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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoin
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM00OYCIOBIECHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TalOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKe JKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM € YYETOM crnenuduKu HAyKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT ocoOyio pojib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEeKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCS  0a30BbIE  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XUMus» c@opMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecko XMMHUU IMOJIyYalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHUs B mHpeaMmere «XuMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYaromMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACWCTBUN, HMEIOUMX ©0a30BOe 3HAYeHHE JUIA
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHusi XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEISIMU W3Y4YEHUsS MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opMUpOBaHWE CHUCTEMBl XHMHUYCCKMX 3HAHMM KaK  Ba)KHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOJUMBIX Uil IpUOOpETEHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITENBLHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHYECKOTO 3KCIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero odpazoBaHus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMXcsl K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKE NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTh «EcrecTBeHHO-HayUYHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpea”ero o6miero obOpaszoBaHusi, coctaBisieT B 10 kmacce — 34 yaca (1 yac B
HEJIEJTIO).



COAEPXKXAHUE OBYUEHUA
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[IpenmeT opraHMYecKoil XMMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE B
MOJY4YCHUHU HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHenui A. M. bytiepoBa, €€ ocHOBHBIE MoJI0kKeHUA. CTPYKTYpHBIC (POPMYJIBI
OpPraHMYeCKuX BemecTB. [omoisiorus, wu3omepusa. XuUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienre o KiaccupuKalud opraHuYeckux BeriecTB. HoMeHknaTypa
OpraHUYeCKUX COCAMHEHUM (CHCTeMaThuyeckas) W TpUBHAJIbHBIE Ha3BaHHS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKHUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB U HUX NPEBPALICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMh OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICJTUPOBAHHUE MOJICKYJI OpPraHWYECKHX BEIECTB, HAOIIOJCHUE U
OIMCAHKUE IEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILICHUID OPTAaHUYECKUX BEILICCTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEHININE TIPEACTABUTEIIN aJKaHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBa
(peakuuM 3aMelnieHuss W TOPEHHMS), HAXOXKJACHHE B NPHUPOJE, TMOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUM PALl. DTWIEH U MPONUIICH —
MPOCTEHININE TPEACTABUTEIIN aJKCHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuMM THAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS |
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTEUINHNN MpEeACTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (U3UUECKUE W
XUMHUUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHUs] ), MOJyYeHUE U TPUMEHEHHUE.

Apensl. beH30m: cocraB, CTpoeHHE, (PU3HYECKHE W XUMHUYSCKHE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U pUMEHeHue. 10.1yon:
cocmas, cmpoeHue, (uzuyeckue U  Xumudeckue  ceolicmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOIYYeHue u npumeHneHue. TOKCUUYHOCTD
apeHoB. |'eHeTnueckas CBSI3b MEXAY YIJEBOJAOPOJAAMH, IPUHALICKAIIUMHA K
Pa3IMYHBIM KJIaccam.



[IpuponHble HMCTOYHMKHM YIJIEBOAOPOAOB. IlpupoaHelii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTku He(TH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThl: MOJIyYEHHUE TUIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBMEe METaHOJIa M ATaHOJIAa HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rauueputa v STUIICHIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerunpl U Kemowuwvl. DopManmpaerua, aneTanbAETHA:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peakuMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxkHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenune xupoB. buonoruueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBUE C




ruppokcugoM Mmeau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOWCTBA Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcuzmoM wMenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
IPOBEJCHHUE MMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEeHMs. IlepBruuHas,
BTOpUYHAs U TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWMCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHuM, LIBETHHIC PEAKLIUU OEJIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPHU3ALUs U MOJUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peannsanys MEeXIpPEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKOM XMMHM B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kiaccu]UKalus, NepUOJUIHOCTb, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHUIIBI KX H3MEPEHHUSL.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: mNUILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHUA,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMSI MPOTPaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TpakJaHCKOTo OOIlecTBa, NPUHATHIMH B OOILIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesSTEeIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUU U INPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHsI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M IO03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM U MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 3I0pOoBOro M 0Oe30MacHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTHM TPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHUIO Mpodecchii pa3TuyHoro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUSI TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JACHUCTBUW, MPUHOCIIIUX Bpel OKpYXKaroueu
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJI00ATBHBIX MPoOeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUsS CYUIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHENUPUKY METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(UKANMKM BEMIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXJ1a€MOM T€MbI B XOJ€ IUaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUU MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAKOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBICHUI
opuponbl, B (HOPMHUPOBAHMM MBIIUICHUS U  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHsI TPAKTUYECKUX 33124



