTh PEAKITUH.
CrenoBath npaBuiaM IMOJIb30BaHUS
XUMUYECKOU MOCyA0U 1 1a00paTOPHBIM
000pyTI0BaHUEM.

[IpencraBisTh pe3yabTaThl
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noka3zarenb (pH) pactBopa. Peakiyu
MOHHOTO OOMEHA B OPraHu4YeCcKoOu U
HEOPraHUYECKOW XUMUHU.
OKUCAUTETLHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [Tonsitue 00 s1eKTposU3e
PacCIlJIaBOB M pACTBOPOB COJIEH.
[IprMeHEHNE IIEKTPOIIHN3A.
JKCcIepUMEHTAIbHbIE METOAbI
U3y4YCeHUS BelIeCTB U UX NMPeBPAIeHHI:
* JleMOHCTpanuu:

- pa3JIokKEHUE MEepOKCcUaa BOAOpoaa B
MPUCYTCTBUM KaTaau3aTopa.

» JJaGopaTopHBIE OIBITHI: - TPOBEICHUE
peakIuii HOHHOTO 0OMEHa;

* OIpEJeJIEHUE CPEbl pACTBOPOB BEIIECTB
C IOMOIIIBIO0 YHUBEPCAIBHOTO UHIUKATOPA.
* IIpakTrueckue paboTHI:

Ne 1. Biiustaue pa3nuyHbix (pakTopoB Ha
CKOPOCTh XMMHUYECKOUN PEaKIIUH.

* Pacuérnnle 3amauu:

- pacueThl 0 YPAaBHEHUSIM XUMHUUECKUX
pEeaKIuii, B TOM YUCJIE TEPMOXUMUYECKHE
pacyEThI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlMCU YPABHEHUN COOTBETCTBYIOIIUX
PEaKLUMM U JeaTh BIBOJbI HA UX OCHOBE.
[[pOBONTH BBIYUCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIMi, B TOM YHCIIE
TEPMOXUMUYECKHE PACUETHI

Hrtoro no pasugeny

13
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Paznen 2. Heopranmueckasi Xumusi

2.1 Meramisl

6

Mertainel. [lonoxeHne MeTaios B
[lepuonueckoi cucTeMe XMMUIECKUX
piieMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK AaTOMOB METAJLIOB.
OO6mue pu3nyeckue CBOMCTBa METAJIJIOB.
[IpruMeHeHnEe METAIIIIOB B OBITY, IPUPOJIC U
TexHuke. CIUIaBbl METAILIOB.
DIEKTPOXUMHUYECKUN PSIJT HANIPSIKEHUI
MeTasuioB. O0me cnocoObl MOITyYeHUS
MeTasuioB. Kopposus metaioB. CriocoOsbl
3AIUTHI OT KOPPO3UHU.

OO6m1as xapakTepUCTUKa METAIIJIOB
rinaBHbIX noarpyni (IA-rpynma, HHA-
rpynna) [leproguueckoil cuctemsl
XUMUYECKUX 3JIEMEHTOB. AJTIOMUHUI.
AMQOTepHbIE CBOWMCTBA OKCUA U
TUAPOKCUIA ATFOMUHUS.

OO0mast xapaKTepuCTHKa METaJJIOB
no6ouHbix noarpymi (b-rpymnm)
[leproauyeckoil CUCTEMbI XUMHUYECKUX
PIIEMEHTOB: MEJlb, IIMHK, XPOM, JKEJIe30.
BaxHenmue coeIMHEHNUS METaII0B
(OKCHIBI, TUIPOKCHUIBI, COJIH).
JKCIepUMeHTAIbHbIE METO/IbI
U3y4YeHHUS BelleCTB U UX NMpPeBPallleHHIi:

PackpbIBaTh CMBICJI U3y4YaeMbIX MIOHATHN
(BBLACIISITH UX XapaKTEPHbIC MPU3HAKH) U
[IPUMEHSITH 3TU OHATUS MPU ONMUCAHUUI
COCTaBa U CTPOCHMUS BEIIECTB, JJIS
0OBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUH.

