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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe DenepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuu B
Poccuiickoii ®enepauun», TpeOoBaHMII K pe3ynbTataM OCBOCHHS (deaepaabHOU
oOpa3oBaTenpHOM TporpamMMmbl  cpemHero obmero obpasoBanus (DOIT COO),
IpeAcTaBICHHbIX B dDenepasbHOM TOCYJAAPCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe
COO, c¢ yuérom KoHuenuumu npenogaBaHus y4eOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHBIX opraHuzanusax Poccuiickoit denepanuu, pearu3yOUMX OCHOBHBIC
oOpa3oBaTeNbHbIE MPOTPAaMMbl, U OCHOBHBIX TOJOKeHUN «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoii @enepaunn Ha nepuon Ao 2025 roma» (PacnopsbxeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJX0/I0OB K pa3pabOTKe MPOTrpaMMbl MO XUMUH, K OMPEACICHUIO 00IIeh
CTpaTteruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU YYEOHOIO
npeamera «Xumusi» ana 10 kmacca Ha 6a30BOM ypOBHE COCTABHIIM KOHIICTITYyaJIbHBIC
nosioxkeHust PI'OC COO o B3auM00OyCIOBIEHHOCTH LENEH, COAEpKaHMs, pe3YyJIbTaTOB
oOy4eHHs U TpeOOBaHUM K YPOBHIO IOJATOTOBKHU BBIITYCKHUKOB.

B CcOOTBETCTBUMM C JaHHBIMHU MOJOKEHUAMH MporpamMmMa no Xumuu (0a30BbId
YPOBEHB) Ha YPOBHE CPEIHET0 0011Iero 00pa3oBaHMUsL:

yCTaHaBJIMBaeT 00s3aTebHOE (MHBApUAHTHOE) TMPEAMETHOE  COJIEp KaHue,
ONpEENSIET KOJINYECTBEHHbBIE U KAYECTBEHHBIE €r0 XapaKTEPUCTUKHU HA KaKJIOM STame
U3YYEHUS MpeaMeTa, MPeayCMaTpUBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAEPKaHUS U
pacnpeziesieHus ero Mo KjiaccaMm, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;

naéT MPUMEpPHOE pacipeesieHne y4eOHbIX YacoB MO0 TEMAaTHUYECKUM pas3fesiam,
PEKOMEHIyeT MPUMEPHYIO TMOCIEI0BATEILHOCTh HW3YUYEHHUS! OTICIBHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO IMpoIiiecca,
BO3PACTHBIX 0coOOeHHOCTEH oOyuarommxcs 10 kmacca,

Ta€T METOAMYECKYI0 WHTEPIpPETAINIoO IeJied H3ydeHHs] TpeaMeTa Ha YpPOBHE
COBPEMCHHBIX  INPHUOPUTETOB B  CHCTEME CpeaHero olmero  o0pa3oBaHWS,
COJIepKaTeIbHOW XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOM
oOpa3oBaTeNbHON MpOTrpaMMbl  CpeAHEro o0miero ob6pa3oBaHusl  (JTUYHOCTHBIX,
METaINpeIMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIHHOU
NeATEILHOCTH O00ydYaromierocss IO OCBOCHHIO cojiepkanust mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSM B TIPOrpaMMe MO0 XHUMHH COOJIOJIeHA MPEEMCTBEHHOCTh
¢ denepanpHOM pabouel mporpaMMOM OCHOBHOTO OOIIEro oOpa30oBaHMS 110 XHUMHH
(mmst 8—9 kmaccoB 0Opa3oBaTEIBHBIX OpraHU3aIlHii, 0a30BbIA YPOBEHB).

XuMudeckoe oOpa3oBaHHE, MOJYyYaeMOE€ BBITYCKHHKaMH OOIIe00pa3oBaTeIbHON
OpraHW3allid, SBJISETCS HEOTHhEMJIEMOH YacThi0 WX oOpa3oBaHHOCTH. OHO CIYKHUT
3aBEpIIAIOIIAM OTAllOM peaTu3alliii Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE
KITFOUEBBIX IIEHHOCTEH, IPUCYITUX [IETOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHus. JTU
IIEHHOCTH KacaroTCs TMO3HAHUS 3aKOHOB MPHPOABI, (HOPMHUPOBAHHS MHUPOBO33PCHUS U
oOIIel KyJbTypbl 4YEJNOBEKa, a TakKKe OSKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIIEHUS



K CBOEMY 3J0pPOBbI0 U MpUPOJIHON cpene. Peamusyercss xummuueckoe oOpa3oBaHue
oOy4Jarommxcss Ha YPOBHE CpEJHEro oOmIero o0pa3oBaHUsl CPEICTBAMH y4e€OHOTO
npeaMera « XUMUs», COACPKAHUE U MOCTPOEHUE KOTOPOIO ONPEIEICHBl B IIPOrpaMMe
0 XUMHUHU C YYETOM crienupUKU HAyKH XUMUHU, €€ 3HAYEHUS B MO3HAHUHU MPHUPOJBI U
B MaTepuaJbHOM >KM3HM OOIllecTBa, a Takke ¢ Yy4€ToM OOmMX Lened u
MPUHIIAIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit ®eneparuu. Tak, Hampumep, npu (HOPMHUPOBAHUH
CoJlep KaHUsl TpeaMeTa «XUMHsD YUYTCHbI CICAYIOIIME TOJOXKEHUS O creuuduke u
3HAYECHUU HAYKU XUMUH.

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIrpaeT o0co0ylo poJib
B COBPEMEHHOW IIMBMWJIN3ALIMH, B CO3/IaHUH HOBOW 0a3bl MaTepUAIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIa/l B (GOPMHUPOBAHNE PALIMOHAIEHOTO HAYYHOTO MBILIJICHUS, B CO3/IaHNE
LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaloIEM MHUpPE KaK O €IUHCTBE NPUPOAbl U
YeJI0BeKa, KOTopoe (OPMHUPYETCS B XMMHUM Ha OCHOBE NOHMMAaHHUS BEIIECTBEHHOIO
COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM BELIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMU 00JIACTAMU MPUMEHEHUS.

TecHO B3aMMOJEHCTBYsSl C JPYTMMH €CTECTBEHHBIMHM HayKaMHW, XUMHUSA CTala
HEOTHEMJIEMOM YacThl0O MHUPOBOW KyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO
TpyJla M JKU3HH Kaxzjoro wieHa oOmectBa. CoBpeMeHHass XWMMHS KaK Hayka
co3ujaTeNibHasl, KaK HayKa BHICOKMX TEXHOJOTUN HalpaBlieHa Ha pElICHUE TJI00AbHbBIX
po0JieM yCTOMUHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBO,
HKOJIOTUYECKOI O€30MACHOCTU U OXPaHbI 3JJ0POBBSL.

B cootBeTcTBUU C 00IIMMHU TIEISMU U IPUHIIUIIAMEU CPETHET0 O0IIEro 00pa3oBaHus
cogepxkanne mnpeamera «Xumus» (10 kmace, 0a30BbIA  ypOBEHb W3Yy4YCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HMOJArOTOBKY OOYyYaroIIUXCs,
HEOOXOJUMYI0 UM Ui BbIPAaOOTKM MMPOBO33PEHUECKUX OPHUEHTUPOB, YCHEIIHOTO
BKJIFOYEHUS B JKU3Hb COLMYyMa, MNPOAOJKEHHUS 00pa30BaHUS B PA3MUYHBIX OOJACTIX,
HE CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTapnsiroluMu peameTa « XUMHsD) SIBISIOTCS 0a30Bble Kypchl — «OpraHnudeckast
xumus» 1 «O01Iast 1 HEOPraHUYeCcKasi XUMHU», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUs
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM TIO0 HEOPraHUYECKOM
XUMUU (C BKJIIOYEHHEM 3HAHWUM u3 O0OIIed XUMHUH) W OPraHUYeCKOW XUMUH.
dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW TMPU HU3YYEHUM MpeaMera obOecreurnBaeT
BO3MOXKHOCTbh PACCMOTPEHHS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHITHIA,
3aKOHOB U TEOPUH XUMUMU.

