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®enepanpHasg paboyas mporpamma o y4yeOHOMYy npeamery «Xumus» (0a30BbId
ypoBeHb) (mpeaMeTHass o005acTh «ECTECTBEHHO-HAy4yHbIE TMpPEAMEThI»)  (nmalee
COOTBETCTBEHHO — IIpOrpamMmMa 1Mo XUMHH, XHMHUS) BKITIOYAET MOSCHUTEIBHYIO 3aIHCKY,
collepkaHre OO0ydYeHUs, TUTAHUPYEMbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI IO XUMUH,
MJIAaHUPYEMBbIE Pe3yJIbTaThl, TEMATHYECKOE IIJIAHUPOBAHHUE.

[TosicHuTenpHass 3amucka OTpa)kaeT OOIIMe MEeNM U 3aJayd U3Y4YeHUsS XUMUH,
XapaKTePUCTUKY TCUXOJOTHUECKUX MPEANOChUIOK K €€ HM3YyYeHHIO OOyYarolluMUCH,
MECTO B CTPYKType Yy4eOHOro IjlaHa, a TakXkKe MOAXOAbl K OTOOpYy COAep:KaHUSs,K
OTPENICNICHUIO  IJIAHUPYEMBIX  PE3yJbTaTOB U K CTPYKType TEMAaTHYECKOIO
TJTAHUPOBAHMS.

Conepxanue oOydeHUsS pacKpbIBaeT COJCpPKATENIbHBIC JIMHUU, KOTOpHIE
npeiararoTes s 0053aTeIbHOTO M3YYEHHUsI B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETO
oO11iero oOpazoBaHuUsl.

[TnanupyeMble pe3ynbTaThl OCBOCHHUS IPOTpaMMbl TI0 XHWMHH BKITIOUYAIOT
JUYHOCTHBIE, METalpeJAMETHbIE pe3yJbTaThl 3a BECh NEPHOJ OOYUYEHHsS Ha YPOBHE
cpeaHero o01ero o0pa3oBaHus, a TakKe MPEIMETHBIC JOCTHKEHUS O0yYaromerocs 3a
Kbl 101 O0y4YeHUS.

MNOACHUTEJIBHAA 3AIITMCKA

[IporpamMMa Mo XMMUU Ha YPOBHE CpeaHEero oOiiero obpazoBaHusi pazpaboTaHa
3



Ha ocHOBe denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 00pa3zoBaHUKB
Poccuiickoit ®Deneparun», TpeOOBaHMM K pe3yJbTaTaM OCBOCHUS (denepaibHON
oOpa3oBaTenbHON mporpammbl  cpenHero obOmero obpazoBanus (POII COO),
npeacTaBiieHHbIX B DefiepaibHOM rocy1IapcTBEHHOM 0Opa3zoBatenibHoM ctanapte COO,
c yuérom Kouuenuumu  mpenojgaBaHusi — yuyeOHOro  mpeamera  «XUMHUS»B
oOpa3oBaTenbHBIX opranusanusx Poccuiickoit denepaiuu, pean3yroOMX OCHOBHBIE
oOpa3oBaTeibHbIE MPOTrPaMMbl, M OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit denepanun Ha nepuon g0 2025 roma» (Pacmopspkenue
[IpaBurtenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOrpaMMBbl MO XUMHH, K ONpPEIeICHUI0 00IIei
CTpateruu OOy4YeHUs, BOCIIUTAHUS U Pa3BUTH OOY4YaIOMIMXCA CPEICTBaMU Y4EOHOIO
npeamera «Xumus» ana 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHele moyiokeHus PDPIOC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
CoJlepKaHMs, PE3yJbTaTOB OOyYEeHHS W TpeOOBaHMN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUM C JaHHBIMHU MOJOKEHUSAMH MporpaMMa Mo Xumuu (0a30BbIN
YPOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHABJIMBAET o00s3aTeibHOE (MHBApUAHTHOE) TMIPEIMETHOE  COJIepKaHUeE,
ONpEIENAET KOJIMUYECTBEHHBIE U KQUECTBEHHBIE €0 XapaKTEPUCTUKH Ha KaxKJIOM STarle
U3Y4YECHUS MpeaMeTa, MpeayCMaTpUBaeT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKaHUS U
pacrpeieNieHus ero 1o KjiaccaM, OCHOBHBIM pa3/ieliaM U TEMaM Kypca;



na€T MpUMEpPHOE paclpeaeseHre y4eOHBIX YacoB MO TEMAaTHYECKUM pasJieiam,
PEKOMEHIYET MPUMEPHYIO IOCIEN0BATEILHOCTh HM3YyYEHHs OTAEIBHBIX TEM Kypcac
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOIO Ipoliecca,
BO3pacTHBIX ocoOeHHocTel oOydaroruxcst 10—11 kmaccos;

TaET METOAMYECKYI0 HHTEpPIpPETALMIO LeJIed HM3y4YeHHs] IpeIMeTa Ha YpOBHE
COBPEMCHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOliiero  00pa3oBaHus,
COJIEPKATEIIbHOM XApAaKTEPUCTUKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS OCHOBHOM
oOpa3oBaTenbHON MpOTpaMMBI  CpeAHETO 00mero oOpa3oBaHUs  (JTUYHOCTHBIX,
METaNpEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4€OHO-MO3HABATEIHHOU
JESTEIbHOCTH OOYy4alollerocsi MO0 OCBOCHHUIO cojepkaHusi mnpeamera. [lo Bcem
Ha3BaHHBIM IMO3ULHSAM B INPOrpaMMe IO XUMHUU COOIIOZEHA MPEEMCTBEHHOCTHC
benepanpHOl paboyeil MporpaMmMoil OCHOBHOTO 00IIeT0 00pa3oBaHus MO XUMUHU (i
8-9 xaccoB 00pa3oBaTENBHBIX OpraHU3AINNA, 0a30BBIN YPOBCHB).

XuMHuueckoe o0pa3oBaHME, MOJYy4aeMOE BBITYCKHUKAMH 00I€00pa3oBaTENbHON
OpraHu3alliy, SIBISETCS HEOTHhEMIIEMOM YacThio MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBepUIAIONIMM JTalloOM peaju3alud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX LIEHHOCTEHN, MPUCYLIUX LETOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. ITU
[IEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB NPHUPOABI, (HOPMUPOBAHMS MUPOBO33PEHUS U
oOIIEN KyJIbTypbl YEJIOBEKA, a TaKK€ SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHHUSK
CBOEMY 3JIOpPOBbIO M NpUPOJHON cpene. Peannsyercs xumuueckoe o00pa3oBaHUE
oOyyaroluxcs Ha YypOBHE CpelHero oOmero oOpa3oBaHMs CpPEICTBaMU Y4eOHOTro
npeaMeTa « XUMUs», CoIepKaHUue U IOCTPOEHUE KOTOPOTO OMPEEIIEHBI B IpOrpaMMe 1o
XUMHUHU € YYETOM crenudUuKyd HayKu XWUMHH, €€ 3HaueHWs B MO3HAHUU TMPHUPOJIbI UB
MaTepUalbHOW >KM3HU OOIIECTBA, a TaKXKe € YYETOM OOIIMX LeJedl W MPUHLHUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO 0011Ier0 00pa30BaHus B
Poccuiickoit @enepanuu. Tak, Hanpumep, npu GOPMUPOBAHUU COJIEPKAHUS TIPEeIMETa
«XHUMUS» YUTEHBI CIEAYIOIINE MOJO0KEHUS O crieur(UKe U3HAYEHUH HAYKH XUMUHU.

XuUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIrpaeT oOco0yl0 poJib
B COBPEMEHHOM ITUBUJIN3AIINU, B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILUIEHHS, B CO3/JTaHUE
LEJIOCTHOIO MpPEICTaBICHUs] 00 OKpY)KalolleM MHpe KaK O €AMHCTBE MPHUPOABI U
4eJioBeKa, KOTOpoe (OopMUpYETCs] B XMMHUU HAa OCHOBE MOHHWMAHMS BEUIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUSI B3AMMOCBSI3H MEXYy CTPOCHHEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUSI.

TecHo B3auMOAEHCTBYS € JPYTMMH €CTECTBEHHBIMU HayKaMHu, XHMHs cCTaja
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYyJIbTYPbl, HEOOXOAMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa M SKM3HU Kaxjoro uwieHa oOumectBa. CoBpeMeHHass XMMHS KaK Hayka
co3ujaTesbHasl, KaK HayKa BBICOKMX TEXHOJOTHUI HANpaBlieHA Ha pelIeHUe TJI00aIbHbBIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MMUIIECBOM,
HKOJIOTUYECKOI 0€30MACHOCTH U OXPaHbI 3J0POBBSI.



B cooTBeTcTBUM ¢ 00IIMMHU LENSIMH U IPUHLIUIIAMU CPETHETO 00111ero 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii ypOBEHb H3YUCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyUYaOIIUXCS,
HEOOXOJUMYI0O UM JJii BBIPaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEUIHOTO
BKJIFOUEHUS B )KU3Hb COLMYMA, IPOJOJDKEHMsI 00pa30BaHUs B Pa3IMYHBIX 00JIACTSX, HE
CBSA3aHHBIX HEMTOCPEJICTBEHHO C XUMHEM.

CocTaBISIOIKUMHY ITpeAMETa « XUMUS» ABISIIOTCSA 0a30BbIe Kypchl — «Oprannyeckast
XUMHsD» M «O0111as 1 HeOpraHu4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM IO HEOPraHU4eCKOM
XUMUM (C BKIIOYEHHEM 3HaHUM M3 O0O0IIed XUMHUM) W OpPraHUYECKOM XUMUMU.
®opMHpOBaHUE [TAHHOM CHUCTEMBl 3HAHUUA NpPHU H3YYEHHM IpeiMeTa O0ecreuuBaET
BO3MOYKHOCTh PACCMOTPEHHMS BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIINX MOHSTHIH,
3aKOHOB U TEOPHUIA XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOopraHu4deckas XuMus» c(popMupoBaHa B IpOrpaMMe [0 XMMUU Ha OCHOBE CUCTEMHOTO
HoJX0Ja K M3yYyeHUI0 Y4YeOHOro Marepuaja u  OO0YCJIOBJI€HAa HCTOPUYECKH
00OCHOBaHHBIM Pa3BUTUEM 3HAHUN Ha ONPEAEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,B
KypCce€ OpPraHMYeCKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPHUH CTPOCHUSI OPraHUYECKUX COCIUHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEACTABICHUI O CTPOCHHUH BellecTB. CBeieHHs] 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCAd B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXHBIX OMOJOTHYECKH
aKTHBHBIX COCIMHEHMM. B Kypce OpraHn4eckol XHMHHU TOJy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOINEr0o 0OOpa30BaHUsS IEPBOHAYAIIbHbBIC
IPEJICTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCH(PHUKAMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

Ilon HOBBIM yrjaoM 3peHuss B HOpeameTe «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3yYEHHBII Ha ypOBHE OCHOBHOrO 00Imiero o0pa3oBaHUs
TEOPETUUYECKUI MaTepuasl U (PAaKTOJIOTUYECKHUE CBEACHUS O BELIECTBAX U XMMUYECKON
peaxuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus» o0ydaromnmmcst
NPENOCTABISAECTCA  BO3MOXXHOCTh OCO3HAaTh 3HAUYEHHE MEPHOJUYECKOTO 3aKOHa
C OOIIETEOPETUYECKUX U METOAOJIOTHUECKUX MO3UIUM, TTy0)Ke MOHSATh UCTOPHUUECKOE
u3MeHeHne (QYHKIHMA HTOro 3akoHa — OT 0000marmel 10 OOBICHAIONICH U
MIPOTHO3UPYIOLIEH.

Ennnas cucrtemMa 3HaHWM O BaXHEMIIUX BENIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PpEaAKIUSAX, UX CYHIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamu
CoJIep KaHMsl, MMEIOUIMMHU KYJIbTYPOJIOTMYECKUI U NMPUKIIAJHON XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUH C APYTUMH HayKaMH, PAaCKpBIBAIOT €€
pOJb B IO3HABATEIbHOM M MPAKTUUYECKOW JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
IPUJIO)KEHUH XUMHUH, MOMOTalOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO



U JIMTYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICITHBATh
uH(OPMAIUIO U PUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HAHUM, pEelIeHUs] UHTEIJIEKTYalbHBIX
U SKCIIEPUMEHTANbHBIX HMCCIIEIOBAaTENbCKUX 337ad. B memom copepkanue ydeOHOTO
npeaMeTa « XuMus» JaHHOTO YPOBHS H3YyU€HHUS OPHEHTHPOBAHO HAa (OPMHUPOBAHUECY
00y4YaroIINXCst MUPOBO33PEHYECKON OCHOBBI JJ11 TOHUMaHUS PUIIOCOPCKUX UIeH, TAKUX
KAaK: MaTepUAIbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OpPraHMYeCcKOro  MHpa,
OOYCJIOBJIGHHOCTh CBOMCTB BEIIIECTB HMX COCTaBOM U CTPOCHHMEM, [O3HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKAY HOBBIMU
dakTaMu M TEOPETUUYECKHUMH TMPEANOChUTIKAMU, OCO3HAHUE POJIM XUMUU B PEUICHUH
HKOJIOTHYECKUX MpoOJieM, a Takke MpoOiieM COEpPeKeHHs] YPHEPreTHUYECKUX PECypCOB,
CBIPbS, CO3JJaHUSI HOBBIX TEXHOJOTUNA U MaT€pPUaIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
IPUHSATHIE MIPOrPaMMOM IO XMMHUH MTOAXO0/bI K ONPEAECICHUIO COAEPKaHUS U TOCTPOECHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JCHCTBUH,
UMEIOLINX 0a30BO€ 3HAUEHUE JJISl PA3IUYHBIX BUAOB JESATEIBHOCTH: PEIICHUS TPOOIIEM,
MOKMCKa, aHalin3a U 00paboTku uHGOpPMAIIU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPaKTUYECKOM U HCCIENOBATENBCKOM AESITEIIBHOCTH, 3aHUMAOUIEH BaXKHOE MECTOB
MO3HAHUU XUMHUHU.

B nmpakTtuke npenoaaBaHusl XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
TaKk U Ha YPOBHE CpPEAHEro od1iero oOpa3zoBaHus, PU ONpPENEICHUH COAEPKATEIbHON
XapaKTEPUCTHKU IeJIed M3y4eHHs TMpeAMEeTa HalpaBJI€HUEM MEPBOCTEIIEHHOU
3HAYMMOCTHU TPAJUIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB XMMHYECKON HAYKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIbHOCTH YEJI0BEKa M KaK
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOW TOYKH 3PEHHS TAKOM
MOJIXOJI K OIIPEAEIICHUIO LIeJIel N3YUYEHUS IPEIMETA SBIJIAETCS BIIOJHE ONPABIaHHBIM.

