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OdenepanpHas paboyas mporpamMma Mo ydeOHoMy mpenMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHas obnacth «EcTeCTBEHHO-Hay4yHbIE TIpEAMETH») (Hanee
COOTBETCTBEHHO — TpoTrpamMma [0 XUMHUH, XUMHsI) BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
coliepkaHue OO0yuYeHUs, IIAaHUPYyEeMbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI 10 XHMUH,
TUTAHUPYEMBIE PE3YJIbTAThI, TEMAaTHYECKOE TUTAHUPOBAHHE.

[TosicauTenpHast 3amucKka OTpakaeT OOIIMe IEeNM U 3aJladyd M3YyYCeHHs] XUMUH,
XapaKTEPUCTHKY TCUXOJOTUUECKUX MPEANOCHIIOK K €€ M3yYeHHI0 O0yJaroluuMucs,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TaKXe TMOJIXOJbl K OTOOpY COJep:KaHMs,K
OTIPENICTICHUIO  TUIAHUPYEMBIX  Pe3yJbTaTOB M K CTPYKTYype TEMaTHYECKOTO
TUTAHUPOBAHUS.

Conepxanue OOydYeHUS PACKPBIBAET COJEP)KATENbHBIE JIMHUH, KOTOpHIC
MpeayararoTcs JUisi 00sS3aTeIbHOTO M3YYEHUSI B KaXKJIOM KJIacCce Ha YPOBHE CPEIHETO
o01ero oOpazoBaHusI.

[Inanupyembie pe3ysbTaThl OCBOCHHS MPOTPaMMBbI 1O XUMHUU BKJIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIC PE3yJbTaThl 32 BECh IMEPHOJ] OOY4YCHHS Ha ypOBHE
CpeaHero o01ero oopa3oBaHusl, a TaKKe MPEAMETHBIC JOCTHKEHHS 00yJaroIerocs 3a
KaXIbIH TO1 O0yUCHHS.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpeAaHero oOiiero odpasoBaHusi pazpadoTaHa
Ha ocHoBe @enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHUHB
Poccmiickoit denepaumn», TpeOOBaHHI K pe3yibTaraM OCBOCHHS (eaepaabHOn
oOpa3zoBaTenbHOM mporpaMMmbl cpenHero obmiero obpazoBanus (POII COO),
IpeCcTaBlIeHHbIX B DeiepalibHOM rocyJapcTBEHHOM o0pa3oBarenbHoM ctangapre COO,
¢ yuérom KonHmenumm  mpemojaBaHusi ~ y4yeOHOro  mpeameTa  «XUMHUS»B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®denepanuu, peanu3yrouMX OCHOBHbBIE
o0pa3oBaTenbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXE€HUA «CTparerum pa3BUTHUSA
BocnuTanusi B Poccuiickoii @enepaunn Ha nepuonx Ao 2025 roma» (Pacnopsxenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOrpaMMbl IO XUMUHU, K OMPEACICHUIO0 001Ieh
CTpaTeruu OOy4YEeHUs, BOCIIUTAHUSA U Pa3BUTUS OOYyYarOLIUXCS CPEICTBaAaMU y4eOHOTO
npeamera «Xumus» giaa  10-11  kimaccoB Ha ©0a30BOM YpPOBHE COCTaBWIIU
koHUentyanbHble mnonoxeHuss PIrOC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
COJICp)KaHUs, pE3YyJbTaTOB OOydYeHHs] U TPeOOBaHMW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

B cooTBETCTBUM C JAaHHBIMHM MOJOXKEHUSMM IporpamMma mo XuMuHM (0a30BbIi
YPOBEHB) Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus:

yCTaHaBIMBaeT o00sA3aTeNbHOE (MHBApUAHTHOE) NPEIMETHOE  COJIEp KaHUE,
onpeaensieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTEPUCTUKU Ha Ka)XJOM dTalle
U3YyYEHUS MpEeaMeTa, MPeayCMaTpUBAET NPUHLMIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpeneseHus ero no KjiaccaMm, OCHOBHBIM pa3jiesiaM U TeEMaM Kypca;



na€T IPUMEpPHOE paclpeseseHre y4eOHBIX 4YacoB IO TEMaTHUYECKUM pas3zeliaM,
PEKOMEHAYET MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YyYEHHUS! OTIEIbHBIX TEM Kypcac
y4€TOM MEXKIIPEAMETHBIX U BHYTPU MPEAMETHBIX CBSA3EH, JIOTMKK y4eOHOTO Ipoliecca,
BO3PACTHBIX 0coOeHHOCTEeH oOyuarommxcs 10—11 knaccos;

JAET METOJMYECKYI0 HWHTEPIIPETALUIO LIEJIEM HW3y4YeHHs IpEIMETa Ha YpPOBHE
COBPEMEHHBIX  IPUOPUTETOB B CHUCTEME CpeAHero oodmero  oOpa3oBaHuf,
COZIEPKATEIIBHOW XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3YJbTATOB OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMbl  CpeAHEro o0mero o00pa3oBaHus  (JMYHOCTHBIX,
METanpeJMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4€OHO-IIO3HABATEIbHOU
NEeSTEeNHbHOCTH OOY4YaroMIerocss MO OCBOGHUIO cojepxaHus mnpenmera. [lo Bcem
Ha3BaHHBIM TMO3ULHUAM B TMpPOrpaMMe IO XUMHUU COONIOZeHA MPEEMCTBEHHOCTHC
dbenepanbHOl pabouei mporpaMMoil OCHOBHOTO 00111er0 00pa3oBaHMsl MO XUMHUHU (IS
89 kiaccoB 00pa3oBaTeNIbHBIX OpraHU3alnii, 0a30BbIi YPOBEHB).

XuMuueckoe oOpa3oBaHME, TOJy4aeMOe BBIMYCKHUKAMH 0011e00pa30BaTeIbHON
OpraHu3alliM, SIBJISETCA HEOTHEMIIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpPILAIOIIMM OSTAllOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJIIOYEBBIX LICHHOCTEH, MPUCYIIMX LIEIOCTHON CHCTEME XUMUYECKOTO 00pa3oBaHus. JTU
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB NPHUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U
oOIel KyJbTyphl 4YeNOBEKa, a TakKe HJKOJOTMYEeCKHM OOOCHOBAHHOI'O OTHOIICHMSIK
CBOEMY 3JI0POBbIO M TNPHUPOAHOU cpene. Peanmusyercs XumHuuecKoe oOpa3oBaHUE
oOyyJaronmxcsi Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHUs CpPEICTBAMH y4eOHOTO
npeaMeTa « XUMHUs», COIEpKaHUE U IIOCTPOEHUE KOTOPOIO ONPEENIEHBI B IPOrpamMMme 110
XUMUHU C YYETOM creludUKA HAyKd XUMHUHU, €€ 3HAYCHUs] B MO3HAHUU TPUPOJLI UB
MaTepUaIbHOW >KM3HU OOIIEeCTBa, a TaKkKe € Y4ETOM OOIIMX LeJed U MPUHIIMIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEeIHEro 00IIero 0Opa3oBaHus B
Poccuiickoit @enepannu. Tak, HanpumMep, Ipu GOPMUPOBAHUH COJEPKAHUS TPEIMETa
«XUMUS» YUTEHBI CIEIYIONINE MOJ0KEHUS O crielu(UKe N3HAYCHUH HAYKU XUMUHU.

XuUMHUsI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIrpaeT o0co0yi poJib
B COBPEMEHHOM IMBUJIN3ALIUU, B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU KyiabTyphl. OHa
BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATIBHOIO HAYYHOTO MBIIUICHHS], B CO3JJaHUE
LEJIOCTHOTO TMpPEACTABICHHUS 00 OKpY’KaIIIeM MHpE KaKk O €IMHCTBE MNPUPOABI U
4esioBeKa, KOTopoe (OpMHUpYeTCs B XMMHHM HAa OCHOBE IMOHMMAaHHs BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIET0 MUPA, OCO3HAHMS B3aUMOCBSI3H MEXI1Y CTPOCHHEM BELIECTB, UX
CBOMCTBAMHU U BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JpPYrMMH €CTECTBEHHBIMU HAyKaMmH, XHMHS CTaja
HEOTHhEMJIEMOM YacTbl0O MHUPOBOM KYJBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO
TpyJa M SKM3HM Kaxzaoro uieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3muarebHasl, Kak HayKa BHICOKMX TEXHOJIOTUH HAmpaBlieHa Ha pelIeHue T100aabHbIX
po0JIeM yCTOMYHUBOTO Pa3BUTHS UEIIOBEUECTBA — CHIPHEBOM, SJHEPTeTUUECKOM, MUILIEBOM,
HKOJIOTUYECKOM 0€30IaCHOCTH U OXPaHBbI 3710POBbSL.



B cooTBeTcTBUU ¢ 00IIMMU TEISIMU U IPUHIIMITAME CPEIHETO 00IIero 00pa3oBaHus
comepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb HU3YyUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOYYaroluXcs,
HEOOXOJMMYI0 MM JUIsi BbIpAaOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO
BKJTFOUEHUS B )KU3Hb COILIMYMa, MPOJIOJKEHUsI 00pa30BaHUs B Pa3IUYHBIX 00JIacTsIX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsomuUMHU TIpeAMeTa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Oprannyeckas
xuMus» U «O01as 1 HeOpraHUYeCcKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEp KaHUs
KOTOPBIX SBJSIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCT€Ma 3HAHUW MO HEOPraHHUYECKOM
XUMUU (C BKIIOYCHHEM 3HAHWN W3 OOIed XWMHH) W OPraHUYeCKOW XUMUHU.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHUW MpPU H3YYEHHH MpeaMmeTa o0ecreyuBaeT
BO3MOKHOCTH PACCMOTPEHHS BCETO MHOT00Opa3us BEIIECTB Ha OCHOBE OOIINX MOHITHH,
3aKOHOB U TEOPUN XUMUMU.

CtpykTypa coaepkanus KypcoB — «Opranumyeckas xumus» u «OOmas wu
HeopraHu4deckas XuMus» chopMupoBaHa B IporpaMme 1o XuMUU Ha OCHOBE CUCTEMHOTO
noAXxoJa K U3YYGHHIO Y4eOHOro Marepuajia U OOYCIOBIE€HAa HCTOPUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHMM Ha OMpENEIEHHBIX TECOPETUYECKUX YPOBHAX. Tak,B
KypCe€ OpPraHMYE€CKOW XHMHUHU BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHUS OPTaHUYECKUX COCIMHEHUN, & TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpOeHHUH BemiecTB. CBeeHUs 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTHUU — OT YTJIEBOJOPOJIOB 1O CJIOXKHBIX OHOJOTHMYECKU
aKTHBHBIX COEOUWHEHHI. B Kypce OpraHnyeckoil XWMHHU TOJy4YalOT pa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHUsS MEpPBOHAYAIBHBIE
NpEeACTaBICHUS] O XUMHUUYECKOW CBSI3U, KIacCU(UKAIMOHHBIX TMPHU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWCTB BELIECTB OT UX CTPOCHUS, O XUMUUYECKOW PEAKIIUU.