Crpyktypa coaepkaHusi kypca — «Opranudeckas Xumus» cOOpMHUpOBaHa B
nporpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOrO IMOAXO0/Ja K H3YYEHHIO Y4eOHOro
Matepuana u oO0yClIOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHMM Ha
ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak,B Kypce OpraHM4eCKOW XMMUU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOPUM CTPOCHUS OPTraHUYECKUX
COEIMHEHNH, a TAKKE HA YPOBHE CTEPEOXUMHUUYECKUX HUAJIEKTPOHHBIX MPEICTABICHUMN O
cTpoeHnu BemiecTB. CBeeHus: 00 M3yyaeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTUU —
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OT YIJICBOJIOPOZIOB 1O CIIOKHBIX OHMOJIOTMYECKH AaKTUBHBIX COCAMHEHHMH. B Kypce
OpraHUYeCKOM XUMHUM TOJY4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHWsS TIEPBOHAYAIBHBIC TMPEJACTABICHUS O XHMHYECKOW CBS3H,
KJIaCCU(DMKAITMOHHBIX TPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX
CTPOEHUSI, 0 XUMUYECKON PEaAKIIHH.

I[Ton HOBBIM yrjaoMm 3peHuss B MpeaMere «XuMus» 0a30BOr0  YpPOBHSA
paccMaTpuBaeTCs HM3YUYCHHBIW Ha ypPOBHE OCHOBHOIO 0OOIIEro 0Opa3oBaHUS
TEOPETUUYECKUN MaTepuall U (HaKTOJOTHYECKHE CBEJICHHUS O BEIICCTBAX U XMMHUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudecKast XUMHUsD) 00y4JaromuMes
MPEIOCTABISACTCS  BO3MOXKHOCTh OCO3HaTh 3HAYEHHWE IEPHUOJIMYECKOr0 3aKOHa
C OOIIETEOPETUYECKUX U METOJOJIOTHUSCKHUX MO3UIIHNH, TIy0Ke MOHSATH UCTOPHIECKOE
W3MEHEeHHe (YHKIMHA JTOr0 3akoHa — OT o0oOmaromed g0 OOBICHAIONIEH W
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWKA O BaKHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TaKXKE€ O XUMHUUYECKHX PEAKUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NpOTEKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamun
COJICp KaHMsl, UMEIOIUMU KYJIbTYPOJOTHUECKUNA U MPUKIAHOW XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3U XMMHUHU C IPYTUMHU HayKaMH, PacKpbIBaIOT €&
poJib B TIO3HABATEIBHOM W MPAKTUUECKON ACSATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBa)XCHHUS K IPOIIECCY TBOPUECTBA B O0JACTH TEOPHUH U TMPAKTHUCCKUX
MPUJIOKEHUN XUMHUHU, MOMOTAaOT BBIIMYCKHUKY OPHUEHTUPOBATHCS B OOIECTBEHHO U
JMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3aHHBIX C XHMHEH, KPUTHUUECKH OCMBICITUBATH
HH(pOpMAINIO U IPUMEHATH € ISl TIOTTOTHEHUS 3HAHUM, PEIICHHUS HHTCIUICKTYaIbHBIX
U DKCIEPUMEHTAJIbHBIX MCCJIENOBATEILCKUX 3a/ad. B 1enoM coaepkaHue ydeOHOro
npeaMera « XuMHUs» JaHHOTO YPOBHS H3YUYCHHs] OPHUEHTHPOBAHO Ha (HOPMHUPOBAHHE
y 00ydYaromuxcs MHUPOBO33PEHUYCCKOW OCHOBBI Il MOHMMaHUS (DPHIIOCODCKUX HJICH,
TAKAX KakK: MaTepUAIbHOE €IUHCTBO HEOPraHWYECKOr0 M OPraHUYEeCKOro MHpA,
00yCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOSHHUEM, IT03HABAa€MOCTH
MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKIY HOBBIMU
(dbakTaMd U TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHHME POJIM XMUMHUU B PEUICHUU
AKOJIOTHYECKUX TPoOJIeM, a Takke IpobjieM cOepekeHUs] YHEPreTUUECKUX PEeCypCoB,
CBIPbS, CO3JaHUSI HOBBIX TEXHOJOTHI U MaTEPUAIIOB.

B nnane pemeHus 3amad BOCIIUTAHMS, PA3BUTHS M COITMATU3AIUN O0yJarOIIUXCS
MPUHSTHIE POTPAMMOM MO0 XMMHUHU TOAXObI K ONIPEACICHUIO COACPKAHUS U ITOCTPOSHUS
npeaMeTa TPeaycCMaTpuBalOT (HOPMHUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUH,
UMEIONTMX 0a30BOE 3HAUEHHUE JIJISl PA3IMYHBIX BUIOB JIEITCIHLHOCTH: PEIICHUS MPOOIIeM,
MOMCKa, aHajinu3a U 00paboTku UHGOPMAIIUU, HEOOXOIUMBIX IJIsi TPUOOPETEHUS OIbITa
MPAKTUYECKOW W MCCIICNOBATEILCKON JEATEIbHOCTH, 3aHMUMAIOIIECH Ba)XHOE MECTO
B ITO3HAHUHU XMMHH.

B mpakTtuke npemnogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIIHEr0 OO0IIero oOpa3oBaHuUs, NMPU OMPEIEICHUN COJIEPKATEIbHON
XapaKTEpUCTUKKU IeJed HW3y4YEHUs TNpeAMeTa HaIlpaBJICHUEM TNEPBOCTENECHHOU
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3HaYUMOCTHU TPATUIIMOHHO MPU3HAETCSA (POPMUPOBAHUE OCHOB XMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IESITeIbHOCTH YeJI0BEeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTYpbl. C METOAMYECKON TOYKH 3PEHHS TaKOU
MOJIXOJ1 K ONPEACIICHUIO LIeJIel N3YUYEHUS IPEIMETA SBIJIAECTCS BIIOJIHE ONPAB/IaHHbIM.

CornacHo 1aHHOM TOUYKE 3pEHUSI TJIABHBIMU IEISIMUA U3yYCHUS TTpEeaMeTa « X UMUS)
Ha 6a30BoM ypoBHe (10KJI.) SBIIAIOTCS:

dbopMHpOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUM Kak Ba)KHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC MOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBl U TEOPHUH XUMHH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE U
NOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C HCTOPUEN UX PA3BUTHS U CTAHOBIICHHUS,

dopMupoBaHHEe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaxX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKUUid, HEOOXOAMMBIX MJig TNPUOOpPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUUECKUX SBJICHHUM, UIMEIOIIUX MECTO B MPUPOJIE,
B [IPAKTUYECKON U MMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSCHEHHEM XUMHUYECKOIO HKCIIEPUMEHTa, COOJIOJIEHUEM IpaBujl 0O€30MacHOro
oOpalleHus ¢ BEIEeCTBaAMH.

Hapsiny ¢ »Tum copepskarenbHash XapaKTEpUCTHKA IeJed W 3aJay H3y4deHUus
npeaMera B IMporpaMMe MO XMMHUM YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBHUH
HOBBIMM TNPUOPUTETAMH B CUCTEME cpeaHero obuiero ooOpasoBanus. CeronHs B
MPEnoJIaBaHUM XMMUU B OOJIBIIECH CTENEeHU OTAAETCS MPEINOYTCHHE MPAKTHUECKON
KOMITOHEHTE cofiepKaHusi 00y4eHHs], OPUEHTUPOBAHHOM HA MOATrOTOBKY BBIITYCKHHKA
o01eo0pa3oBaTeIbHOM  OpraHM3allid, BiaJCiolero He HabopoM 3HaHUH, a
(yHKIHMOHAJIBHOM TpaMOTHOCTBIO, TO €CTh CHOCO0OAaMHM W YMEHHUSIMU aKTHBHOIO
MOJTYYEHHUs 3HAHUM U IPUMEHEHHS X B PEaJIbHOM JKU3HU JJIsSI PEUICHUS MPAKTUYECKUX
3a11ay.

