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INHOACHHUTEJIBHAS 3AIIMCKA

[IporpaMmMa 1O XuUMUHM Ha YpOBHE CpeAHEro o0mero o0pa3oBaHMs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pPe3yJabTaTaM OCBOCHHS
dbenepanpbHOM 00pa3oBaTEIbHONM IIPOrpaMMBl CPEIHETO 00IIero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbix B DegepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro TpenMera «XuUMHs» B 00pa30BaTeNbHBIX OpraHu3aiusax Poccuiickoin
@denepanny, peanu3yOUMX OCHOBHBIE 00Opa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHnd «Crparerum pasBuTHs BocnuTaHus B Poccuiickon
®enepanuun Ha nepuon a0 2025 roga» (Pacnopsbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OINpPEIeTICHUIO
oOmieit crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O00y4arOLIUXCS CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbueie nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJNEH,
COJEpXKaHUsl, pe3ylbTaToB OOydeHUs U TpeOOBaHMM K YPOBHIO MOATOTOBKH
BBIIIYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTebHON  OpraHu3aliy, SBJSIETCS HEOThEMJIEMOM 4YacTbio MX
oOpazoBaHHOCTH. OHO CHYKHAT 3aBepUIAIONIMM 3TAaloOM peaju3aludd Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHus. OTH LEHHOCTH KacaloTcs
NO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U OOIIEH KyIbTYphI
YelioBeKa, a TaKXKe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0pOBbI0 M MPUPOAHOW cpene. Peanusyercss XumMuyeckoe o0Opa3oBaHUE
oOydJarmuXxcs Ha yPOBHE CPEAHETO 00Iero o0pa3oBaHUs CPEACTBAMH yIEOHOTO
npeamera «XUMHS», COJEpKAHUE M TIOCTPOEHUE KOTOPOrO OIPEACIICHBI B
nporpaMMe MO XUMUU € Y4€TOM CHeuu(uKd HayKd XUMUHU, €€ 3HaYyeHUs B
MMO3HAHWU TMPUPOABI U B MAaTE€pUAIbHOM MW3HHM OOLIECTBA, a TAKXKE C YYETOM
o0luMX 1efleldl W TNPUHIIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeiHero odiero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IMBWIIM3ALIMM, B CO3JJaHUU HOBOW 0a3bl MaTepUajbHOU KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B (pOPMHUPOBAHUE PALUOHATBHOIO HAYYHOIO MBILICHHUS,
B CO3/]aHH€ IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OpPUPOBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHHM Ha OCHOBE NMOHMMAaHUS
BELIECTBEHHOI'0 COCTaBa OKPY>KAIOLIETO MHpa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIACTSIMU PUMEHEHHUSL.



TecHO B3aMMOZEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHsI CTaa
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJda M SKM3HU KaxJoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOIMH HAalpaBlieHa Ha pEIICHUE
[JI00ABHBIX  MPOOJIEM YCTOMYMBOTO PA3BUTHSL YEJIIOBEYECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM € OOHIMMHU LEMSIMH M NPUHIOUIAMU CpPEAHEr0 OOLIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 WM JUISi  BBIPAOOTKHM  MHUPOBO33PEHUECKUX
OpUEHTHPOB, YCIICIIHOIO BKJIIOUEHUS B JKU3Hb COLHMYMa, MPOIOJIKEHUS
00pa30oBaHus B pa3IMYHBIX 00JACTIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBnstomuMu  mpeamMeTa  «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOImIass M HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITIOHEHTOM COZEp KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIIOUEHHUEM 3HAHUM U3 00IIeld XUMUU) U
opraHnyecko xumuu. GOpMUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU HU3YyYECHUU
npeaMera O0ecrneYrMBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMUX MOHSITHH, 3aKOHOB U TEOPHI XUMHUH.

Crpyktypa comepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMmus» cHOpPMHUPOBaHA B TPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3YYEHHIO Y4eOHOro wmarepuaga UM OO0YCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUU  HAa  ONPEAEIEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOl XHWMHUHU BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuyecKHUX
COCIMHEHUW, a TaKKe€ Ha YpPOBHE CTEPEOXHUMHYECKUX M  BJIEKTPOHHBIX
NpelCTaBleHnd O cTpoeHuu BemlecTB. CBepeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOIHYECKU
AKTUBHBIX COCAMHEHHMH. B Kypce OpraHM4ecKod XHMMHUHU IOJYy4arOT PA3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOLIEro 00Opa3oBaHUs MEpPBOHAYAIbHBIC
MPECTABICHUA O XUMUYECKOM CBSI3H, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON pPEaKIINH.

[lon HOBBIM yrjoM 3peHHs B IMpeaMeTre «XUMHs» 0a30BOr0 YpOBHS
paccMaTpHUBaeTCsl HM3YYEHHBI Ha YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHUs
TEOPETUYECKUA Marepuanl u (PAKTOJIOTUYECKHE CBEJACHHS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» O0OydarolUMCsl MPEIOCTaBISAETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYECHHE
HNEPUOIUYECKOT0 3aKOHA C OOIIETEOPEeTUUYECKHX M METOAOJOTHYECKUX IMO3UIUH,



rIy0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOro 3akoHAa — OT
o0oO01maromel 10 0ObSCHSIONMEN U TPOTrHO3UPYIOILIEH.