I[Tlon HOBBIM yryioM 3peHus B mpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHus
TEOPETUUECKU MaTeprasl U (aKTOJIOTUIECKUE CBEACHUS O BEIIECTBAX W XUMHUUYECKOU
peakiuu. Tak, B yacTHOCTH, B Kypce «O0111ast 1 HeopraHu4eckasi XUuMUs» 00ydaronuMcs
MIPEIOCTABISACTCS  BO3MOXHOCTH  OCO3HaTh 3HAYEHHUE [EPUOJAUYECKOrO 3aKOHa
C 00IIETeOPETUIECKUX W METOIOJIOTHIECKUX TO3UINH, TIIy0)Ke TIOHSITh UCTOPUUIECKOE
u3MeHeHne (QYHKIUKA 3TOro 3akoHa — OT o0oOmarmmned a0 OOBIACHSIOMEH u
MIPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWMA O BaXKHEMIIMX BENIECTBAX, MX COCTABE, CTPOECHUH,
CBOMCTBaX M MPUMEHEHUH, a TAKKE O XUMHUYECKHX PEAKLIMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHusl JonoyHseTrcs B Kypcax 10 m 11 knaccoB anemeHTamu
COAEpkKaHMS, UMEIOIINMU KYJIbTYPOJOTHYECKUA U MPUKIIAJHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3M XUMUU C JPYTUMHU HAyKaMU, PACKpPhIBAIOT €€
pOJib B TMO3HABATEIBHOM M MPAKTUUYECKOW MESITEIHLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBA)XXEHUS K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPHUU U MPAKTUUYECKHUX
MPWIOKEHUH XUMHUHU, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCSA B OOIIECTBEHHO



U JINYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIIMBATh
uHGOPMAITUIO U PUMEHATH €€ JIJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS HHTEIICKTYaTbHBIX
U DKCIEPUMEHTAIbHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1enom copepkanue yueOHOTO
npeaMeTa « XMMUS» JTaHHOTO YPOBHS HM3YYCHHS OPHEHTHPOBAHO Ha (hOPMHPOBAHUCY
00yJaronuXxcst MUPOBO33PEHYECKON OCHOBBI JUTsl TOHUMaHUS GUI0CO(DCKUX UACH, TAKHX
KaK: MaTepuajbHOE E€IMHCTBO HEOPraHMYECKOr0 U  OPraHMYecKoro  MHpa,
00yCJIOBIIGHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, IO3HABAEMOCTh
OPUPOAHBIX SBJICHUM MyTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKYy HOBBIMU
dbakTaMu W TEOPETHUYCCKHUMH TPEINOChUTKAMH, OCO3HAHWE POJU XHMHH B PEIICHUU
AKOJIOTMYECKUX TMPOOJIeM, a TakKe MpoOJieM COEPEKEHUSI IHEPreTUYECKUX PECypCoB,
CBIPbS, CO3/IaHUS HOBBIX TEXHOJOTUIA U MaTEPUAJIOB.

B mutane pemeHus 3aa4 BOCTIMTAHUS, PA3BUTHS M COIMAIHM3AIIAN OOYUYAIOIINXCS
MPUHSATHIC IPOTPAMMON TI0O XMMHH MTOAXO/IbI K ONPEACIICHUIO COAEP>KaHUs U TIOCTPOCHUS
mpeaMeTa TpeaycMaTpuBalOT (HOPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX ICHCTBUH,
UMEIOIINX 0a30BOE 3HAYEHUE JJIs PA3JIMYHBIX BUJIOB JEATEILHOCTH: peUIeHUs MpoOeM,
MOWCKa, aHalu3a U 00paboTKN UHPOpPMAIIUU, HEOOXOIUMBIX ISl IPUOOPETEHUS OTbITA
MPAKTUYCCKON U HCCIEOBATEIIBCKON ACSITCIIBHOCTH, 3aHMMAIOIIEH BaKHOE MECTOB
MO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHuUs
TaKk U Ha YPOBHE CPEAHETO 00Iero oopa3oBaHus, MpU OMPEACIICHUU COJEPKATEIbHON
XapaKTEePUCTHKU IeJied M3y4YeHHs TMpeaMeTa HampaBlIeHHEeM TMEPBOCTEIICHHOU
3HAYMMOCTH TPAJAUIMOHHO TpHU3HAETCS (DOPMUPOBAHKE OCHOB XMMUYECKON HAyKH Kak
00J1aCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOU JESITEIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKON TOYKH 3PEHUS TaKOU
MIOJIXOJT K OTIPEACIICHHUIO IIeJIel N3yUeHUS TIPEeIMEeTa SIBIISICTCS BIIOJTHE ONPaBIaHHbIM.

CoracHO TaHHOW TOYKE 3PEHUS TJIABHBIMHU LETISIMU U3YUYEHUS TIPEAMETa « XUMHUS
Ha 6a3oBoM ypoBHe (10-11 ki1.) sBisItOTCS:

(dbopMHpOBaHUE CUCTEMBbl XMMHUYECKHUX 3HAHUN KaK Ba)KHEWIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC TOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPUHM XUMHUH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M
NOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C HICTOPUEH X Pa3BUTHS U CTAHOBIICHHUS,

dbopMHpOBaHWE W pa3BUTHE TNPEICTABICHUNW O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB W XUMHUYECKUX pEaKIui, HEOOXOIUMBIX [IJIsi TPUOOpPETEHUS yMEHUMN
OpUEHTUPOBATHCS B MUPE BEIICCTB U XUMHUECKHX SIBJICHHUIA, UMEIONITUX MECTO B MPUPO/IE,
B IIPAKTUYCCKOHN U TIOBCETHCBHOM JKU3HU;

pa3BUTHE YMEHHA U CIIOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOMIOACHUEM U
OOBSCHCHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJICHUEM TpaBuUil 0€30macHOro
oOpallleHHsI C BEIIEeCTBaAMHU.

Hapsimy ¢ »TuMm copepxaTenbHas XapakTEpPUCTHKA IeJed W 3a7ad U3ydCHUS
npeaMeTa B IpOrpaMMe TI0 XUMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU



C HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero oOmero obpazoBanus. Ceromns
B MpEnojaBaHUM XUMHUHU B OOJIbIIEH CTEMEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMITIOHEHTE COJIepKaHUsi 00y4YeHUsl, OPUEHTUPOBAHHON Ha TMOATOTOBKY BBIIYCKHUKA
OI0IIE00pa30BaTEIbHON  OpraHu3alliy, BIAACIONIET0O HE HAa0OpOM 3HAaHUHU, a
(GYHKIIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOO0AMHM W YMEHHSIMU aKTHBHOTO
MOJIYYEHHUS 3HAHUM U IPUMEHEHUS UX B PEAIbHOW KU3HU I PEUICHUS MPAKTUYECKUX
3aj/ay.

B 5T0il CBA3M mpu M3ydeHUH Mpeamera «XHUMUs» JOMHUHUPYIOLIEE 3HAUYCHUE
IpPUOOPETAIOT TaKUE LETU U 3a]]a4H, KaK:

ajganTanus OOyYarolUXCs K YCJIOBHSM JWHAMUYHO pPa3BHUBAIOLIEIOCS MUPA,
dbopMHUpOBaHKE UHTEIUICKTYAIbHO Pa3BUTONW JTMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY NMPUHSITHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

dbopmupoBaHre y 00yUYaIOIUXCS KIFOUEBHIX HABBIKOB (KITFOYEBBIX KOMITCTCHIIUN),
UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE ISl PA3IMYHBIX BHUJIOB ACSATEIBHOCTU: PEIICHUS
npoOsieM, TMOWCKa, aHanu3a ¢ 00paboTku uHPOpMAMUHU, HEOOXOIUMBIX JIJIS
MPUOOPETEHUS ONbITA JESITEIHLHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU
XUMHUH, a TaKXe IS OLEHKU C TO3UIUN SKOJOTUYECKOM O€30MacHOCTH XapaKTepa
BIIMSHUSL BEUIECTB M XMMHUYECKHX IPOILIECCOB HAa OPraHU3M 4YEJIOBEKA W MPUPOJIHYIO
cpeay;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX H TBOPYECKUX
CIIOCOOHOCTEH O00ydYaroImUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO TMPHOOpPETaTh HOBBIC
3HaHUS MO XMMHHM B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIB30BaTh
COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA U aHau3a y4eOHOM U HayYHO-
NONYJISIpPHOU UHPOPMAIIUA XUMHUECKOTO COACPIKAHUS;

dbopMHpoBaHUEe M pa3BUTHE y OOYYarONIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOTIOAaTEILHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXONMMBbI, B YaCTHOCTH, IMpHU IUIAHUPOBAHUU U TMPOBEACHUM XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHHE Y 00yUaromuxcs yoexkAEHHOCTH B TYMAHUCTUYECKON HANPaBIEHHOCTH
XUMUHM, €€ BaXHOM poOJM B pEIIEHUH TI00adbHBIX MPOOJEM PAIMOHAIBLHOTO
MPUPOJIONOIB30BAHUS, TOMOJHEHUS DJHEPreTUYEeCKUX PECYpCOB U COXpaHEHUSs
MPUPOJTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJAMMOCTH OEpeXHOTO OTHOUIECHUSK
OpUPOJE ¥ CBOEMY 3JIOPOBBIO, a TaKXKEe NPUOOPETEHHsI OIbITa HCIOIb30BAHUS
MOJIYYECHHBIX 3HAHUW JJI1 MPUHSTUSA TPAMOTHBIX PEIICHUN B CUTYyallUsX, CBSI3aHHBIX
C XUMHYECKUMU SIBJICHUSMU.

Henn wu 3amaud wu3ydeHus mnpeaMeTa «XUMHUS» MONYYUIU MHOAPOOHYIO
METOJMYECKYIO HHTeprperanuio B pasnaene «llmanupyemblie pe3yibTaThbl OCBOCHUS
IPOrpaMMbl TI0O XUMHM», Ojarojaps yemy oOecreueHo 4€TKOe MPEJCTaBICHUE O TOM,
KaK{€ 3HAHUS U YMEHUS UMEIOT MPSMOE OTHOUIIEHHE K Pealu3aliid KOHKPETHOM L.