B sToi1 CBA3M mpu HU3yyeHHM nOpeaMeTra «XUMHUs JTOMUHUPYIOLIEE 3HAYEHUE
NpUOOPETAIOT TAKUE LIETU U 33]1a4M, KaK:

aganTanus OO0y4arolMXCs K YCJIOBMSM JIMHAMHYHO Pa3BUBAIOILIETOCS MHUPA,
(bopMHpOBaHNE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEHIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHCHUEM;

dbopmupoBaHre y 00YUYaAIOIINXCS KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIETEHITUH),
MMEIOUIMX YHHBEPCAIbHOE 3HAYCHHE i1 PA3JIMYHBIX BUIOB JESITEIBHOCTHU: PEIICHUS
npoOieMm, TMOUCKa, aHaiau3za W o0paboTKM  HMHPOpMALMHM,  HEOOXOAUMBIX
JUTSI IPUOOPETEHUS OTBITA JIEATEILHOCTH, KOTOpasi 3aHUMAeT BAXKHOE MECTO B TIO3HAHUU
XUMHUH, a TaKXKe JUIsl OLIGHKM C TMO3ULMNA 3KOJOTMYECKOW Oe30MacCHOCTH XapakTepa
BIIMSIHUSL BELIECTB M XMMHUYECKHX IPOILIECCOB HA OPraHU3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENbHBIX WHTEPECOB, MHTEIUIEKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEW OO0YYaIOMIUXCS: CIOCOOHOCTH CaMOCTOSITEIbHO MPHUOOpETaTh HOBBIC
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3HAaHUS MO0 XUMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BAThH
COBpEeMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JJIs TIOMCKA M aHaJIi3a yu4eOHOM U HayyHO-
HOMYJISIPHON MHPOPMAIIK XUMUYECKOTO COJIEPIKAHNUS;

(GopMupoBaHHE U Pa3BUTHE Yy OOYYArOIIMXCS aCCOIMATHBHOTO U JIOTUYECKOTO
MBIIUICHUS, HaOIIONATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPU IUIAHUPOBAHMM U TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCITUTaHUE Y 00yJaromuxcs yOeKIEHHOCTH B TyMaHUCTUYECKON HAIIPaBICHHOCTH
XUMHH, €€ BaXXHOW pOJM B PEIHICHUH TJI00ATbHBIX MPOOJIEM PpPallMOHAIBEHOTO
NOPUPOAOIONB30BaHMSA, TIOMOJHEHHUS DHEPIeTUYECKUX PECypcoB M COXpPaHEHHSA
IPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS
K TPUPOAEC M CBOEMY 3J0POBbIO, a TaKKe MNPUOOPETEHHS OMNBITa MCIIOJIb30BAHUS
NOJyYEHHBIX 3HAHUW I MPUHATHS TPAMOTHBIX PELICHUH B CHUTYyalUsX, CBA3aHHBIX
C XUMHUYECKIUMH SBIICHUSMHU.

e w 3amaun  u3ydeHUs nOpeaMmeTa «XUMHSD MONYYWIA TMOAPOOHYIO
METOJMYECKYI0 HHTEpHpeTanuio B pasnene «l[lmaHupyemble pe3ynbTaThl OCBOCHHS
IporpaMMbl IO XUMHUW», Omarogapss 4eMy oOecredeHo 4ETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHS UMEIOT MpsIMOE OTHOLIEHHE K pean3allid KOHKPETHOU
LeJIN.

B yuyeOHOM mutaHe cpenHero oOmiero o0pa3zoBaHusl NMpeaMeT «XUMHs» 0a30BOT0O
YPOBHSI BXOJUT B COCTaB MpeAMETHON 0051acTh «ECTeCTBEHHO-HAYYHBIC TTPEAMETHD.

OO6miee yncao0 YacoB, PEKOMEHIOBAaHHBIX sl m3ydeHus xumuu B 10 kmacce —
34 yaca (1 Jac B HEZEIIO).



COJEP)KAHUE OBYYEHMUSI*

Teopernyeckue 0CHOBbI OPraHU4YeCKON XUMHUU

[Ipenmer opraHnyeckol XWMHU: €€ BO3HMKHOBEHHME, pAa3BUTHE W 3HAYCHHE
B IIOJYYCHMHM HOBBIX BELIECTB W MaTepHaOB. TeopHus CTPOEHHUS OpraHMYecKuX
coequHennii A.M. BytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIE (QOPMYIIBI
OpraHMYecKUX BemiecTB. ['omosorus, usomepus. XuMudeckas CBA3b B OPraHUYECKHUX
COCMHEHUSIX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Ki1accuPUKAIMM OpraHWYECKUX BemiecTB. HomeHkiatypa
OpPraHUYECKUX COCIMHEHUN (CUCTeMaTHyecKas) M TPUBHAJIbHBIC HA3BAHUS BaXKHEHIIINX
IpeICTaBUTENEH KIIACCOB OPTaHUYECKUX BEIIECTB.

JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB U MX NpeBpameHui

O3zHakoMIIeHHE ¢ 00pa3iiaMyu OPTaHUYECKHIX BEIIECTB M MaTepHaliaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpraHMYEeCKUX BEIECTB, HAONIOJIEHHE U OINHUCAHUE
JIEMOHCTPAITMOHHBIX OTIBITOB IT0 MPEBPAIICHIIO OPTAHUYECKUX BEIECTB NP HarpeBaHUHU
(ru1aBieHue, 0OYTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psif. MeTaH U 3TaH — MpPOCTEHIINe
MPECTAaBUTENN aTKaHOB: (DU3MUECKUE U XUMUYECKHE CBOMCTBA (PEaKIIUU 3aMEIICHHS 1
rOpeHusl), HaXOXKJACHUE B MPUPOJIC, TTOTyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUU psl. DTHUICH U MPOMUICH —
IpOCTEHIIMEe MPECTABUTENN AIKCHOB: (PM3MUECKUe U XUMUYECKHE CBOMCTBA (peakiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpATAIlMM, OKHUCJICHHUS U MOJUMEpU3AIUN),
MOJTyYeHHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIIHNE
XUMHYECKHE CBOMCTBa (peakiusi mnoiauMmepusanuu). [lodydeHne CHHTETHYECKOTO
KaydyKa U pe3HUHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTMYECKUM psl. AleTUiieH —
IPOCTEHINNK MPEACTaBUTEh ATKWHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHYECKHE
CBOMCTBa (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATALUU, TOPEHUS),
MOJTyYeHHUE U IPUMEHEHHE.

Apensbl. ben3zoin: cocras, ctpoeHue, Gpu3NYECKue U XUMHUUECKHUE CBOMCTBA (peakIuu
rajJlOr€eHUPOBAaHUsl M HUTPOBAHUs), MOJy4YeHHE U MpUMeHeHue. Toayon: cocmas,
cmpoeHue, @uaudeckue U Xumuyeckue C8oUCmMea (Peakyuu 2an0ceHUpoOSanus u
HUMpOBanus), noaydenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTnyeckas CBA3b
MEXTy YTJIEBOJAOPOIaMH, MPUHAMICKAIUMHU K PA3TMUHBIM KJIacCaM.

! Kypcusom B TeKCTe BBIIETEHBI JJIEMEHTBI COJEPKAHUS Y4eOHOrO MaTepHana, KOTOPHIE H3YYaroTCs
B 03HAKOMHTEIHLHOM IIAaHE W HE BKJIIOYAIOTCSA B COCTaB NIpPEIMETHHIX pe3yiabTaToB ocBoeHuss ®OII COO
Ha 6a30BOM YpOBHE.