Enunas cucreMa 3HaHWWA O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHH, a TAaKXK€ O XMMUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B kKypcax 10 um 11 kmaccos
AJIEMEHTaMHU COZEpPKaHUSA, WMEIOIIMMHU KYJIbTYPOJIOIMYECKUH U MPUKIIATHOM
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUH C
APYTMMU HayKaMH, PAacKphIBalOT €€ pojib B IMO3HABATEIbHOM W MPAaKTHUECKON
JeSTENbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPHUH U MPAKTUUYECKUX MPHJIOKEHUA XUMUU, TOMOTAIOT
BBINTYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0byieMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIUBATH HH(POPMAILUIO U
NPUMEHATh €€ JUId T[ONOJIHEHUsS 3HAHUM, pEHIeHUS WHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBATEIbCKUX 3a/ad. B 1ienom conepxanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHA  HM3YyYEHUsT  OpPUEHTHPOBAHO  Ha
dbopMupoBaHUE y OOYYaAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI I MOHUMAHUS
¢unocockux wuaed, Takux Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOro U
OpPraHMYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTb NPHUPOAHBIX SBJICHUW IIYTEM DKCIIEPUMEHTa U
pelIeHHUs] MPOTUBOPEYMI MEXIy HOBbIMH (aKTaMu M  TEOPETHUYECKUMU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEHICHUH SKOJIOTHMYECKUX IpodiieM, a
TaKk)Ke MpodsieM cOepeXeHHs] SHEPIeTUUYECKUX PECYPCOB, ChIPbs, CO3IAHMS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B miaHe pemeHus 3agad  BOCIWTAHHWS, PA3BUTHS W COLMAIM3ALMU
oOy4Jaromuxcs MNPUHATHIE MPOrpaMMONl MO XUMHUU MOAXOAbl K OIpeneseHUI0
COACpXaHUsI W TOCTPOCHHUS TMpeIMeTa MpeaycMaTpuBalOT (hopMUpOBaHHE
YHUBEPCAJIbHBIX Y4€OHBIX JEWCTBHM, HMeoUmMX 0a30BO€ 3HAYEHUE JUIs
pa3IMYHbIX BHJIOB JIEATEJILHOCTH: pEIIeHUs MpoOJeM, MOHCKa, aHalu3a W
00paboTku nHPOpMAIH, HEOOXOIUMBIX JJIsI TPUOOPETEHHSI OTbITa TPAKTUYECKOM
U HCCIIEA0BATENILCKON JESTENIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MO3HAHHUU
XUMHH.

B mnpaktuke mnpenosaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, P ONpPENEICHUU
COJIEP)KATENIbHOM XapaKTepUCTUKU LEeJe H3y4eHHs] MpeaMeTa HarpaBiIeHUEM
HEPBOCTENIEHHON 3HAUYMMOCTH TPaJAULMOHHO NpU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTU YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOJAXOJ K ONPENEIICHUIO LEJIeW W3y4YeHUS
peMeTa SBIISIETCS BIIOJHE ONMPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHsI TJIABHBIMU LIESIMH H3YYEHHs IpEeAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIIOTCA:

e (QopMHpOBaHME CHUCTEMBbl XHMHUYECKMX 3HAaHUW KaKk  BakHeEHIen
COCTaBJIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKaT KJIIOUEBbIC MOHATHS, (yHIAMEHTaJIbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKa HAYKH, YCBOCHME M MOHUMAHHE CYIIHOCTU IOCTYIHBIX
00001IeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEH
WX Pa3BUTHUSI U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MTO3HAHUS
BCIIECTB M XUMUUYECKUX pEaKIuid, HEOOXOAUMBIX JUIsl MPUOOpETEHHUS
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIHNX MECTO B PUPOJE, B IPAKTUUECKON U MOBCETHEBHOW KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJECHUEM  IMPABUI
0e30macHoro oopanieHus ¢ BeEeCTBAMH.

Hapsiny ¢ atuMm, conepkarenbHas XapakTEpUCTHKA LEJIEH U 3a1a4 U3y4EHHUs
MpeIMEeTa B MPOrpaMMe MO XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpPEIHEro obiero oopasoanus. CeroaHs B
NpEenoJaBaHud XUMHM B  OONbIIEH  CTENEHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOYyYeHHs, OPUEHTHUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHHMKA 00111€00pa30BaTebHON OpraHU3alliy, BIAJCIOIIET0 HE
HA0OpOM 3HAHUU, a (PYHKIIMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSAMHU AKTUBHOTO MOJYYEHUS 3HAHUN U MPUMEHEHUS UX B PEATbHOU KU3HU
JUTSL pEIIeHUS] TPAKTUYECKUX 3a/1au.

