MUHUCTEPCTBO NPOCBEIEHNS POCCHMCKOM ®EJEPAIIANA
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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuU# Ha ypOBHE CpEJIHET0 o011ero 0Opa3oBaHus pazpaboTaHa Ha Oc-
HoBe DenepanpHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
®denepanuny», TpeOOBAHUN K pe3ysibTaTaM OCBOCHHUSA (eepaabHOl 00pa30BaTeIbLHOM MPO-
rpamMmMbl cpenHero oouiero oopazoanus (OOIT COO), npeacraBienHsix B GenepaibHOM
rocyapcTBeHHOM obpasoBarenbHoM ctangapre COO, ¢ yuérom Konuenumu npenonasa-
HUsl y4eOHOro npeamera «XuMus» B 00pa3oBaTelbHbIX opranu3anusax Poccuiickoit dene-
paIum, peaqu3youX OCHOBHBIE 00pa30BaTEIbHBIC TPOTrPAMMBI, 1 OCHOBHBIX MTOJI0KEHUN
«Ctpareruu pa3Butus Bocnutanusi B Poccuiickoit @enepanuu Ha nepuoa a0 2025 roga»
(Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TO/IX0/10B K pa3pabOTKe MpOrpaMMbl IO XUMHH, K ONIPEACIICHUIO 00111ei CTpa-
TEruy 00YUYEHHsI, BOCIUTAHUS U Pa3BUTHUS 00YUYAIOIINXCS CPEACTBAMU YUEOHOT O IIpeaMeTa
«Xumusi» 11 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABUIIM KOHIIENTYAJIbHBIE MTOJIOXKEHUS
dI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIeNICH, COAep)KaHusl, pe3yJbTaTOB OOYyUCHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKU BBITTYCKHUKOB.

XuMHuyeckoe o0pa3oBaHME, MMOJY4aeMOE BBITYCKHUKaMU 001Ie00pa3oBaTeabHON Op-
raHU3aluu, SIBISIETCSI HEOThEMIIEMOM YacThiO UX 00pa30BaHHOCTH. OHO CIYXUT 3aBepIlia-
IOLLMM HTAllOM peain3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITIOUEBBIX LIEHHO-
CTEH, MPUCYIIUX I[ETOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHus. DTH IIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl Yelo-
BEKa, & TAKXKE SKOJIOTMYECKH 0OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[I0POBBIO U MPUPOJI-
HOM cpene. Peanuszyercst xumudeckoe 00pa3oBaHre 00y4aronuxcsi Ha YpoBHE CPEIHEro 00-
Iero 00pa3o0BaHUs CPECTBAMU yUeOHOTO MpeaMeTa « XUMU», COAEP’KaHUEe U TIOCTPOCHUE
KOTOPOTO OMpeAEICHbI B IPOrpaMMe M0 XMMHUHU C YYETOM ClieliM(UKU HAYKH XUMUH, €€ 3Ha-
YEHUs B TO3HAHUU IPUPOJILI U B MAaTEPUATIBHOM KM3HU OOIIIECTBA, a TAKXKE C yUETOM OOIIUX
1eIel U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETo 00-
mero oopasoBanus B Poccuiickoit deneparun.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAeT OCOOYIO POJIb B COBPEMEH-
HOM IIMBWJIM3AIIUM, B CO3JaHUU HOBOM 0a3bl MaTepuaibHON KyIbTypbl. OHa BHOCHUT CBOM
BKJIaJl B (pOpMUpPOBAHME PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHHUE IEIOCTHOIO
MPEACTABICHUSI 00 OKpPYXalollleM MHUpPE Kak O €IUHCTBE MPUPOJAbI U UEJIOBEKa, KOTOPOE
dbopmupyeTrcss B XUMHUHM Ha OCHOBE MOHMMAHMS BEIIECTBEHHOI'0 COCTAaBa OKPYKAIOLIETO
MHpa, OCO3HAHUS B3aUMOCBSA3U MEXIY CTPOECHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXK-
HBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOAEUCTBYS C IPYTUMHU €CTECTBEHHBIMHA HAYKAMU, XUMHUS CTAJIA HEOTHEM-
JIEMOM 4acThl0 MUPOBOM KYJIbTYpPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPY/A U KU3HU
KaJ0ro ujieHa oouiectBa. CoBpeMeHHasi XUuMUs KaK HayKa co3uaTelibHasl, Kak HayKa Bbl-
COKHUX TEXHOJIOTUI HAIIpaBJICHA Ha PEIIeHHE TII00ATBHBIX MTPOOJIEM YCTOMYHBOTO PA3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, YHEPreTUYECKOM, MUILIEBOM, YKOJIOTMYECKOM OE30MacHOCTH U
OXpaHbI 3I0POBBSI.



B cootBeTcTBUUM ¢ OOIIMMU HENSIMHU M MPUHIIUIIAMH CPEIHEro o0IIero o0pa3oBaHMUs
conepxkanue npeamera «Xumusi» (10—11 knaccel, 6a30BbIM ypOBEHb U3YUEHUS) OPUEHTH-
POBaHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY O0y4aronIuxcs, He00X0oau-
MYI0 UM IS BBIpAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO BKJIIOYEHHUS B
KU3Hb COIIMYMa, IIPOJIOJKEHUS 00pa30BaHUs B PA3JIMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEIO-
CPEACTBEHHO C XUMUEMN.

CocTaBnstoliuMu npeaMera «XuMus SBISAIOTCS 0a30Bble Kypchl — «Opranuyeckast
xumus» 1 «O011ast 1 HeopraHudeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COZIEP>KaHUS KO-
TOPBIX SIBIISIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUM 10 HEOPTaHUYECKOW XUMUU (C
BKJIFOYEHHEM 3HAHHMM M3 00UIel XMMUM) U oprannyeckoi xumuu. opmupoBanue 1aHHOU
CHUCTEMbl 3HAHUW TPU W3YUYCHHH TIpeAMeTa o0ecreunBaeT BO3MOKHOCTh PacCMOTPEHUS
BCEro MHOI000Opa3usi BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranuyeckas Xxumus» U «OO0111as 1 HeopraHuye-
ckasi Xxumus» chOpMUpPOBAHA B MpOorpaMMe MO XMMUU Ha OCHOBE CHCTEMHOIO MOJX0J1a K
M3YYEHHUIO Y4EOHOro MaTepuaia U 00yClIOBJIEHa HCTOPUUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAHUM HA ONpPENEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKOl XUMHUU
BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU TEOPUH CTPOCHMSI OPraHUYECKHUX CO-
€IUHECHUH, a TAK)KE HA YPOBHE CTEPECOXUMUYECKHUX U ANEKTPOHHBIX MPEICTABICHH O CTPO-
eHuu BeniecTB. CBeieHUs1 00 M3ydaeMbIX B Kypce BEIIECTBAX JIalOTCS B PA3BUTUU — OT YT-
JIEBOJIOPOJIOB JI0 CIIOXKHBIX OMOJOTHYECKH aKTUBHBIX COSNMHEHHM. B Kypce oprannueckoi
XUMUH MTOTYYaloT pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHuUs
MepBOHAYaIbHbIC MPEICTABICHUS O XUMUYECKON CBSA3H, KIACCU(PUKAITMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIIUH.