ITpuponHbIE HCTOUYHUKH YII€BOAOPOAOB. IIpupoaHblii a3 U NOMyTHEIE HEPTAHBIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMUYECKUM, KaTaduTHuecKuil), muponu3. Ilpoaykrel mnepepaOoTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yroiab M HPOAYKTHI €ro
nepepaboTKu.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUHA BCIIECTB N UX npeBpameHnﬁ

O3HaKOMIICHHE C 06p33HaMI/I II1aCcTMacC, Kay4yKOB U PC3HUHBI, KOJIJICKINH «He(i)TI)»
)41 ((yFOJII)>>, MOACIUPOBAHHUC MOJICKYJT YIJICBOAOPOAOB M TaJIOTCHOIIPOU3BOIHBIX,
IMIPOBCACHUC HpaKTH‘leCKOﬁ paﬁoTbI: IMOJTYUYCHHUC OTUJIICHA U U3YUCHUC €T'O CBOMCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BEIIeCTBA MJIM TIPOJYKTa pPEaKIUU I10 M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIICCTB WJIH IPOJYKTOB PEAKIINN).

Kucaopoacoaep:xammue oprann4ecKue coeJMHEeHU

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUE, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C AaKTUBHBIMU METaJlIaMH, TajJOT€HOBOJOPOJIAMH,
ropeHue), MpuMeHeHne. BoaopoaHbie CBSA3M MEXIy MOJIEKYJIaMH CUpTOB. [leficTBue
METAHOJIa U 3TaHOJIa HAa OPraHU3M YEJIO0BEKA.

MHoroaToMHbI€ CIUPTHI. DTWICHTJIMKOJb U TIUIEPUH: CTpOeHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMM METaJUIAMH, KadeCTBEHHAas
peakiusi Ha MHOTOATOMHBIE CIIUPTHI). JleficTBUe Ha opraHu3M uenoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHo: cTpoeHUE MOJIEKYJIbI, (GPU3NYSCKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denomna. Ilpumenenne penona.

Anpaerunbl U kemowsi. DopManbieTu 1, alleTalbIEIHI: CTpOeHUE, HU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaKkiumn), NoJlydeHue U MPUMEHEHHUE.

Ayemon: cmpoeHue, uzuyeckue u Xumuieckue ceoucmeda (Peakyuu OKUCIeHUs U
80CCMAHOG/IEHUS), NOTYYUeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHHAas W yKCyCHas
KHCIIOTBI: CTpOeHUE, GU3UICCKHIE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIIHE /IS Ki1acca
KUCJIOT, peakuusi dSTepudukaiuu), MoaydyeHue u mnpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxuble 3Qupbl Kak MPOU3BOJIHBbIE KapOOHOBBIX KHUCIOT. ['MIAPOSN3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTJIEBOIOB (MOHO-, JU- W TIOJUCAXApPUIBI).
['mrok03a — mpocTerInii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (PrU3ndecKre
U XUMUYeCKue CcBoicTBa (B3amMmojeicTBue ¢ rtuapokcuaoMm wmeau(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHre, OpOKEHUE TIIOKO3bI),



HaXOXJICHUE B MPHUpOJE, MpUMEHEeHue, Onojorudeckas poiab. PorocuHre3. Opykro3a
KaK M30Mep TIFOKO3bI.

Caxaposza — npeocmagumeinb OUCAxapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memmono3a Kak mnpupojHbie noiaumepbl. CTpoeHue Kpaxmana u
EJUTI0N03b1. PU3NYECKIEe B XUMUIECKIE CBOMCTBA Kpaxmalia (THUIPOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCIepPUMEHTATbHbIE METO/IbI U3y4YeHHs BellleCTB U UX MpeBpanieHui

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOTOATOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TNIMIIEPHUHA C THUAPOKCHUIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBue Kpaxmana € HOJOM), TPOBEJCHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHIO XMMHUYECKOM peakinu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM IMPOAYKTAa pEaKIMd ITI0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJAHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A3oTcoep:kaniue OpraHnyecKue coeJuHeHns

Amunsl. Memunamun u anuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIe OpraHuyeckue coeauHeHus. Duznyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TIUlMHA). brojgornueckoe 3HaueHNe
aMUHOKUCIOT. [lenTuasl.

benkun kak TpUPOIHBIE BBICOKOMOJICKYJISIPHBIE CcoenuHeHMs. llepBudHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCIEePUMEHTATbHbIC METOAbI H3y4YeHHS BelleCTB M MX NPeBpaleHu i
Habntonenue v onucaHue AEMOHCTPALIMOHHBIX OIBITOB: JIEHATypanusi OEJKOB
IIPY HArpE€BaHUHU, LIBETHBIEC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHATHUS XWMHU BBICOKOMOJICKYJIIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHHUN — TOJMMEpHU3aIHs U
MOJINKOH ICHCAITUS.

IInacmmaccol  (nonusmunen, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCHUPOTL).
Hamypanvnotti u cunmemuueckue xayuyku (6ymaouenogulil, XJI0PONPEHO8bll U
uzonpenosulil). Bonoxna: namypanvhvie (xaonox, wepcmov, WénK), UCKYCCHMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoH u 1aécam).
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JKcNepuMeHTAbHbIE METOIbI H3Y4YeHHS BelleCTB U UX NpeBpanleHuit
O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H

Peanuzanuss MeXNpeIMETHBIX CBA3€H MpPU HM3YYEHHH OPraHUYECKONW XUMUU
B 10 KJacce oCyIecTBIsE€TCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSTHM, SBISIIOUIUXCS CUCTEMHBIMHU [JISi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO111ue ecTeCTBEHHO-HAyYHbIE IOHATUSA: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CUHTE3, KiacCu(UKalMs, NEPUOANYHOCTD, HAOIIOICHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka: mMatepusi, SHEprusi, Macca, aToOM, JEKTPOH, MOJIEKYJa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (pU3MUYECKUE
BEJIMYMHBI U €MHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(GoTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbl, IOJE3HbIE HCKOINAeMble, TOIUIMBO,
peCypcHlI.

TexHomoTHsA: TUIIEBBIE MPOIYKTHI, OCHOBHI PAIIMOHAIBHOTO MHUTAHUS, MOIOIINE
CpEJICTBA, JIEKaPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K Pe3yIbTaTaM OCBOCHHUS 00yYarOITUMUCS
nporpaMm cpeaHero ooOmiero o0pa3oBaHUsl (JUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbiM). HayuHo-MeTonn4yeckol OCHOBOM Il  pa3paOOTKH  IUIaHHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrPaMM CPeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOJIXO/I.

B cooTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKType
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeMeTa «XUMUs» Ha YPOBHE CPEAHEr0 OOIIETO
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIIAIOIINE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TPaKTaHCKOM  HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOONIPEIEICHUIO;

HaJINYUE MOTUBAIUH K O0yUEHUIO;

LICJICHAINIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

FOTOBHOCTh M  CHOCOOHOCTHh OOYyYarolmMXcsi PYKOBOJICTBOBAaThLCS B CBOECH
JEATEIIBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYILMMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MIPABOCO3HAHUS SKOJIOTMUECKON KyJIbTYPhl U CHOCOOHOCTH CTaBUTh LEIH
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIMYHOCTHBIE PE3yJITATHl OCBOEHUS MPEAMETA « XUMUS» JOCTUTAIOTCSA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOM IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU U U€ATaMH POCCUICKOTO
Ipa)<1aHCKOI0 00I1IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMS,
CIIOCOOCTBYIOIIMMHU MPOLECCaM CaMOMNO3HAHUSl, CaMOPa3BUTHS M HPABCTBEHHOI'O
CTAHOBJICHUSI INYHOCTH O00YyUaIOLINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTPa)KaroT
cOPMHPOBAHHOCTh  OMbITAa [O3HABATEJIbHOW M  MPAKTUYECKOW JESTENbHOCTU
oOyuaromuxcs Mo peajn3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM UUCJIE B YACTHU:

1) rpaskKaaHCKOr0 BOCIIMTAHUS:

OCO3HAHMSA OOYYAIOUIMMHKCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U TIPABOTIOPSIIIKY;