B cB3u Cc 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOUIEEe
3HAYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4l, Kak:

ajanTtanus OO0y4aroIUXCs K YCIOBHSIM TWHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopMupoBaHNE  WHTEUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTHUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYaIMSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopMmupoBaHue y OOYy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE [JISl PA3IUYHBIX BHUJOB
JIESITENIbHOCTU: PEIlIeHUs MpoO0seM, MOUCKa, aHaimM3a U 00paboTKH HHQOpPMAIUH,
HEOOXOJUMBIX MJIi TPUOOPETEHHs] OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHUM XHMHUH, a TaKXKe JUIsI OIEHKM C TO3ULUM
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHX
IPOLIECCOB HA OPraHU3M YeJIOBeKa U MPUPOJIHYIO CPENy;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN 00YUarIIUXCS: CIIOCOOHOCTH CaMOCTOATENIbHO MPUOOPETATh HOBBIE
3HaHUs 110 XUMHUH B COOTBETCTBUHU C JKU3HEHHBIMHU NOTPEOHOCTSIMH, UCHOIb30BAThH
COBpeMeHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaln3a y4eOHOW |
Hay4YHO-TIOMYJIAPHON HH(POPMALIMK XUMHUYECKOTO COACPKAHMUS;

dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTMYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTHM, NpPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHUYECKOTO
AKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOyJarommxcsi YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIPaBJIICHHOCTH XHUMHH, €€ BXHOW POJM B PEHICHUH TJI00AIBHBIX Mpo0ieM
PaIMOHATILHOTO MPUPOAONOIb30BAHMS, TTOTIOTHEHHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpex HOro
OTHONICHUS K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHUS OIbITA
WCIIONIb30BAaHUS TONYYCHHBIX 3HAHUM JUIS TPUHATHS TPAMOTHBIX PEIICHUNA B
CUTYalLUsIX, CBA3AHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yueOHOM mnnaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMU»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOW ob0iactu «EcTecTBeHHO-HAYYHBIE
IPEIMETHD».

OO11ee yncao 4acoB, OTBEAEHHBIX JUIsl U3YYEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpenHero ooIiero oopasoBanus, coctasisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kiacce — 34 yaca (1 gac B Hezeno).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0OCHOBbI OPraHUYECKOl XUMUM

[Ipeamer opraHuyecko XUMHU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHUS OPraHMYECKUX
coenunenuii A. M. Bytnepona, e€ ocHOBHBIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHWYEeCKUX BeIIeCTB. [ oMoiorus, wu3oMepus. XHUMHUYECKas CBS3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kjaccuukalmu opraHUYecKuX BemiecTB. HoMeHkmaTypa
OpraHMYECKUX COEJAMHEHUW (CUCTeMaThyecKas) U TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTENIEN KIIACCOB OPTraHUYECKUX BELIECTB.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W WX MPEBpaIlCHUI:
O3HAKOMJICHHE C oOpa3llaMyd OpPraHMYECKHX BEHIECTB M MaTepuajlaMM Ha WX
OCHOBE, MOJICTUPOBAaHNE MOJICKYJl OpraHWYeCKUX BEIIECTB, HAOJIOJICHHE U
OMHUCaHUE AEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIUBAHUE U TOPEHUE).

Yriesoxopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
MPOCTCHUININE TMPEICTABUTEIN aIKaHOB: (U3MYECKHE M XHMHUYECKHE CBOMCTBA
(peakiuu 3aMmenieHuss W TOpEeHHUs), HaXOXJACHUE B TMPUPOJE, IOJIyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUMN psAsl. DTHICH U MPOMUJICH —
MPOCTEUININE TMPEICTABUTEIN QIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuyu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApaTallud, OKHUCJICHUS U
MOJIUMEPU3AIINHN ), TIOJTYYCHHUE U TPUMEHECHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBA (peakiusi mojimMmepuszanuu). [lomydeHue CMHTETHYECKOTro
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TIPOCTEUINHUMA TMpEJCTABUTENIb AJIKWHOB: COCTaB, CTpOeHUE, (HU3NUYECKHE H
XUMUYECKUE CBOMCTBA (pPEaklUM THUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpaTaIlUH,
TOpEeHUsl ), MOJy4YeHHE U TPUMEHEHHUE.

Apenbl. beHzous: cocraB, cTpoeHHe, (U3NUECKHUE UM XMMHUYECKHE CBOMCTBA
(peakuuy TaJlOr€HUPOBAHUS M HUTPOBAHMS), MOJIIyYEHHE U MpUMeHeHue. Tonyon:
cocmas,  cmpoeHue,  ¢usudeckue U - Xumuueckue — ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUe U npumeHenue. TOKCUIHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXKYy YIJIEBOJOPOAAMH, NPHHAIICKAIMUMH K
pa3’IMYHbIM KJIACCaM.

[IpuponHbIE HMCTOYHUKH YIIIEBOAOPOAOB. lIpMponHBI ra3 W MOIyTHBIE
HedTauble Ta3pl. HedTe m e€ mpoucxoxnenune. CriocoObl nmepepadOTKH HEPTH:
MEPETrOHKa, KPEKUHT (TEPMHYECKUHM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepadboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIN
yrojib U MPOJYKTHI €ro NepepadoTKH.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJIEHHE C oOpa3llaMu I[JJacTMacCc, KaydyKOB U PE3UHBI, KOJUIEKIIHU
«Hedtp» u  «Yrompy, MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIOr€HOINPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON pabOThI: MOJyYEHHE HTUIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamnue oprannyecKue coeIMHeHHs