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralole TMOHATUSA (XMMHMYECKUH JJIEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpaméHHas), MOJb, MOJIApHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
paaukan, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUIM psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMe COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IIOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE IMPU3HAKU TOHSTHI,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIONb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHMYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CoeInHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepikKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAWHEHUS), JaBaTb WM Ha3BaHUA IIO0
cuctematuyeckoil Homenknatype (IUPAC), a Takkxe NpUBOAUTH TpPUBHAIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJICMHOBAsl KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K034,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH [OJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH Pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWJICH, AallCTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAaHOJ, STAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI HX MepepaboOTKH U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEHICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWICHA W W3YyYCHHE €ro CBOWCTB, KAaYeCTBCHHBIC PEAKIUU OPTraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHHEM, WPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIIONATh  TpaBWja  DKOJOTUYECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

KoaudecTBO 4acoB

13?1 HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero Kontposbubie | [Ipakruteckue
padoTsbI padoThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
1 | IloBrOpenue kypca xumun 9 Kiacca 2 1
5 [Tpenmet oprannyeckoit xuMuu. Teopus CTpOEHHUS OpraHudecKux coenuHeHuit A. M. 9
byrneposa
Hroro no pazneny
Pa3nea 2. Yraesogopoasnl
1 | [IpenenbHbIC YIIIEBOAOPOABI — AJTKAHBI 2
2 | HempenenbHble yriieBOIOPO/Ibl: aTKEHbI, alKaJUeHbl, ATIKUHBI 6 1
3 | ApomMatudeckue yriieBoJ10poibl 2
4 | IlpupoaHble HCTOYHUKH YTIIEBOIOPOIOB U UX MepepadoTKa 3 1
Uroro no pazneny 12
Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
1 | Couprel. ®enon 3
2 | Anpperunsl. KapOoHoBsle Kuciotsl. CioskHbIe 3(pUpbI 7 1
3 | YrueBogsl 3 1
Uroro no pazaeny 13
Pa3znen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus
1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3 1
Uroro no pazaeny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 2




IHOYPOYHOE IIVTAHUPOBAHUE

Koan4yecTBO 4acoB

Ne
Tema ypoka
n/n Beero KonTpoabubie | [lpakTuueckue
padoThI padoThI
1 [ToBTOpEeHUE 1
2 BxoaHo# KOHTPOJIB 1 1
3 [Ipeamer oprann4eckoi XUMHUM, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE. Teopus 1
CTPOEHUs OpraHnyeckux coequHenuit A. M. byriepoBa, €€ OCHOBHBIE IOJOXKEHHUS
4 [IpencraBnenue o kaaccu(pukanuy opraHMuecKux BemecTB. Homenknarypa 1
(cucTemaTuyeckas) M TPUBHAJIbHbBIE HA3BAHUSI OPraHMYECKUX BEIIECTB
5 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUM PsI/T 1
6 MeraH 1 3TaH — IPOCTENIINE TPEACTABUTENN AJIKAHOB 1
7 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
8 OTUJEH U NPONWIEH — IPOCTEHIINE IPEICTaBUTENIN AIKEHOB 1
9 [IpakTuueckas padora Ne 1. «IlonyyeHue 3TuIeHa U U3yUYE€HUE €r0 CBOWCTB» 1 1
10 Ankanuensl. byraguen-1,3 u metmiOyranuen-1,3. [Todydenne CHHTETHYECKOTO KaydyKa 1
U PE3UHBI
11 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Pl ALETHIICH — 1
MIPOCTENIINN NTPEJCTABUTENb AIKUHOB
12 | BeruucieHus mo ypaBHEHUIO XUMUYECKOW PEaKInu 1
13 | Apensl: 6eH301 1 TOIy0J. TOKCHUHOCTH apeHOB 1
14 ['eneTnveckas CBSI3b yriaeBOAOPOAOB, MPUHAICKAIINUX K PA3TUIHBIM KJ1accam 1
15 [TpupoHbIe HCTOYHUKH YTIIEBOAOPOAOB: IPUPOIHBIH ra3 v MOMYTHbIE HEPTSIHBIC Ta3bl, 1
He(Th ¥ MPOAYKTHI €€ mepepadoTKH
16 | KonTponpHas paboTa mo pazzuerny «YTIeBOIOPOAB» 1 1