B ydebHoM 1utane cpemnero o0imiero oOpa3oBaHUs MpeaMeT «XUMHsI» 0a30BOTO
YPOBHSI BXOJHUT B COCTaB IIpeaMeTHON 00acTu « EcTecTBeHHO-HAYyYHBIE TIPEIMETED).

OOmee 4ncao 4YacoB, PEKOMEHIOBAHHBIX IS HM3yYeHUs XUMHA — 68 4Yacos:
B 10 kacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJEP)XAHUE OBYUYEHUS'

10 KJIACC

Teoperuyeckne 0OCHOBbI OPraHUYECKON XUMHUU

[Ipenmer opraHndecKOW XUMHHU: €€ BO3HUKHOBEHHE, pPAa3BUTHE W 3HAYCHUEB
MOJYyYCHUH HOBBIX BEIIECTB M MaTepuangoB. Teopuss CTPOEHUS OPraHUYECKUX
coenunennii A.M. bytiepoBa, €€ ocHOBHbIe MONOKeHUSA. CTpyKTypHBIE (POPMYIIBI
OPraHWYECKUX BEWIECTB. ['oMomorusi, nzoMepusi. XUMU4YECKas CBA3b B OPraHUYECKUX
COEAMHEHUSIX — OAMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o kiaccupuKanuu OPraHUYECKUX BemecTB. HomeHkmatypa
OpraHUYECKUX COCIMHEHUMN (CUCTEMAaTHYECKas) U TPUBUAJIbHBIC HAa3BaHMS BaXKHEUILINX
IIPEJICTABUTEIIEN KIIACCOB OPTAaHUYECKUX BEILIECTB.

IKCNEePUMEHTATbHbIE METO/IbI H3Yy4YeHUs BeNIeCTB U UX NMPeBpalieHuii

O3zHakomIIeHHE ¢ 00pa3aMy OPTaHUYECKHUX BEIIECTB M MaTeprUalaMH Ha UX OCHOBE,
MOJICTTHPOBAHUE MOJIEKYJI OpPraHWYeCKUX BEIIEeCTB, HAONIOJEHWE U ONHCAHHE
JIEMOHCTPAITMOHHBIX OTIHITOB T10 MPEBPAIICHUIO OPTAHUYECKHUX BEIECTB IIPH HAarPEBaHUHU
(rutaBneHue, 0OyTrIMBaHUE U TOPEHUE).

YraeBoaopoabl

AJIKaHBI: COCTAaB U CTPOECHUE, TOMOJIOTHYECKHUM psAld. MeTaH U 3TaH — IPOCTENIINE
IPEICTaBUTENIN aJIKaHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (PeaKuy 3aMeLCHUS U
rOpeHus), HaXOXKIEHUE B MPUPOJIE, MTOITYUEHUE U TPUMEHEHHE.

AJKEHBI: COCTaB W CTPOEHHE, I'OMOJIOTUYECKHH psld. ODTHUIEH W IPONUIIEH —
IPOCTEUIINE TPEICTABUTENN AIKEHOB: (DU3NUECKUE U XUMHUYECKHE CBOMCTBA (pEaKLMU
THJIpUPOBaHMs, TaJOr€HUPOBAHUS, TUAPATALMU, OKHUCIEHUS U MOJUMEPU3ALUH),
IIOJIyYEHHE U IPUMEHEHUE.

Ankanuensl: Oytaauen-1,3 u MerunOyragueH-1,3: cTpoeHue, Ba)KHEHIIME
XMMHYECKHE CBOMcTBa (peakuus mnonuMepusauuu). [lonmydeHne CHUHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMsI, TOMOJOTHYECKUM psAl. ALETHIEH —
OPOCTEHIINN MPEeACTaBUTEIh ATKUHOB: COCTaB, CTPOCHHE, (PU3UUECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THApPATAlUU, TOPEHUS),
IIOJIyYEHHE U IPUMEHEHUE.

Apensl. bersoi: coctas, ctpoeHue, PU3NUECKre U XUMHIECKUE CBOMCTBA (PEaKIINH
rajJJOr€eHUPOBAaHUsl M HUTPOBAHMS), MOJIy4YEHHE U MpUMEHEHue. Ioayon: cocmas,
cmpoeHue, uauueckue U XumMuyeckue Ce0UCmea (peaxkyuu 2anio02eHupo8anus u
HUMpoBanus,), noxyyenue u npumernenue. TOKCUUHOCTh apeHOB. ['eHeTHuecKas CBS3b
MEXKIy YITIEBOAOPOAAMH, PUHAIIECKAIMMHU K PA3JIMYHBIM KJlaccaMm.

Kypcusom B TeKCTe BBIJCICHBI JJIGMEHTBI COJCPXKAaHHUS YyYESOHOrO Marepualia, KOTOpPhIe U3y4aroTCs
B 03HAKOMUTEIBHOM IUIaHE M HE BKJIIOYAIOTCS B COCTaB NMpeAMETHBIX pe3ynbTratoB ocBoeHust GOII COO na
0a30BOM ypOBHE.



[IpupoHbIe HCTOUYHUKH YTIeBOIOPOAOB. IIpupoaHblii ra3 U nomyTHbIe HEPTIHbIE
ra3bl. Hetp 1 €€ npoucxoxaenre. CrnocoOsl nepepaboTku HePTH: MePEeroHKa, KPEKUHT
(TepMuuecKkui, KataauTHueckuil), nuponu3. IlpoaykTel mnepepaboTrku HedTH, HX
IPUMEHEHUE B NPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroib M MNPOAYKTHI €ro
nepepadoTKu.

JKcNepUMeEHTAbHbIE METO/IbI H3YUYEeHUS BeleCTB M UX NpeBpalleHu i

O3zHakomIIeHHE C 00pa3IamMu IJIACTMACC, KAy4yKOB M PE3UHbI, KoJleKuuu «Hed oy
u «YToib», MOIEIUPOBAHUE MOJIEKYJ] VYIJIEBOJAOPOJAOB U TaJIOr€HONPOU3BOJIHBIX,
MPOBEJCHNE MPAKTHYECKO PadOThI: IOTYyUYECHHUE STUIICHA U U3yUYEHHUE €T0 CBOMCTB.

PacuéTHble 3aga4n

Brruucnenust mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HUCXOJHOTO BEIIECTBA WM TPOAYKTa PEAKIMH II0 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEILIECTB WIH MPOTYKTOB PEAKITUN).

Kucnopoaconepxaiue oprannyecKue coeJMHEHUsI

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METAHOJ U 3TAHOJ: CTPOCHUE, (PU3nYEeCKue U
XUMHUYECKUE CBOMCTBA (pEakiuu C AaKTUBHBIMU METAJJIaMH, TajlOT€HOBOJOPOJIAMH,
ropeHue), npuMeHeHrue. BogpopoiHbie cBsi3U MeXAy MOJIEKyJaMu crnupToB. JleiicTBue
METaHOJIa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUJICHIJIMKOJIb U TJIULEPUH: CTpOEHUE, (PU3UUYECKUE U
XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIIOYHBIMU METajulaMHU, KaueCTBEHHas
peakiusi HAa MHOTOATOMHbIE CIUPTHI). JleiicTBUe Ha opraHu3M yenoBeka. [IpumeHenue
[NIMLEPUHA U STHUJICHTIIUKOJIA.

deHo: CTpOCHUE MOJIEKYJIbI, (DU3NYECKUE U XUMUISCKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. Ilpumenenue penona.

Anpaerunbl U kemowusl. DopManbieTu, alleTalbJIeru: CTpoeHue, (PU3nYecKue u
XUMHUYECKUE CBOMCTBa (pEaKIMU OKHUCICHUS U BOCCTAHOBIICHUS, KayeCTBEHHBIC
peakiuu), NoJIy4YeHUEe U NPUMEHEHHUE.

AyemoHn: cmpoeHue, gusuyeckue u XumuieckKue ceoucmea (peaxyuu OKUCIeHUs U
80CCMANOGIEHUs]), NOTYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpejieNibHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs M yKCyCHas
KHUCIIOTBI: CTpOEHUE, (PU3NUYECKHE U XUMHYECKUE CBOMCTBA (CBOMCTBA, OOIIIHE 1)1 Klacca
KHCIIOT, peakuus »>Tepuukanuu), MoiaydyeHue u npumeHeHue. CreapuHoBas U
OJICMHOBAs KUCJIOTHI KaK MPEJCTaBUTEIHN BBICIINX KapOOHOBBIX KUCIOT. Mblla KaKk COJn
BBICHINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEeHCTBHE.

CrnoxxHble >QUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOMKHBIX
3¢upoB. Kupsl. ['uaponns xxupos. [Ipumenenne xupos. bruosornyeckas posib KuUpoB..

VYrieBoapl: cocTaB, KiacCHU(pUKALMS YIIIEBOJOB (MOHO-, AU- U TOJUCAXAPUIBI).
['mroko3a — mpocTeimunii MoHOCaxapu1: 0COOEHHOCTH CTPOCHHS MOJICKYJIbI, (pU3ndecKue
U XUMUYECKHe CBoWcTBa (B3aumopeicTtBue ¢ ruapokcuaoMm meau(ll), oxucnenue
aMMHUa4YHBIM pacTBopoM okcuaa cepedpa(l), BoccranoBnenue, OpokKeHHE TIIFOKO3bI),
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HAXOXJCHUE B MPHUPOJIE, MPUMEHEHHE, Onosoruyeckas posib. @orocuntes. OpyKro3a
KaK M30Mep TITFOKO3HbI.

Caxaposza — npedcmasumenv OUCaxapuoos, cUOpoiu3, HaxoxHcoeHue 8 npupooe u
npumeHerue.

Kpaxman u memnrono3a Kak mpupoaHble monumepbl. CTpoeHHe Kpaxmana |
IEJUTI0103b1. DU3UYECKEe U XUMUYECKIE CBOWCTBA Kpaxmaia (THUIPOIH3, KA4YeCTBEHHAS
pEaKIus C UOJOM).

JKCIepUMeHTATbHbIEC METOIbI H3y4YeHHS BellleCTB M MX NpeBpameHui

[IpoBenenune, HAOMIOACHUE W OMUCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHBIE PEAKIIMH OJIHOATOMHBIX CIIUPTOB (OKHCIIEHUE 3TaHOJIA OKCUIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEWCTBUE TIIUIEPUHA C THUIPOKCHUIIOM
meau(ll)), anpaernoB (OKHCIEHHME aMMHUAYHBIM pacTBopoM okcuaa cepedpa(l) u
rugpokcuom  Memu(ll), B3ammopeiicTBue Kpaxmana € HOJOM), IMPOBEACHHE
IPaKTHYECKOM pabOoThI: CBOWCTBA PacTBOPa YKCYCHOM KHCIIOTBHI.