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeTaHON M STaHON: CTPOCHHE,
¢u3nyeckue U XUMUYECKHE CBOMCTBa (peakUMM C aKTHBHBIMU MeTajljlaMH,
raJIoreHOBOAOPOJIaMH, TOPEHHE), NpUMEHEHHE. BoJopoaHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIefCTBME METaHOJIa ¥ ATAaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroaToMHble  COUPTHIL.  DTWICHIJIMKOJIb W  TIUUEPUH: CTPOCHHE,

buznyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO IIECJIIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAsl peaklHsi Ha MHOrOaTOMHbIE CHOUPTHI). [leiicTBue Ha
Oopranu3M 4esoBeka. [ [puMeHeHne TiuiepruHa u 3TUICHTJIMKOJIS.

deHoN: CTpOGHHWE MOJEKYNbl, (U3UYECKUEe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpneruibl U kemouvl. DopManpiaeruj, AaUETAIBAECTUN:  CTPOCHHUE,
duznueckre U XUMHYECKHE CBONCTBA (PEakIMM OKUCICHUS M BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEaKIUH), MOJyYeHUE U MPUMEHEHUE.

OnIHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KUCJIOTBI: CTPOCHUE, (PU3MYECKHe W XMMHUYECKHUE CBONCTBa (CBOWCTBA,
oOmrue /Ui Kjacca KUCIOT, peakius 3TepuduKaIum), moiydeHue u npuMeHeHue.
CreapuHoBasi M OJEHMHOBAs KHMCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

CnoxHbie 2GuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. [‘maponus
cnoxHbIX 2¢upoB. Kupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YrmeBoasl: cocTaB, KiaccupuKamms — yriaeBomoB  (MOHO-, U- U
noyiucaxapuibl). I'Joko3a — MpocTedinii MOHOCaxapuJ: OCOOCHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3NYECKUE U XUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcuom Menu(Il), oxkucnenme ammuadHbM pacTBOopoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKJICHHE B NPUPOJIE, NPUMEHEHUE,
ouonoruyeckas poiib. @otocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3bI.

Kpaxman u nemirono3a kak npupoaHble nojuMepsl. CTpoeHHe Kpaxmana U
HEeJUTI0J03bl.  PU3HYECKME W XMMHYECKHE CBOMCTBAa KpaxMana (TMApOIM3,
KaueCTBEHHAs PEaKkLUsi C HOJOM).

OKCIEpPUMEHTAIHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
[pOBEICHNE, HAOIIOAECHUE M OMNMCAHHUE JIEMOHCTPAIL[MOHHBIX OIIBITOB: TOPEHUE
CHMPTOB, Kaue€CTBEHHbIE PEAKLUU OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE HTaHOJA
okcugoM Mmenu(Ill)), MHOroaroOMHbBIX CHOUPTOB (B3aUMOJACHCTBHE TIJIMIEPUHA C
runpokcusiom Menu(Il)), anpaernioB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m rmapoxcuaom wmemu(Ill), B3amMopeicTBHE Kpaxmamsa C HOJIOM),
IIPOBE/ICHNE IPAKTUUECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHeie 3amaumn.

BeiuucieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOI0 BELIECTBA WJIM MPOAYKTa PEAaKUHUHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcoaepxaliyre OpraHuu4eCKUe COSUHEHUS.

AMMHOKHCIIOTBHI KaK aM(OTEpHbIE OpraHUYeCcKue coeluHeHus. Puznueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMepe riauiuHa). buonoruueckoe
3HAYE€HWE aMUHOKUCIIOT. [lenTubl.

benku kak NpUpOHBIE BBHICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIIKOB:
TUJIPOJIN3, IEHATypalysl, KAUeCTBEHHbIE PEAKIIUN HA OEJIKHU.

OKCIEPUMEHTAIHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IIPEBPALLECHUMN:
HAOJII0/IEHUE U OMHMCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypaIus OelIKOB MpH
HarpeBaHHUM, LIBETHBIE PEAKIINH OEIKOB.

BbicokomoJieKkyIsIpHbIe COeIUHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJUMEPHU3ALNH, CPEAHSSA MOJIEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
NOJIMMEPHU3aLUs U ITOJIUKOHICHCALIUS.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE ¢ 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3U.



Peanmu3anus MeXIpeaMETHBIX CBS3E€U MPU U3YYEHUN OPraHUYECKOW XUMHHU B
10 knacce OCYIIECTBISIETCS YEpe3 HCIIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAYYHBIX MOHATHH, TaK U TMOHATHH, SBISIOMIMXCA CUCTEMHBIMHU ISl OTAEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIOTE3a,
3aKOH, TEOpHUsl, aHAIU3, CHUHTE3, KiacCu(UKaius, MepuoAUIHOCTh, HAOIIOACHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

®dusuka: MmaTepusi, DJHEprusi, macca, aToM, DJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (U3MUECKHUE BEIMYMHBI U €IMHUIIBI UX U3MEPECHUS.

buonorus: kierka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3Me,
dboToCUHTE3, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (O€IKU, YIJIEBOJIbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
PECYPCHI.