17 | IIpenenbHbBIE OJHOATOMHBIC CIIUPTHI: METAHOII U 3TaHOJI. BomopoHas cBs3b 1

18 | MHoroaromMHbIe CHUPTHI: STUICHIIIMKOIb U TIHIICPUH 1

19 | ®enoxn: ctpoeHne MOJIEKYIIbI, PU3NYECKUE U XUMHUUECKHE CBOICTBA, IPUMEHEHHE 1

20 Anpaeruapl: GopMalIbICTH U alleTAIbICTH. ALIETOH 1

21 | OgHOOCHOBHBIE MpeeNbHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U YKCYCHAs 1

22 | IlpakTmueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOW KHUCIOTBI» 1

23 | CreapuHOBas U OJIEMHOBAS KUCJIOTHI, KaK MPEJICTABUTEH BBICIIINX KapPOOHOBBIX KHUCIIOT 1

24 | Mbuia KakK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, X MOIOIIIEE JCHCTBHE 1

25 | Cnoxxnble 2GUpPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ MAPOIN3 CI0KHBIX 3PUPOB 1

26 | Kupsl: THAPOIN3, IPUMEHEHUE, OMOJIOTHIECKAs POJIb KUPOB 1

97 YrneBoabl: cocTas, Kiaccudukaius. BakHeline npeacTaBuTenu: TIoKo3a, GpyKkrosa, 1
caxaposa

28 | Kpaxman u 1emnirono3a Kak IpupoaHble MOJUMephI 1

29 Kontponbnas padota no pazaeny «Kucmopoacoaepkaiine OpraHndecKue CoeTuHEHUs/ 1
Bcepoccuiickas nmpoepouHas pabota

30 OO6m1ast XxapakTeprucTHKa a30TCOIEPIKAIINX OPraHUIECKUX coennHenuii / Beepocceuniickas 1
MpoBepoyHas pabora

31 AMWHBI: METHJIAMUH U aHWJINH 1

32 AMUHOKHUCIOTHI Kak aM(OTEepHBIE OPTAaHUYECKUE COSTMHEHHMS], UX OMOIIOTUYECKOE 1
3HaueHue. [lentuapl. benku kak mpupoTHBIC BBICOKOMOJICKYIISIPHBIC COSTUHEHUS

33 | OcHOBHBIC IOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHCHHIMA 1

34 OcHOBHBIE METOBI CHHTE3a BRICOKOMOJIEKYIIIPHBIX coequHeHuid. [ImacTtMaccsr, 1
Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

11

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHUMHUHU B TO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATr Al IINE MOHATHUSA (Monekyna, BAJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YIIEpOAHBIM CKEJeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagdkal,  U30MEpUs,  H30MEpHI,
TOMOJIOTUYECKHIM psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBonpl, KUpbI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opraHudeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIB30BAThH
COOTBETCTBYIOIIME TOHATUS IIPH ONHMCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