PacuéTHble 3agaun

Brraucnenust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00béMa, KOJIUISCTBA
HUCXOJHOTO BEIIeCTBA MJIM IIPOJYKTa peaKIud IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIESCTB UJIU MPOTYKTOB PEAKIUN).

A3oTcoaep:kaniue opraHndecKkne coeJuHeHn st

Amunvl. Memunamun u amunun: cocmas, cmpoenue, usuyeckue u XumuieckKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHCIIOTBI Kak aMdoTrepHble opraHuyeckue coeauHeHus. duznmyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIUIMHA). buojgoruueckoe 3HaUCHUE
aMUHOKHUCIIOT. [lenTupl.

benkn kak mnpuUpoAHBIE BBICOKOMOJIEKYJISpHbIE coeauHeHus. llepBuunas,
BTOpUYHAsl U TPETUYHASI CTPYKTypa OelKoB. XMMUUYECKUE CBOICTBA OEIKOB: TUIAPOIIHU3,
JIeHATypalvs, Ka4eCTBCHHBIC PEaKIIUU Ha OCIIKH.

3KCHepI/IMeHTaHBHBIe METOAbI U3YUYCHHUSHA BCIICCTB U UX HpeBpameHnﬁ
Ha6J'IIOI[€HI/IC " OITUCAaHUC NCMOHCTPAIMOHHBIX OIIBITOB: ACHATYpPALlUA OeIKOB Ipu
Harp€BaHWM, IBCTHBIC pCaKIIUN OCJIKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTNHEHUS

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COSIUHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPHU3AIH, CPEIHSISA MOJIEKYJIIpHAs Macca.
OCHOBHBIC METO/IBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHCHUN — TOJUMEpHU3alHs U
TTOJIMKOHICHCAITHS.

IInacmmaccel  (noausmunen, NOAUNPONUTLIEH, NOJUSUHUIXIOPUO, NOJUCHIUPOIL).
Hamypanvnotti u cunmemuueckue kayuyku (0ymaoueHosvlil, XJ10pPONPeHosvill U
uzonpenoswlil). Bonokna: namypanvhvie (XJI0NOK, wepcmb, WENK), UCKYCCMEEHHbIE
(ayemammoe 8010KHO, BUCKO3a), CUHMemuiecKue (KanpoH u 1aecan).
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JKCIEePpUMEHTATbHbIE METOAbI H3YYECHUS BeleCTB M MX NpeBpalleHui
O3HakomiieHHEe ¢ 00pa3uaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIacTMacc,
Kay4yKOB.

Me:xnpeaMeTHbIE CBA3H

Peanuzanusi MEXNpeIMETHBIX CBS3€M MMPU M3YUYEHUU OPraHUYECKON XUMUUB
10 kjacce OCyHIECTBISETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSATHH, SIBJISFOIIUXCS CHCTEMHBIMH JUISI OTICIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYYHBIHN (DaKkT, rumoTe3a, 3aKoH,
TEOpHsl, aHAJIN3, CUHTE3, KJIacCHU(PUKAILNS, TEPUOIUIHOCTh, HAOIIOICHUE, U3MEPCHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusnka: MaTepus, SHEPTHs, Macca, aToM, 3JEKTPOH, MOJICKYJIa, SHEPTeTHUCCKHM
YpOBEHb, BEIIECTBO, TeJIO, 00BEM, arperaTHoe COCTOSHHME BEIIeCTBa, (U3UUYECKUE
BEJTUYMHBI U €UHUIIBI UX U3MEPECHHUS.

buonorusi: knetka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AKTUBHBIE BEUIECTBA (OCJIKH, YTIIEBOIbI, KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpanIbl, TOPHBIE MOPOJbI, TOJIE3HBIE HMCKOMAeMble, TOILIMBO,
pecypchl.

TexHonoTus: TUIEBbIC MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOIIHEC
CpeNCTBa, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPerapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBauBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOSHUS 00YUYarOIITUMUCS
IporpaMMm CpemHero oOmero o0pa3oBaHus (JTUYHOCTHBIM, METANPEAMETHBIM H
npeaMeTHbIM). HaydHo-MeToanuecko OCHOBOM [Uisi  pa3pabOTKH  IUIaHUPYEMBIX
pe3yiabTaTOB OCBOCHUS MPOTPaMM CpeIHEro 0011ero 00pa3oBaHusl SABJISETCS CUCTEMHO-
NEeATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-JEATEIBbHOCTHBIM TMOJAXOJOM B  CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeIMeTa « XUMUsS» Ha YPOBHE CPEIHET0 OOIIETro
00pa30oBaHMs BBIIEIEHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYaIOIUMHUCS POCCUUCKOM TpPaXKJaHCKOM UIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIEHUIO;

HaJIMYK€ MOTHBALMU K 00YUYEHUIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M  CIIOCOOHOCTh OOy4YarolmmXxcsi PYyKOBOJCTBOBAaThCSA B  CBOEH
JEeSITENbHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMU, TPUCYILIMMH 1IEJIOCTHOM cUcTEME
XUMUYECKOT0 00pa30BaHus;

HaJIM4HME IPABOCO3HAHMS 3KOJOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBUTh LEIH
U CTPOUTH KU3HECHHbIE TUUIaHBbI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS MTpeAMETa « XUMUSA» JOCTUTAIOTCS B €UHCTBE
y4eOHOH M BOCHUTATENbHOW MAESITEIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U HJ€aJaMH POCCUIICKOTO
Ipa)IaHCKOIro 00IIeCTBa, MPUHATHIMU B OOLIIECTBE HOPMaMU U MpaBUJIaMH TOBEICHUS,
CIIOCOOCTBYIOIIMMHU TPOLIECCaM  CaMOMO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTH O0YyUYarOIIHUXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XHUMHsSD»  OTPa)karoT
c(hOpPMUPOBAHHOCTh  OMNbITAa [O3HABATEJBHOW M  MPAKTHUYECKOW JIESITENIbHOCTU
0o0yyJarouxcs 1Mo peanu3aiyy MPUHATHIX B 00111eCTBE IEHHOCTEHN, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro0 BOCIIUTAHUSA:

OCO3HAHUSI OOYYAIOIIMMHUCA CBOUMX KOHCTUTYIIMOHHBIX TpaB U OOSI3aHHOCTEM,
YBKEHHUS K 3aKOHY U TIPABOTIOPSI/IKY;

MPEJCTABICHUS O COI[MATIBHBIX HOPMaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUMN
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPU CO3JAHUU y4eOHBIX
MPOEKTOB, PEHICHUH YYEOHBIX M IMO3HABATEIBHBIX 3374, BBHIMOJTHECHHUH XWMHYECKHX
AKCIIEPUMEHTOB;
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CITOCOOHOCTH MOHUMATh U IIPUHUMATb MOTHBBI, HAMCPCHHUA, JIOTUKY W apI'YMCHTBI
APYTHUX IIPU aHAJIN3C Pa3JIMIHbIX BUIOB yqe6H0p“I ACATCIIBHOCTH,

2) IATPHOTHYECKOI0 BOCIIMTAHUA:

LICHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY M  HAYYHOMY  HACIIEIHIO
OTEYECTBEHHON XUMUU;

yBaXEHMsI K TMpoIeccy TBOpUecTBa B 0OO0JacTM TEOPUM U MPAKTUYECKOrO
IIPUMEHEHUSI XHMHUH, OCO3HAHUSA TOTO, YTO JOCTHIKEHUS HAyKH €CThb pPE3yJbTar
JUIATENbHBIX HAOJIOIEHUH, KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO
TPYyZa YYEHBIX U IPAKTUKOB;

MHTEpEeCa U IO3HABATEJIbHBIX MOTHBOB B IOJIYYEHHHM W MOCIEIYIOIIEM aHAIN3e
uH(GOpPMaIMU O IEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUMY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMUS, ’TUUECKOI0 MTOBECHHUS;

CITIOCOOHOCTH OIICGHMBATh CHUTYAIlMH, CBSI3aHHBIC C XHMHUYCCKUMHM SIBICHHSIMU,U
MIPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBIU
[IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C IMO3UITUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUM 3TUX MOCTYIKOB;

4) popMupoOBaHUS KYJbTYPHbI 310POBbA:

MMOHUMAaHUS [IEHHOCTEN 3/I0pPOBOTO M O€30macHOro 00pasa KU3HU, HE0OXO0AMMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY
310POBBIO;

COOMIONIEeHNsT TpaBWJI OE30MAaCHOTO OOpaImIeHus C BEHeCTBAaMU B  OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUS IEHHOCTU MPaBWJ MHAUBUIYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTyalUsAX, YIPOKAIOIINX 30POBbIO U KU3HU JIFOAEH;

OCO3HAHUSI TIOCJICICTBUW W HENPUSITUS BPEIHBIX MPUBBIYEK (YyMOTPEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHS]);

5) Tpy10BOr0 BOCIIUTAHMS S

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIE0BATEIBCKOM AESTEIbHOCTH,
00I11I€CTBEHHO T0JIE3HOM, TBOPUYECKOM U JPYTUX BUJIAX JACATEILHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YaCTHE€ B PEIICHHM MPAKTUYECKUX 3aJlay COLUaIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOEIo Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyuYeHHMIO TMpodeccuil pas3uyHOro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 0 XUMUH;

YBOXEHUS K TPYY, JIIOJSAM TPYJia U pe3yjbTaraM TPyA0BOM JIeITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHOU TpaeKTOpUU 0Opa3oBaHUs,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX J>KM3HCHHBIX IUIAHOB C YYETOM
JIUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEW K XHMHUHU, HMHTEPECOB U MOTpeOHOCTEH
00I1IeCTBA;
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6) ’IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH II€JIECO00Opa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

NOHUMAHHS TJOOAIBHOTO XapakTepa JKOJOTUYECKUX MpoOsIeM, BIUSHHS
AKOHOMMYECKHUX IMPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATILHOU CPEJIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIOIb30BaHUS JOCTUXKEHUM XUMHM JJIS PElICHUs
BOIIPOCOB PALMOHAIIBHOTO TPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBHM, MPUHOCAIIMX BPEI OKPYNKAIOIIECH MPUPOIHON
cpede, yMEHHUsS MPOTHO3UPOBATh HEOJArONPUSITHBIE HSKOJIOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U NIPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOIO SKOJIOTUYECKOIO MBIIUICHUS, SKOJIOTMYECKOM KYJIbTYpHI,
OIbITA JEATEIbHOCTA 3KOJIOTUYECKON HAINPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSA
UMHU B NIO3HABATEIbHON, KOMMYHUKATUBHON M COIIMAJIBHOW MPAKTHKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOSIThH UCOJIOTUU XeMO(hoOuu;

7) EeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHelU(pUKN XMMHUH KaK HAyKW, OCO3HaHMs €€ poJid B (HOPMUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO  IPEACTaBICHUS
00 OKpy’KaroleM MUpe Kak O €IMHCTBE MPUPObI U YEJIOBEKa, B TIO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEelIeHUU MPoOJIeM COXpaHEHHUs MPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JJIsl COBPEMEHHOM ITUBHUIIN3AINH: B €€
I'YMaHHCTUYECKOW HAMpPaBICHHOCTH W BaXXHOW pOJM B CO3JaHUUM HOBOM 0asbl
MaTepUalbHONW KYJIBTYPhI, PEIICHUH TJ00AJIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEeJI0BEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBON U IKOJIOTHYECKOM O€30MacHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECIICUEHUU YCIOBHM YCIEUIHOTO TpyJa M JKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOI TpaMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOOB MO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble
3HAHUS JUIS aHain3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpPa U MPOUCXOISAIINXB
HEM H3MEHEHUH, yMEHUsS JejaTh OOOCHOBAaHHBIC 3aKIIIOUYCHHS HA OCHOBE HAyYHBIX
($aKkTOB M UMEIOIIUXCS JAHHBIX C 1IEJIbIO MOJTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbBHO HCIOJIb30BaTh XMMHMUYECKHE 3HAHUS JJIS PEIICHUS
po0sieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpEca K MO3HAHUIO U UCCIIEA0BATENIbCKOM NesATEeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUU MO XMMHUHU B COOTBETCTBUHU C >KU3HEHHBIMU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOEHHOCTSAM TpyAa B pa3inu4HbIX cdepax mnpodeccuoHaaIbHON
NEeATEeIbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3ysbTaThl OCBOCHUS YUEOHOTO npeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo1mero oopa3oBaHus BKIFOYAIOT:

3HaYUMBbIE TUTSI dopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE MOHATUSA, OTpa)XKaroLUe
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELUPHUKY METOJIOB I03HAHUS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (MarTepus, BELIECTBO, HEPIus, SIBIECHUE, IPOLECC, CUCTEMA,
HAy4HbIH (DaKT, NPUHUMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEIOBAaHUE,
HaOJII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCcajbHble YyueOHble JeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obecneunBarome GopmupoBaHue (yHKIMOHAIBHON T'PaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMH 00yYaroIInXCs;

CHIOCOOHOCTh OOYHYAIOIIMXCSl HCIOJIb30BaTh OCBOEHHBIE MEKIUCIHUILIMHAPHEIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEPCAJIbHbBIE YUeOHbIEe IEHCTBHS B TO3HABATEILHON U
COLIMAJIbHOW MPAKTHKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU YUYEOHBIMU
N03HaBaTeJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMU.

Ilo3zHaBaTre/ibHbIEe YHUBEpPCAJbHbIE Y4eOHbIE HeilcTBHUS
ba3zoBbIe JJoruueckue aeiicTBHUA:

CaMOCTOSITeIILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAEIATh 1EIU AEATCIbHOCTH, 3a]1aBas mapaMeTpbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI ICSITEIBHOCTH C TOCTABJICHHBIMU LEISAMU;

MCIIOJIb30BATh TP OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBILIJICHUS — BBIJEISATh
XapaKTEPHbIC NPU3HAKHU IOHATHUM W YCTAHABJIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUSA JIJIs1 OOBSICHEHUSI OTJIETIbHBIX (PAKTOB U SIBJICHMUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUH JJIs1 KJacCHU(UKAIIMK BEIIECTB M XUMHYECKUX
peakuuii;

YCTaHABJIUBATh IPUUUHHO-CJIEACTBEHHBIC CBSI3U MEXKIY HU3yYa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, NCNYKTUBHbBIC, 10 aHAJIIOTUN),
BBISIBJIAITH 3aKOHOMEPHOCTHM M TNPOTHUBOPEYUS B PACCMATPUBAEMbIX SIBIICHUSAX,
(bopMYIIMPOBAThH BBIBOBI M 3aKITFOUCHUS,

MPUMEHATh B TMPOLECCE MO3HAHUA, HCIOJIB3YEMbIE B XUMHHM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30OBLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHUI 3HAK
(cuMBOJI) PyeMEHTa, XUMHUYecKass (opMmyJia, YpaBHCHHE XHMHUCCKON peakmuu — IpU
pelieHnr y4eOHBIX MO3HABATENbHBIX W MPAKTUUECKUX 3a/lad, MPUMEHSATh Ha3BaHHBIC
MOJICTIbHBIE MPEACTABJICHUSA 11 BBISBIICHUS XapaKTEPHBIX MPU3HAKOB H3yYaEMBbIX
BEIIECTB U XUMUYECKHUX PEAKIIUN.
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ba3zoBble uccienoBaTe/ibCKie 1eHCTBUSA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;
bopMyIMpOBaTh LIETU U 33]]a4H HCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABJICHHbBIE U
CaMOCTOATENEHO CHOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI JIJIsI (JOPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYXKJICHUI;

BJIAJIETh HABBIKAMU CAMOCTOSITEILHOTO INIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HaOM0AaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO TMPOTHO3UPOBATh €ro pe3yibTaT, (HopMyIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3yJbTATOB HCCIEIOBAHUS, COCTAaBIISThH
000CHOBaHHBIN OTUET O MPOJICTaHHON padoTe;

MPUOOPETATH OMBIT YYEHUUYECKOU HCCIIEI0BATEILCKON U MTPOEKTHOU JIEATEIIbHOCTH,
POSBIISITH CHOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOATENLHOMY MOUCKY METOJIOB PEIlICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

Pabora ¢ uapopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MH(pOpMaluu (HAyYHO-IOIMYJsSpHas
JUTEpaTypa XUMUYECKOTO COJEpX aHUs, CIPaBOUYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBaTh MH()OPMALIMIO PA3IMYHBIX BUIOB U (GOPM MPECTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(GbopMyJIHPOBATh 3aIPOCHI U IPUMEHSATH PA3IMYHBIE METOABI IIPHU MOUCKE U OTOOpE
uH(popMaIuu, HEOOXOIUMOM JIJIs1 BBIMIOJHEHUS yY€OHBIX 33/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpaTh ONTUMaIbHYIO (OpMy MpeAcTaBieHHs HWHPOpMaLUU
(cxembl, rpaduKu, AUarpamMmbl, TaOJUIbI, PUCYHKU U IPYTHUE);

MCIIONIb30BaTh HAYUYHBIM S3bIK B Ka4ECTBE CPEJCTBA MPH PadOTEe C XUMHUYECKOU
uHbopMaIueil: TpUMEHATh MEXIIpeIMeTHbIE ((pU3nueckre U MaTeMaTHYeCKUe) 3HaKU U
CUMBOJIBI, (HOPMYJIBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh U NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIIHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>XJaeMOW TeMbl B XOJ€ JAuajiora u/uiu
AUCKYCCHUH, BBICKA3bIBATb HCH, q)OpMy.HI/IpOBaTB CBOH IIPCHIOKCHHUA OTHOCHUTCIBHO
BBITIOJIHEHUS NPEIJIOKEHHOM 3aa4u;

BBICTYIIaTb C HpGSGHTaHHGﬁ PE3YJILTATOB IM03HaBaTEJIbHOM ACATCIIBHOCTHU,
IMOJIYUYCHHBIX CaMOCTOATCIbHO HWJIHM COBMCCTHO CO CBCPCTHHKAMHMU IIPH BBIIIOJIHCHHU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM padOThl IO HCCIEJOBAHUIO CBOMCTB
U3y4aeMBbIX BEIIECTB, peau3alii y4eOHOTO MPOEKTa W (POPMYIUPOBATH BBIBOJIBI 11O
pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN NYTEM COTJIACOBAHMUS MO3UIMH B XOJE
o0cyX/IeHHs] 1 OOMEHa MHEHUSAMH.
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PeryasiTuBHbIEe YHUMBEpCAJIbHbIE Y4eOHbIE HeHCTBHS

CaMOCTOSITENIBHO  IUIAHMPOBATh U OCYLUECTBIIATH CBOK  II03HABATEIIBHYIO
NEATENIbHOCTh, Omnpeaessiss €€ LeJd W 3aJadd, KOHTPOJMPOBATH M IO  MEpE
HEO0OXOIMMOCTH KOPPEKTUPOBATH MIPEAaraeMblil aITOPUTM JEHCTBUM MTPHU BHINOTHEHUN
y4eOHBIX M HCCIIEIOBATENbCKUX 3aJ]1ad, BhIOMpaTh Hanbosiee d(PPEeKTUBHBIN CIOCOO MX
pEeLEeHns C YYETOM ITOJIyYEHHsI HOBBIX 3HAHUM O BEIIECTBAX U XUMHYECKUX PEAKLIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEM JEATEIIBHOCTH HAa OCHOBE CAMOAHANIM3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMerHble pe3ynpTaTbl OCBOEHUS Kypca «OpraHudeckas XUMHS» OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MIPEICTABIICHUN O XUMUYECKON COCTABIISIONICH €CTeCTBEHHO-
HAy4YHOM KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SIBIEHUN TPUPO/IbI, B HOPMHUPOBAHUU
MBIIUICHUSI U KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAUMOM
JUTSL pelIeHUs] MPAKTUYECKUX 3a7a4 M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSK
CBOEMY 3JI0POBBIO M IPUPOJHOMN CPEAE;