CornacHo I1aHHOU TOYKE 3pEHHUS ITIaBHBIMU LEISIMU U3YUYCHUS TTPEAMETa « XUMHUS)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMupoOBaHHE CHCTEMbl XMMHUYECKHUX 3HAHUM KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUPA, B OCHOBE KOTOPOM JIEkKAT KIIOYEBBIE MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUM XUMHUU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS,

dbopMupoBaHMEe W pPa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB W XUMHUYECKUX pEaKIui, HEOOXOIUMBIX JUIsi TPUOOPETCHUS YMEHUM
OPUEHTHPOBATHCS] B MUPE BELIECTB U XUMHUUECKUX SIBJICHHUM, UIMEIOIIUX MECTO B PUPOJIE,
B IIPAKTUYECKOU U ITIOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUM MU CIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOMIOJAECHUEM U
OOBSCHEHUEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIO/ICHNEeM TpaBui 0€30MacHOro
oOpallieHusl ¢ BEIIEeCTBAMHU.

Hapsany ¢ »TuM conepxarenbHas XapakTepUCTHKA Ieledl U 3ajad H3y4eHUus
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU



C HOBBIMH TPUOPUTETAMH B CHCTEME cpenHero oouiero odpazoBanus. CeronHs
B MPEINOJABAHUN XUMUU B OOJbLIEH CTENEHU OTAAETCA MPEANOUYTECHHE MPaKTUUYECKON
KOMIIOHEHTE COJIep:KaHusl 0Oy4eHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBITYCKHHUKA
OIOIICO0pa30BaTENbHOM  OpraHu3aliy, BIAJCIOIIEr0 HE HAOOpOM 3HAHUM, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHUSMH aKTHBHOI'O
MOJTyYeHUs 3HAHUI U MPUMEHEHUS! UX B PEANbHOM KU3HU ISl PEHICHHS TPAKTHUIECKUX
3ajad.

B 31Ol cBsA3M mpu M3ydeHUM MpenMera «XUMHS» JAOMUHUPYIOLIEE 3HAUEHUE
IPUOOPETAIOT TaKUeE 1eNIN U 3a7a4u, KakK:

ajanrtanus OOYyYarolmMXCS K YCIOBUSM JTUHAMHYHO pPAa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHNE WHTEIIEKTYaTIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbBHOMY NMPUHSATHIO IPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoBaHrE y 00yYaIOIUXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUN),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUYEHUE JJISl Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieM, TMOWCKa, aHaiau3a MW 00pabOoTKM HH(POpMALMH, HEOOXOIUMBIX JJIs
IpUOOpEeTEeHNs] OMbITa AESITEIBHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B MO3HAHUU
XUMHUH, a TaKKe JUIsl OLICHKM C MO3ULHNA 3KOJOTMYECKOW O€30MacHOCTH XapakTepa
BJIUSIHUSA BELIECTB M XMMHUYECKUX IPOLIECCOB HAa OPraHM3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENbHBIX HWHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O0O0YyYaroIUXCs: CIHOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIC
3HaHUS [0 XUMHUU B COOTBETCTBMM C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BAThH
COBpPEMEHHbIE UHPOPMAIIMOHHBIC TEXHOJIOTUHU JIsl IOMCKA U aHAIN3a yueOHOM U Hay4HO-
HOMYJISIPHON MHPOPMAIIK XUMUYECKOTO COJIEPKAHUS;

(GopMHpoBaHME M DPA3BUTHE Yy OOYYAIOMIMXCA ACCOLMATHUBHOIO U JIOTHYECKOTO
MBILUICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHWUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUE Y O0yUarouuxcs yoex1IEHHOCTH B TYMaHUCTUYECKON HAPaBICHHOCTH
XUMUHU, €€ BaXHOM poOJM B pEIICHUH TI00aTbHBIX MPOOJEM pPALMOHATIBLHOTO
NPUPOAOIOIb30BAHUS, TIOMOJHEHHUS] DHEPreTUUYECKUX PECYypCOB M  COXPAHEHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHHUA HEOOXOIUMOCTH OEpEeKHOr0 OTHOILIEHHUSIK
OpUPOAE M CBOEMY 3JIOPOBBIO, a TaKXe NPHOOPETEHHs OIbITa HCHOJb30BaHUS
MOJyYEHHBIX 3HAHUW JUIS TIPUHSATHS TPAMOTHBIX PEIIEHUH B CHUTYyalMsIX, CBS3aHHBIX
C XUMHUYECKHUMH SBJICHUSMU.

Henmu wu 3amayun  wu3ydeHHs] MpeaMeTa «XUMHUS» TOJYYWId MHOJIPOOHYIO
METOJMYECKYI0 HMHTepHpeTanuio B pasnene «[lmanupyemble pe3ynbTaTbl OCBOCHHS
pOrpamMMbl IO XUMHUMW», Ojarojaps yemy o0OecreueHo YETKOE MPEACTaBICHUE O TOM,
KaKHe 3HaHUS U YMEHHS UMEIOT TMPSIMOE OTHOIIEHHE K peaju3aluu KOHKPETHOH LIEJH.



B yuebGHOM mutane cpeaHero o0Oiero o0pa3oBaHus HpeaMeT «XuMmus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MpeIMETHON 00sacTi «EcTeCTBeHHO-HAayYHBIE TIPEAMETBI».

OOmiee yncno 4YacoB, PEKOMEHJOBAaHHBIX A u3ydyeHuss xumuu B 10 kimacce —
34 yaca (1 yac B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[Ipenmer opraHuyeckoil XMMHUH: €€ BO3HMKHOBEHHME, DPAa3BUTHUE M 3HAUYCHHECB
NOJYYeHUH HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOCHUS OPTraHUYECKUX
coequHennit A.M. bytnepoBa, e€ ocHoBHble monoxkeHHs. CTPYKTypHBIE (POPMYIIBI
OpraHMYecKUX BemiecTB. ['omosorus, usomepus. XuMudeckas CBA3b B OPraHUYECKHUX
COCMHEHUSIX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KilaccupUKaM OpraHUMYecKUx BemiecTB. HomeHkmatypa
OpPraHUYECKUX COCIMHEHUN (CHCTeMaTHyecKas) M TPUBHAIbHBIC HA3BAHUS BaKHEHIIINX
IpeICTaBUTENEH KIIACCOB OPTaHUIECKUX BEIIECTB.

JKCIepPUMEHTAIbHbIE METO/IbI H3Yy4YeHHs BelleCTB M X MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3iiaMy OPraHUYEeCKHUX BEIIECTB U MaTepHaIaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEIECTB, HAONMIOJICHHE U OINUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — MPOCTEHIINE
MPEICTAaBUTENN aTKaHOB: (DU3MUECKUE U XUMUIECKHE CBOMCTBA (PEaKIIUU 3aMEIICHHS 1
TOpeHUsl), HaXOXKJACHUE B MPUPOJIC, TTOTYUCHUE U IPUMEHECHHE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTUYECKUM psAl. DTWIEH W TPOMWIECH —
IpOCTEHIMe MPeCTaBUTENN AIKCHOB: (PU3NYECKHe W XUMUYECKHE CBOWMCTBA (peaKiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpATAIlMM, OKHUCJICHHS U MOJUMEPU3AIUN),
MOJTyYeHUE U TIPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTHYECKUM psl. AlETUiIeH —
NPOCTEHINNI MPEeACTaBUTEIh ATKUHOB: COCTaB, CTPOCHUE, (DU3MUECKHE W XUMUYECKUE
CBOMCTBa (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATANHA, TOPEHUS),
MOJTy4YeHUE ¥ IPUMEHEHHE.