OOBsACHITH 00IIIHE 3aKOHOMEPHOCTH B
W3MECHCHHUHU CBOMCTB JIEMEHTOB -
METaJVIOB U UX COCMHEHUN C YUETOM
CTPOCHHS UX aTOMOB U TIOJIOKEHUSI B
[leproauyeckoi cucTeMe XMMUYECKUX
hiemeHToB [l. 1. Menpaeneena.
XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYCSCKHE CBOMCTBA METAJIJIOB, UX
BAKHEUIINX COCIUHEHHM, TOATBEPKIAs
PTO ONKMCAHUE MPUMEPAMH YPABHEHUN
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHil;
MPUMEHEHUE METAJIJIOB B PA3JIMUHBIX
00J1aCTAX, a TAK)KE HUCIIOJIL30BAHUE UX JIJIS
CO3/IaHUS COBPEMEHHBIX MaTEpUAJIOB U
TCXHOJIOTHUH.

OnuceIBaTh CIIOCOOBI 3aIMTHI METAJIJIOB
OT KOPPO3UH.

PackpbIBaTh CYyIIHOCTh OKUCIUTEIBHO-
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* JleMOHCTpauu:

- KOJUIeKIUST «MeTalibl U CIUIaBbI».

» JJaGopaTOpHBIE OIBITHI:

- B3aMMOJICICTBUE TUJIPOKCU]IA
ATIOMUHUS C PACTBOPAMHU KUCTIOT U
HIeJI0YeH;

- KA4e€CTBEHHBIC PEAKIIUM HAa KATUOHBI
METAaJJIOB.

- IlpakTudeckue pabOTHI:

Ne 2. Pemenue skciepuMEHTaAIbHBIX
3a71a4 1o TeMe «MeTaiby.

* PacuérHbic 3a1a4u:

- pacueThl Macchl (00beMa, KOJIMYeCTBa
BEIIIECTBA) IIPOJIYKTA PEAKIIUH, €CIIN
OJIHO U3 BEILECTB IaHO B BUJIE PacTBOpa
C OMNPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEIIECTBA
BOCCTAHOBUTEIBHBIX pPEaKIUui
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO 0ajaHca dTUX PEaKIIUi.
IIpoBoAMTE peakIvu, MOATBEPIKIAIOIINE
XapaKTEepHbIE CBOMCTBA N3YYaEMbIX
BEILIECTB, PACO3HABATh OMBITHHIM
MyTEM MOHBI METAJIOB,
MPUCYTCTBYIOIIHME B BOAHBIX PACTBOpax.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl MO3HAHUSI - IPOBEJICHUE,

Ha0JII0JICHUE U OITMCAHUE XUMHYECKOTO
JKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
71a00pATOPHBIE OMBITHI, TPAKTUYECKHUE
paboTHI).

IIpencraBiATs pe3ynbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTA B (hopMe
3aMKUCH YPAaBHEHUN COOTBETCTBYIOIINX
peaklMii U JenaTh BBIBOJIBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 U 1a00paTOpHBIM
000pyI0BaHUEM.

[TpoBOANTH BEIYMCIICHUS TIO
YPaBHEHUSAM XUMHUYECKUX PEaKIIUH.
CamoCTOATENBHO MIAHUPOBATH U
OCYLIECTBIIATh CBOIO [T03HABATENIBHYIO
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NeSTeIbHOCTD; IPUHIMATh aKTHBHOE
y4acTHE B TPYNIOBON y4eOHOM
e TETPHOCTH
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2.2

HemeTtamsl

Hewmertamel. [1onoxeHre HEMETAIIOB B
[leproauyeckoi cucTeMe XUMUYECKUX
hiemeHToB .M. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKrue CBONCTBA HEMETAJIIOB.
AJUIOTPOIHSI HEMETAJUIOB (Ha NMpUMEpPE
KHCJI0poaa, cephl, hochopa u yriaepoaa).
XUMUYECKHE CBOMCTBA BAKHEHIIINX
HEMETaJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yraepona u kpemuus). OKCUIbI
HemeTaloB. Kucnopoacoaepsxkanue
KUCJIOTHI. BOJIOpOIHbIE COeAMHEHUS
HEMETaJIJIOB.