MPEJCTABICHHUS O COIUAILHBIX HOPMaX M MPaBUIIaX MEKINYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIBHOCTH TPHU CO3AAHUU Y4EOHBIX
IPOEKTOB, PEHICHWU YYEeOHBIX W IO3HABATENLHBIX 3aJ1a4, BBIMOJHEHHUH XHUMHUYECKHX
IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMAThH U IIPUHUMATb MOTUBLI, HAMCPCHUS, JIOTUKY W apTYMCHThBI
12



JPYTUX MPU aHAJIM3€ Pa3IMYHBIX BUAOB YUEOHOM NESTEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHNS

IICHHOCTHOTO  OTHOIIEHUSI K MCTOPUYECKOMY U  HAYYHOMY HACJIEIUIO
OTE€UECTBEHHON XUMUWU;

yBaXEHUSI K TPOILECCy TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOIO
MPUMEHEHUS XHMHUHU, OCO3HAHUS TOrO, YTO JIOCTMXKEHHMS HAYKH €CTh pe3yJibTaT
JUTUTEIBHBIX HAOIIOICHUM, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO
TpyJla YYEHBIX U MPAKTUKOB;

WHTEpEeCca U IO3HABaTEJbHBIX MOTUBOB B MOJYYECHHH U TOCIEAYIOIIEM aHaIu3e
uH(OpMAIUU O IEPEIOBBIX TOCTIXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUS

HPABCTBCHHOI'O CO3HAHU, 9THYCCKOI'O IIOBCACHM A,

CITOCOOHOCTH OOCHHMBATb CHUTyallUH, CBA3AHHBIC C XHMHUYCCKHMU ABJICHUAMU,
H IIPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI
N ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHUE U IIOCTYIIKH CBOHX TOBapHIHGﬁ C HOSI/II_II/Iﬁ
HPaBCTBCHHBLIX U ITPABOBBIX HOPM M OCO3HAHHC HOCJ'IGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB;

4) dopMupoBaHus KyJbTYPHI 310POBbSI:

MOHUMAaHUS IEHHOCTEHN 3/I0pOBOT0 U 06€30MacHOro 00pas3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3NUECKOMY U TCUXUYECKOMY
3JI0pPOBBIO;

coONIoficHUs TpaBuUi 0Oe30macHOTO oOpaleHus C BelleCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JESITEIBHOCTH;

MOHUMAaHUS IEHHOCTH TPaBUJI MHANBUIYATBHOTO U KOJIJIEKTUBHOTO O€30MacHOT0
MOBEJICHUS B CUTYAIMSX, YTPOXKAOIIUX 370POBbIO U KU3HU JTIOJICH;

OCO3HAaHMSI TIOCJICACTBUM U HENPUATUS BPEAHBIX TMPHUBBIYEK (YMOTpEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypEHUS );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHHUKATUBHOW KOMITIETEHTHOCTH B y4€OHO-UCCIIE0BATEIbCKOM e TETLHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYaCTHE B PEIICHUM MPAKTHUYECKUX 3a/1ady COLUAIBHOU
HaIPaBJICHHOCTH (B paMKaxX CBOETrO KJacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YYCHHIO Tpodeccuii pa3nmyHoro poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH,

YBAXKEHUS K TPYAY, JIOJISIM TPpyJa U pe3yJbTaraM TPyJ0BOM ACSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIBHOW TPAaeKTOpUU 0Opa30BaHUs,
Oynymield mpodeccuu W pealu3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M MOTPEOHOCTEH
00I11eCTBa;

6) IKOJIOrH4eCcKOro BOCIMTAHMA:
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HKOJIOTMYECKU IIeJIECOO0PAa3HOr0 OTHOLIEHUS K MpHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHMSI JKU3HU Ha 3eMIIE;

MOHMMAaHUA TJ00aJbHOIO XapakTepa JKOJOTUYECKUX MpoOsieM, BIUSHUSA
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOJHON Y COLMATIbLHOM CPELBI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIb30BaHNS;

AKTUBHOI'O HEINPUATUS ACHUCTBHM, NMPUHOCAIIMX BPEI OKPYKAIOLIEH IPUPOIHOU
cpelle, yMEHHUs MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJOTHYECKUE MOCIEICTBUS
IIPEANPUHAMAEMBIX IEHCTBUM U MPEJOTBPAILATD UX;

HAJIM4YMS PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJbTYpHI,
ONBITA JIESATENBHOCTH HKOJOTMYECKOM HAIIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA
MU B MO3HABATEIHHONW, KOMMYHUKATUBHOW U COIMAIIBHON MPaKTHKE, CIOCOOHOCTH U
YMEHHMS AKTUBHO IPOTUBOCTOSTH UACOJIOTHH XeMo(poouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

MOHUMAaHUS CrieU(UKN XUMHUU KaK HAyKU, OCO3HAHUS €€ poju B (opMUpOBaHUU
pallMOHAJILHOTO HAy4YHOTO MBIIUICHUSI, CO3JaHUU  IIEJIOCTHOTO  MPEJICTaBICHUS
00 OKpy:KaroleM MHUpE Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUuH Mpo0JIeM COXPAHEHHS PUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW IIUBWJIM3ALINY: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BaXXHOW pOJM B CO3JaHUM HOBOWU 0a3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YEJI0BEUYECTBA — CHIPLEBOM, YHEPTETUUYCCKOM, ITUIIIEBOM M SKOJIOTHYSCKON O€30ITaCHOCTH,
B Pa3BUTUH MEAMIIMHBI, 00CCIEUCHUHU YCJIOBHM YCIEIIHOTO TPyJa U IKOJOTHYECKU
KOM(pOPTHOM >KU3HU KaXkJA0T0 YjieHa 00IIEeCTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAHUSI CYIIHOCTH METOJOB MO3HAHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJTydaeMble
3HAHMS JUISl aHAIW3a U OOBSICHEHUS SBJICHHM OKPYXKAIOIIETOo MUPA U TTPOUCXOSIINAX
B HEM WM3MEHEHUH, YMEHHS JiellaTh 00OOCHOBAHHBIC 3aKJIIOUYCHHS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYUYEHHUSI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEILbHO HCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM eI TENbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHMUIO,
K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pas3iMyHbIX cdepax NpodecCHOHATBHON
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI
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MeTtanpeamMeTHbIE pe3yabTaThl OCBOCHHS YUEOHOT0 IpeaMeTa « XuMUs) Ha ypPOBHE
CpeAHEero o0I11ero oopa3oBaHusl BKIIOYAIOT:

3HAYUMBbIE JUTS (bopMHUpOBaHUS MHPOBO33PEHNUSA oOy4Jaronmxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIE) OOIleHayuYHble TOHATHUS, OTPaKaOIIUE
LEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CHELU(PUKY METO/I0B IIO3HAHMSI, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MarTepus, BELIECTBO, HEPrus, SIBJIEHUE, MPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIECOBAHHE,
HaOJII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCajdbHble Yy4eOHble JeWCTBUS (MTO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
peryJAaTUBHBIE), obecreunBarone GopMupoBanne (QyHKIIMOHATFHOW TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00YYarOIINXCS;

CHOCOOHOCTh OO0YYaKOIIMXCS MCIOJb30BaTh OCBOEHHBIE MEXKIUCUUILUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE AEMCTBHSI B TIO3HABATEILHOUN U
COLIMAJIBHOM ITPaKTHUKE.

MertanpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUYEOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHUCTBUSMHU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBHS
ba3oBble JJoruueckue a1eicTBHA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATH U AKTYAJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ICATECIIBHOCTH C ITOCTABJICHHBIMU LIEISIMU;

VICTI0JIb30BaTh MPU OCBOCHUY 3HAHUMN MTPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIJICJISATh
XapaKkTepHbIC MPU3HAKU TOHSITUNA M yCTAHABIMBATh WX B3aMMOCBS3b, HCIIOJb30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIs1 OOBSICHEHUS OT/IETbHBIX (JAaKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIs KIACCHU(PUKAIIMU BEIISCTB U XUMHUYCCKUX
pEeaKUunii;

YCTaHABJIMBATh  IPUYUHHO-CJIEJCTBCHHBIC CBSI3U MEXKIY A3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJIITH  3aKOHOMEPHOCTH W IMPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
dbopMyIHpOBaTh BEIBOJIBI M 3aKJTFOUYEHUS,;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIB3YeMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUYCCKHI 3HAK
(cuMBOJI) SIeMeHTa, XuMuueckas G(opmysa, ypaBHCHHE XUMHUUYECKOM peakiuh —
P PEIICHUH YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUS XAPAKTEPHBIX ITPU3HAKOB H3yYaeMbIX
BEIIECTB U XUMHUYECKUX PEAKILIHH.

ba3oBrie nuccienoBaTeIbCKUe ICHCTBUS:

BJIaJ€Tb OCHOBAMH MCTOJ0B HAYYHOTO ITIO3HAHWA BCIICCTB U XUMHUUYCCKUX peaKHI/Iﬁ;
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dbopMyIMpOBaTh MENMW W 3a7a49d HWCCICIOBAHUS, MCIIOIH30BATH MOCTABICHHBIC W
CaMOCTOATENBbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsI (POPMUPOBAHUS THIOTE3bI TIO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXICHHUM;

BJIAJIETh HaBbIKAMU CaMOCTOATENIBHOTO IUNIAHUPOBAHUS U IPOBEACHUS YUCHUUECKHUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HAOMIOIaTh 3a XOJOM IIpoIliecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (opMyIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAaHHON padoTe;

IpUOOPETATh OMBIT YYEHUUECKOM MCCIIeIOBATENBCKON U MPOEKTHON JESTEIBHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTBH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB MO3HAHUS.

Pabora ¢ unpopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOUYHHUKAX MHPOpMalUU (HAYUHO-TIOMYJIIpHAs
JUTEepaTypa XUMUYECKOTO COJAEp KaHUA, CIpPaBOYHbIE mocoOus, pecypchl HTepHeTa),
aHaJIM3UPOBaTh MH(OPMALIUIO PA3IMYHBIX BUJOB U (OPM IPEACTABICHUSA, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

(opMyIIMpOBATH 3alPOCHl U IPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOopMaIuu, HE0OXOIUMOM JIJIs BHIITOJIHEHUS YUEOHBIX 33]1a4 ONPECIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTHI U Pa3INUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMY MpencTaBieHHs WHOOpMAUU
(cxemsl, rpaduKy, TUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayeCTBE CPEICTBa MpHU padOTe C XUMHUYECKOU
uHbopMaIe: IPUMEHTh MEXIIpeIMeTHbIE ((hU3nuecKue U MaTeMaTH4YEeCKe) 3HAKU U
CUMBOJIBI, (hOPMYJTBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3aJaBaTb BOIIPOCHI II0 CYLICCTBY 06Cy>KI[aeMOI>'I TEMBI B XO0A€ AHaJIora
W/WIM  JUCKYCCUHM, BBICKA3bIBaTh UAEH, (OPMYIUPOBaTb CBOM  MPEHAJIOKECHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A HpGI[JIO)KCHHOfI 3aJadu,

BBICTYIIaTh C TIPE3CHTALIMEW pE3YJIbTATOB ITO3HABATEIBHOU JIEATEIBHOCTH,
IMMOJIYYCHHBIX CaMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHUKAMH IIPHU BBIIIOJITHCHHU
XUMHUYECKOTO HJKCIEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIECIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, pean3alMy y4eOHOro MpoekTa U (OPMYIUPOBATH BHIBOJbI
o pe3yjibTaramM HpOBeI[éHHBIX I/ICCJ'IGI[OBaHI/Iﬁ HYTéM corjiaCoBaHuA HOSI/ILII/Iﬁ B XOJ€
o0cy»xeHust 1 0OMeHa MHEHUSIMU.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBISITh CBOIO  TO3HABATEIIbHYIO
NEeSATEIbHOCTh, ompenensss e€ uear W 3aJauyd, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aj1a4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOC00 MX
pelieHus ¢ y4ETOM MOJyUeHUsI HOBBIX 3HAHUN O BEUIECTBAX M XUMUUECKUX PEaAKIIHIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTAaThl OCBOEHUSA Kypca «OpraHudeckass XUMHsD) OTPaXkKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA, POJIM XMMHUHU B TO3HAHUU SIBJICHUW TPUPOBL, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPbl JUYHOCTH, €€ (PyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOI
JUISL PEIICHUs] TPaKTUYECKUX 3a/ad M HKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHHUS
K CBOEMY 3J0POBBIO U IIPUPOTHOU CPELIE;

BJIAJICHE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsl BKIIFOUYAET: OCHOBOIIOJIATaOIINE
NOHATUS (XUMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHas O00O0JOYKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUECKasl CBSA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpali€HHasi), MOJb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEPOIHBIN
CKeJeT, (yHKIMOHAIbHAs FpyIa, pajguKall, U30Mepusl, U30Mepbl, TOMOJIOTUYECKUH psi,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOJA U a30TCOJAEpIKALIUME COCAUHEHMs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHus oprannueckux BemectBs A.M. ByTiepoBa, 3ak0OH coXpaHEHHUs] MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHM A3bIK XUMUW; MUPOBO33PEHUYECKHE 3HAHNUS,
JeXalye B OCHOBE IIOHMMaHUs NPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM,
(dakTosOTUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYEeHHMH M O€30MacHOM
UCIIOJIb30BAaHUM BAXXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEpHbIE MPU3HAKU TOHATHH,
YCTaHABJIMBAaTh HX  B3aUMOCBS3b, HCIOJIB30BATh  COOTBETCTBYIOIIME  TOHATHUSA
IIPU OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALLICHUN OPTaHUYECKUX COCIMHEHUN;

cOPMUPOBAHHOCTh ~ YMEHHMH  HMCHOJB30BaTh  XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAILIEHHOW) (hopMyT
OPraHWYECKUX BEIECTB U YPABHEHMM XMMHUYECKUX PEAKLHN, U3rOTABIMBATH MOJCIIH
MOJIEKYJl OpPraHMYECKMX BEMIECTB JUISl WLIIOCTPAMM HMX XHMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHHUW yCTaHABIMBATH MPUHAAJICKHOCTh HU3YUYEHHBIX
OpraHMYECKUX BEIIECTB M0 MX COCTaBY U CTPOCHUIO K OMNPENeIEHHOMY KJlacCy/rpymnme
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COeIMHEHUN  (YIJIEBOJOPOJABI,  KHUCIOPOJ W  a30TCOJAEpXkAallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 110 CHCTEMaTHYECKOU
nomenkinarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHUS OTACIbHBIX
OpPraHUYECKUX BEUIECTB (ITHIICH, TPOIUIIEH, alleTHIICH, STHUJICHTJIMKOIIb, TIIULEPUH, (PeHOM,
dbopManbaerua, anetaibAeru, MypaBbUHas KHCIOTa, YKCyCHas KHCIOTa, OJCUHOBAs
KHCJIO0Ta, CTEAPUHOBAs KUCII0Ta, TII0K03a, (PPYKTO3a, Kpaxmall, lIeJUII0I03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUS ONIPENEISATh BUbI XUMUYECKOM CBSI3U B OPraHMYECKHUX
COEIMHEHHUAX (OJJMHAPHBIEC U KPATHBIE);

cOPMHUPOBAHHOCTL yMEHUSI TMPUMEHATH T[OJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa mjisi 0OBsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3UUECKHE U
XUMHYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, TJIIOKO3a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHAas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKT€pU30BaThb HCTOYHHUKHU YIJIEBOJIOPOJHOIO
ChIpbsl (HETh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKU U MPAKTHUECKOE
IPUMEHEHUE POIYKTOB MEPEepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHU M MPOBOIUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOIO BEUIECTBA WM MPOJAYKTa PEAKIHH IO
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX  BEIIECTB
WJIU TIPOJTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOW 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MMO3HAHUS, HUCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUM BEIIECTB U XUMHUYECKHUX
ABJICHUA (HAOMIOACHUE, WU3MEPEHHE, SKCIEPUMEHT, MOJEIHUPOBAHUE), HCIOIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl MIPUHSATHSA PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalusX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMU COOJIOJATh MpaBujia IMOJb30BAHUS XHUMHUUYECKOM
MOCYJI0M 1 1a00paTOpHBIM 000PYAOBaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OMBITOB,;