Apensl. ben3zon: cocras, ctpoeHue, GU3NYECKUE U XUMHUUECKHUE CBOMCTBA (peaKIiu
rajJlOr€eHUPOBAaHUS M HUTPOBAHUs), MOJy4YeHHE U MpUMEHeHue. Toayon: cocmas,
cmpoeHue, @uaudeckue U Xumuyeckue C80UCMEa (Peakyuu 2ani02eHUpOSanus U
HUMpOoBanus), noaydenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHyeckas CBA3b
MEXTy YTIIEBOJAOPOIaMH, MPUHAMIC)KAIUMH K PA3IMUHBIM KJIacCaM.

! Kypcusom B TekcTe BBIIEIEHBI DIIEMEHTHI COAEPKAHMA Yd4eOHOTO MaTepHana, KOTOphIE M3YydYaroTCs
B 03HAKOMUTEJFHOM IUIAHE U HE BKJIIOYAIOTCA B COCTaB MpeaMETHBIX pe3ynbTratoB ocBoeHusa DOII COO na
0a30BOM ypOBHE.
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[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
rasel. HedTp 1 €€ npoucxoxnenue. CriocoOs! nepepadboTKky HeTU: NEPErOHKA, KPEKUHT
(TepMUYECKHM, KaTalUTHYeCKui), muponu3. IlIpoaykTbl mepepaOoTKu HEPTH, UX
IPUMEHEHUE B MPOMBINIUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTHI €ro
nepepadoTKHU.

JKCIepUMEHTAJIbHbIE MeTOAbI H3YYeHHs BEIeCTB M X NpeBpalleHui

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

PacuérHble 3agaun

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

Kucnopoaconepxaiue opranniyecKue coeJMHEHUs!

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHO U 3TaHOI: CTPOEHHUE, (PU3NYECKUe 1
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METaHOJIA ¥ 3TAHOJIa HA OPraHU3M YEeJIOBEKa.

MHoroaToMHble COUPTHI. DTUJICHIJIMKOJIb U TJIULEPUH: CTpOoeHUe, (GU3NYEeCKue u
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO IIECJIOYHBIMU MeETajulaMHu, KaueCTBEHHAs
peakiusi Ha MHOTOATOMHBIE CUpThl). JleiicTBue Ha opraHu3M yenoBeka. [Ipumenenue
[IIMLEPUHA U STUJICHTIIUKOIIS.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, PU3MUECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerunbl u kemownsi. PopManbIeTu, alleTAIBAETUI: CTPOEHUE, (U3MUECKUE U
XUMHUYECKHE CBOMCTBA (peaklud OKHUCJICHUS U BOCCTAHOBIICHMS, KaueCTBEHHbIC
peakiuu), MoJIy4eHHe ¥ PUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuieckue ceouUcmea (peaxyuu OKUCIeHuUs U
80CCMAHOBIIEHUSL), NOJIYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIC KHUCIOTHL. MypaBbUHAs M YKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYECKHEe U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOLIME IS Kilacca
KHUCIIOT, peakuus »>Tepuukanuu), MoaydyeHne u mnpumeHeHue. CreapuHoBas u
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENIN BBICIIMX KaPOOHOBBIX KUCJIOT. MbLTa Kak coJin
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBHE.

Crnoxxnaple 2(pUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. ['MAPOIN3 CIIOXKHBIX
a¢upos. Kupsl. I'uaponus xupos. [lpumenenue »kupoB. buosorndeckas poJib >KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKALMS YIIIEBOJIOB (MOHO-, AU- W TMOJUCAXapPUIBI).
['mrokx03a — mpocTerii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKue
U XUMHYECKHEe cBoicTBa (B3aumopeictBue ¢ ruapokcuaom wmeau(ll), oxucienwue
aMMHAYHBIM pacTBOpPOM okcuaa cepedpa(l), BoccTaHOBIEHUE, OPOKEHUE TIIFOKO3BI),
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HaXOXKJEHUE B MPUPOJE, IPUMEHEHHE, Onoaorndyeckas poib. @otocunres. Opykrosza
KaK U30Mep TITIOKO3BI.

Caxapoza — npeocmagumenb OUCaxapuoos, 2uOpou3, HaAxXoHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
HEJUTI0N03bl. PU3NYECKUE U XUMUYECKUE CBOMCTBA Kpaxmaia (TUIpOIn3, KaYeCTBEHHAs
peaKIus ¢ UOJIOM).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NMpeBpalleHni

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

PacuéTHble 3aga4un

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

A30Tcoaepikalue oprannyeckne coeInHeHns

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

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMHUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha MTpUMEpE TIuIMHA). bronoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

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

JKCNEePUMEHTATbHbIC METOAbI H3YYCHHS BELeCTB M UX MPeBpPaLlleHUH
HaGntonenue v onrvcanyne AEMOHCTPALIMOHHBIX OIBITOB: J€HATYypalus OEKOB IpH
HarpeBaHuy, [IBETHbIE PEAKIIUU OEJIKOB.

BbicokoMoJieKyJISIpHBbIE COeTMHEHUS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIDHBIX COCIMHEHHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3ALINU, CPEIHSS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — TOJIMMEpHU3aIus u
MTOJIMKOHIEHCAIIHSI.

IInacmmaccol  (noausmuner, NOAUNPONULEH, HOJUBUHUIXTIOPUO, NOIAUCIUPOTL).
Hamypanonoiti u cunmemuueckue kayuyku (6ymaoueHoswlil, XJ10pONPeHosblll U
uzonpenosvulit). Bonokna: namypanvnvle (X10nok, wepcmo, wWéiK), UCKYCCMBEHHbLE
(ayemammuoe 80J10KHO, BUCKO3A), CUHMemu4ecKue (KanpoH u 1aécam).
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JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.

Me:xnpeaMeTHble CBA3H

Peasmszanust MEXOpEeIMETHBIX CBS3€M IPU M3YYEHUH OPTaHUYECKOM XHMHHB
10 kyacce oCylIECTBIISIETCS YEPE3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JI OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIC TIOHATUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TeopHusl, aHalu3, CUHTE3, KJIacCU(PUKALUS, EPUOJIUYHOCTh, HAOIIOJIEHNE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE.

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

buonorust: knerka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboToCcHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE
CPEIICTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE IPENapaThl, MATEPUAIIBI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cooTBercTBUM C CHUCTEMHO-JIEATEIBLHOCTHBIM TOJIXOJOM B CTPYKTYype
JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEHEr0 OOIIEro
00pa30BaHuUs BBIJIECIEHBI CAEAYIOIINE COCTABISIONINE:

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

HaJIMyue MOTUBALIMM K 00yUYEHHUIO;

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

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

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

JIngyHOCTHBIE PEe3yIbTaThl OCBOCHUS NIPEAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCIUTATEIBHOU JEATEIPHOCTH B COOTBETCTBHUHM C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSMHU U UJCATaMH POCCUICKOTO
TPaKIAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIIECTBE HOPMaMHU M TIPABUIIAMH TTOBEIACHUS,
CIIOCOOCTBYIOITUMHU TMPOIECCaM  CaMOIIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO
CTaHOBJICHHSI INYHOCTH O0YyUYarOIINXCS.