[Tox HOBBIM yTJIOM 3peHus B peaMeTe «XuMus» 6a30BOro ypoBHS paccMaTpUBaeTCs
M3YYCHHBIN Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs TEOPETUUECKUN MaTepual U (akx-
TOJIOTMYECKUE CBEACHHUS O BEIIECTBAX U XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0uas 1 Heopraumyeckasi XUMHUs» O00yYarOIIUMCS TPEOCTABISIETCS BO3MOKHOCTD OCO-
3HATh 3HAYCHHE MMEPUOANUECKOr0 3aKOHA C 00IETEOPETUYECKUX U METOA0IOTHIECKUX T10-
3ULIUH, TITy0XKe MOHATh HCTOPUYECKOE M3MEHEeHHE QYHKIMI 3TOro 3aK0Ha — OT 000011110~
1iei 10 OOBSACHAIONIEH U MPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUN O BaXKHEHIINX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX
Y IPUMEHEHUH, a TAK)KE O XUMHUUYECKUX PEAKIHUSIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPO-
TeKaHUs JononHsAercs B Kypcax 10 u 11 knaccoB siieMeHTaMu COAEPkKaHUS, UMEIOIINMU
KYJbTYPOJOTUUECKUM M TPUKIIATHON XapaKTep. ITHU 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3U XUMUHU C IPYTUMU HAyKaMH, pacKpbIBalOT €€ pojib B TO3HABATEIbHOM U MpaK-
TUYECKON JEATENHHOCTH UYEIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBXKCHHS K MPOIECCY
TBOPYECTBA B 00JACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUIN XUMHUH, TOMOTAOT BBIMTYCK-
HUKY OPUEHTHUPOBATHCS B O0IIECTBEHHO U IMYHOCTHO 3HAUYUMBIX MTPoOJIeMax, CBSI3aHHbIX C
XUMHEN, KPUTUYECKH OCMBICTUBATh WH(OPMAIIMIO M IPUMEHSATDH €€ JJIsl MOMOJIHEHUS 3Ha-
HUM, PELICHHs] UHTEJJIEKTYaJIbHBIX U HKCIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a1ad. B



I[EJIOM COJIepKaHUE yU4eOHOTO0 MpeaMeTa «XUMUS» TaHHOTO YPOBHS U3YUEHUSI OPUEHTUPO-
BaHO Ha (pOpMUPOBaAHKE y 00YUAIOIINXCSI MUPOBO33PEHUYECKOM OCHOBBI /1711 TOHUMaHUS (Pu-
JT0CO(PCKUX UEH, TAKMX KaK: MaTEepUAIbHOE €IMHCTBO HEOPTAHUYECKOTO U OPTaHUYECKOTO
MUpa, 00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM, I03HABAEMOCTb IIPH-
POJIHBIX SIBIICHUM IMyTEM DKCIIEPUMEHTA W PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU (haK-
TaMH U TEOPETUUECKUMU MPENOCHIIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUU SKOJIOTHYE-
CKHX MPOoO0JIEM, a TAKXKe MPo0IIeM cOepeKeHHs SHEPTETUYECKHUX PECYPCOB, ChIPhS, CO3AaHU
HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B mnane perenus 3a1a4 BOCIIUTAHUS, PA3BUTHSI U COITMAIIA3AITUN 00 yJarOIIUXCS TIPH-
HATBIC IPOrpaMMOM IO XUMHHU MOJXOJIbI K ONPEETICHUIO COJIEPKAHUS U TIOCTPOCHHUS PE/I-
MeTa MpeycCMaTpUBaOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX NEUCTBUN, UMEIOUTUX
0a30BO€ 3HAYCHUE JIJIs PA3JIMYHBIX BUJOB ACSITEIBHOCTU: PEIICHUs IPOOJIeM, TOUCKA, aHa-
nu3a 1 00paboTku nHMOpMAITUH, HEOOXOIUMBIX ISl TPUOOPETEHUS OTBITA TIPAKTUIECKOM
Y UCCIIEIOBATEIBCKON eI TEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IMTO3HAHUU XUMUMU.

B mpakTtuke npenosaBaHusl XMMUM KaK Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus,
TaK U Ha YPOBHE CpeIHEero o0Iero oopazoBaHus, Mpy OMpPeNeIeHUN CoJep KaTeIbHON Xa-
PAKTEpUCTUKU 1IeJIed U3y4YEeHUsS] MPEeAMETa HAIMPaBICHUEM NEPBOCTEIICHHOW 3HAYMMOCTHU
TPaJUIIMOHHO NMPpU3HAETCA (POPMUPOBAHUE OCHOB XUMHUECKOM HAYKH KakK 00JIaCTH COBpe-
MEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU e TEILHOCTH YEeJIOBEKa U KaK OJHOTO U3 KOMIIO-
HEHTOB MUPOBOU KyJIbTYphl. C METOANYECKON TOYKH 3PEHUS TAKOU MOJIXO/ K ONPEIETICHUI0
1eJel U3yUeHHUs IPEeIMETA SIBJIIETCS BIIOJHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHMUSI TJIABHBIMHU 1IEJIIMU U3YUYEHUS MpeaMeTa « XuMHUsI» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBasIFOTCS:

e pOpMHPOBAHUE CHCTEMbI XUMUYECKUX 3HAHUH KaK BaKHEHIIICH COCTaBIIAIOIICH ecTe-
CTBEHHO-HAYYHOUW KapTHHBI MUPA, B OCHOBE KOTOPOU JIKAT KIIFOUEBBIC MOHATHUS, (yH/IA-
MEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE M MTOHUMAaHHUE
CYLIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C HUC-
TOpUEHN UX Pa3BUTHUS U CTAHOBJICHUS;

 hopMupOBaHUE U pA3BUTHUE MPEICTABICHUN O HAYYHBIX METOJIaX TIO3HAHUS BEIIECTB
U XUMHYECKUX pPEeaKIui, HEOOXOAUMBIX JJIsI TPUOOPETEHUs] YMEHU OPUEHTHPOBATHCS B
MHUpE BEIIECTB U XUMHUYECKUX SBJICHUMA, UMEIOIINX MECTO B MPUPOE, B MPAKTUUECKON U
MOBCEIHEBHOM KU3HHU;

e Pa3BUTHE YMEHUMN U CITIOCOOOB JEATEILHOCTHU, CBA3AHHBIX C HAOIIOJICHUEM U O0BSC-
HEHUEM XUMHUYECKOTO IKCIEPUMEHTAa, COOJIIOICHUEM MPaBWI O€30MaCHOI0 OOpaIleHus C
BEIIECTBAMH.

Hapsiny ¢ aTuMm, coneprkarenbHas XapaKTEpUCTUKA LIEJEH U 3a/1a4 U3y4eHUs IpeAMeTa
B MIPOrpaMMe 10 XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPU-
TeTaMH B CHUCTEME CpeaHero oolmiero oopa3zoBanus. CeroiHs B NMPENojiaBaHUMd XUMHUU B
OO0JIbIIIeH CTENEeHU OTAAETCS MPEANOYTEHHE MPAKTUIECKON KOMIIOHEHTE COIepKaHUs 00Y-
YEeHUsI, OPUCHTUPOBAHHOM Ha MOJATOTOBKY BBITYCKHHKA 00IIE00pa30BaTEIHLHON OpraHu3a-



IIUH, BJIAJICIONIET0 HE HA0OpOM 3HAHUH, a (YHKIIMOHAIBHONW TPAMOTHOCTHIO, TO €CTh CIIO-
co0aMy ¥ YMEHUSMH aKTUBHOTO MOJTyYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATbHOU KU3HU
JUTSI pEIICHUS TIPAKTHICCKUX 3a71a4.

B cBsi31 ¢ 3TUM NpU M3yUeHUH TIpeaMeTa « XM TOMUHHUPYIOIIee 3HaUSHUE TTPHOO-
PETAIOT TaKKe eI U 3a]]a4H, Kak:

aganTamys o0yJaroIMuXCs K YCIOBUSAM JUHAMUYHO Pa3BHBAIONIETOCS MHUPA, HOPMHU-
pOBaHUE UHTEIIEKTYAIbHO PA3BUTOM JUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYIHU-
4ECTBY, CAMOCTOSTEILHOMY MPHUHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX KU3HECHHBIX
CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHECHUEM;

dbopMupoBaHre y O0YJArONIUXCS KIFOYEBBIX HABBHIKOB (KITIOUEBBIX KOMIICTCHIIHH ),
UMEIOIIMX YHUBEPCATBHOE 3HAUCHHUE IS PA3IMYHBIX BUIOB JICATCILHOCTH: PEIICHHUS MPO-
Oyiem, TOMCKa, aHainu3a W 00pabOTKM WMH(OpPMAIMK, HEOOXOIUMBIX JJI MPUOOpPETCHHUS
OTIbITa JEATETLHOCTH, KOTOpasi 3aHUMAET BaXXHOE MECTO B TIO3HAHUU XWMUU, a TAKXKE JIJIS
OILICHKH C TIO3UITMI DKOJOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYE-
CKHUX MPOIIECCOB HA OpPTaHU3M YEJIOBEKa M MPUPOIHYIO CPENY;

pa3BHUTHE TTO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAbHBIX U TBOPUYECKUX CTIOCOOHO-
CTEH 00yJaronuXxcs: ClIOCOOHOCTH CaMOCTOSITEIFHO IPHUOOPETATh HOBBIE 3HAHMUS 110 XUMUHU
B COOTBETCTBHH C KMU3HEHHBIMHU MOTPEOHOCTSAMH, UCIIOJIb30BaTh COBpEMEHHBIC HH(MOpMa-
[IMOHHBIC TEXHOJIOTUH JIUIS TOMCKA W aHa/In3a Y4eOHOW M HAYyYHO-TIOMYJIIpHONH MH(pOpMa-
[IUU XUMUYECKOTO COJIEP KAHUS;

dbopMupoBaHUE U PA3BUTHE Y OOYUAOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIII-
JIeHWs, HaOJI0ATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhle OCOOEHHO HEO0XO-
JTUMBI, B YaCTHOCTH, IPHU TUTAHUPOBAHWUHU U TIPOBEICHUH XUMHUYECKOTO AKCIICPUMEHTA;