BJIaJICHUE CUCTEMOU XUMUYECKUX 3HAHUM, KOTOPasl BKIIOYAET: OCHOBOIIOJIATAOIINE
NOHATUS (XMMHUYECKUN JJIIEMEHT, aToM, JJIEKTPOHHAas O0O0JI0YKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTH, AJICKTPOOTPUIIATEILHOCTh, XUMUYECKass CBS3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaIlléHHas ), MOJIb, MOJISIpHAS Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN
CKeJeT, (yHKIIMOHAIbHAS TPYIINA, PaIUKal, U30MEpHs, H30MEPHI, TOMOJIOTHYECKUN PSII,
TOMOJIOTH, YTJEBOJAOPOIbI, KHCIOPOX H Aa30TCOAEPIKAILME COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMHUU; MUPOBO33PEHUYECKHE 3HAHNUS,
JIe)Kalllkie B OCHOBE ITOHUMAHUS MPUYUHHOCTU U CUCTEMHOCTHM XUMHUUYECKHUX SIBICHUM,
(akTOJOTMYECKHE CBEJEHUS O CBOWMCTBAaX, COCTaBe, IOJY4YEHHMH U 0€30MaCHOM
UCIOJIb30BAaHUU BAXKHEMIIIUX OPraHUYeCKHX BEHIECTB B OBITY M MIPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBJISATH XapaKTEepHbIE TMPU3HAKK TOHSATHUH,
YCTAHABIMBAaTh HMX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIUE TIOHSTHUS IPH
ONMCAHUU COCTAaBa, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COCIUHEHMIA;

c(hOpMUPOBAHHOCTh yYMEHUW UCIOJIB30BATh XHUMHUYECKYIO  CHUMBOJUKY IS
COCTaBJICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€HHON) (Gopmyl
OPraHWYECKUX BEUIECTB U YPABHECHHM XUMHUYECKUX PEAKUWN, U3rOTABIMBATH MOJEIIH
MOJIEKYJI ~OpPraHMYE€CKMX BEHIECTB Uil WJUIIOCTPAUUM HMX  XHUMHUYECKOrO H
IIPOCTPAHCTBEHHOT'O CTPOECHUSI;

c(hOpMHUPOBAHHOCTh YMEHHMM yCTaHaBJIMBATh MPUHAUICKHOCTh HM3YYEHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHUIO K OMPeNeIEHHOMY KIacCy/TpyIie
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coeAMHEHU  (YraeBOAOPOAbI, KHUCIOPOA M  a30TCOJAEpXkallMe  COEIUHEHMUS,
BBICOKOMOJICKYJIIPHBIE COEJAMHEHHUS), JaBaTh MM Ha3BaHMUs IO CHCTEMaTUYECKOM
nomenkiatype (IUPAC), a Takke NpUBOAWTH TPUBHAJIbHBIE HA3BaHUS OTJEIbHBIX
OpPraHUYeCKUX BEIIECTB (3TUIJICH, MPOIMJICH, alleTUIICH, TUJICHTIINKOIIb, TIUIIEPUH, (DEHO,
dbopmanbaerua, aneraabIeruj, MypaBbUHash KUCIOTA, YKCYCHasi KUCIOTa, OJICMHOBas
KHCJIOTa, CTEAPUHOBAS KMCIIOTA, TIIFOK03a, PPYKTO3a, Kpaxmall, IeJUII0I103a, TIUIMH);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONIPEICTISATH BUIbI XUMHUUECKOU CBSI3U B OPTaHUYECKUX
coeMHEHUsIX (OAMHAPHBIC U KPATHBIE);

cOPMHPOBAHHOCTh, yMEHUS TNPUMEHATH IMOJIOKEHUS TEOPUU  CTPOCHHS
opranuveckux BemectB A.M. bytiepoBa st 0O0BbsICHEHUS 3aBHCHUMOCTU CBOMCTB
BEIIECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUBHUECKUE U
XUMHUYECKUE CBOWCTBA TUIIUYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX
BeIlleCTB (METaH, TaH, TUIICH, POIMWICH, aleTuliieH, Oyraauen-1,3, MeTunoyTaaueH-
1,3, OeH30JI, METAaHOJ, 3TaHOJ, ITWJICHIJIMKOJb, TIULEPUH, (EHOJ, aleTalbIeru,
MypaBbHHAasi U YKCYCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmall, IEeJUI0J03a, aMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXKJIY HUMH YypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUN C UCTIOIBb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh WCTOYHUKH YTIJIEBOJIOPOIHOTO
ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojib), CIIOCOOBI MX TMEPEepadOTKH M MPAKTUYECKOE
MPUMEHEHHE MPOIYKTOB NMepepadOTKH;

chOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BEIYMCICHUS IO XUMUYECKUM YPAaBHEHUSIM
(Maccel, 00bE€Ma, KOJMYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIUH 10
U3BECTHBIM Macce, OOBEMY, KOJWYECTBY OJHOTO €3 MCXOJIHBIX BEIIECTB WIH
IPOJIYKTOB PEAKIINH);

c(OpMHPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMOM 3HAHMM 00 OCHOBHBIX METOJIaX
HAYYHOTO TMO3HAHMS, UCTIOJIb3YEMbIX B XUMUU MPU U3YyUYCHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HAONIOJEHUE, WU3MEpPEHUE, HKCIEPUMEHT, MOJACIMPOBAHUE), HCIOJIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHMS ISl MIPUHATUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOAaTh MpaBWiIa TMOJb30BAHUS XUMHUYECKOU
NOCyJI0i 1 1a00paTOpHBIM 000pYIOBaHUEM, a TAKKE IIPABHUIIa OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKILMSIMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh  YMEHUW  IUIAHUPOBaTh U  BBINOJHATH  XUMHYECKH
AKCHEPUMEHT (TIpPEBpalllEHUs] OPraHUYECKUX BEIIECTB INMpPU HArpeBaHUM, IOITYUYCHHE
STUJIEHA U HW3Y4YEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPraHUYECKHX BEIECTB,
JieHaTypanus OeJIKOB MpU HArpeBaHHM, I[BETHHIE PEaKIMU OEJIKOB) B COOTBETCTBUHUC
MpaBWJIaMH TEXHUKHU O€30MacHOCTH MpU OOpalIEHUU C BEIIECTBaMH U JIaDOpaTOPHBIM
000pyI0OBaHUEM, NPEACTABIATH PE3yJbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMucH ypaBHEHUU COOTBETCTBYIOIIMX PEAKIUN M (OPMYIHPOBATH BHIBOABI HA OCHOBE
ATUX PE3yJIbTaTOB,;

19



c(hOpMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAJIMU3UPOBATH  XUMHUYECKYIO
nH(OpMaIHIO, OTyYaeMy0 U3 pa3HbIX HICTOUHHKOB (CpeACcCTBa MacCoBOM UHGOpMAIUH,
WHTEepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh PaBUia IKOJIOTUUECKH 11e71eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIHLHOCTH B LIESAX COXPAHEHUS CBOETO 37]0POBbS U
OKpYXarued IOPUPOAHOM Cpelbl, OCO3HABATH OIMACHOCTh BO3JICUCTBUS HA JKUBBIC
OpPraHU3MbI OIPEICIEHHBIX OPTraHUYECKUX BEIIECTB, MOHMMAas cMbICH ntokazaresst [1J1K,
MOSICHATh Ha TpUMEpax CIOCOObl YMEHBIIEHUS W MPEIOTBpAIIEHUs] WX BPEIHOTO
BO3JEHCTBHUS HA OPTaHU3M YEJIOBEKA;

JUIsT  00y4YarolIuXcsi C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbSI: YMEHHUE
NPUMEHSTh 3HAaHUST OO0 OCHOBHBIX JIOCTYIHBIX METOJaXx MO3HAHMUS BEUIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CJIENBIX M CIA0OBUASAIIMX OOYyYaIOIMMXCS: YMEHHUE HCIO0JIb30BaTh PelibehHO
TOYCUHYIO cucTeMy o0o3HaueHu# JI. bpaiins nys 3anucu XuMudeckux popmyi.
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[Beemute TEKCT]

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
HaumenoBaunue
Ne KommuectBo OCHOBHEIE BUJIBI IEITENHLHOCTA
pa3nenoB U TEM [IporpammHoOe conepxanue
/11 4acoB 00yUarIIMXCs

y4eOHOTrO0 nmpeaMera

Paznen 1. Teopernueckue oc

HOBBI Opranu

YyecKOd XUMHH

1.1

[Ipenmer
OPraHUYECKON XUMHUHU.
Teopus crpoenus
OPraHuYEeCKuX
COEeIMHEHUN

A.M. bytneposa

3

[IpeaMeT oprannyecKkor XUMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B NIOJIYUCHUN HOBBIX BEILIECTB
Y MarepuanoB. Teopus CTpoeHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. byTtnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ POPMYJIBI
OpraHuYecKuXx BelecTs. [ omoiorus,
n3omepust. XUMHYECKAas CBSI3b

B OPTaHUYECKUX COEMHEHUSAX: KPaTHbIC
CBSI3U, G- U T-CBS3U.

[IpencraBnenue o Ki1acCU(PUKALMU
OpraHn4eckux Beniects. Homenkiarypa
OpPraHUYECKUX COCIMHECHUHN
(cucTeMaruueckas) u TpUBUAJIbHbBIC
HA3BaHUS BAXHEUIINX MPEICTABUTEIEN
KJIACCOB OPTaHUYECKHUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4YeHUsI BelIeCTB U UX MPeBpPallleHH:

PackpbIBaTh CMBICI H3y4aeMbIX
HNOHSTUH (BBIABIISITh UX XapaKTEpPHbIE
IPU3HAKH), yCTAHABIUBAThH UX
B3aUMOCBS3b.

IIpuMeHATH OJIOKEHUS TEOPUN
CTPOEHUSI OPraHUYECKUX BEILIECTB

A. M. byTtnepoBa ajisg 00bsICHEHHS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcronb30BaTh XMMUYECKYHO CUMBOJIMKY
JUISL COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaEHHON) POpMyIT OpraHUIECKIX
BEILECTB.

Onpenenarb BUJIbI XUMUYECKOU CBA3U
(onuHapHbBIE, KPaTHBIE) B OPraHUYECKUX
COEIMHEHMUSIX.

PackpsIBaTh posib OpraHM4eCcKON XUMUH
B IIPUPOJIE, XapaKTEPU30BATh €€
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[Beemute TEKCT]

e JlemoHCTpanuu:

— O3HAKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BELIECTB U MaTepuaIaMu
Ha UX OCHOBE;

— OIBITHI 10 [TPEBPALLEHUIO
OpPraHUYECKUX BEUIECTB MPH HArPEBAHUU
(nnaBnenue, oOyTJIMBaHKUE U TOPEHUE).

e JIabopaTOpHBIE OIBITHI:

— MOJAETUPOBAHNE MOJIEKYJT
OpPraHUYECKUX BEIIECTB

3HAY€HUE B KU3HH YEJIOBEKA,
WJUTIOCTPUPOBATH CBS3h C APYTUMHU
HayKaMH.

HaOmromaTh 1 onmuceIBaTh
JEMOHCTPAIIMOHHBIE OTBITHI; IPOBOANTH
Y OTIMCHIBATH JJAOOPATOPHBIE OMBITHI U
IpakTUYecKue paboThl

Hroro no pazneny

Paznen 2. YrieBoaopoasl

AJIKCHBI, aJIKaJANCHBI,
AJIKMHBI

2.1 | IlpenenbHbie AJIKaHBI: COCTaB U CTPOECHHUE,
YIJIEBOLOPOABI — TOMOJIOTMYECKHN pAx. MeTaH u 3TaH —
aJKaHbl MPOCTEUIINE PEICTABUTENN ATKAHOB!