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

1) rpasKaaHCKOro BOCIIMTAHUS:

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

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

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH TMPH CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIIEHHH Y4YeOHBIX M IO3HABATEIBHBIX 3a[a4, BBITOJHCHHM XHMHUYECKHX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTH ITOHMMATh U [IPUHUMATb MOTUBbI, HAMCPCHUS, JIOTUKY U apTYMCHTBI
APYIux IIpHu aHAJIU3C PA3JIMYHBIX BUI0B yqe6H0ﬁ JACATCIBHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMA '

LICHHOCTHOTO  OTHOIIEHUS K MCTOPUYECKOMY UM  HAYYHOMY  HACIIEIHIO
OTEYECTBEHHOU XUMMUH;

YBOKEHHUA K TMpoleccy TBOpUYECTBA B OOJacCTH TEOPUM U MPAKTUYECKOTO
IIPUMEHEHUSA XHMMHUH, OCO3HAHUSA TOrO, YTO JOCTMIKEHHsS HAYKH €CThb pe3yJbTar
JUINTEIbHBIX HAOJIOJIEHUH, KPOIIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO
TPyZa YYEHBIX U IPAKTUKOB;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallMM, CBS3aHHbICE C XUMHUUYECKUMHM SIBIICHUSIMU,U
MIPUHUMATh OCO3HAHHBIC PEUIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBIH
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHUIIEH C TO3ULIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEACTBUI 3TUX IMOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPHI 310POBBSI:

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

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

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

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

5) TPy10BOT0O BOCIIUTAHMS :

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

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

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

yYBaOXCHUS K TPYY, JIIOJISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH,

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

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

INOHMMaHUsl TJ00AlbHOIO XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHUS
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLMATILHOM CPELBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIOIB30BAHUS TOCTIKEHUN XUMUU JAJSl PELICHHS
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOIOIIOIb30BaHNS;

AKTUBHOI'O HEINPUATUS ACHUCTBHM, NMPUHOCAIIUX BPEJ OKPYKAIOUIEH IPUPOIHOU
cpene, yMEHHUs IpPOrHO3MpPOBaTh HEOJArONpPUATHBIE HSKOJOTUYECKUE IIOCIEICTBUA
IIPEANPUHAMAEMBIX IEHCTBUM U PEJOTBPAILATD UX;

HaJu4yus Pa3BUTOIO DKOJIOTMYECKOIO0 MBILICHUS, JKOJIOTHYECKON KYJIBTYpHI,
ONBITA JEATEIIBHOCTH HKOJOTMYECKON HAIIPABJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSA
MMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COIIMAJIBHON MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIEOJIOTHU XeMO(oOuu;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS :

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

MOHUMAaHUs CcreU(UKN XUMUU KaK HAyKd, OCO3HAHUS €€ posid B (HOPMUPOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUUA  LEJIOCTHOTO  TMPEJCTABICHUS
00 OKpy’KaroIeM MHpE Kak O €AMHCTBE MPUPOILI M YSIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUuH Mpo0JIeM COXPAHEHHS PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH JJIsI COBPEMEHHOM ITUBUIIU3AINH: B €€
TYMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXXHOM pONMM B CO3/aHUM HOBOWM 0asbl
MaTepHaNbHOW KYJIBTYpHI, PEHICHUU TIOOATBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MTUIIIEBOM U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTHUH MEAUIIMHBI, 00CCIICUCHUM YCJIOBHM YCIEITHOTO TPyJa M JIKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YJIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble
3HAHMS IJI1 aHAJIU3a U OOBSICHEHHS SBICHHUM OKPY’KAOIIETO MUPA U TPOUCXOISATITNXB
HEM HM3MEHEHWW, yMEHHUsS JeJaTh OOOCHOBAaHHBIC 3aKITIOYCHHUS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS JAHHBIX C IEJIBIO TIOTYUYEHUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIHPHO HCIIOIh30BaTh XUMHUUECKHE 3HAHUS JJIS PEUICHHUS
po0JIeM B peasIbHBIX KU3HCHHBIX CUTYaIIHSX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW 1O XUMHUHU B COOTBETCTBHUU C JKMU3HCHHBIMU
MOTPEOHOCTIMU;

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

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIFOYAIOT:

3HAYUMEIE TS dbopMupoBaHUS MHUPOBO33pPEHUS 00yyJaroImuxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIe TIOHSATHUS, OTpaXKarollue
I[EJTOCTHOCTh HAYYHOM KapTHHBI MUpa U CIIeU(PUKY METO0B ITO3HAHMS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, SHEPTUs, SIBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEI0BaHNUE,
HaOJII0/ICHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHE);

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

CIIOCOOHOCTh OOYYarOUIMXCSl HUCIIOIb30BaTh OCBOCHHBIE MEXKIAUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS B TTIO3HABATEILHON 1
COLMAIIBHOM MTPAKTHUKE.

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

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble Jloruyeckue 1eMCTBUSA:

CaMOCTOSTENbHO (OPMYJIUPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

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

VICIIOJIb30BATh [IPY OCBOCHUH 3HAHUM PUEMBI JIOTHUYECKOTO MBILLICHUS — BBIJICIISITh
XapaKkTepHbIC MPU3HAKU TOHSITUNA M YCTAHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHATHUSA sl OOBSICHEHUS OT/ACIIbHBIX (DAKTOB U SIBJICHUM;

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

YCTaHaBJIUBATh IPUUYUHHO-CIEACTBEHHBIEC CBSI3U MEXKAY HU3y4aCMbIMU SIBIICHUSIMU;

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

MPUMEHATh B IIPOLIECCE NO3HAHUS, WCIOJb3YEMbIE B XWUMHUHU CHMBOJIUYECKHUE
(3HAKOBBIE) MOJICNIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK
(cuMBOJI) peMEHTa, XUMH4YecKas Gopmylia, YpaBHEHHE XHMHYECKON peakiuu — Mpu
pelieHnn y4eOHbIX TO3HABATEIBHBIX W MPAKTHUECKHUX 3a7a4, MPUMEHSITh Ha3BaHHBIE
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.
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Ba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(bopMyIHpOBATH 1IEJIM U 33]1a4M UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTaBICHHBIC U
CaMOCTOSITENILHO CPOPMYITHUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMUPOBAHUSI THIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXJECHUM;

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

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

Pabora ¢ unpopmanumeii:

OPUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MHPOpMaLUH (HAYYHO-TIOMYJIpHas
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHHS, KPUTUYECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTH;

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

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

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

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaYECTBE CPEACTBA MPU pabdOTe C XUMHUYECKOU
uH(popMaIue: IPUMEHATh MEXIPEAMETHBIE (PU3NYECKHE U MATEMATUYECKHE) 3HAKU U
CUMBOJIBI, (hOpPMYJIbI, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE JAuajora u/uiu
JAUCKYCCHH, BBICKA3bIBATb HJICH, (bOpMyanOBaTB CBOHU IPCAJTOKCHUSA OTHOCHUTCIBHO
BBITIOJTHEHUS TIPEIIIOKEHHOU 3a/1a4K;