JKCIepUMEHTAJIbHbIE METOAbI
U3yUYeHHUs BelleCTB M UX NMpeBPallleHHii:
* JleMOHCTpanuu:

- 00pa3Ibpl HEeMETAJUIOB;

- B3aUMOJICMCTBUE MEJIN C a30THOU
KUCJIOTOM Pa3JIMYHON KOHLICHTPALIUH.

- JlaGopaTopHbI€ OMBITHI:

- KAYECTBEHHBIC PEAKIIMUA HA AHUOHBI U
KaTHOH aMMOHHSI.

PackpbIBaTh CMBICI U3y4aE€MbIX MTOHSATHIA
(BBLIETATH UX XapaKTEpPHBIE PU3HAKN) U
[MPUMEHSTh 3TU NMOHATHUS MPU ONUCAHUU
COCTaBa U CTPOEHUS BEUIECTB, IS
00BSCHEHUSI OTACNbHBIX (PAKTOB U
SIBJICHU.

OOBICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEAMHEHN C YYETOM CTPOCHUS UX
aTOMOB U ITOJIOKEHHUs B [lepnoanueckon
CUCTEME XMMHUYECKUX 31eMeHTOB /I. 1.
MeHneneeBa.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA HEMETAJIOB, UX
BAKHEUIINX COCIUHEHMM, TOATBEPKIAs
HTO ONMCAHUE NPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH.
XapakTepu30BaTh BIUSHUE HEMETAIJIOB U
WX COCMHEHUI Ha )KUBbIE OPTaHU3MBI;
OMKCHIBATH MPUMEHEHUE B PA3TUYHBIX
00JacTAX MPaKTUYECKOH 1eATeIbHOCTH
YeJI0BEKa.
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* [IpakTueckue paboOTHI:

No 3. PemieHue skcrepuMEHTaIbHbIX 33/1a4
mo TeMe «HemeTaminy.

» PacuéTHbIe 3a1aUu:

- pacueThbl Macchl BEIleCTBA UK 00beMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MACCE WJIK 00BEMY OJIHOTO 3
YYaCTBYIOIINX B PEAKI[MN BEIIECTB;
pacueThl Macchl (00beMa, KOJIMUeCcTBa
BEIIIECTBA) MPOAYKTOB PEAKIINH, €CIIU OJHO
13 BEILIECTB UMEECT MPUMECH

[loaTBEpKOaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3H MEXKY
HEOPraHUYE€CKUMU BEIIECTBAMH C
[MOMONIBI0 YPABHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUH.

PackpbIBaTh CYIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN
[MOCPEJICTBOM COCTABJIEHUS AJIEKTPOHHOTO
Oastanca 3Tux peakiuii. [I[poBoauThH
PEAKINY, TOATBEPKIAOIINE

2.3

CBs3b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEIICCTB

Heoprannueckue u opraHudeckue
kuciaoTel. Heopranmueckue u
opraHuyeckue ocHoBaHMs. AMdOTepHbIE
HEOPTaHUYECKUE U OPTAHUYECKHUE
coenuHeHus. I’ eHeTndueckas CBSI3b
HEOPraHWYECKUX U OPraHUYECKUX BEIICCTB

XapaKTEepHbIE CBOMCTBA U3Y4YaeMbIX
BEIIICCTB, PACIIO3HABATH OIBITHBIM Iy TEM
AQHHUOHBIL, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax.

M cronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUA - IIPOBEJICHUE,
HaA0JII0/IEHUE U ONTMCAHUE XUMHUECKOTO
DKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
1a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboTHI).

[IpencraBiATh pe3ybTaThl XUMAYECKOIO
PKCIIEpUMEHTa B (hopMe 3arucu
YPAaBHEHUM COOTBETCTBYIOIIUX PEAKLIUHI U
N1eJ1aTh BBIBOJIbI HA UX OCHOBE.

44



denepanpHas padouas nporpamma | Xumus. 10-11 kinaccel (6a30BbIi YPOBEHD)

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH 1OCY 101 U 1a00paTOpHBIM
000pyI0BaHUEM.