TexHomorus: NUUIEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOLIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaer TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUCs TIPporpaMM CpEIHEro oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOW — IJis
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrpaMM CPEIHETrO OOIIEro
00pa30BaHUs SABJISECTCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B CcOOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHHME OOYYaIOIMMHUCS POCCUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH ¥ CaMOOIIPE/IEIICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUYEHUIO;

[[eJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUIN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPAIULINA 0a30BOI HAYKU XUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOY4YaloImUXCS PYKOBOICTBOBATHCA B CBOECH
NESATeIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJM4Yue MPaBOCO3HAHUS YKOJIOTUUECKON KYJIBTYpPhl U CIOCOOHOCTU CTaBUTh
€N U CTPOUTD KM3HECHHbBIC IJIAHBI.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHUSI TMpeaMeTa «XUMHS» JIOCTUTalTCs B
€IUHCTBE Y4YEOHOM W BOCIUTATECIILHOW JEATETHOCTM B COOTBETCTBUH C
T'YMAHUCTUYECKUMU, COUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU
U HjaealaMyd POCCUICKOIro Tpa)KIaHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMH ¥  TPaBWJIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JUYHOCTH
00y4Jaromuxcs.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPAKAIOT
c(OpMUPOBAHHOCTh OTbITA [MO3HABATENLHON M TPAKTUYECKON JESITEILHOCTH
00y4Jaromuxcs Mo pean3ali IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXEHUS K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUS. O COIMAIBHBIX HOpPMax MW TMpaBWIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATEIBHOCTA TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHUsS, JIOTHUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HaCJICAUIO
OTEYECTBEHHOM XUMUH;

YBOXEHUSI K TIPOILIECCY TBOpPUECTBA B 00JIACTU TEOPUU U IPAKTUUECKOTrO
NPUMEHEHUS XUMUHU, OCO3HAHUSI TOTO, YTO JIOCTUXKEHHSI HAYKU €CTh pPe3yJbTar
JUIMTENIbHBIX ~ HAOMIOACHUHM, KPOIMOTJIMBBIX  3KCIEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa U TO03HABATEJIbHBIX MOTHBOB B MOJYYEHUH U MOCIEIYIOLIEM
aHanu3e MH(OpMAIMU O MEePeAOBbIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIE C XUMUYECKUMU SIBJICHUSMU,
U MPUHUMAaTh OCO3HAHHBIEC PELICHUS, OPUECHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IECHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M TMOCTYNKH CBOMX TOBApHIIEH C
MO3UILIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MOHUMAaHUSl I[IEHHOCTEH 3J0pOBOr0 M 0Oe3omacHoro obpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE€30I1acCHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MMOHUMAHUSI [IEHHOCTH TpaBWUJ HWHIWBUAYAJBHOIO M  KOJUIEKTUBHOIO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YTPOKAIOITNX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYruxX BUOAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCcTUE€ B PEIICHUUM NPAKTUUECKUX 3ajad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YU4EeHHIO Mpodeccuid pa3inyHoro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXXEHUSI K TPYAY, JIOJSAM TPpyAa U pe3ysibTaTaM TPYJIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAJIbHOH TpPAaeKTOpUU
oOpasoBaHus, Oyaymed mpodeccur W peaau3aluid COOCTBEHHBIX J>KHU3HCHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpedHocTel 001IEeCTBa;

6) 3K010ru4ecKOro BOCIIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIEHUS K MPHUPOJE, KaK HCTOUHHUKY
CYILLECTBOBAHMUSI )KU3HU Ha 3eMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLIMATBHOM CPENBL;

OCO3HAaHUS HEOOXOAMMOCTH HCIIOJNBb30BAHUSA JOCTHKEHUNH XUMUU IS
pEUIEHUs BOIPOCOB PAllMOHAIBHOIO MPUPOAOIIOIb30BaHNU;

AKTUBHOI'O HEOpPUSATHS JIEUCTBUH, NPHUHOCALIMX BpEd OKpYKarollen
IPUPOTHON Cpejie, YMEHUsl MPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, JKOJIOTHYECKOU KYJIBTYPHI,
OIlbITa NEATENbHOCTU AKOJIOTHYECKOMN HaIlpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIBHOMN
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO IPOTUBOCTOSTH UACOJIOTUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUA CHeUM(UKH XUMUM KakK HayKd, OCO3HaHUS €€ poiu B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
IpeJICTaBIICHUsI 00 OKPYKAIOIeM MHUpE Kak O €IMHCTBE NMPUPOJbI U YEJIOBEKa, B
MO3HAHWW TNPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpOoOJIEM COXpPaHEHHUS
IPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTH B  0CO00M 3HAYMMOCTH XHMHH JJs  COBPEMEHHOMU
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAMpPaBIEHHOCTH W BAXKHOW pOJU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEHICHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIWLUHBI, 00ECHNEUYEHUU YCIIOBHM
YCHOEIIHOIO TpyJda W DHKOJIOIMYECKH KOMGMOPTHOM MKU3HHM KaXIOro 4YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEro MUpa H
MIPOUCXOAIINX B HEM U3MCHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOUCHUS Ha
OCHOBE HayyHbIX (JaKTOB M HUMEIOIIMXCA JaHHBIX C IEJbI0 TOJy4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIOB30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus mpooJieM B PeaTbHBIX JKH3HEHHBIX CUTYAITUX;

WHTEpeca K TTO3HAHUIO U UCCIIEI0BATEIHCKOM NeATeIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HEMPEPhIBHOMY OOpa30BaHHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrHoHaIbHOMI

NESATENbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOSCHUS YU4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpEJIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TSt dbopMUpoOBaHUS MHPOBO33PEHUS oOyyaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIC MOHATHUS, OTPAKAIOIIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa H CHenupuKy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, PHEPIHUs, SIBJICHUE,
IPOIECC, CUCTEMa, HAyYHbIH (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE JNeHCTBUS (IMO3HABATENbHbIC, KOMMYHHKATUBHBIC,

pErynsiTUBHEIE), o0ecrneynBaronue dbopmupoBaHue b yHKITMOHATBHON
I'PaMOTHOCTH U COITUAIBHON KOMITETCHIIMH 00 y4JaroIIuXCs;
CIOCOOHOCTD 00 y4aroumxcs MCITOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS U YHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUSA B ITIO3HABATEIBHOW U COLIMATILHOU ITPAKTUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMH, KOMMYHUKAaTHBHBIMH W  PETYISTHBHBIMHU
JIICUCTBUSIMU.