BOCIIUTaHUE Y OOYy4aromuXcsi YOKAEHHOCTH B TYMaHHCTHUYECKOW HAIPaBICHHOCTU
XUMUH, €€ BAXKHON POJIH B PEIIEHUH TJI00ATBHBIX MPOOIEM pariiOHATEHOTO TIPUPOIO0TIONb-
30BaHMsI, MIOMOJIHCHHSI DHEPTETUICCKUX PECYPCOB M COXPAHECHHSI TIPUPOJTHOT'O PABHOBECHS,
OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOr0 OTHOIICHHS K MPHUPOJE M CBOEMY 3J0POBBIO, a
TaK)ke MPUOOPETEHUS OIbITa UCTIOIb30BAHUS MOYYSCHHBIX 3HAHUM JJISI MPUHATHS TPAMOT-
HBIX PEIICHUIA B CUTYAIUAX, CBI3aHHBIX C XUMUUECKUMU SIBJICHUSMH.

B yueOHOM rutane cpemHero oOmiero oOpaszoBaHUs TpeaMeT «XHUMHS» 0a30BOr0
YPOBHS BXOJHUT B COCTaB MPEAMETHOIN 00acTi «ECTEeCTBEHHO-HAYUHBIC TPEIMETHI.

OO6miee yucio 4acoB, OTBEAEHHBIX JIJIST U3YYCHHS] XUMUH, HA 0a30BOM yYPOBHE CpPEll-
Hero obmiero oopasoBanusi, coctarisieT 68 yacon: B 10 kinacce — 34 vaca (1 yac B Hegento),
B 11 xnacce — 34 yaca (1 yac B He/IeIIO).



COAEPKAHUE OBYUEHUSA
10 KVIACC
OPITAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOM XUMHUM

[IpenMer opraHn4eCcKOr XMMUN: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B ITOJIyYEHHUH HO-
BBIX BEIIECTB U MaTEpHaoOB. Teopust CTpOEHUsS OpraHnyecKux coequuennii A. M. byrneposa, e€
OCHOBHBIE MOJI0kKEeHUsA. CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BEIEeCTB. | oMOoIorust, u3oMepus.
XUMHYECKast CBSI3b B OPrAHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienue o KiacCH(PHUKAIMU OPTaHUYECKUX BellecTB. HoMeHKIaTypa opraHuuecKux
COCJIMHEHUH (cUcTeMaTH4ecKas) U TpUBUAIbHbIE HA3BaHUS BaKHEHIIMX Mpe/ICTaBUTeNEN Kiac-
COB OpPraHUYECKUX BELIECTB.

OKCHEepUMEHTAIBHBIE METO/bI U3yUYEHUS BELIECTB U UX NPEBPALEHUI: 03HAKOMJIEHHUE C 00-
pa3laMu OpraHUYECKUX BELIECTB U MaTepUallaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI Opra-
HUYECKUX BEUIECTB, HAOIIOJEHUE U OMUCAHUE AEMOHCTPALMOHHBIX OIMBITOB MO MPEBPALIEHUIO
OpraHUYeCcKUX BEIIECTB MPU HArpeBaHUU (TUIaBlIeHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUN psAl. MeTaH 1 3TaH — NpOCTENIINE MTPEACTa-
BUTENU AJKAHOB: (PU3MYECKME W XMMHUYECKHE CBOMCTBA (pEakluu 3aMelleHHs] U TOpeHus),
HaXO0XKJICHUE B IIPUPOJIE, ITOIyYEHHUE U IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKHUI psii. DTUIIEH U MPOIUJIEH — IPOCTEeNIne
NPEICTaBUTENN AJIKEHOB: (PU3MYECKUE U XUMUUYECKHE CBOMCTBA (peakLuy THIAPUPOBAHUS, Tal0-
TeHUPOBAHMUS, TUAPATALIMH, OKUCIICHUS U TIOJTMMEPU3ALINN ), TOJIyYEeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEUITHE XUMHYECKUE
cBoMcTBA (peakuus noauMepusanyn). [loaydyeHne CHHTETUYECKOro KayuyKa U pEe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUN PsiZl. AUETHIIEH — MPOCTE-
NI Ipe/ICTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, PU3NYECKHUE K XMMUYECKUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHUS, THIpaTallil, TOPEHUS ), IOJIyYEHUE U IPUMEHEHUE.

Apensl. benson: coctas, ctpoeHue, pu3nUecKre U XUMUYECKHEe CBOMCTBA (peakiuy rajore-
HUPOBAHMS U HUTPOBAHMSI ), IOJYYEHHUE U IPUMEHEHHE. Toayon: cocmas, cmpoeHue, pusuieckue
U Xumudeckue ceolcmea (peakyuu 2aio2eHUpo8aHus U HUMpo8arus), noayueHue u npumeHeHue.
TokcuyHOCTh apeHOoB. ['eHeTnueckas CBsI3b MEXKIY YIiI€BOJAOPOJAAMU, IPUHAIICKALNMHA K pa3-
JIMYHBIM KJIACCaM.

[IpupoaHbie UCTOYHHMKHU YTiIeBOAOPOAOB. IIpupoaHblii Ta3 U MOMyTHBIE HE(PTSIHBIE ra3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl nepepadOoTKu HEPTH: TeperoHka, KPeKUHr (TepMude-
CKHIA, KaTAIUTUYECKUM ), Tupoiu3. [IpomykTel mepepaboTku HEPTH, X MPUMEHEHHUE B TIPOMBIIII-
JIEHHOCTHU U B ObITY. KaMEHHBIN yroib U NpOAYKTHI €ro nepepadoTKu.



OKCIepUMEHTAIIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAILlEHUI: 0O3HAKOMIIEHHUE € 00-
pa3laMu I1acTMacc, KaydyKoB M pe3HHbl, KoJuleKuuu «HepTe» u «Yronby, MOJETUpOBaHUE MO-
JIEKYJI YTII€BOAOPOAOB U TaJIOr€HONPOU3BOAHBIX, IPOBECHUE MPAKTUYECKON PabOThI: MoTyye-
HUE STUJICHA U U3YyYEHHE €TI0 CBOWCTB.

Pacuérnbie 3anaum.

BbrunciieHnst 1o ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXO-
HOT'O BEIIeCTBAa WM MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BELIECTB WM NPOAYKTOB PEAKIUN).

Kuciopoaconepskamue opranHu4ecKue coeJHHEHU

[IpenenbHbIC OAHOATOMHBIE CIUPTHI. METaHOM U 3TaHOI: CTpOeHHE, GU3NIECKUE U XUMHU-
YEeCKHE CBOMCTBA (PEaKIMU C aKTUBHBIMHU METaJlJIaMH, raJOr€HOBOIOPOIaMHU, TOPEHUE), IPUMeE-
HeHue. BoopoiHbIe CBSI31 MEK]ly MOJIEKYJIaMU CIUPTOB. JleficTBHE METaHOJIa U ATaHOJIa Ha Op-
raHU3M YEJIOBEKa.