BBICTYIIATH C npe3eHTauHeﬁ PE3YJIbTATOB IM03HaBaTCIbHOM ACATCIIBHOCTU,
MOJYYCHHEIX CaMOCTOSATCIBbHO HWJIM COBMCCTHO CO CBCPCTHHKAMH IIPHW BBIIIOJIHCHHHA
XUMHUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKOW paboThl MO WCCICIOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pean3aly y4eOHOTO MPOeKTa U (POPMYIHPOBATH BBIBOJBI 110
pe3yJibTaTaM MPOBEAEHHBIX MCCICAOBAHUM NYTEM COIIACOBAHUS MO3UIMHA B XOJ€
oOCyXIeHHsI 1 OOMEHa MHEHUSIMH.
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PerynsitTuBHble YHHBepCaJibHbIe Y4eOHbIC HeHCTBHUSA

CaMOCTOSITEJIFHO  IUTAHUPOBAaTh M OCYIIECTBJIATH CBOIO  IO3HABATEIHHYIO
NeSITeIbHOCTh, OmIpeAenss e€ Leld U 3a7ayd, KOHTPOJIMPOBAaTH U IO Mepe
HE00X0IMMOCTH KOPPEKTUPOBATH MpejIaraeMblil aJITOPUTM JCHCTBUM MPH BHITOTHEHUH
y4eOHBIX M HCCIEAOBATEIbCKUX 3a/a4, BEIOMpaTh Hanbosee 3PPEKTUBHBIN c1Ooco0 uX
pelieHus ¢ y4€ToM MOIy4YeHHUsI HOBBIX 3HAHUN O BEIIECTBAX M XUMHUYECKUX PEaAKILIUsX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH [EATENIbHOCTH Ha OCHOBE CaMoaHalu3a |
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

[IpenmeTrHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XMUMHsD» OTPaKaroT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAYYHOU KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHUH SBJICHUN TPUPOJIBI, B GOPMUPOBAHUHU
MBILUIEHUSI U KYJIBTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOMN
JUISL pelIeHUs] MPAKTHYECKUX 3a7ad M HKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHUSK
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEJE;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUI, KOTOPAsl BKIOYAET: OCHOBOIIOJIATAOIINE
NOHATUS (XUMHUYECKUN 3JIEMEHT, aTOM, 3JEKTPOHHas 00O0JOYKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, XUMHUECKAsl CBSA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpamiéHHas ), MOJb, MOJISIPHAst Macca, MOJISIPHBIN 00bEM, YTIIEPOTHBIN
CKeJeT, (PYyHKIIMOHANIbHAS TPYyIIa, paiuKall, U30MEpHs, ©30MEPbI, TOMOJIOTHYECKUH P/,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCJIOPOX M a30TCOAEPKALIME COEIUHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannueckux BeuectBs A.M. byTiepoBa, 3ak0OH cOXpaHEHHs] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUHU; MUPOBO33pPEHUECKHE 3HAHUS,
JeXallue B OCHOBE MOHMMAaHMUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakTosOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJIY4EHHMH M O€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUYECKOU
NEeSATEIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHUM BBISBIISATH XapaKTEpHbIC TMPU3HAKU TIOHATHHA,
YCTaHAaBIMBAaTh HUX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE TMOHSATHS NPU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COETMHEHMIA;

cOPMUPOBAHHOCTh ~YMEHUH  HUCHOJB30BaTh XMMHYECKYID  CHUMBOJUKY JUIS
COCTaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (opMyl
OpraHUYeCKUX BEUIECTB M YpaBHEHUN XMMHUYECKUX pEaKIUil, U3roTaBIUBaTh MOJEIU
MOJIEKYJT ~OpPraHMYECKHMX BEIIECTB I WUIIOCTPALIMM UX XUMHUYECKOTO H
IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OpraHMYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMNPeNeIEHHOMY Kilaccy/Tpymime
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CoeMHEHUN  (YIJIeBOAOPOABI,  KHUCIOPOJ M  a30TCOJAEpXKAIIUe  COCIUHEHMUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHMs), [aBaThb KM Ha3BaHUS IO CHCTEMaTHYeCKOU
Homenkimarype (IUPAC), a Takxke NpPUBOJHWTH TPHBHAIBHBIC Ha3BaHUS OTIACIBHBIX
OPraHUYECKUX BEIIECTB (ITUIICH, TPOIMIICH, alleTHIICH, dTHJICHTIIUKOIIb, TIUIIEPHH, (DEHOI,
dbopmainberua, areTalblIeru, MypaBbiHasi KUCJIOTa, YKCYCHAas KUCJIOTa, OJECUHOBAs
KHCJIOTa, CTEAPHHOBAS KUCIIOTA, TIIF0K03a, (PPyKTO3a, Kpaxmall, MeJUTI0JI03a, TIIUIIH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPEACIISATH BUIbI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COEJIMHEHUSX (OJJMHAPHBIC U KPATHBIC);

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

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMWIEH, alleTuiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30J, METaHON, 3TAaHOJ, JTHJICHTJIMKOJIb, TIUICPUH, (EHOJ, aleTalbICTH]I,
MypaBbUHasi U YKCYCHasl KMCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUII003a, aMHUHOYKCYCHas
KHUCIIOTAa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C UCIIOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

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

c(hOpMUPOBAHHOCTH YMEHUN MPOBOJIUTH BHIYUCICHUS [0 XUMUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJIYKTA PEAKIHH TI0
U3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU
MPOIYKTOB PEAKIUN);

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

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

chOpPMHUPOBAHHOCTh ~YMEHUW IIJITAHUPOBATh U BBIMOJHATH  XUMHUYECKHUH
AKCIEPUMEHT (TIpeBpallleHrsT OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU, TOJTYyUYCHHE
ATUJIEHA M HM3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPraHMYECKUX BELIECTB,
JeHaTypaiys OeJKOB MPU HarpeBaHWM, LIBETHBIE pPEaKIMU OEIKOB) B COOTBETCTBHHC
MpaBUJIaMU TEXHUKUA O€30MaCHOCTH MpU OOPAIICHUH C BEIIeCTBAMH U JTAOOPATOPHBIM
000OpyZIOBaHUEM, TPENCTABIATh PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3alUCH YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYIHPOBATH BHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;
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cOPMUPOBAHHOCTh  YMEHUW  KPUTHYECKH  aQHAIM3UPOBATh  XUMHYECKYIO
uH(OpMaIINIO, TOTYYaeMYI0 U3 PAa3HBIX UCTOYHHKOB (CpeICTBa MAaCCOBOM MH(pOPMAIIIH,
WHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTH YMEHUH COOI0ATh TIPABMIIA SKOJIOTHIECKHU IIEIIeCO00Pa3HOTO
MOBEICHUS B OBITY U TPYJAOBOU JACSITEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’KaloIllel MPUPOAHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCWUCTBUA Ha >KUBBIC
OpraHu3Mbl ONpPeEIEHHBIX OPraHUYECKUX BEIIECTB, HOHUMas cMbici nokaszatens 11K,
NOSICHATh HAa TMpUMEpax CHOCOObl YMEHBIICHUS W MPEJOTBPAIEHUS HX BPEIHOTO
BO3/ICICTBHS Ha OPTaHU3M YEJIOBEKaA;

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

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

10 KJIACC
Haumenosanue
No KomnuuecTBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3ziesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJarommxcs

y4eOHOT0 MpeMeTa

Pa3nen 1. TeopeTruueckue oc

HOBbI OpPranu

YecKOU XUMHUH

1.1 | lIpeamer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpenmeT opraHM4eCKON XUMHUH:

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

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

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

[IpencraBnenue o KIaccupUKAIIH
opraHnyeckux BeuectB. HomeHnkmnarypa
OPTaHUYECKUX COCTMHEHUH
(cucteMarnueckas) U TPUBUAJIbHbBIC
HAa3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTAaHUYECKUX BEILIECTB.
IKCIEPUMEHTAIbHbIE METOAbI
M3y4eHHUs] BeleCTB U UX MpeBpalleHH:

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

[IpuMEHATH MOJNOKEHHS TEOPUH
CTPOEHHUS OPraHUYECKUX BEIIECTB

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

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

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

PackpsiBaTh poib OpraHM4eCcKOr XUMUN
B IIPUPOJIE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3IamMu
OpPTraHUYECKUX BEIIECCTB U MaTepHATIaMH
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIECTB MTPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlabopaTOpHBIE OMBITHI:

— MOJICJTUPOBAHKUE MOJIEKYJT
OpraHUYECKUX BEIIECTB

3HAaYE€HUE B KU3HHU YEIOBEKA,
WUTFOCTPHPOBATH CBS3h C APYTHMHU
HayKaMH.