Osiagenue YHHUBEPCAJIbHbIMH Y4eOHBIMU NMO3HABATEJIbHBIMH
JIeMCTBUSIMM

1) 6a30BbIE JTOTUYECKHE AeiCTBUSA:

CaMOCTOSITCILHO  (OPMYJIMPOBATh M aKTyaJU3WpoBaTh  IMpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBarh;

OMpeAeNsITh 1N JEATCIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITETLHOCTH C TOCTABJICHHBIMU LIEISIMU;

HCIOJIb30BAaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIJIEHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHN M yCTaHABJIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUHM I KiIacCU(PUKAUU BEIIECTB M
XUMHUYECKUX PEAKIINN;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AHAJIOTUHU), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIC MIPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaknuu — TPU PEUICHUW YJYCOHBIX IMO3HABATEIBHBIX W MPAKTUYECKHX 3ajad,
IPUMEHSTh HA3BaHHBIC MOJIENIbHBIC MPECTABICHUS JJIsl BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIEA0BaATEIbCKHE TeHCTBUSI:

BJIQZIETh OCHOBAaMHM METOJIOB HAYYHOI'O IMO3HAHUS BEUIECTB U XUMHUYECKUX
peakiu;

dbopMyIMpoBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIC BOIMPOCHI B KAayeCTBE HMHCTPYMEHTa
MO3HAHUS W OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIQJICTh HAaBBIKAMU CAMOCTOSITEJILHOT'O TUIAHUPOBAHUST W TMPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €ro pe3ysbTar, (OpMyIHpOBaTH
00001IeHNS ¥ BBIBOJBI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAHUS,
COCTaBJIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIIEeOBATEIbCKOM U MPOEKTHOU
NEATENILHOCTH, TMPOSIBISATh CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJOB PEIICHUs] TMPAKTUUYECKUX 3a]ady, MNPUMEHEHHUIO pa3inyHbIX
METOJIOB TTO3HAHUSI.

3) pa6ora ¢ uHpopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHpopManuu (HaAydHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcel MlHTEpHETa), aHamM3upoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
peICTaBJICHUS, KPUTHYECKHU OILICHUBATH e JIOCTOBEPHOCTh u
HEMPOTHUBOPEUHNBOCTb;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope uHbOpMaAllMU, HEOOXOAUMOW ISl  BBIMOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

NpUOOPETaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpeacTaBICHUS
uH(popMaluK (CXeMbI, rpapuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTUE);

UCIOJb30BaTh HAay4YHBIM SI3bIK B KauecTBE CpeICTBa MpH padbore cC
XUMUYECKON uH(pOpMalMel: NPUMEHATh MEXNpeaMeTHble ((dusuveckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPEoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarJIsAHOCTH.

OsgJ1aieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€ICTBHSIMH:

3a71aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXJAaeMOI TEMBI B X0JI¢ AMAJIora W/UiH
IUCKYCCHHU,  BBICKa3blBaTh  HUACH, (QOPMYIHpPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJBHO BBIIIOJIHEHUS NTPENTIOKEHHON 3a/1auH;

BBICTYIIaTh C MPE3EHTALMEN pPE3yJIbTATOB ITO3HABATEIBHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, PealM3allKi y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJBI
0 pe3yJibTaTaM NPOBEIEHHBIX HCCIIEIOBAHUN NMYTEM COIJIACOBaHUS MO3MIUI B
X0J1e 00CYXKJIeHHsI 1 0OMEHa MHEHUSIMHU.

Ogy1ajieHre YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOK ITO3HABATEJIbHYIO
NEeSTENbHOCTh, ONpeAesss e Ledau M 3aladyd, KOHTPOJIUPOBATb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEUIaraeMblii  aNrOpUTM JIEHCTBUH NpuU
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/lad, BbIOMpaTh Haumbosee
3¢ (deKTUBHBI cHOCO0 MX pelIeHUus ¢ Y4ETOM IOJYyYEHHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMHUYECKHX PEAKIUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIBHOCTH Ha OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTPAXKaloT:

chOPMUPOBAHHOCTh  NIPEJACTABICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHU B TIO3HAHUU SIBIICHUH