MHoroaToMHbl€ COMPTHI. DTHWICHIJIMKOJIb U TIUIEPUH: CTPOECHUE, (PU3NYECKHE U XUMUYe-
CKH€ CBOMCTBA (B3aMMOJIEHCTBHE CO MIETOYHBIMU METAJIJIaMH, KAYECTBEHHAs! peaKliusg Ha MHOTO-
aTOMHbIE CTIUPTHI). JlelicTBHe Ha OpraHu3M 4YenoBeka. [IpumeHeHue riuiepuHa U STUIICHTIIH-
KOJISL.

®DeHo: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (PeHOIIa.
[Tpumenenue ¢enona.

Anbaerusbl U kemonsi. DopManbIeru, aleTalibIerul: CTpOeHUE, (PU3ndeckrue 1 XuMmuye-
CKHE CBOWCTBA (pEaKLMK OKHCIIEHNS U BOCCTAHOBJIEHUS, KAUECTBEHHbIE PEAKIIMH), [TOJIYYEHUE U
IpUMEHEHHE.

OIHOOCHOBHBIE TpEE/bHbIE KapOOHOBbIE KUCIOTHl. MypaBbUHAs U YKCYCHasi KUCJIOTHI:
CTpoeHue, (U3NYECKre 1 XUMUYECKIE CBOMCTBA (CBOMCTBA, 00IIMeE AJIs Kjlacca KUCIIOT, PeaKIusl
sTepuUKaIMN), ToTydyeHue U npumMeHenne. CTeapuHoBasi M OJIEMHOBAsT KHCIOTHI KaK MpeacTa-
BUTEIU BBICHIMX KapOOHOBBIX KHCIOT. Mblila KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX MOIO-
1ee JeUCTBHE.

CrnoxxHble >Qupbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MAPONHN3 CIOXKHBIX A(UPOB.
Kupsl. I'napomnns xupos. [Ipumenenne xxupos. buosnoruueckas poib KUPOB.

VYrieBonpl: cocTaB, Kiaccupukalus yrieBojaoB (MOHO-, IU- U Tojiucaxapuibl). ['oko3a —
NPOCTEUIITNI MOHOCaxXapuj: OCOOCHHOCTH CTPOEHUS MOJEKYNbl, (PU3MUECKHE U XUMUYECKHE
cBoricTBa (B3aumozeicTue ¢ rugpokcugom Meau(Il), okucieHne aMmmMuayHbIM pacTBOPOM OK-
cuna cepedpa(l), BoccraHoBieHue, OpokKeHUE TIIFOKO3bI), HAXO0XKAECHUE B IPUPOJIE, TPUMEHEHHUE,
ouonoruveckas poib. PorocunTes. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxmain 1 nemirono3a Kak IpupoHble moauMepbl. CTpoeHHEe KpaxMaia U HEJUTI0N03bl. Pu-
3UYECKUE U XUMHUUYECKHE CBOMCTBA Kpaxmaia (TUAPOIN3, KAYeCTBCHHAs PEaKIIUs C HOJIOM).

OKCrnepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBpPALIEHUN: IPOBEAEHUE, HA0IIO-
JICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUU O/I-
HOATOMHBIX CIIUPTOB (OKHCIeHUe 3TaHoia okcuaoM meau(Il)), MHOroaTtoMHBIX cCiupTOB (B3au-




MojeicTBue rauuepuna ¢ ruapokcugoM meau(1l)), anpaernaos (okuciIeHEe aMMHAYHBIM PacTBO-
pom okcuna cepedpa(l) u rugpoxcunom meau(ll), B3aumoelicTBue kpaxmania ¢ o0M), MPOBe-
JI€HUE MPAKTUYECKOM paboThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaumn.

Bbruncienust o ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXO/I-
HOT'O BEIIECTBA WM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
UCXOJHBIX BELIECTB WU NPOAYKTOB PEAKIUN).

A3zoTcoeprKaliue OpraHuuecKue COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHuyecKue coequHeHus. Gu3nueckne U XUMHYECKHe
CBOMCTBa aMHUHOKHCIIOT (Ha MpUMepe ruiuHa). buonoruueckoe 3HaueHne aMmuHokucior. [len-
THUJIBL.

benku kak npupoaHbIe BBICOKOMOJIEKYISIpHbIE coeiMHeHus. [lepBuuHas, BTopudHas u Tpe-
TUYHAsA CTPYKTypa 0eIKkoB. XMMHUECKHUE CBOMCTBA OCNIKOB: THIPOJIU3, ICHATYpaIsl, KaUeCTBEH-
HbIE€ peaKlMK Ha OeNKu.

OKCIIepUMEHTAIIbHBIE METO/Ibl U3YUEHHS BELIECTB U UX MPEBPALLECHUI: HAOIIOAEHUE U OIHU-
caHMe JEMOHCTPALIMOHHBIX OIBITOB: JA€HATypalus OEIKOB IPU HAarpEBAaHUU, LIBETHHIE PEaKLUU
O€enKOoB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp, MOIUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb MMOJIMMEPHU3ALUU, CPEIHSAS MOJIEKYyJsipHas Macca. OCHOBHBIE Me-
TOJIbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEPU3ALUs U IOJTUKOHEHCALUS.

OKCepUMEHTAIbHBIE METO/IbI U3yUYEHUS BEIIECTB M UX NPEBPALCHUI: 03HAKOMJIEHHUE C 00-
pasliamMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpenmMeTHbIe CBA3U.

Peanu3anys MexpeaMeTHbBIX CBSI3€1 IPU U3yYEHUH OpraHndecKon xuMuH B 10 Kkimacce ocy-
HIECTBIISIETCS YEPE3 UCIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK U MMOHATHUH,
SBIISIOLIUXCSA CUCTEMHBIMU IS OTZIEIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE TOHATHS: SIBJICHUE, HAY4HbIH (DaKT, THIIOTE3a, 3aKOH, TEOpUs,
aHaJn3, CUHTE3, KJIaCCU(PHUKAIs, TEPUOTUNIHOCTh, HAOIIOCHNE, U3MEPEHHE, SKCIIEPUMEHT, MO-
JIeIUPOBAHUE.

dusmka: MaTepusi, JHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPT€TUUECKUI YPOBEHbD,
BEIIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUYECKUE BEIIMYUHBI U €TUHULIBI
UX U3MEPEHHUS.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BELIEeCTB B Opranusme, PorocuHTe3, Ouo-
JIOTMYECKH aKTHUBHBIE BellecTBa (O€IKU, YriIeBOAbL, )KUPBI, (PEPMEHTBI).

["'eorpadusi: MuHepasbl, TOPHbIE OPO/IbL, TOJIE3HbIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorusi: NuIIeBble MPOAYKTHI, OCHOBBI PALIMOHATBHOIO MUTAHMS, MOIOILIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE Mpenaparbl, MaTEpUalibl U3 HCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI 00YyYarOIIUMUCS MPO-
rpamMM cpeaHero oomiero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM).
Hayuyno-meToandeckoil OCHOBOW JJisl pa3pabOTKH IUIAaHUPYEMBIX PE3yJIbTATOB OCBOEHUSI IPO-
IpaMM CpeaHero o0uero 00pa3oBaHus SBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

B cooTBeTCTBUM € CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JUYHOCTHBIX pe-
3yJlbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 001ero o0pa3oBaHMsI BbIICICHBI
CIIEAYIOIINE COCTABIISAIOIIHE:

OCO3HAaHHE O0YYaIOIIMMUCS POCCUMCKON TpaXaaHCKON MAEHTUYHOCTH — FOTOBHOCTH K ca-
MOPA3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOTIPEIETICHHUIO;

HaJIM4KMe MOTUBALIMK K O0yYEHHIO;

[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LHEHHOCTEN M UCTOPUUECKUX TPaAUIil 0a30BOM HAYKH XUMUU;

TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH JI€SITEIbHOCTH LIEH-
HOCTHO-CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMHU 1IETIOCTHONW CUCTEME XMMHYECKOTro 00pa3oBa-
HUS,