chOPMHUPOBAHHOCTh yMEHUW  IUIAHUPOBATh W  BBIMIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU, IOIYUYCHHE
ATUJIEHA W HM3yYEHHUE €r0 CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB,
JeHaTypanus OCJIKOB TPH HArpeBaHWM, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU 0€30MacCHOCTU MPHU OOpAILEHUH C BELIECTBAMU U Ja00paTOpHBIM
000pyZIOBaHUEM, NPEJCTABIATH PE3yJIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHUYECKHM  aAHAJIU3UPOBATh  XUMHUYECKYIO
UH(pOpPMaIMIO, OJYyYaeMY0 U3 Pa3HbIX UCTOYHHUKOB (CpPEICTBa MAaCCOBOM MH(pOpMAIHH,
WHTepHeT U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUI CO0JII0/1aTh IPaBUiIa 3KOJIOTHUECKH 1IEIeCO00pa3HOrO
NIOBE/ICHUS B OBITY U TPYJOBOM JI€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpYy’Kalolllel MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha JKUBBIC
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, HOHUMas cMblcit okaszareins [1/K,
NOSICHATh HAa MpPHUMEpPax CHocoObl YMEHBIICHUS W MPEJOTBPAILEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0y4arolmMXCcsi C OrpaHUYEHHBIMH BO3MOJKHOCTSMH 3/10pPOBbS: YMEHHUE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/JAaX II0O3HAHUS BEIIECTB H
XUMUYECKHUX SIBJICHUM;

U CIENbIX M CIA0OBUIANIMX OOYYarOIIMXCS: YMEHHE HCIOJIB30BaTh PebedHO
TOYEUYHYI0 cucTeMy oO0o3HaueHuil JI. bpaiins pis 3anucu XumMudeckux (Gpopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas pabouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIl ypOBEHB)

10 KJIACC
Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkanue
/T 4acoB 00yYaromMXcst

y4eOHOTro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBBI OpFaHI/IquKOﬁ XUMHUHN

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OPraHuYeCKuX
COeIMHEHNH

A.M. bytneposa

3

[IpenmeT opraHMYeCKON XUMHUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUU HOBBIX BEIIECTB
1 MaTepuaioB. Teopus CTpOEHUS
OPTraHUYECKUX COCTUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIC
nosoxkenusi. CTpyKTypHbI€ (POPMYIIBI
OpPraHUYECKUX BEIIECTB. [ oMoorus,
n3oMepusa. XMMUYECKas CBS3b

B OPraHUYECKUX COCAUHECHUSIX: KPATHBIC
CBSI3H, G- U TT-CBS3U.

[IpeacraBnenue o KiIaccUPpUKALUU
OpraHn4eckux Beuiects. Homenkiarypa
OpPraHUYECKUX COCTMHECHUHN
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXHEUIINX MIPEICTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNepUMEHTAIbHbIE METO/bI
U3y4YeHHS BeleCTB U UX MpeBpPaLlleHH:

PackpbIBaTh CMBICH N3y4YaeMBbIX
MOHATUH (BBISIBIISITh NX XapaKTEPHBIE
MIPU3HAKH ), yCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMeHSATh MOJIOKEHUSI TEOPUU
CTPOEHUS OPTaHUYECKHUX BELIECTB

A. M. bytnepoBa ajist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIMKY
JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpAIEHHOMN ) POPMYJT OpraHUIECKUX
BEILECTB.

Onpenensatb BUJIbI XUMUYECKON CBA3U
(omuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpbIBaTh posib OpPraHM4ECKON XUMUH
B IPUPOJE, XapaKTEPU30BATh €€
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e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpPraHUYECKUX BEUIECTB U MaTepraIaMu
Ha UX OCHOBE;

— OTBITHI MO MTPEBPALLEHUIO
OpPraHUYECKUX BEIIECTB IIPH HarPEBAHUU
(ntaBnieHue, oOyTJIMBaHKUE U TOPEHUE).

e JIabopaTopHBIE OMBITHI:

— MOJETMPOBAHNE MOJIEKYJT
OpPraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabiroaTe 1 onuceIBaTh
JIEMOHCTPALIMOHHBIE OMBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazneny

Pa3neun 2. YriieBoaopoasbl

2.1 | IlpenenvHbIe
YTIEBOIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUILINE TPEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHU4YEeCKIe CBOMCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUs),
HaXOXKJEHUE B IPUPOJIE, IOJYUECHHE U
MIPUMEHECHUE

2.2 | HenpenenbHbIe
YTJIEBOIOPO/IBI:
AJIKEHBI, aJIKQAUEHBI,
AJIKUHBI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckrue 1 XuMUYECKUE CBONWCTBA
(peakuuu ruIpupOBaHHUS,
rajoreHUpOBaHus, TUAPaTaLIAH,

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY OMMMCAHWU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COEIMHEHUMH.

Hcnonp30BaTh XMMUYECKYH0 CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POPMYIJT OpraHUIECKUX
BEILIECTB.

YcraHaBiIuBaTh NPUHALIECKHOCTD
BEILIECTB K ONPEAEIICHHOMY KJIacCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
HaxO0XJICHUE B IPUPOJIE, TOITYyUEHUE U
MIPUMEHECHHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIIUS MOJIUMEPHU3AIINH,
pUMEHEHUE (1151 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJIKHHBI: COCTaB M OCOOCHHOCTH
CTPOCHHUS, TOMOJIOTUUECKUI DS/,
ANeTUJIeH — NpOCTEHIITNIA
MPEJICTABUTENb AJTKMHOB: COCTAaB,
XUMHUUYECKOE CTpOeHUE, PU3nuecKue u
XUMHYECKUE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HaAXOXKICHUE

B IIPUPO/IC, TIOTYYECHHUE U IPUMEHEHHUE

2.3

ApomMaTuyeckue
YTJIEBOJOPOIbI

ApeHbI: O€H30JI U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYJI,
(bHU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYUYEHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4YesioBeka. ['eHeTnyeckas
CBSI3b YTJIEBOJOPOIOB

YIJIEBOJIOPOJIOB MO COCTAaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUUYECKOM HOMEHKIIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPO/IOB.

Onpenensite BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaxX yTJIEBOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI TTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, dTaHa,
ATUIJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH301a, TOJIyoIa).

BbISIBISITh TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYJI.
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2.4

[Ipuponnsie
UCTOYHUKH
yTJIEBOAOPOAOB U UX
nepepaboTka

[Ipupoanslii ra3. [lomyTHbie HEDTIAHBIC
ra3el. HedTp 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTKu HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM,
KatanmuTuyeckuid). [TpoayKTel
nepepadoTKu He(TU, UX IPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B OBITY.
KameHHBII yTOJIb M IPOYKTHI €70
nepepadoTKu.

JKCIePUMEHTAIbHbIE METObI
N3y4eHHs BelleCTB

U MX NIpeBpallleHui:

e JleMOHCTpanuu:

— xomutekiuu «HedpTe» u «Yromby;

— BuaeodparmenT «Bynkanuzarms
PE3UHBD.

e JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesIeHHe yriepoaa
Y BOJOPOJa B OPraHUYECKUX BEILIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJIaCTMAcC, KayuyyKOB M PE3UHBI;

— MOJICJMPOBAHUE MOJIEKYJI
YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

No 1. Ilony4deHnue sTujIeHa U U3yUYECHUE
€ro CBOMCTB.