npupoasl, B (OPMHUPOBAHMM MBIIUIEHUS W KYJIbTYpbl JHMYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUs PAKTUYECKUX 3a1a4
U 9KOJOrMYeCKd OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHWUM, KOTOpas  BKIIFOYAET:
OCHOBOINOJIAralolMe TMOHATUA (XMMHUYECKUH DSJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHast popmyna (pa3BEpHyTas UM COKpalléHHas), MOJb, MOJSpHas
Macca, MOJSIpHBIA O00BEM, YIIEpOAHBIA CKelleT, (YHKUMOHAJIbHAS Tpymmna,
paguKal, U30Mepusi, U30MEPBI, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YIVIEBOLOPOJBI,
KHCIIOPOJI M a30TCOACPKAILINE COCOUHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
oprannueckux BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUs MacChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMHUH; MHUPOBO33PECHUECKHUE 3HAHUS,
JeKallMe B OCHOBE IIOHMMAaHUs IPUYUHHOCTH M CHUCTEMHOCTH XUMHMUYECKHX
SABJICHUM, (AKTOJIIOTUYECKHE CBEJEHUSI O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30I1acHOM HCMOJb30BaHUM BAXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY H
MIPAKTUYECKOM JEATEIbHOCTH YEIO0BEKA;

C(POPMUPOBAHHOCTh YMEHUM BBIABIIATh XapaKTEpHbIE MpPU3HAKU IOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOIB30BATH COOTBETCTBYIOIIME MOHATHS INPU
OIMCAHUHU COCTaBa, CTPOCHUS U MPEBPALLEHUN OPraHUYECKUX COCIUHEHU I;

c(OpMUPOBAHHOCTh YMEHHI HCIOJNb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIs
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIllEHHON)
GopMysl OpPraHMYeCKMX BELIECTB M ypaBHEHHM XUMHUYECKMX pEakIui,
W3rOTaBIIMBATh MOJEIM MOJEKYJ OPraHWYECKUX BELIECTB ISl WIUTFOCTPALHUM HX
XMMHYECKOT0 ¥ TPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MPUHAIJIEKHOCTh HM3YyYEHHBIX
OpraHMYECKUX BEHIECTB IO HMX COCTaByY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme CoeIuHEeHUuN (yrJIeBOAOPOJbI, KHUCIOPOJ U a30TCOMAEpIKallie
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUS I10
cucreMarnuecko HomeHksarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHMS OTJEIBHBIX OPraHMYECKHX BEIIECTB (3TWJIEH, IPOIMIIEH, aleTUJIEH,
STWJIECHTJIMKONb, TIUMUEPUH, (eHOd, (GopManbAerul], aueTalbIerul, MypaBbHHAs
KHMCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAsA KUCIIOTA, IIFOKO34,
(dpykTO3a, Kpaxmal, HeJUI0J03a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHMS OIpPEAENATh BHIbBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



C(OPMUPOBAHHOCTb YMEHHUS TPUMEHSATH TOJOKEHHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miist 00bsCHEHHS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;

c(OPMUPOBAHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
dusznueckre M XUMHUYECKHE CBOMCTBA THUIIUYHBIX MPEACTABUTENICH Pa3IUMYHbIX
KJIJACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIWJIEH, AlleTHJIEH,
Oyramuen-1,3, merundyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TIIALEepUH, (EHOJ, areTalbJIerua, MypaBbHHAs M YKCYCHasi KHUCIOTHI, TJIOKO3a,
Kpaxmall, 1IeJIJTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATH T€HETHUECKYIO
CBSA3b MEXJYy HUMH YpPaBHEHUSMHU COOTBETCTBYIOLIUX XUMHUYECKHUX PEAKIUU C
UCIOJIb30BAHUEM CTPYKTYPHBIX POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJAHOIO
Ceipbsi  (HE(pTh, TPHUPOAHBIA Ta3, VYrojib), CHOCOOBI WX TMEPepPadOTKH U
PAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEePePadOTKU;

chOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEILECTBA WM MPOAYKTA
pEeaKkIUu IO W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OIHOTO U3 HCXOAHBIX
BEIIECTB WM POAYKTOB PEAKLIUHN);

C(OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUKW OO0 OCHOBHBIX
METO/Iax HAYyYHOTO MO3HAaHMS, UCIOJIb3YEMbIX B XUMHUHU MPU U3YYEHUU BEIIECTB U
XMMHUYECKUX sABJICHUH (HaO0eHIe, U3MEpPEHNE, IKCIIEPUMEHT, MOJEINPOBAHNUE ),
UCIIOJIb30BaTh CUCTEMHBIC XWMHWYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX KW3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEHIECTBAMU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUiia TOJIb30BAHUS XUMUYECKOU
nocy/ioil M J1abOpaTOpHBIM O0OpPYJOBaHHEM, a TaKXe MpaBuiia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JJAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh ¥ BBIMOJHATH XUMUYECKHUM
AKCIIEpUMEHT (IIPEeBpAIICHUSI OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU, MTOTYYCHHE
STUJIEHA M M3YYEHHE €ro CBOICTB, KaYECTBEHHbBIE PEAKUWU OPraHUYECKUX
BEIIECTB, JIEHATypalus OETKOB MpPHU HArpeBaHUU, I[BETHHIC pEaklMM OEJIKOB) B
COOTBETCTBUM C INIpaBUJaMH TEXHUKM O€30MaCHOCTH NpU OOpalleHuu ¢
BEUIECTBAMU U J1aOOPATOPHBIM OOOPYIOBAHHUEM, TMPEACTABIATh PE3YJIbTAThI
XMMHUYECKOTO JKCIIEPUMEHTa B (pOpME 3allUCU YpPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 pOpMyaUpPOBATH BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTUYECKHA AHAIU3UPOBATH XHUMHUUYECKYIO
uHGOpMAIMIO, TOTYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICcTBAa MacCOBOM
uHpopmanuu, MaTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OMacHOCTh BO3JCUCTBUS HA JKMBBIC OPraHU3Mbl OMPEIEIEHHBIX OpPraHUYECKUX
BEIIECTB, MOHUMAasi cMbIich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI M TPEIOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YEJI0BEKa,