HaJIM4YMEe NMPABOCO3HAHUSA SKOJOTMUECKOU KYIbTYpPbl U CIIOCOOHOCTH CTAaBUTh LIETU U CTPO-
UTb )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs JOCTUTAIOTCS B €UHCTBE yueO-
HOM M BOCIIUTATEIBHOU JEATENBHOCTA B COOTBETCTBUH C T'YMAaHUCTHYECKMMH, COLUOKYIBTYP-
HBIMH, TYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMHU U UJ€AIaMH POCCUHUCKOr0 IpaXkIaHCKOro oO1e-
CTBa, IPUHATHIMU B OOIIECTBE HOPMaMU U MPaBUIAMHU [TOBEAEHUS, CIOCOOCTBYIOLIMMU MPOILIEC-
caM CaMOIIO3HAHMsI, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU 00 yUYaOLIUXCAL.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI MpeaAMeTa «XUMUS» OTPAXKaAIOT C(HPOPMUPOBAHHOCTD
OTIbITA MMO3HABATEIBLHONW M MPAKTUYECKON EATEIbHOCTH 00YyYarOIIMXCsl M0 peainu3aluu MpUHs-
THIX B 00I1I€CTBE LIECHHOCTEH, B TOM YUCJIE B YAaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HaHMsI 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U O0S3aHHOCTEHN, YBaXKEHUS K
3aKOHY U IPABONOPSIKY;

MPEACTABIICHUS O COLMAJIbHBIX HOPMAaX M MPAaBWIAX MEKIWYHOCTHBIX OTHOLIEHUW B KOJI-
JIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIbHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHNH Y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BBITIOJTHEHUN XUMUUECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTyMEHThI APYTUX
IPH aHAJIM3€ PA3IMYHBIX BUJOB yU4E€OHOU J1EATEIbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIMTAHMA



[IEHHOCTHOT'O OTHONIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIEIUIO0 OTEYECTBEHHON XH-
MUU;

YBaXEHHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TCOPUHU M MPAKTUUECKOTO MPUMEHEHUS XU-
MUH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3YNIbTAT IITUTEIbHBIX HAOIIOACHHUM, KPO-
MOTIUBBIX KCIIEPUMEHTAIBHBIX MTOUCKOB, IIOCTOSIHHOTO TPpyAa YYEHBIX U IPAKTUKOB;

WHTEpEca U MO3HABATEIIFHBIX MOTHBOB B MOYYEHUN W TIOCIEAYIOIIEM aHaau3e nHpOopMa-
ITUH O TIEPEAOBBIX JOCTHKEHUSIX COBPEMECHHON OTCUCCTBEHHON XMMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OTICHUBATH CUTYAIINH, CBI3aHHBIC C XUMUYECKUMH SIBICHUSIMU, U IPUHUMATh
OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKUA CBOMX TOBApHILEH C MO3UIMI HPaB-
CTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE TTOCIIEICTBUIA ATUX MOCTYIKOB;

4) popmMupOBaHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHUs LIGHHOCTEN 370pOBOro U 0e30macHoro odpasa >kM3HU, HEOOXOAUMOCTU OTBET-
CTBEHHOT'O OTHOIIEHUS! K COOCTBEHHOMY (DU3UUYECKOMY U IICUXUYECKOMY 37]0POBBIO;

COOIOZIEHUST TIPaBWJI O€30MAaCHOTO OOpalieHusl C BEMIeCTBAMU B OBITY, MMOBCEIHEBHOU
KU3HU U B TPYJIOBOH JESITEIHHOCTH;

MMOHMMAaHUS [IEHHOCTHU MPaBWJ WHIWBHIYAIBHOTO U KOJUIGKTUBHOTO 0€30IMacCHOTO TOBE/IE-
HUS B CUTYAIUSIX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI TIOCIEACTBUNA W HENPUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS alKOroJs,
HapKOTHKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0OBATEIBCKON NeATEeIbHOCTH, 00IIIe-
CTBEHHO TIOJIE3HOM, TBOPUYECKON U APYTHUX BUIAX CATCILHOCTH;

YCTaHOBKHY Ha aKTHBHOE y4aCTHE B PEIICHUH TPAKTHICCKUX 3a/1a4 COITMAILHOM HAIIPaBJICH-
HOCTH (B paMKaxX CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY MU3YYCHHIO MPOQPECCUil pa3InyHOro poja, B TOM YHCIIE Ha OC-
HOBE PUMEHEHUS TPEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXEHUS K TPYLY, JIIOJISM TPYy/ia U pe3yibTaTaM TPYAOBOU JAeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYaJIbHOM TpaeKTOpuu oOpazoBaHUs, Oydy-
e mpodeccuu U pean3aniui COOCTBEHHBIX KU3HEHHBIX TJIAHOB ¢ YUETOM JIMYHOCTHBIX WHTE-
pEecoB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB M MOTPEOHOCTEN OOIIECTBA;

6) 3K0J10rM4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJ1eCO00Pa3HOro OTHOIIEHUS K IPUPO/IE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIie;

MOHUMAaHUS TJIO0AIBHOT'O XapaKTepa dKOJIOTMYECKUX MPOOJIeM, BIUSHHAS SKOHOMHYCCKHX
IIPOIIECCOB HA COCTOSIHUE MMPUPOTHOMN M COITUATBHOM CPEIbI;

OCO3HaHMSI HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHH JIJIsl PEIISHUS] BOTIPOCOB
PaIMOHAIBHOTO MIPUPOIOTOIB30BAHHS,;
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AKTUBHOI'O HENIPUATHS IEUCTBUH, IPUHOCIIIMX BPEA OKPYXKAIOUIEH IPUPOIHOM Cpelie, yme-
HUSI IPOTHO3UPOBATH HEOJIATONMPUSATHBIE 3KOJOTMYECKHE MOCIENCTBUS MPEATPUHUMAEMBIX JIEH-
CTBUI U NIPENOTBpAIIATh UX;

HaJM4Usl Pa3BUTOTO HKOJOTMYECKOIO MBIIUIEHUS, SKOJIOTMUYECKON KYJIbTYpPbl, ONbITA AEs-
TEIBHOCTH 3KOJIOTMYECKOW HANPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MU B IT03HABATEIIb-
HOM, KOMMYHUKATUBHOM M COLMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHHSI aKTUBHO IPOTHUBO-
CTOSITh UJIC0JIOTUU XeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BH-
TUSL HAYKU U OOLIECTBEHHON NIPAKTUKH;

MOHUMAaHUs cHeU(PUKN XUMUU KaK HayKH, OCO3HaHUs €€ posid B (POPMHUPOBAHUU PALHO-
HAJIBHOTO HAYYHOT'O MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKPYXAIOIEM MUPE
KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHUN NPHUPOAHBIX 3aKOHOMEPHOCTEN U PELIEHUU
npo0JIeM COXpaHEHHs IPUPOIHOIO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMUMHH JJI1 COBPEMEHHOMN IIUBUIIM3AIMU: B €€ TyMa-
HUCTUYECKON HANpaBJIEHHOCTH M BaKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTEpUATbHON KYJb-
TYpBbI, PEIIEHUH ITI00AJIBHBIX MPOOJIEM YCTOMYMBOrO Pa3BUTHS YEI0BEUYECTBA — CBIPLEBOM, SHEP-
TeTUYECKOM, MUIIEBOM U 3KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIIEYEHUN
YCIIOBUW YCHEIIHOTO TPY/1a U SKOJIOTHYECKH KOM(MDOPTHOM KU3HH KAXkI0Tr0 WiIeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: IIOHUMAHMS CYIIIHOCTH METOJIOB MTO3HAHHUS, UCIIOJIb-
3yEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCTIOIb30BaTh MOJIy4aeMbIe 3HAHUA JJIs aHAJIN3a
U O0BSICHEHUS ABJIICHUIM OKPYKAIOIIETO MUpa U MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS Jie-
JaTh 00OCHOBaHHBIE 3aKJIFOUECHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JTAHHBIX C LENbIO
NIOJIyYEHMSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIHHO UCIIOIb30BATh XUMUYECKHIE 3HAHUS JJI PEIICHHUs Po0ieM
B peaIbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKOMN NS TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUB-
HOMY TMOJTYYEHHUIO HOBBIX 3HAHUN MO XUMHUH B COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3InYHbIX cepax NpodeccuoHaIbHOM 1eITeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yIbTaThl OCBOCHHS YIEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE Cpe/I-
HEero o0I1ero oopa3oBaHus BKIIOYAIOT:

3HaYUMbIC IS (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONMIUXCS MEKIUCIUILTHHAPHBIC
(MEeXTpeaMeTHbIE) OOIEHAYYHbIE TMOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYyYHON KapTHUHBI
MHUpa U Crenu(PUKYy METOIO0B TTO3HAHUS, HCIIOIh3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, Be-
IIECTBO, DHEPT U, SIBJICHHUE, ITPOIIECC, CUCTEMA, HAYIHBIN (aKT, IPHHIIKII, TUTIOTE3a, 3aKOHOMEP-
HOCTb, 3aKOH, TEOPHUS, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHNE, SKCTICPUMEHT U IPYTHE);
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yYHUBEpCAJIbHbIC Y4eOHbIEe NEHCTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHbBIC, PETYJISTHUB-
HbIE), obecreunBaromye GopMUpoBaHrue (PyHKIIMOHATBHON IPAMOTHOCTH M COL[UATIBHOM KOMIIE-
TEHIIMU 00yYaroluXcs;

CIIOCOOHOCTHh O0YYAIOIIMXCS MCIOIb30BaTh OCBOEHHBIE MEXKIUCIUILTMHAPHBIE, MUPOBO3-
3pEeHYECKHUE 3HAHMS U YHHBEPCAJIbHbIC y4eOHbIC JCHCTBUS B MO3HABATEIHHOW M COLMAIBLHOMN
MIPaKTHKE.

MertanpeaMeTHbie pe3yabTaThl OTpakaloT OBJIaJCHUE YHUBEPCATLHBIMU YU€OHBIMHU MTO3HA-
BaTEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JI€CTBUSAMMU.

OBianeHne yHMBEPCAJIbHBIMY YU4eOHBIMH MO3HABATEIbHBIMHY J1€HiICTBUAMU:

1) 6a30Bble JIOrH4YecKue JAeicTBUSI:

CaMOCTOATENBHO (OPMYIUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pac-
CMaTpUBATh;

OMpENENATh LU ACITENbHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS, COOT-
HOCUTB PE3YJIbTAThI AESTEILHOCTH C MOCTABJICHHBIMHU 1ICIISIMU;

UCIIOJIB30BaTh IPU OCBOEHUY 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIEHUS — BBIIESATH Xapak-
TEpHBIE TPU3HAKU OHATUI U yCTAHABIIMBATh UX B3AUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE
TOHSITHS 111 OOBSICHEHUS OTJICIBHBIX (DAKTOB W SIBJICHHIA;

BBIOMpATh OCHOBAHUS Y KPUTEPUU IS KIIACCU(PUKAIIMU BEIIECTB U XUMUUYECKUX PEAKIUN;

yCTaHABJIMBATh MPUYUHHO-CJIEJACTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE PaCCyKIeHUs (MHIYKTUBHBIC, JACIYKTUBHBIC, IO AHAJIOTHH), BBHISB-
JSTh 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHIX, (DOPMYIHPOBATH BBI-
BOJIbI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOIIECCE MTO3HAHUS, UCTIOIb3yeMbI€ B XUMUU CUMBOJIMUYECKHE (3HAKOBBIC)
MOJIETH, MPeoOpa3OBbIBATh MOJCIbHBIC MPEACTABICHUS — XUMUYECKUW 3HAaK (CHMBOJ) 3JIe-
MEHTa, XUMUYecKasi (opMyIia, ypaBHECHUE XUMHUECKOU PEaKIMU — MPU PEIICHUN YIEOHBIX T10-
3HABaTEJbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHbIE MOJICIbHbBIC MPECTABICHUS IS
BBISIBIICHUS XapAKTEPHBIX MPU3HAKOB N3yYa€MbIX BELIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEILCKUE 1eCTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUil;

(GbopMyIHpOBaTh LEIU U 3a/1a41 UCCIIEI0BAHUS, UCIIOJIb30BATh TOCTABICHHBIE U CAMOCTOS-
TENbHO CHOPMYITUPOBAHHBIC BOIPOCHI B KAUECTBE MHCTPYMEHTA TTO3HAHUS U OCHOBBI 1711 (hOp-
MHUPOBAHHUSI TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYK/ICHUI;

BJIQJIETh HABBIKAMU CAMOCTOSATEILHOIO MNIAHUPOBAHUS U TIPOBEACHUSI YUCHUYECKUX HKCIIE-
PUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HaOII0JaTh 32 XOAOM IPOLIECCa, CAMOCTOSATEIBHO MPO-
THO3UPOBAThH €ro pe3yibTaT, PopmMyIupoBaTh 00OOIIECHUS U BBIBOIBI OTHOCUTEIBHO IOCTOBEP-
HOCTH PEe3yJIbTaTOB MCCIICOBAHUS, COCTABISITH OOOCHOBAHHBINM OTUET O MPOCIIaHHON paboTe;

IpUOOPETATh ONBIT YUEHUYECKOW UCCIEI0BATEIbCKON U IPOEKTHOM eI TEIbHOCTH, MPOSIB-
JISITh CHIOCOOHOCTH ¥ TOTOBHOCThH K CAMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS MPAKTUIECKUX
3a/7a4, MPUMEHEHUIO Pa3JIMYHbIX METOAOB TTO3HAHMS.

3) pabora ¢ nundpopmanmeii:
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OPUEHTUPOBATHCS B PA3TMUHBIX MCTOUYHUKAX MH(MOpMAIUU (HayYHO-TIOMYJIsIpHAS JTUTEpa-
Typa XHMHYECKOTO COJEpKaHUs, CIIPaBOYHbIE MMOCOOMsI, pecypchl IHTepHEeTa), aHAIM3UPOBAThH
UHGOPMAITUIO PA3TMYHBIX BUIOB U (hOPM MPEACTaBICHUS, KpUTHYECKH OICHUBATh €€ JOCTOBEP-
HOCTb M HETIPOTHUBOPEYUBOCTH;

dbopMyIHpOBaThH 3aNPOCHI U IPUMEHSTH Pa3IUYHbIC METO/IbI TIPU MOMCKE U 0TOOpe HDOP-
MaIui, He0OXOIMMOM TSI BRITTOJTHEHMSI YIE€OHBIX 33]1a4 ONPEASIEHHOTO THIIA;

IPHOOPETAaTh OMBIT MCTIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENFHO BRIOUPATh ONTHUMANIbHYIO (opMy mpeacTaBieHuss nHGOpMaIuu (CXEeMBI,
rpaduky, AuarpaMMebl, TaOTUIBI, PUCYHKH U IPYTHEC);

UCIIOJIb30BaTh HAYYHBIN SA3BIK B KAUECTBE CPEACTBA IMPU pabOTe C XUMUUYECKON HHPOpMa-
[Uel: MPUMEHSITh MEXKIIPEAMETHbIE ((PU3NYECKHEe U MAaTEeMAaTHUYEeCKUE) 3HAKU U CUMBOJIBI, (Op-
MyJibl, a00peBUaTypbl, HOMEHKIIATYPY;

WCIIOJIb30BaTh U MPEe0OPa30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISTHOCTH.

OgJiajieHNe YHUBEPCAJIbLHBIMH KOMMYHHUKATUBHBIMHU J1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOM TEMbI B XOJI€ JUaora W/Wih JUCKYCCHUH,
BBICKa3bIBaTh HJieH, (OPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITTOJIHEHHSI TPEIIO-
JKCHHOM 3aJ1a4U;

BBICTYIIATh C MPE3CHTAIMEH PE3YJIbTaTOB MTO3HABATEILHOM JIEATEILHOCTH, TTOJTYICHHBIX Ca-
MOCTOSITETIHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPHU BBIOJIHEHHUH XUMHUYECKOTO JKCIEpPHU-
MEHTA, MPAKTHYECKOW padOThl MO0 MCCIICIOBAHUIO CBOWCTB M3Y4YaeMbIX BEIICCTB, PEaTM3AI[UU
y4e0HOTO MPOCKTa W (OPMYIMPOBATH BHIBOJBI IO PE3yJbTaTaM IMPOBEAEHHBIX HCCIICIOBAHUM
yTEM COTJIACOBAHMUS IMO3MIIMKA B X07I€ 0OCYKIeHUS 1 00MEHA MHCHHSIMHU.