COCTaB, XUMHUUYECKOE CTPOCHHE,
busnyeckrue 1 XUMUIECKIEe CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUs ),
HaXOKJEHUE B IPUPOJIE, OJIYUEHUE U
PUMEHEHUE

2.2 | HempenenbHbIC AJIKEHBI: COCTaB U CTPOCHHUE,
YTJIEBOAOPOIBIL: TOMOJIOTUYECKUN Psifl. DTUIIEH —

IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
buznyeckue 1 XuMUIECKIe CBONCTBA
(peakiuu TuIpUpOBAHMS,
raJIOTEHUPOBAHMS, TUApATALH,

PackpbIBaTh CMBICI U3y4aeMbIX
NOHSATUN (BBISBIISITH X XapaKTEPHbIE
IPU3HAKH), YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MMOHATHS

IIPU OITMCAHUU COCTaBa, CTPOCHHUS U
IIPEBPAILLECHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMHUYECKYHO CHUMBOJIUKY
JUISl COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIE€HHON) GOpMYJT OpraHUYECKUX
BEIECTB.

VYcraHaBnuMBaTh NPUHAUIEKHOCTh
BEILIECTB K ONPEACIICHHOMY KJIaccy
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OKHUCJICHHUSI U TTOJIUMEPHU3aIlin)
HaXO0XJEHHUE B IPUPOJIC, OJIYUCHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraaues-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOECHHUE, PEAKIIUS MOJIUMEPHU3AIINH,
IIPUMEHEHUE (1151 CUHTE3A
MPUPOAHOTO U CHHTETUYECKOTO
KayudyKa U PE3UHBbI).

ANKWHEL: COCTaB 1 0COOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUH PSII.
AlLIeTHIIEH — MPOCTEUILINMA
MPEJCTABUTEIb ATIKHHOB: COCTaB,
XUMUYECKOe CTpoeHue, GU3NIECKUE U
XUMUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TATIOTEHUPOBAHUSI,
TUJpaTalli TOPEHUS ), HaAXOXKICHUE

B IIPUPO/IC, TTOTYyYEHHE U IPUMEHEHUE

2.3

ApomaTuyeckue
YTIIE€BOAOPOIbI

ApeHbI: OEH30J1 U TOJIYOJ1, COCTaB,
XUMHUYECKOE CTPOCHHUE MOJIEKYII,
bu3nYecKue U XMMUYEeCKre CBOMCTBA
(peakuuu rajJoreHupoBaHuUs U
HUTPOBaHMUS ), MOJTyYCHUE

U npuMeHeHue. Biusinue 6ex3ona

Ha OpraHu3M denoBeka. [ eHeTnueckas
CBSI3b YTJIEBOJOPOJIOB

YTJIEBOJIOPOJIOB 110 COCTaBYy U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMaTUYeCKON HOMEHKJIATYPE;
MIPHUBOJIUTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIBHBIX MIPEJCTABUTEIICH
YIJIEBOJIOPO/IOB.

OnpenensiTb BUAbl XUMUYECKOU CBSI3U
B MOJIEKYJIaX yTJI€BOJOPOIOB;
XapaKkTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITOCOOHOCTH
YIJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHEeHHUe, PU3NYECKHUE U
XUMHYECKUE CBOMCTBA, BAXKHECHIIINE
CIIOCOOBI MOTYYEHHS] TUITUYHBIX
MpeACTaBUTENICH pa3IMYHBIX KJIACCOB
yIJIEBOJOPOIOB (METaHa, 3TaHa,
ATUJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30:1a, TOJYOJIa).

BBISBIISITE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJOPOIAMU U MOJTBEPKIATH €€
HaJU4Yue ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
peaKIuii ¢ UCTIOIb30BAHUEM

CTPYKTYPHBIX (hOPMYIL.
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2.4

[Ipuponnsie
UCTOYHUKHU
YTJIEBOJOPOIOB U UX
nepepadoTKa

[Ipuponnslii ra3. [lomyTHble HedTsHBIE
ra3el. HedTh 1 €€ mpoucxoxaenue.
Crnioco6b1 epepaboTKu HEDTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHI,
KaTanuTudeckuii). [IpoayKTh
nepepadoTku HeTH, UX IPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B OBITY.
KaMeHHbI1 yTroJib U MPOIYKTHI €T0
nepepadboTKHU.

JKCIEePUMEHTAIbHbIE METO/IbI
HU3yYCHUS BellecTB

U MX NIpeBpallleHuIi:

e JleMOHCTpanuu:

— xomeknun «HedTb» u «YT0oIBY;

— BujgeodparmenT «Bynkanuzarus
PE3UHBDY.

e JlaGopaTopHBbIE OMBITHI:

— Ka4eCTBEHHOE OIpe/esIeHHE yriepoaa
Y BOJIOPOJIa B OPIraHMYECKUX BELIECTBAX;
— O3HAKOMJICHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kayu4yKOB U PE3HHBL;

— MOJEIUPOBAHUE MOJIEKYJI
YIJIEBOJOPOJIOB U
raJIOreHOMPOU3BOIHBIX.

e [IpakTHueckue pabOTHI:

Ne 1. Tlomy4yenue 3TuneHa 1 U3y4eHue
€ro CBOMCTB.

XapakTepu3oBaTb HCTOYHUKHU
YTJIEBOJIOPOTHOTO CBIPhS (HEPTH,
MPUPOJIHBIN Ta3, yrojb), CIOCOOBI UX
nepepabOTKU U MPAKTUYECKOE
MPUMEHEHHUE TI0Ty9aeMbIX MPOIYKTOB.
Hcnonbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS — IPOBEJICHUE,
HaOJI0IeHUE U OMMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1abOpaTOPHbBIE OMBITHI U
pakTu4YecKkue paboThl).

CrnenoBaTh ImpaBuiIaM O€30MacHOM
paboThI B TabopaTopuu

P UCTIOJIB30BAHUH XUMUYECKON
NOCY/Ibl U 000PYIOBaHHUS, & TAKKE
npaBuiIaM oOpalieHus ¢ BelleCTBaMu

B COOTBETCTBUU C HHCTPYKIIHSIMU
BBITIOJTHEHUS JJTA0OPATOPHBIX OMBITOB U
MPAKTUYECKUX paOOT MO MOTYUYESHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBisiTh pe3yabTaThl
AKCIIEpUMEHTa B (popMe 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN
U JIeNIaTh BBIBOJIbI HA UX OCHOBE.
[TpoBOIUTE BEIYUCTICHUS

JUTSI OTIpEIeNIEHUS MOJIEKYJISIPHON
(opMyJIIbI OPraHU4YECKOrO BEIIECTBA,
110 YPABHEHUIO XUMUYECKOHN peaKInu.
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[Beemute TEKCT]

e PacuérHble 3a1a4u:

— OIIPENEIIEHUE MOJIEKYJIAPHOM
(bopMyIIBI OPTaHUYECKOTO BEIIECTBA

10 MacCCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX DJIEMEHTOB;

— PacyéThl 10 YPAaBHEHUIO XUMUYECKOU
peakuuu

CamMocCTOATENBHO IUIAHUPOBATH U
OCYILECTBIIATH CBOIO IIO3HABATEIIBHYIO
NEATEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON yueOHOMI
NEeATEIIbHOCTH

Hroro no pasgeny

13

Paznen 3. Kuciaopoacoaepxxanue opraHudecKue coe{uHeHust

3.1

Crouptel. @eHon

3

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHOJI, XUMHUYECKOE
CTpOCHHE, PUNICCKUE U XUMUUYSCKUE
CBOMCTBA (peaKUU C aKTUBHBIMU
MeTaJlaMU, TaJJOT€HOBOIOPOIaMHU,
ropeHue), npuMmeHenue. Bomnopoanas
CBs13b. DU3HOIOTHUECKOE JIeHCTBUE
METAHOJIa U 3TAHOJIA HA OPTraHU3M
YyeJI0BeKa.

MHOroaToMHbIE CIIUPTHI: ATUJICHTJIMKOJb
Y TJIALEPUH, XUMHUYECKOE CTPOCHUE,
(dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3amMOAECHCTBHE CO MIECTOYHBIMU
METaJlJTaMH, KAY€CTBCHHAS PEAKIIUS
Ha MHOTOAQTOMHBIE CITUPTHI).
DuU3MO0JIOrHYECKOE JCHCTBUE

Ha OpraHu3Mm 4esjoBeka. [ [pumenenue
TJIMLEPUHA U STHJICHTJIUKOJIA.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBISBIISITH UX XapaKTepHbIE
MPU3HAKH), YCTAHABIMBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE OHATHUSA

IIPU ONKMCAHUU COCTaBa, CTPOCHUS U
IIPEBPAILLECHUN OPraHUYECKUX
COCUHEHUN.

Hcnonp30BaTh XUMUYECKYHO CHMBOJIUKY
JUTSL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POopMyI1 OpraHUuYEeCKUX
BELLECTB.

VYcranaBauBaTh NPUHAAJIEKHOCTD
BELIECTB K ONPEJEICHHOMY KJIaccy
110 COCTaBy U CTPOEHUIO, Ha3bIBaTh X
10 CHCTEMATUYECKON HOMEHKJIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC Ha3BAHUS
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®enon. CTpOEHUE MOJIEKYIIBL,
¢du3nveckue 1 XMMUYECKHE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
(buznoNornyecKoe IeucTBIe

Ha OpraHu3M uesoBeka. [I[pumenenue
dbenona

3.2

AJbAETUIBI.
KapOoHOBBIE KUCITOTHI.
CnoxubIe 2GUpPBI

Anpaerunpl: hopManbaerua u
alneTanbAeru]], XAiMUYECKOe CTPOCHHUE,
bu3NYecKue 1 XUMUYECKHE CBOMCTBA
(peakuuu OKUCIICHUSI U BOCCTAHOBIICHUSI,
KaueCTBEHHbBIC PEaKIUN), OJIyYeHUE U
MIpUMEHEHUE.

OHOOCHOBHBIE MPEIETbHbBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
bu3HYecKue 1 XUMUYECKHE CBOMCTBA
(oOuue cBOMCTBA KUCIIOT, PEaKIIHs
TEpUPUKALINN), TOIyUCHHUE U
npuMmeHeHue. CTeapruHOBas U OJIEMHOBAs
KHCIJIOTHI KaK TPE/ICTABUTEIN BBICIIIHX
KapOOHOBBIX KMCJIOT. MblLjla Kak COJId
BBICIIMX KapOOHOBBIX KUCJIOT, UX
MOIOIIlee JIeHCTBHUE.