HabmronaTh ¥ OIMCHIBAThH
JIEMOHCTPAIIMOHHBIC OIBITHL; IPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTHYECKHUE PabOTHI

Hroro no pazneny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHbBI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IIPOCTENIINE NIPEACTABUTEIIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKne 1 XMMUYECKHE CBOWCTBA
(peakuuy 3aMeUIeHUs] U TOPEHUS),
Hax0JICHUE B IPUPOJE, IOIYYEHUE U
NpUMEHEHUE

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

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

PackpbiBaTh CMBICIT N3YYaE€MbIX
MOHSATUM (BBISIBJISIT UX XapaKTEPHBIC
MPU3HAKH), YCTAaHABIUBATH UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIIHNE MOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLICHUN OPTraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYEeCKUX
BEILECTB.

VYcranaBiauBaTh NpUHAMJICKHOCTD
BEILIECTB K ONPEACIICHHOMY KJIacCy
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OKHUCIICHHUSI U TTOJIUMEPHU3aIIiN )
HaxO0XJICHUE B IPUPO/IS, TTOTYyUECHUE U
MIPUMEHEHHUE.

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

ANKHWHEIL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSIJI.
ALleTHIIEH — NPOCTEUIIAN
MPE/ICTAaBUTENh AJTKMHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, (PU3NUCCKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIUu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaliy TOPEeHUs ), HaXOXKJICHUE

B IIPUPO/IC, TTOTYyUYCHHUE U IPUMEHEHNE

2.3

ApomaTuyeckue
YTJIEBOLOPOABI

ApeHbl: 6€H30J1 ¥ TOTYOJI, COCTAaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3UYEeCKUEe B XUMUYCECKHUE CBOHCTBA
(peaxkuuu raJoreHUPOBaHUS U
HUTPOBAHMS ), TOJTYyUEHUE

u npuMeHeHue. Biusiaue 6ensona

Ha OpraHu3M 4YesioBeka. [ eHeTnueckas
CBSI3b YTJIEBOAOPOJIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

110 CUCTEMATUYECKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OTJ/ICJIbHBIX MIPEJACTABUTEIICH
YTJIEBOJIOPOJIOB.

OmnpenensaTh BUJIbI XUMHUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJOPOJIOB;
XapaKTepHU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHEC
CIIOCOOBI MOTYYEHUS] TUITUYHBIX
MIPEJACTABUTEIICH pa3IMYHBIX KJIACCOB
yIIeBOAOPOAOB (MeTaHa, 3TaHa,
ATUJICHA, alleTUIICHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BBISIBISTE F€HETUUECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIAMH U TIOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIM C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Tpupoansie
WCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Tpuponnsrii ra3. [lonyTHbie HEDTIHBIE
raszel. HepTh 1 €€ npoucxoxaeHue.
Crioco6s1 iepepaboTku HeDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBILIJIECHHOCTH U B OBITY.
KameHHBIN yroyib U MPOIYKTHI €T0
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlieHHit:

e /lemOoHCTpanmu:

— komtekiuu «HedpTe» u «Yronby;

— BuaeodparmeHT «Bynkanuzanus
PE3HUHBD».

¢ JlaGopaTopHBIE OMBITHI:

— Ka4ECTBEHHOE OIPEACIICHUE yTiepoia
Y BOJIOPOJIa B OPraHMYECKUX BEIIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJIaCTMAcC, KAy4YyKOB M PE3HHBI;

— MOJIEJIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOIHBIX.

e [IpakTrueckue pabOTHI:

Ne 1. ITonmyuenue 3TuaeHa U U3y4yeHue
€ro CBOWCTB.

XapakTepu3oBaTh UCTOUYHUKH
YTJIEBOIOPOJAHOTO CHIPhS (HEPTD,
NPUPOIHBIN ra3, yroyb), CiocoObl UX
nepepadoTKU U MPAKTUYECKOE
PUMEHEHHE TIOyYaeMBbIX POAYKTOB.
Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — IPOBE/ICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEpUMEHTA (J1a0OPaTOPHBIE OMBITHI U
MpaKTUYECKHUE padOThI).

CrnenoBath npaBuiiam 0e30macHOM
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
nocyzbl ¥ 000pYyIOBaHUS, a TAKXKe
npaBuJiaM 0OpallleHUsI C BEIIECTBAMHU

B COOTBETCTBUU C MHCTPYKIIMSIMHU
BBITIOJIHEHUS JJTAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX pa0OT MO MOJYUYECHHIO U
U3YYEHHUIO OPraHUYECKUX BEIIECTB.
[IpencraBusTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHUS

JUTSL ONIpEICIICHUSI MOJIEKYIISIPHOM
(bopMyIIbl OPraHUYEeCKOTO BEIIECTBA,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIe 3a1aun:

— ONpEAEICHUE MOJIEKYIIIPHOU
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JOJISIM aTOMOB
XUMHYECKHUX 3JIEMEHTOB;

— Pacy€ThI N0 YPABHEHUIO XUMUYECKOMN
peaKunu

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

Hroro no pazneny

13

Pa3nen 3. Kucaopoacoaep:kaiiue opraHndeckKue coeTnHeHUs!

3.1

Crouprsl. PeHon

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METaHOJ U 3TAaHOJI, XUMHYECKOE
CTpOCHHE, PUBNUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMU
MeTajlaMH, TaJJOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. Bogopoanas
cBs13b. DU3MOJIOrHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIUPTHI: STUICHTJIMKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3MYECKUe U XUMUYCCKHUE CBONCTBA
(B3aMMOACICTBHE CO MIETOUYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIorndecKoe 1eiCTBUE

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

PackpbIBaTh CMBIC H3y4aeMbIX
MOHATUM (BBISIBJISITH UX XapaKTEPHbBIE
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILIHE ITOHATHS

MIPHU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COEIMHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUISl COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POPMYJT OPraHUIECKUX
BEILECTB.

VYcranaBiauBaTh NPUHAAJICKHOCTD
BEILIECTB K OMNpPEIeIEHHOMY KJ1accy
10 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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®enon. CTpoeHne MOJIEKYIIbI,
buznyecKkre U XUMHUECKHUE CBOMCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢dusnonoruueckoe aecTere

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

ANBIeTHIbI.
KapOoHOBBIE KHUCITOTHI.
CrnosxHble 3Qupbl

Anpaerunbl: GopMalIbICTH I U
alleTanbAerul, XMMUUECKOE CTPOCHHUE,
br3NYeCcKre 1 XUMHYECKHIE CBOMCTBA
(peakuuu OKHMCIIEHUSI 1 BOCCTAHOBIICHHUS,
KaueCTBEHHbBIC PEAKIIMH), IOJyUYCHHUE U
MIpUMEHEHUE.

OIDHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIEC KUCIIOTHI: YKCYCHAas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
(bU3NYeCKUe M XUMHYECKHIE CBOMCTBA
(oOmrue cBoiicTBa KUCIOT, peaKus
ATEpUPUKAIINN ), TOTYICHHUE U
npuMmeHenre. CTeapuHOBas U OJICMHOBAS
KHCJIOTHI KaK TPEJICTABUTEIN BBICIIINX
KapOOHOBBIX KMCJIOT. Mbla KaK coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE IEUCTBUE.

Crnosxnble 23Ul KaK MPONU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponu3
CJI0KHBIX 3GupoB. XKupbl Kak

OT/ICJIbHBIX MPEICTaBUTENICH
KHCJIOPOJICOJIEPKAIINX COCTMHEHMUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, (PU3UIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHCHUIIIHE
CIIOCOOBI MOTYYEHHUS] TUITUYHBIX
MIPEJICTAaBUTEINICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIICPUHA,
dbenona, hopmapaeruia,
aleTanbIEruaa, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
L[EJUTIOJI03b1 ); BBISIBIISITh T€HETUYECKYIO
CBSI3b MEXK]Jly HUMH M TIOATBEPKJIaTh €€
HaJIMuue ypaBHCHUSIMU
COOTBETCTBYIOIIUX XUMHUECKHUX
PEAKLHI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

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

JUISL dKU3HEIeSITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha YKUBBIC OPTaHU3MBI OIPEIETICHHBIX
OPTraHUYECKUX BEIIECTB, MOSCHSTh

Ha IIpuMepax Croco0bl YMEHBIIECHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ HApOIU3 KUPOB

3.3

YrneBoasl

YTIIeBoabI: cocTaB, KiIacCH(PUKAIIUS
yTI€BOAOB (MOHO-, TU- U
nosiicaxapubl). ['roko3a —
MPOCTEUIIINH MOHOCAXAPUL:
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
(dbu3nyecKre U XUMUUECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHA4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTanoBieHue, OpoxKeHUE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSITEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kaxk
M30MED TITIOKO3BI.

Caxapo3a — npecTaBUTENb
JIMCaxapua0B, TUAPOIU3 Caxapo3bl,
Hax0>XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u nesnmroso3a kak NpupoIHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmania 1
LEJUTI0I03b], GU3UYECKUE U XUMUYECKUE
CBOMCTBa Kpaxmasa (TUIPOJIN3,
KaueCTBEHHAS PEaKIIUsI C UOJIOM).
IKCIEPUMEHTAIbHbIEC METOAbI
H3y4eHUsl BellleCTB U UX MpeBpalleHnii:

Y MIPENOTBPALIEHUS UX BPEIHOTO
BO3/ICMCTBHSI HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — MIPOBE/ICHUE,
HAOII0/ICHUE U OMUCAHNE XUMHUECKOTO
HKCIIEpUMEHTA (J1a00paTOPHBIE OTBITHI U
paKTHYECKHE paboThl).

CrnenoBath npaBuiiaM 0€30MaCHOM
paboThI B 1abopaTopuu

IIPU UCHOJB30BAHUMN XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
paBuJiaM 0OpaIleHUs C BELIECTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMU
BBITIOJIHEHHS JTAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PabOoT MO MOIYYESHUIO
Y U3YYECHUIO OPraHUYECKUX BEILECTB.
[IpencTaBisTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BEIYMCIICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(GhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMHUYECKOW PEAKLIUU.
CaMOocCTOSTENBHO MIIIAHUPOBATH U
OCYILECTBJISITh CBOIO TTO3HABATEIbHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aWMOJICVICTBHE TIIULIEPUHA

¢ ruapokcugaom meau(Il);

— KAUECTBEHHBIC PEAKLIUH ATIbJIETUI0OB
(OKuCTIEHHEe aMMUAYHBIM PAaCTBOPOM
okcuja cepedpa v TUAPOKCHIIOM
menu(Il));

— B3aUMOJICHCTBHUE KpaxMasa C HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuérHble 3a1a4u:

— ONPEAECTICHUE MOJIEKYJIIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB
XUMUYECKUX 3JIEMEHTOB U IO Macce
(00BEMY) IPOIYKTOB CrOpPaHUs;

— Pacy€ThI 10 YPABHEHUIO XUMUYECKON

peakiuu

y4acTHUe B TPYMIOBOH yueOHOi
JESATEIbHOCTH

Hroro no pazuneny

13

Pasznen 4. A3oTconepxkainue OpraHudecKkue coeIuHeHust

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
beaxn

3

AMMHBI: METWJIAMHH — IPOCTEUIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATb UX
B3aUMOCBSI3b, UCIIOJIb30BATh
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C KUCIIOTaMU U TOPEHUSI ), HAXO0XKICHUE

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

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

IKCIEePUMEHTAIbHbIE METO/IbI
U3yYeHHNsl BEelEeCTB U UX NMpeBpalleHni:
e J[emoHCTpanuu:

— JeHaTypaius OJIKOB MPU HarpeBaHUU;
— LIBETHBIE peaKnu OEJIKOB

COOTBETCTBYIOIIHE MOHSITHUS
IIPU ONMCAHWUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPTraHNYECKUX
COCIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIEHHON ) GOopMyJT OpraHuYECKUX
BEILIECTB.

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

M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEACTABUTENECH a30TCOAECPKAIINX
coeIMHEHU (MeTUJIaMUHa, TJIUIINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OEITKOB; MOSICHATH
Ha IpUMepax 3HaueHue OCJIKOB

JIJIsl OpTraHr3Ma YeJI0OBeKa.

30



Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HAOIIOAATh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMoCTOSITENBHO MJIAHUPOBATH U
OCYIIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
JEATEIIbBHOCTH

Hroro no pazneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

[macTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETIEHb MOJUMEPHU3ALUU, CPEIHSA
MoJIeKyJsipHas Macca. OCHOBHbIE
METOJIbl CHHTE3a BHICOKOMOJIEKYJIIPHBIX
COEMHEHUN — MOJIUMEPU3ALUS U
MTOJIMKOHAEHCAITHUA.

[TnacTMacchl (MOIUATUIIEH,
MTOJIUTIPOITWIICH, TOJIMBUHUIXJIOPHU/I,
nonaucTupod). HatypaiibHslii 1
CUHTETUUYECKHE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
M30IMPEHOBBIN ). BoJOKHA: HaTypaibHbIE
(XJIOTIOK, IIEPCTh, MIENK),
MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

Bnanets nuzydaeMbIMH XUMUYECKUMHU
MNOHATUSAMU: PACKPBIBATh CMBICII
U3y4aeMbIX OHATUI U PUMEHSTh 3TU
MOHSTHUS TP ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMyII
BEILICCTB U YPABHEHUN PEAKLIMI
MOJINMEPU3ALIMH U TIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOKCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCK03a), CHHTETUYECKHE (KaIllpOH 1
JIaBCaH).

JKCHepUMEeHTATIbHbIE METOAbI
M3y4eHHsl BeleCTB U MX NpeBpalleHui:
e JlemoHCTpanuu:

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

B PA3JIMYHBIX OTPACIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OIHCHIBATh IEMOHCTPAL[MOHHBIHI
AKCIIEPUMEHT

Hroro o pazgeny 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPO'PAMME
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