14

c(OpPMUPOBAHHOCTh YMEHHMH MCIIONIH30BaTh XUMUYECKYI0 CHMBOJIMKY
JUISL COCTaBJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEpHYTO,
COKpaléHHON) (GOpMyaT OpraHMYeCKMX BELIECTB M  YypaBHEHHH
XUMHUYECKUX PEAKLINM, U3TOTABIMBATH MOJIETTU MOJIEKYJI OPraHUYECKHUX
BEILIECTB JI WUIFOCTPALMHM X XUMHUYECKOIO M IMPOCTPAHCTBEHHOIO

CTPOCHUS

1.5

ChopmupoBaHHOCTh ~ YMEHHMI  yCTaHaBIMBAaThb  MPUHAIEKHOCTH




1.5

1.6

2.1

2.2

HU3YUCHHBIX OPTraHUYCCKUX BCIICCTB IO HUX COCTaBY U CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA W a30TCOACPIKAIINE COCJAMHEHUS, BBICOKOMOJICKYIISPHBIC
COCJMHEHUs), JaBaTh WM  Ha3BaHUS [0  CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

ChopMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COSAMHEHUAX (OJUHAPHBIE U KPATHbIE)

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHusi opranuveckux semiectB A.M. BytnepoBa mist oObsicHEHUS
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOEHUSA; 3aKOH

COXpaHCHHA MACChI BCIICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpraHn4CCKHUC COCAUHCHUA. BbICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

ChopmupoBaHHOCTh yMEHUW NPUBOAWTH TPUBHAIBHBIE HA3BAHUS
OTJIETIbHBIX OPTraHUYECKHX BEIIECTB (ITHIJICH, MPOIMWIEH, alleTHJICH,
ATWICHIJINKOJb, TIHIEPUH, (GeHon, Qopmalbaerun, ameraibIerui,
MypaBbUHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PyKTO3a, Kpaxmal, IIeJIIi03a,
TJIALKH)

ChopMHupoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, JTaH, JTHUJICH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGenzodn,
METaHOJ, ATAHOJ, STUJICHTIUKOIb, TJIHIEPHH, (EHON, aleTaabIerus,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

2.4

ChopMHpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b
MEXAYy  TUINUYHBIMU  IPEJICTaBUTENSIMH  Pa3MYHBIX  KJIACcCOB
OpPraHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOLIMX XUMUYECKUX
peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIl

CdhopMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh VCTOYHUKU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOIYKTOB MepepaboTKu

XUMHUS U KU3Hb. PacuéTrl

3.1

ChopMHUpPOBAaHHOCTH YMEHHI BIIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX
MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YUCHHUU

BEIIECTB U XHMMHYECKUX sBIEHUN (HAOIIOJEHUE, HW3MEpEeHHeE,




3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XMMHYECKHE 3HAHUA JUIsl MNPUHATHAS PEIIEHUH B  KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

3.3

3.4

ChopmupoBaHHOCTE YMEHHH COOJIIO/IaTh TPaBWIA TOJB30BAHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBmiia o0pallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
OKCIICPUMCHT (HpeBpaH_IeHI/ISI OpTraHN4YCCKUX BCIICCTB IIPpHU HAIrPECBaHUU,
MOJTyYeHHE STHIICHA M U3y4EHUE ero CBOMCTB, KAUE€CTBEHHBIC PEaKIHH
OpPraHMYeCKUX BEUIECTB, JICHATypauus OENKOB NpU HarpeBaHMHU,
IBCTHBIC PCAKIMU 6CJIKOB) B COOTBCTCTBHMU C IIpaBUJIaMHU TCXHHUKHU
0e30MacHOCTH Tpu OOpaIleHUH C BEIIeCTBAMU U JIAOOPaTOPHBIM
000pyIOBaHUEM; IPEACTaBIISAT pE3YJIbTaThI XHUMUYECKOTO
9KCIIepUMEHTa B (OpME 3amiCH ypPaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS M0 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WIN
MIPOJYKTA PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKHI/II/I)

3.5

3.6

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ KPpHUTHYCCKU AHAJIU3UPOBATH
XUMHNYCCKYTO I/IH(I)OpMaI_II/IIO, MMoJIy4a€Myr0 H3 pa3HbIX HCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