Cnoxuble 3QUphl KaKk TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ Mponus
CIOXHBIX 2pupoB. Kupsl kak

OT/ICJIbHBIX MpEICTaBUTEEH
KHUCJIOPOJICOJICPKAIIMNX COCTMHEHHUIA.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
npUMeHEeHue, PU3NYECKHUe U
XAMHUYECKUE CBOMCTBA, BAKHEUIIINE
CIOCOOBI MOTYUYEHHS] TUITUYHBIX
peACTaBUTENICH pa3IMYHBIX KJIACCOB
KUCIIOPOJICOICPKAIUX COEAUHEHUI
(MeTaHoIIa, 3TaHOJIa, TJIUIIEPUHA,
dbenona, hbopmanbaeruia,
aleTaIbACTUa, YKCYCHON KUCIIOTHI,
TJIFOKO3BI, CaXxapo3bl, KpaxmMala,
[EJITF0JIO3BI ); BBISIBJISITh TEHETUUECKYIO
CBSI3b MEX/1y HUMU U OATBEPKAATh €€
HaJIMYHUE YPAaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
pPEAKILHI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIL.

OnuceIBaTh COCTaB, XMMUYECKOE
CTPOCHHUE U IPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

JUIS1 )KU3HEIEATeIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTh BO3/ICHCTBUS
Ha KUBBIE OPTaHU3MBI OIIPEEICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha IIpUMepax Croco0bl YMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIIOT. ['uaAponIn3 ;xupoB

3.3

YrineBojbl

VYriieBoapl: cocTaB, KilacCUPUKaLIUS
yIaeBOAOB (MOHO-, TU- U
nonucaxapubl). ['moko3a —
IIPOCTEUIINI MOHOCAXAPU:
OCOOEHHOCTH CTPOCHUS MOJIEKYJIbI,
(bu3HYecKue 1 XUMUIECKHE CBOMCTBA
TJTIOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucienue
aMMUAa4YHBbIM paCTBOPOM OKCHJIa
cepebpa(l), BoccranoBneHue, OpokeHUE
TJIFOKO3BI ), HAX0KJAEHUE B IPUPOJE,
MPUMEHEHUE TIIFOKO3bI, ONOJIOrHYecKas
POJIb B )KU3HENESITEIbHOCTH OpraHu3Ma
yenoBeka. Porocuntes. Opykro3a kak
M30MeEp TIFOKO3BbI.

Caxapo3za — npecTaBUTENb
IUCcaxapuaoB, THIPOIIU3 Caxapo3bl,
HAXOXKJEHUE B IPUPOJE U IPUMEHEHUE.
Kpaxman u uennroo3a Kak NpupoHbIe
MOJIUMEPHI: CTPOEHUE Kpaxmaiia u
[EJUTIONI03b, PU3NUECKHUE U XUMUYECKUE
CBOMCTBa Kpaxmaia (THIpoJin3,
KaueCTBEHHAas peaKIusi C HOJOM).
JKCIepUMEHTAIbHbIE METO/bI
H3y4YeHHUs BeleCTB M UX NpeBpalleHuii:

Y TIPEIOTBPAIICHHS KX BPEIHOTO
BO3/ICHCTBUSI HA OPTaHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TIO3HAHUS — TIPOBEJICHHUE,
HAOJIIOICHHUE U OMTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (J1TA00PaTOPHBIE OTIBITHI U
MPaKTHYECKUE PAOOTHI).

CnenoBath mpaBuiiam 0e301acHOMN
paboThI B TabopaTopuu

IIPU UCTIOJIb30BAHUM XUMUYECKON
MOCY/IbI U 000PYIOBaHUS, & TAKKE
npaBuiiaM oOpaleHusl C BelllecTBaMu

B COOTBETCTBUU C UHCTPYKIMSIMU
BBITIOJTHEHUS J1a00OPaTOPHBIX OMBITOB

U PAKTUYECKUX PAOOT MO MOTYyUYEHHUIO
U U3yYCHUIO OPTaHNYECKUX BEIECTB.
[IpencraBusTh pe3yabTaThl
AKCIIEpUMEHTA B (pOpMeE 3anucu
YPAaBHEHUM COOTBETCTBYIOIINX PEAKIUN
¥ JIeNIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTE BEIYUCICHUS

VTS OTIPEJICIICHUST MOJICKYIISIPHOM
(dhopMyIIBI OPTaHUYECKOTO BEIIECTBA,
110 YPaBHEHUIO XUMHUYECKON PEaKIIUU.
CaMoCTOSITENBHO TUTAHUPOBATD U
OCYIIECTBIISITH CBOO MIO3HABATEIHHYIO
NEeSATETHHOCTD; MPUHUMATh aKTHBHOE
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e JlabopaTOpHBIE ONBITHI:

— TOpEHUE CIUPTOB;

— B3aUMOJICIICTBUE IIMIEPUHA

¢ rugpokcuaom meau(1l);

— Kau€CTBEHHBIE PEAKLIUH aJIbJICTU0B
(OKuCIEeHNEe aMMHUAYHBIM PAaCTBOPOM
oKcHujia cepedpa U TUIPOKCUIOM
menu(Il));

— B3aMMOJICMCTBUE Kpaxmalia ¢ HOJOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuéTHbIe 3a/1a4n:

— ONpENEIICHUE MOJIEKYJISIPHOU
(bopMyJIBI OPraHUYECKOTO BEIIECTBA
10 MacCCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX DJIEMEHTOB U IO Macce
(00BeMy) IPOTYKTOB CTOpPaHUS,

— Pacy€Thl 10 YPAaBHEHUIO XUMUYECKOU
peakiuu

y4acTHE B IpyNIOBOK y4eOHOMI
NEeATEIbHOCTH

Hroro no pasneny

13

Pa3znen 4. A3oTconepxamme OpraHnveckre coelMHEeHU s

4.1

AMUHEL.
AMUHOKHUCJIIOTHI.
benku

3

AMMHBI: METUJIAMUH — IPOCTENIIINI
MPEJICTABUTENIb aMUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (DU3UIECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu

PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSATUM (BBISBIISITH X XapaKTePHbIE
MPU3HAKU), yCTAHABIIUBAThH UX
B3aUMOCBSI3b, HCII0JIb30BaTh
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C KUCIIOTaMU U TOPEHUS ), HAX0XKICHUE

B [IpUpOJie. AMUHOKHUCIIOTHI KaK
aMmdoTepHbIe OpraHUYeCKUE COCTUHCHUS.
dusznyeckue 1 XMMHYECKHE CBOMCTBA
aMUHOKUCJIOT (Ha IpUMEpe TIIMIMHA).
buosornueckoe 3HaueHNE AMHUHOKHCIIOT.
CHHTE3 IIENTUI0B.

benku kak mpupogHbIE TTOJIUMEDHI.
[lepBuunasi, Bropu4Hasi U TpeTUUHAS
CTPYKTypa 0enkoB. XUMHUYECKHUE
CBOMCTBA OCJIKOB: THIPOJIU3,
JieHaTypalusl, KaueCTBEHHbIE peaKIuu
Ha OEJIKH.

IKCNePUMEHTAIbHbIE METOAbI
U3y4YeHUs BeleCTB U UX NMPeBpalleHni:
e JleMoHCTpauu:

— JIeHaTypalus OCJIKOB MPHU HarpeBaHUH;
— IIBETHBIC PEAKITUU OCIIKOB

COOTBETCTBYIOIIME MOHITHUA
IIPU ONMCAaHUU COCTaBa, CTPOCHUS U
MIPEBPAIIECHUN OPraHUYECKUX
COEIMHEHUMN.

Hcnosb30BaTh XUMHYECKYEO CUMBOJIUKY
JUISL COCTABJICHUS] MOJIEKYJISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIéHHON) PopMyI1 OpraHNIEeCKUX
BEILIECTB.

OnpenensaTe NPUHAAJICKHOCTh BEIIECTB
K ONPEAECIEHHOMY KJIacCy MO COCTaBy U
CTPOECHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIIbHBIE HA3BAHUS
OTJEJIbHBIX ITPEICTABUTEIICH.
XapakTepu3zoBaTh COCTaB, CTPOEHUE,
IpUMEHEHHUE, PU3NUECKHE U
XUMHUYECKHE CBOMCTBA, BAXKHEUILINE
CIOCOOBI MOTYYEHUST TUTTHYHBIX
MPEICTABUTEINICH a30TCOAECPKAIIUX
COeAMHEHU (METHUIIaMUHA, TJIMINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIKOB; MOSACHIThH
Ha MpUMepax 3HaueHue OeTKOB

JUISl OPraHU3Ma YEI0BEKa.
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Hcenonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — HA0JII01aTh U
ONMUCHIBATH JEMOHCTPALIMOHHBIN
JKCIICPUMEHT.

CaMOCTOSTENBHO IIJIAHUPOBATh U
OCYILECTBIIATEH CBOXO II03HABATEIBHYIO
JNEATEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON yueOHOMI
NEATEIbHOCTH

Uroro no pazgeny

3

Pazneu. 5. BbicokoMOJIeKYJIsIPHBbIE COeTUHEHUSA

5.1

[InmacTtmaccel.
Kayuyku. BosokHa

2

OCHOBHBIE MMOHSATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALINH, CPEAHSIA
MoJIeKyJisipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEMHEHNH — MTOJIUMEpU3alus U
MOJIMKOHICHCALIHSL.

[TnacTmaccel (HOJIUATUIIEH,
MOJUITPOTIHIICH, TOTMBUHUIXJIOPU,
nosuctupoit). HatypanbHelil u
CUHTETHYECKUE KAyUyKHU
(OyTaIMeHOBBIM, XJIOPONPEHOBHIN U
M30IPEHOBBIN). BosiokHa: HaTypanbHbIe
(XJIOTIOK, MIEPCTh, MIENK),
HCKYCCTBEHHBIE (alI€TaTHOE BOJIOKHO,

Brnaners n3yyaeMbIMH XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICI
W3Y4aeMbIX OHATUN U IPUMEHSTh 3TU
MOHSATHS IPU ONMCAHUU COCTaBA U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEUIECTB,

TUTs1 OOBSICHEHUS OTJICTBHBIX (PaKTOB U
SIBJICHUM.

Hcnosib30BaTh XUMHUYECKYEO CUMBOJIMKY
JUTSI COCTaBIICHUS CTPYKTYPHBIX (hopMyt
BEIIECTB U YPAaBHEHUI PEAKIINHU
MOJIMMEPU3ALUU U TTOJIMKOHACHCAIUH.
OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauOoJee paclpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IIPUMEHEHUE
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BHCK03a), CHHTETUYECKHE (KaIllpOH U
JIaBCaH).

JKCNepUMeHTATbHbIE METOABI
M3Yy4YeHHs BelleCTB U MX NpeBpallleHnii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ 00pa3Lamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKkoB

B PA3JINYHBIX OTPACIIAX.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — HA0JII01aTh U
ONUCHIBATh JEMOHCTPALIMOHHBIN
DKCIIEPUMEHT

Wroro no pazgeny 2
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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