[[pOBOINUTH BEIYMCIICHHUS 110 YPABHEHUAM
XUMUYECKUX peakiuil. CaMOCTOSITEIEHO
[JIAHUPOBATH U OCYLIECTBISATH CBOIO
[M03HABATEJIbHYIO JEATEIBHOCTD;
MPUHUMATh AKTUBHOE Y4aCTHE B
rpyNIoBOi y4eOHOU AESTENbHOCTU

Wtoro no pazueny 17
Paznea 3. XuMus v :xu3Hb
3.1. Xumwus v )Ku3Hb 4 Ponbp xumun B 00ecrieYeHIN PackpbpIBaTh pOJIb XUMUHU B PEIICHUH

AKOJIOTUYECKOM, DHEPTeTUUECKON 1
MUIIECBONM 0€30MaCHOCTH, Pa3BUTHH
MenuiHbL. [TOHSTHE O HAyYHBIX METOIAaX
MMO3HAHHUS BEIIECTB U XUMHYECKUX
PEAKINH.

[IpencraBiienust 00 OOIIMX HAYYHBIX
MPUHINIAX POMBIIUICHHOTO TOJIYYEHUS
BOKHEHIIIMX BEIIECTB (HA MpUMepax
MMPOM3BOJICTBA aMMHAaKa, CEPHOM KUCIIOTHI,
MeTaHoJIa).

UeioBeK B MUPE BEIIECTB, MATEPUAIIOB U
XUMHYECKUX PEAKIMi: XUMUS U 3J0POBbE
YEeJI0BEKa; MpaBUJia UCTIOJIb30BAHUS
NTEKapCTBEHHBIX

DHEPreTUYECKUX, CHIPHEBBIX U
HKOJIOTUYECKUX MPOOJIeM YeJI0BEUeCTBa,
OTMCHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHS XUMHYECKON HAYKU U
TEXHOJIOTHUHU.

[IpuMeHsTh npaBuia 6€30MacHOro
oOpalleHusI ¢ BEIIECTBAMH,
MCIIOJIb3YEMbIMH B TTIOBCEIHEBHOM KU3HH,
MpaBujia MOBEICHUS B IEJIAX COepeKEHUs
310POBbS U OKPYKAIOILIEH TPUPOTHON
Cpelibl; TOHUMAaTh Bpe.l (OMacHOCTD)
BO3/ICIICTBUSI HA )KUBBIE OPTaHU3MBbI
ONPENICIICHHBIX BEIIECTB CMBICI
nokazarens [1JIK, moscHsaTh
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I[IPpCIIapaToB, IIpaBUJIa 0e30macHoOro

WCITOJIb30BAHUS TTPETapaToOB OBITOBOM Ha IPUMEPAX CIIOCOOBI YMEHBILICHUS U
XMUMHHU B TIOBCEHEBHOM KU3HU. BBITOBas |[MpeAoTBpaIleHUs X BPEIHOTO
XUMHUYECKasi TPaMOTHOCTb BO3/ICHCTBHUSI.

AHaIN3UPOBATh U KPUTUUECKH OLICHUBATH
nH(popMaIuio, CBI3aHHYIO C
XUMHAYECKUMU MPOLECCAMU U X
BIIMSTHUEM HA COCTOSIHUE OKPYIKAIOIIEH
Cpenbl.

M cronb30BaTh MOTYyUYCHHBIC 3HAHUS U
MpeCcTaBlIeHUs 0 cpepax NesaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY JJIS
OpHEHTAallMU B BBIOOpE CBOEH Oyytien
poheCCUOHAIBHON JISITEIIBHOCTH.
[IpuHUMaTh ydyacTre B 00CYKIECHUN
Mpo0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIMpaBJICHHOCTH, BLICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO MPobieMe U
MpeiaraTb BO3MOXHBIE ITyTH €€

pelieHus
Wtoro no pazueny 4
OBIIEE KOJIMYECTBO 34
UYACOB I10 [TPOTPAMME

46



®denepanpHas padouas mporpamma | Xumus. 10-11 kmaccer (6a30BbIH ypPOBEHB )

47