ChopMupoBaHHOCTh yYMEHUH COOMIOAATH MpaBHIIa SKOJIOTHYECKH
1e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS W OKPYXKAIOLIEH NPUPOIHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
OINpEAEIEHHBIX OPraHNYECKUX BELIECTB, OHMMAsl CMBICI MOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS] U TMPEIOTBPALLEHUS UX BPEIHOIrO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHUH

1.1

1.2

1.3

[Ipenmer oprannveckor XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHHE B
MOJIy4YEeHUHM HOBBIX BEILECTB U MaTepuaioB. TeopHsi CTPOEHUs OPraHUYECKHX

coequuennii A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHUS

CtpykrypHble (OpMYJIbl OpPraHMYECKHX BeIIeCTB. [ OMOIOrHs, H30Mepus.
XuMHYecKasi CBsI3b B OpPraHMYECKUX COEJAMHEHUSX — OJMHApPHBIE U KpaTHbIE

cBsi3u. [IpencraBnenue o Ki1acCu(pUKAIMKA OPTraHUIECKUX BEIECTB
Homenkmnatypa  opraHM4yeckux  COEOUHEHHH  (cucreMaTudeckas) U
TPUBUAJIbHBIE HA3BAHUS BaXKHEHUIINX MPEJCTaBUTENIEH KJIaCCOB OPraHMYECKUX

BCIICCTB

YrieBox1opoasl

2.1

2.2

2.3

2.4

2.5

2.6

AJKaHbBl: COCTaB M CTPOEHUE, TOMOJOTMYEeCKHi psa. MeraH u 3TaH —
IpOoCTENIINe MPEJCTABUTENN AIKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakMM 3aMeIlEeHUs] M TOPEHHUs), HaAXOXKICHHE B NPUPOAE, MOIyYeHHE U

IIPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psA. DTUJIEH U MPOMHIEH —
IpOCTEHIINe MPEeJACTaBUTENN AIKEHOB: (PU3MYECKHEe M XUMHUYECKUE CBOICTBa
(peakMM THJIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATallUd, OKHUCIEHHS U

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYYCHHC U ITPUMCHCHUC

Anxanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimune
XUMHUYECKHEe  CBOWCTBAa  (peakuusi  IOJMMEpPU3ALUN). [Tomyuenune

CHHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKMHBI: COCTaB M1 OCOOEHHOCTU CTPOEHHSI, TOMOJIOTHYECKUH PsiJl. ALETUIICH
— MPOCTEHIINI NpPEeACTaBUTENb AJKUHOB: COCTaB, CTpOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBa  (peakuuu THJIPUPOBAHUS, TaJlOTCHUPOBAHUS,

ruaparanuu, FOpCHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC

Apensl. beHson: cocra, crpoeHue, (U3MUYECKUE U XHUMHUYECKHE CBONCTBA
(peakuuy TaJOTEHUPOBAHUS WM HUTPOBAHUS), TOIyYeHHUE M MPHUMEHEHUE.
Tomyon: coctaB, cTpoeHue, GU3NIECKNE U XUMHUYECKHE CBONCTBA (peakiuu
raJIOTeHUPOBAHUS. U HUTPOBAHUSA), MOJIyY€HUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHueckasi CBA3b MEX]Y YIJIEBOJOPOJAMH, MPUHAJIEKAIIUMHA K

Ppa3JInYHbIM KJIaCCaM

[IpupoaHble HMCTOYHMKM YriaeBOAOpOAOB. llpuponHblii ra3 M NOMyTHBIE

HedTsHbIe ra3el. HedTh u €€ nponcxoxaenue. CriocoOsl nepepadoTKu HEPTH:




3.1

IIEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaauTHUUecKuil), nupoaus. IIpoaykrsl
nepepadoTku He(pTH, HUX IMPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KaMeHHbI# yronb U NpoayKThI €ro nepepadoTKu
Kucnopoconep:xaiiye opranndeckiue coeIMHEeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHI. METaHON U 3TaHOJ: CTPOCHHE,
¢u3nueckue U XMMHUYECKHE CBOWMCTBA (PEaKlUMU C aKTUBHBIMU METAJJIAMH,
raJIor€HOBOJIOPOAMH, TOPEHHUE), NMpUMEHEHHE. BOoposHbIE CBSA3U MEXKAY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATAHOJIA HA OPTraHN3M YeJIOBEKa.
MHoOroaromMHple  COUPTBL.  OTWICHIJMKOIb W  [JUMUEPUH: CTPOCHHE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJEWCTBHUE CO IIEJTOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs! PeaKiisl Ha MHOIOaTOMHBIE cIUpThl). JlelicTBre Ha

OpraHn3M 4CJI0BCKaA. HpI/IMCHeHI/Ie TIIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

@DeHON:  CTPOSHHUE MOJICKYJbl, (QU3WYSCKUE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona

3.3

3.4

3.5

Anpneruapl ¥ KeToHbl.  Dopmanbaerua, —ameTaublIerdi:  CTPOCHHE,
bu3MYecKue W XUMHUYCCKHE  CBOWCTBAa  (pEaKIMU  OKUCICHUS U

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKHI/H/I), MOJIY4YCHHEC U ITPUMCHCHUC

OnHOOCHOBHBIE NpeiebHbIe KAPOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMe
JUIsL Kjlacca KHUCJIOT, peakiusi 3Tepu(uKalnu), MOoIydeHHe U MPUMEHEHHUE.
CreapyHOoBass M OJI€MHOBAas KUCJIOTBl KaK MPEACTAaBUTENN  BBICIIHUX
KapOOHOBBIX KHMCIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, UX
MoOIOIIee ICHCTBHE

Crnoxnble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uiaponus
cnoxHbIx d¢dupoB. Kupsl. T'mapomus xupon. IlpumeHeHue Kupos.

buonornueckas poJib JKHpPOB

3.6

VYrneBoabl:  cocTaB, KiIacCU(pUKalus  YIJeBOAOB  (MOHO-, JU- U
nojucaxapuzapl). [moko3a — mpocreiimuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHUSI MOJIEKYJIBI, (pU3HUecKue U XMMUYECKHE CBOMCTBA (B3auMoIeiicTBHE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PAacTBOPOM OKCHJIA
cepebpa(l), BoccranoBieHne, OpOKEHHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIC,
npuMeHeHue, Ouonorndeckas poib. DotocunHTe3. Ppykro3a Kak H30MeEp
roKko3bl. KpaxMan m memnronosa Kak npupojHble mnoiumepsl. CTpoeHue
Kpaxmajia M LeJuirosio3bl. duznyeckue U XMMUYECKHE CBOWCTBA Kpaxmala

(Tuaponn3, KaueCTBEHHAs! PEAKITUs C UOJOM)

A3oTcoaepKaie OpraHuIeCcKue COSTMHEHUS

4.1

AMUHOKHUCIIOTH Kak aMmpoTepHble OpraHndyeckue coequHeHusi. @uznyeckue u




XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIMIKMHA). buonoruyeckoe

3HAYCHHUEC aMUHOKHUCIIOT. HCHTI/I,I[BI

4.2

5.1

benku kak mpUpOAHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAS W TPETHUYHAs CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB:

TUApOIU3, ACHAaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenku
BBICOKOMOJ'ICKYJIHPHBIG COCAUMHCHUA

OcCHOBHbBIE TOHSTUS XUMHUU BBICOKOMOJEKYJSPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3ALUU, CPEIHSA
MoJieKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYIISIPHBIX

COC,I[I/IHGHI/Iﬁ — NOJIMMCPHU3alUA U ITOJIMKOHACHCAIUA

5.2

3KCH€pI/IMeHTaHBHLIe MCTOABI HM3YUCHUA BCIICCTB H HX HpeBpameHHﬁ:
O3HAKOMJICHHE C O6p8.3L[aMI/I INpUpPpOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

IJ1aCTMacc, KaydyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
» Xumus. 11 xnacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxnmonepHoe obuiectBo «M3aarenscTBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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