XapakTepu3oBaTh UCTOYHUKHU
YIJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI UX
nepepaboTKU U MPaKTUYECKOEe
MIPUMEHEHHUE TI0JTy4aeMbIX IPOYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — POBE/ICHNUE,
HAOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (J1TA0OPATOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B J1abOpaTopHuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
NoCybl ¥ 000PYyIOBaHUS, a TAKXKE
npaBuiiaM 0OpaIleHUs C BEeIeCTBaMHU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI TaOOPATOPHBIX OTBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHUIO U
W3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOIIMNX PEAKLIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHEIYUCIICHHS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJbl OPraHUYECKOro BEIleCTBa,
M0 YPaBHEHUIO XMMHUECKON PEaKIINU.
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e PacuérHbie 3anaun:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(opMyJIbl OpraHMYECKOI O BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JJIEMEHTOB;

— Ppacy€Thl IO YPABHEHUIO XMMUYECKOM
peakuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOIO IT03HABATEIBHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBOM y4eOHOMN
JEATEIbHOCTH

Hroro no pazuneny

13

Pa3nen 3. Kucaopoacoaep:kamniue opraHndecKue coeTnHeHUsI

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PUNIECKHUE U XUMUYECKUE
CBOMCTBA (peaKyu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIAMH,
ropeHue), npuMeHeHue. Bomopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbBIE CITIUPTHI: STHUJICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOIeMCTBHE CO ICTOYHBIMU
MeTaJlIaMH1, KaYeCTBEHHAs PEaKIus
Ha MHOT'OATOMHBIE CITUPTHI).
duznonornueckoe AeHCTBUE

Ha OpraHu3M 4esoBeka. [Ipumenenne
[JIMLEPUHA U STUIICHTIIUKOJIS.

PackppIBaTh CMBICIT NU3Y4aeMbIX
MOHATUM (BBISIBJISTH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) PopMyI1 OpraHM4YeCcKuX
BEILECTB.

VYcTanaBnuBaTh NPUHAICKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCy
10 COCTaBY U CTPOCHUIO, HA3bIBAThH UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHre MOJEKYJIbL,
buznyecKre U XUMHYECKHUE CBOWCTBA
dbenona. TokcuuHocTh (heHOIIa, ero
($hU3M0I0TNYECKOe ICUCTBUE

Ha OpraHu3M 4esoBeka. [[pumenenue
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHL.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
alneTanbAeru]], XAMUYECKOE CTPOEHHUE,
¢uznyeckrue 1 XuMUYECKUE CBOWCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKILIMH), IOJyUYECHHUE U
IIPUMEHEHUE.

OJIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHast
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTYUEHUE U
npumeHeHue. CTeapruHOBasi U OJIEMHOBAs
KHCJIOTBI KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KUCJIOT. Mblia Kak coJii
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnosxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIHOT. [ uaponu3
CIOXHBIX 3PupoB. Kupsl kak

OTAEJIBHBIX MPEACTABUTEIICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHUIM.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMUYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COETUHEHUIN
(MeTaHoIa, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
[EJUTIOJIO3bI ); BBISIBIISITH T€HETUYECKYIO
CBSI3b MEXKJly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuceIBaTh COCTaB, XMMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHUE

JUTSL AKUBHEIESI TEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JICUCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha TIPUMEPax CIocOObl YMEHBIICHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ ' MaApOIN3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
yIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
IIPOCTENIIIMN MOHOCAXapuA;
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BocctaHoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXK/ICHUE B IIPUPO/IE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B KU3HEIESITEIILHOCTH OpraHU3Ma
yenoBeka. dorocuntes. pykro3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOJIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
IEJUTIOJIO3bI, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAs PEAKIIHS C UOJ0M).
DKCNepuMeHTATbHbIE METObI
M3Yy4YeHMs BellleCTB M X NpeBpallleHuii:

Y IIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0/ICHUE U OITMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (JJa00PATOPHBIE OIBITHI U
MpPaKTUYECKHUE padOThI).

CrnenoBathb npaBuiiaMm O€30MacHOM
paboThI B J1abOpaTopHuu

IIPU UCHOJIb30BAHUHN XUMHUYECKOU
HoCyZbl U 000pYyIOBaHUS, a TAK¥KE
npaBuiiaM oOpalleHus ¢ BelllecTBaMu

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHUSI JTaOOPATOPHBIX OMBITOB

U IIPAKTUYECKUX PadOT MO MOTYUYEHUIO
Y U3YYEHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOIINX PEAKLIAN
U JIeJ1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHHUS

JUTSL ONIPEICIICHUSI MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOTo BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOW PEaKlUu.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYLIECTBJISITH CBOKO ITO3HABATENBHY IO
JESTEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBbIE OMBITHI:

— TOpPEHHE CIIUPTOB,;

— B3aUMOJCHCTBUE IIUIEPUHA
¢ ruapokcuaom meau(1l);

— KaUCCTBCHHBIC pCaKIINH aJIbACTUI0B

(oKHCTIeHNEe aMMHAaYHBIM PAacTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

- B3aI/IMOI[eI‘/IICTBI/IC Kpaxmalia ¢ HOOAOM.

e [IpakTuueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOU
KHUCIIOTHI.

e PacuérHble 3a1a4u:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(bopMyITbI OPraHUYECKOTO BEIIECTBA
110 MAacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB U TI0 Macce
(0OBeMy) IPOTYKTOB CTOpPaHUS,

— Pacy€Thl 10 YPABHEHUIO XUMUYECKON

peaKIuu

y4acTue B IpynInoBoi yueOHOU
JIESITETbHOCTH

Hroro o pasgeny

13

Pa3znen 4. A3oTconepaxaiiue OpraHudeckue coeIuHeHust

4.1

AMUHBL.
AMUHOKHUCJIIOTHI.
benku

3

AMUHBI: METUJIAMUH — MPOCTEUIITUI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUM (BBISIBJISTh UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJINBATh UX
B3aHMOCBSI3b, HCIIOJIb30BATh
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C KUCJIOTaMHU U TOPEHHUS), HAXOXK/ICHUE

B IIpUPOJie. AMUHOKHCIIOTHI KaK
aM(poTepHbIC OPraHUYECKUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha MpUMepe TIIUIIUHA).
buonornyeckoe 3HaueHHE aMUHOKHUCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THJIPOJIU3,
JIeHaTypalys, KayeCTBEHHbBIC PEAKIIUU
Ha OEJKH.

IKCIEPUMEHTAIbHbIE METOAbI
U3y4YeHUsl BellleCTB U UX MpeBPAIleHM A
e JleMOHCTpanuu:

— JIeHaTypaivsi OeJIKOB IIPU HarpeBaHUU;
— IIBETHBIC PEaKIMU OEIIKOB

COOTBETCTBYIOIIHE MTOHATHUS
IIPU OIMCAHNUU COCTAaBa, CTPOEHUS U
MpeBpalleHU OPraHuYeCKuX
COECIMHEHU.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSl COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaI€HHON) POopMyIT OpraHUIECKUX
BEILECTB.

Onpenensats NPUHAAJIEKHOCTh BEIIECTB
K OIPEACIICHHOMY KJIacCy 110 COCTaBy U
CTPOEHUIO, Ha3bIBaTh X

10 CUCTEMAaTUYECKOM HOMEHKJIATypE;
MPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX NIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COE€IUHEHHUM (METHUIIaMUHA, TIUINHA,
OCIIKOB).

OnuckIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATD
Ha IpUMepax 3HayeHue OEJIKOB

JUIsl OpraHr3Ma 4esioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO I03HABATEIIbHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBON y4eOHOM
JeATETbHOCTH

Hroro no pazuneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

[limactmaccsl.
Kayuyku. BosokHa

2

OCHOBHBIE ITOHATHSI XUMUAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJispHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTmacchl (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbsHelil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Brnaaers n3y4yaeMbIMU XUMHUUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TOHSATUM U IPUMEHSITh 3TH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOEHHUS BEICOKOMOJIEKYJIIPHBIX
OpTraHUYECKHUX BEIIECTB,

JUIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JIJISl COCTaBJICHUSI CTPYKTYPHBIX (hOpMyJT
BEIIECTB U YPAaBHEHUN PEAKLINI
MOJMMEPU3AIUN U TIOJIUKOHICHCALIUH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHECHUE
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BHCKO03a), CHHTETHYECKHE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
H3y4eHUsl BellleCTB U UX NMpeBpalleHHii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TI0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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