JUTsT OOYJaroIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IIO3HAHUS BEIICCTB M
XUMHUYECCKUX SBJICHU;

JUISL CHenbIX M CIa0O0BUIAIIMX OOYyYalOlIUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XMMHAYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckne
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX COCTUHEHUH A. 3
M. bytiepoBa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenpHbIE YTIIEBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yraeBogopoabl: aaKeHBI, 6 !
' aJIKaJJMEHBI, AIKHHBI
23 ApoMaTHuecKue yrieBoI0pOAbI 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 |
) UX nepepaboTka
Hroro no pasaeny 13
Pasnen 3. Kuciopoacoaepxamme opranudeckKue coeMHeHns
3.1 Cnuptbl. DeHon 3
39 Anpneruabl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIe 3QUPBI
33 VYrieBojsl 3 1




Hroro no pazneny 13
Pa3nen 4. A3oTcoaepskamue OpraHudecKue coenHeHnst

4.1 AMuHBI. AMUHOKHUCHOTEL. benku 3
Hroro no pasaeiy 3
Pa3nen S. BoicokomoJsieKyJIsipHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[()l)al;OBaTeﬂbeIe
padoThI padoThI pecypent
| [IpeameT opranndeckor Xumuu, eé |
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopust crpoeHnst OpraHUYECcKUuX
2 coenunennit A. M. bytneposa, eé 1
OCHOBHbI€ TI0JIO’KEHUS
[IpencraBnenue o knaccupuKauu
3 opranuueckux Beniects. HomenknaTtypa |
(cucremaTuueckasi) 1 TpUBHAJIbHbBIE
Ha3BaHMs OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MertaH 1 3TaH — npocTenmme |
MIPECTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHUIEH U IPONUJIEH — IPOCTENIINe |
MIPECTaBUTENN aJIKEHOB
g [Ipaktuueckas paborta Ne 1. «[lonydyenue | 1
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 merunOyraguen-1,3. [Tonyyenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

1 Brruucienus no ypaBHEHUI0 XUMHUYECKON
peaxiuu

12 Apensl: 6eH30I1 U ToyoJ. TOKCHYHOCTD
apeHoB

13 ['enernueckas cBsA3b YrieBOAOPOJIOB,
NPUHAISKAIINX K pa3IMIHbIM Kjaccam
[IpupoaHble HCTOYHUKH YIIIEBOAOPOIOB:

14 MIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
raspl, HeQ)Th U NPOAYKTHI €€ epepadoTKu
[IpupoaHbIe HCTOYHUKU YIIIEBOLOPOIOB:

15 MIPUPOHBIN T'a3 U TONYTHBIC He()TIHbBIC
ra3bl, HeTh U TPOAYKTHI €€ mepepadoTKu

16 KonTtponsHas pabota 1o pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBA3b

13 MHoroaToMHbl€ CIUPTHL: STHUJIEHIJIUKOIb U
TJIULIEPUH

19 @deHo: cTpoeHNE MOJIEKYJIbI, (PU3UYecKre
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpnerunabl: popmanbaerua u
aneranbaerul. AeToH

)1 OHOOCHOBHBIE TIpeiebHbIE KapOOHOBbBIE
KHUCIIOTBI: MypaBbUHAsI U YKCyCHast

22 [Ipaktnueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAas KHCJIOTHI, KaK

23 MPECTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpblTa KaK COJIM BBICIITMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ICHCTBHE
Crnoxxnble 2(UPBI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 Kupsr: ruaponan3, mpuMeHeHHe,
Ouonoruyeckas pojb )KUpPOB
VYTIIeBObI: COCTaB, KJIaCCH (PUKALIHSL.

27 BaxHeiiue npeacTaBUTeNn: TIOKO3a,
(dbpykTo3a, caxapo3a

)3 Kpaxman u nemirono3a Kak mpupoIHbIe
MTOJIMMEPBI
KonTponwsnas pabora o pazgeny

29 «Kucnoponconepskaiye OpraHu4ecKue
COCTMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH
AMUHOKHCIIOTHI KaK aMoTepHbIe

31 OpraHUYECKUE COCIUHECHUS, NX
Ounoioruyeckoe 3HaueHue. [lentuabl

1 benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS

13 OCHOBHBI€ ITOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUM

34 OCHOBHEBEIE METOJIBI CHHTE3a




IInacTMacchl, kKaydyyKu, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JISA YYHEHUKA

Xumus, 1 Oxnacc/6a3oBbiil ypoBeHb/O.C.I"abpuensu, N.I'.OcTtpoyMoB,

C.A.Cnaaxos/ Mocksa/ "l[Ipocsemenne"2023

METOJUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

[ToypouHoe miiaHupoBaHUE

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

1IOP
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