OByajieHNe YHUBEPCAJbHBIMH PETyJISITUBHBIMH JI€HCTBUSIMMU:

CaMOCTOSATENFHO TIAHUPOBATh M OCYIIECTBIISITH CBOIO IO3HABATEIHHYIO NESITEIHLHOCTD,
onpezenss e€ IeNu W 3a7a4d, KOHTPOIUPOBATh U 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajaraeMblii alirOPpUTM JEHCTBUI MPHU BHITIOJHEHUH YYEOHBIX M UCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanboee Y(PPEeKTUBHBIN CIIOCOO UX PEIICHHs C YI4ETOM MOTyUYCeHUS HOBBIX 3HAHUM O
BEIIECTBAX M XUMHUUYCCKHUX PEAKITUAX;

OCYIIECTBIISITh CaMOKOHTPOJb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHallM3a M CaMo-
OLICHKH.

13



NPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMerHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMus» OTpaxkaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOM COCTABJISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SIBJICHUN MPUPOAbI, B (POPMUPOBAHUM MBILIUICHUS U
KYJIbTYPBI JINYHOCTH, €€ (PYHKIIMOHATBEHON IPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs] TTPAKTH-
YECKHUX 337a4 U SKOJOTMYeCKH 00OCHOBAHHOI'O OTHOLIEHHSI K CBOEMY 370POBBIO U MPUPOIHON
cpene;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpasl BKJIIOYAET: OCHOBOIIOJIATAOIINE TTOHS-
TUS (XUMUYECKUN DJIEMEHT, aTOM, SJISKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, JJIEK-
TPOOTPHUIIATEILHOCTh, XUMUYECKas CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpPAIIEH-
Hast), MOJIb, MOJISIpHAsl Macca, MOJIAPHBII 00bEM, YIIIepOAHbIN CKeNeT, (PyHKLIMOHAIbHAS TPYIIa,
paguKal, U30MEpHsi, U30MEPBI, TOMOJIOTUUYECKUIN PsAJl, TOMOJIOTH, YIJI€BOJOPOAblL, KUCIOPOA U
a30TCOAEPIKALLMNE COCAUHEHNSI, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTpOeHUs1 oprannueckux BeuiectB A. M. Bytieposa,
3aKOH COXPAaHEHHUS MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKH SI3bIK XUMHUH; MUPOBO3-
3pEHYECKUE 3HAHUS, JISKAIIUE B OCHOBE IOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUUECKUX
ABJICHUH, (PAKTOJIIOTMYECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOIYYCHUH 1 O€30MaCHOM UCTIOIb-
30BaHMH BOKHEUILIMX OPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOM 1€ATETbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUI BBISBIISTH XapaKTepHbIC MPU3HAKU MOHATHIA, YCTaHABIUBATh
MX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME NIOHATHUS IIPU ONIMCAHUU COCTABA, CTPOCHUS
Y MPEBPAIIECHUN OPTaHUYECKUX COCTUHCHUN;

c(OpMHPOBAHHOCTh YMEHHUI UCIOIB30BATh XUMHUUECKYIO CUMBOJIMKY JUJISI COCTABIIEHUS MO-
JEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHON) (hOPMYJT OpraHUYECKHUX BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIAN, U3TOTABIMBATH MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJIs1
WUTFOCTPALMUA UX XUMUYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(OpMHPOBAHHOCTh YMEHUI YCTAHABIMBAThH MPUHAJJIEKHOCTh U3YYEHHBIX OPraHUYECKHUX
BEIIECTB 10 UX COCTABY U CTPOEHUIO K ONpeIeTIEHHOMY KIIacCy/Tpynie COeIMHEHHUH (YyTraeBoa0-
POJIbI, KUCJIOPO/ U a30TCO/IEPIKAIIUE COEAUHEHHUSI, BLICOKOMOJIEKYJISIPHBIE COEIMHEHUS ), 1aBaTh
UM Ha3BaHUs 10 cuctemarndyeckoi HoMenkinatype (IUPAC), a Takke NpuBOJIUTH TPUBUATILHBIE
Ha3BaHUs OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPONWIEH, alleTUJIEH, 3TUICHIJIMKOIIb,
rIMLepuH, (GeHon, GopManbAeru, aueTanbAeruil, MypaBbHUHas KHUCIOTa, YKCYCHas KHUCIOTa,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TITF0K03a, PPYKTO3a, Kpaxmall, [IeJUTF0I03a, TIIUIKH);

c(OpMUPOBAHHOCTHh YMEHHS ONPEAEIIATH BUABl XUMUUECKOW CBS3U B OPTaHUYECKUX COEIU-
HEHUSX (OAUHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJI0KEHUS TEOPUU CTPOEHUSI OPraHMYECKUX Be-
mecTB A. M. BytiepoBa st 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPO-
€HUs; 3aKOH COXPAaHEHUs MacChl BELIECTB;
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c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3UUECKUE U XHUMHYE-
CKHE CBOMCTBA TUMUYHBIX MPE/ICTABUTEIEH Pa3IMUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH,
3TaH, TWIEH, MPOMNWJIEH, alleTWIeH, OyTaauen-1,3, merunoyraauen-1,3, OeH30i1, METaHOJI, 3Ta-
HOJI, STUJICHTJIUKOJIb, TJTUIEPUH, (DEHOI, alleTalbAeTH, MypaBbUHAS U YKCYCHAsI KUCIIOTHI, TITFO-
KO3a, Kpaxmal, LeJUII0103a, aMUHOYKCYCHAsl KHCIIOTa), WILUTFOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXy HUIMH YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C UCTIOJIb30BAHUEM CTPYK-
TYpPHBIX (popmyI;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTepU30BATh HMCTOYHUKU YTIIEBOJOPOJHOIO ChIPbS
(HedTh, IPUPOAHBIN Ta3, YT'OJIb), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTHUECKOE MPUMEHEHHE TIPO-
TYKTOB nIepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUUCICHHUS [0 XUMHUUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM TMPOAYKTA PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh YMEHU BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAy4YHOIO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMHHU MPU U3YUYEHHUH BEIIECTB U XUMUYECKUX sIBJIEHUM (HabIt01€e-
HUE, U3MEPEHHE, HKCIIEPUMEHT, MOJICITUPOBAHUE), UCTIOIb30BaTh CUCTEMHbBIE XUMUYECKHUE 3HA-
HUS 17151 IPUHSITUSL PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalLIHUSIX, CB3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUU cOOJIIOaTh MpaBuia MOJb30BAaHUS XUMUYECKOW MOCYIOU U
Ja00paTOPHBIM 000PYIOBAHHUEM, a TAKXKE MpaBUiIa OOpaIeHHUs C BEIeCTBaMU B COOTBETCTBHH C
MHCTPYKLMSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BBITIOJIHITH XUMUUECKUN IKCIIEPUMEHT (TIpe-
BpallleHHus] OpPraHWYeCKUX BEIIECTB MPHU HArpEeBaHUU, TMOJYYCHHE JTHICHA M U3YYEHUE €ro
CBOMCTB, Ka4YECTBEHHBIC PEAKIIMN OPTAaHUYECKUX BEIIECTB, JCHATypalus OeIKOB MPU HarpeBa-
HUU, I[BETHBIE PEAKIIUU O0EJTKOB) B COOTBETCTBHH C TIPABWJIAMH TEXHUKH 0€30MAaCHOCTH TIPH 00-
palleHnH C BEIIECTBAMH U JJa00OpaTOPHBIM 000PYAO0BAHUEM, MPEJCTABIIAThH PE3YIbTAaThl XUMHUYE-
CKOI'0 DKCIIepUMEeHTa B opMe 3alucH YpaBHEHUIN COOTBETCTBYIOLIUX peakiuil u GopMyiIupo-
BaTh BBIBOJIbl HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUHN KPUTHIECKH aHATM3UPOBATh XUMHUECKYIO MH(POPMAIIHIO, TT0-
Jy4aeMylo U3 pa3HbIX UICTOYHUKOB (CpescTBa MaccoBor nHpopmanuu, MHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MpaBUia SKOJIOTHYECKHU I€IecO00pa3HOro moBe-
JieHUs B OBITY ¥ TPYJIOBOM JIEITETLHOCTH B LIETISX COXPAHEHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIen
IPUPOJIHOM CpeJibl, OCO3HABATh OMACHOCThH BO3JICHCTBUS HA KUBBIC OPraHU3MbI ONPEACIEHHBIX
OpraHUYeCKUX BelIeCTB, MOHUMas cMbich nokazatens [IJIK, moscHATh HA mpuMepax CrocoObl
YMEHBILICHUS U MIPEAOTBPAILEHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTS1 00YJarONUXCsl C OTPAaHNYECHHBIMU BO3MOKHOCTSIMH 3JI0POBbsI: YMEHHE PUMEHSIThH 3Ha-
HUSL 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX W CITA0OBUASIIUX O0YyYaIOIUXCs: YMEHHUE UCTI0JIb30BATh Pelibe(PHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins ams 3anucu xumudeckux Gopmys.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonunuyectBo yacos
Ne DJIeKTpPOHHBbIE (U (POBHIE)
HaumeHoBaHue pa3iesioB U TeM NPOrpPaMMbl Konrpoasusie | [IpakTmueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XHUMHH

11 IIpeamet opranndeckoi XuMuu. Teopust CTpOCHUS OpraHuye- 3

' ckux coenuHenuit A. M. bytneposa

Hroro no pazneny 3

Pa3pnen 2. Yriesoxopoasl

2.1 | IlpenenpHbIC YIIIEBOIOPOIbI — aJKAHBI 2

2.2 | HenpenenbHbIe yrIIeBOAOPOIbI: AIKCHBI, aJTKaIUCHBI, AJIKHHBI 6 1

2.3 | ApoMaTH4YeCKHEe YTIeBOIOPOIBI 2

2.4 | IlpupoiHbIe NICTOUHUKH YTIIEBOJIOPOJIOB U UX IepepaboTka 3 1

Hroro no pazneny 13

Paspnen 3. Kucsiopoacoaep:kanue opranHnyecKue coeInHeHust

3.1 | Conuptsl. denon

3.2 | Anpnerunsl. KapOoHnoBbie KuciaoTbl. Cl0KHBIE 3PUPHI 1

3.3 | YrmeBoasl 1

Hroro o pasneny 13

Pasnen 4. A3orconeprxaiinue opranudeckue coeJMHeHUs1

4.1 | Amunbl. AMUHOKUCTOTHI. benku 3

Hroro o pasnemny 3

Pa3pnen S. BbicOKOMOJIEKY ISIpHBIE COCIUHEHUS

5.1 | Ilnactmaccel. Kayuyku. Boiokna 2
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Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

17

34




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4acoB
Ne JJIeKTPOHHbBIE LU (POBbIE
n/n Tema ypora Bceero Konrpoa- Mpaktiaeckue | Jlata msysers o0pa3oBaTe/ibHbIE PeCypChl
Hble padoTbl | padoTHI
1 [IpeameT oprann4eckoil XuMHH, €€ BO3HUKHO- 1
BEHME, Pa3BUTUE U 3HAYCHUE
5 Teopust cTpoeHHsI OPraHUYECKUX COETUHEHUI 1
A. M. bytiiepoBa, €€ OCHOBHbIE MTOJIOKEHUS
[IpencraBnenue o K1accuPpUKAIUN OpraHuye-
3 ckux BemecTB. HoMeHkaTypa (cucremaruye- 1
CKas) ¥ TPUBHAJIbHBIE HA3BaHUSI OPTaHUICCKUX
BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIA 1
pAA
5 MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTEIHN 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE TPEeACTa- 1
BUTEJN AJIKEHOB
3 [Tpaktrueckas padota Ne 1. «I[lonydyenue >tu- 1 1
JIEHA U U3YYEHHE €r0 CBOMCTBY»
Anxanuensl. byraauen-1,3 u meTriOyraaueH-
9 1,3. [TonydyeHre CHHTETHYECKOTO KaydyKa U 1

pE3HHBI
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AJIKMHEL: COCTaB U 0COOEHHOCTH CTPOCHUAA, T'O-

10 MOJIOTMYECKHHN Psifl. ALIETHIIEH — MPOCTEUIINN
NPEJCTABUTENb ATKHHOB

11 Beruucnienus no ypaBHEHHIO XUMHUYECKON pe-
aKLUH

12 Apenbl: 6eH30J1 U TOJTYoJ. TOKCHYHOCTH ape-
HOB

13 ['eneTnueckas cBsi3b YIiIeBOJIOPOIOB, IPUHA/I-
JeKAIIMX K pa3IMYHbIM KJlaccam
[TpupoaHble HCTOYHUKH YIIIEBOAOPOAOB: IIPU-

14 POJIHBIN ra3 U MOIyTHbIE HE(PTAHbIE ra3bl,
He(PTh U MPOJYKTHI €€ epepadoTKu
[TpupoaHble HCTOYHUKH YTIIEBOAOPOAOB: IPU-

15 POJHBIN Ta3 U MOMYTHBIC HEPTAHBIC Ta3bl,
He(Th U MPOIYKTHI €€ epepadboTKu

16 Konrponsnas pabora o pasueny «YrieBoao-
POIBD»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJ
1 3TaHoj. BogopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHJICHTIIUKOIb 1
TIIULEpUH

19 ®eHou: cTpoeHUE MOJIEKYJIbl, PU3NYECKUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpreruasl: GopManbAeTHI U alleTabIACTHI.
AneToH

21 OnHOOCHOBHBIE ITpeeNbHbIE KapOOHOBBIE KUC-

JIOTBI: MypaBbUHAs U YKCYCHAsI
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[Tpaktrueckas padota Ne 2. «CBoiicTBa pac-

22 TBOpPA YKCYCHOM KUCIIOTBD»

93 CreapuHOBas U OJEUHOBASI KUCJIOTHI, KaK IIPEJI-
CTaBHUTEJIM BBICIINX KapOOHOBBIX KHCIIOT

24 MBpbl1a Kak coJiu BBICIINX KAPOOHOBBIX KUCIIOT,
HX MOIOIIEe NeHCTBHE

o5 CrnoxHble 3¢UpbI KaK POU3BOIHBIE KapOOHO-
BBIX KUCIIOT. ' MAPOIIN3 CIIOKHBIX 3(UPOB

26 JKupsl: runponus, npuMeHeHue, ouoaoruye-
CKasl poJIb XKUPOB
YrneBoasl: cocTas, kiaccudukanus. Baxueii-

27 M€ TpeACTaBUTENN: TIII0K03a, (pyKTO3a, ca-
xapo3a

)8 Kpaxman u nesmuiosno3a kak NpupoHbIe M0JIU-
Mepbl

29 Konrponsnas padora no pazneny «Kucnoposu-
coJieprKalllue OpraHMYecKue COeTUHEHUS

30 AMUHBI: METUJIAMUH U aHWIHH
AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHnyde-

31 CKHE COCIUHEHMS, UX OMOJIOrMYeCKOe 3HAYEC-
Hue. Ilentuapl

39 benku kak npupoiHbIe BEBICOKOMOJIEKYJIIPHBIE
COEIMHEHUS

33 OcHOBHBIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIP-
HBIX COEIMHEHUN
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKY-

34 JSpHBIX coeauHeHui. [macTmaccesl, kaydayku,

BOJIOKHaA
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OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPO-
HECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I'., Akiioneprnoe o6miectBo «3narens-
ctBO «IIpocBenienne

* Xumus, 11 xnacc/ Pynsutuc I'.E., ®enpaman @.I'., AxunronepHoe odmectBo «M13ma-
TeNbCTBO «lIpocBermenuey

METOAUYECKHE MATEPHAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEP-
HET
POII

S xnacc
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