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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBPHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTeruu pa3BUTUSL BOCNHUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1eit cTparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPECTBAMU
yueOHoro mnpenmera «Xumusi» st 10 kimacc Ha 0a30BOM YpOBHE COCTaBWIIU
koHnentyanbHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
CoZlepKaHUs, PE3yJbTaTOB OOy4YeHHWS M TPEeOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)KUT 3aBEPIIAIOIIAM JTAllOM peaM3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo o0O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 M TPUPOTHOW cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEIHEro o0Iero oopa3oBaHUs CPeACTBAMHU YI€OHOTO
npeaMera «XHUMHS», COJIEp)KaHHE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme 1O XHUMHUU € Y4ETOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MAaTEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4EéToM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooIero oopazoBanus B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpHUAIbHOM KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPE/ICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMM, XMMUs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
oOpasoBanus conaepxkanue mnpeamera «Xumus» (10 kmacc, 6a30BbIi ypOBEHb
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIKOYEHHS B JKU3Hb COLMyMa, IIPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOIIas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWK MO0 HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHHUM, a TaKK€ HAa YPOBHE CTEPEOXMMHUUYECKHUX M DJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckoll XWMHUU NOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHMS, O XUMHUUECKON PEAKLIVH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEIACHHS O BEIIEeCTBAaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
00o01IaromIei 10 0ObACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHMs JomnoJiHgeTcss B Kypce 10 kimacca sneMeHTaMu
CoJiepKaHusl, UMCIOIUMH KYJbTYPOJOTHUECKUI W TPUKIAAHOW XapakTep. OTu
3HaHUSI CMOCOOCTBYIOT NMOHHUMAHHWIO B3aWMOCBS3U XHMHH C JPYTUMU HayKaMH,
PACKPBIBAIOT €€ POJIb B IO3HABATEIILHOM U ITPAKTUYECKOM JIEITEIIbHOCTH YETIOBEKA,
CIOCOOCTBYIOT BOCTIUTAHHUIO YBOKCHHSI K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU
U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpOOJIeMax, CBSI3aHHBIX C XHUMHUCH,
KPUTUYECKA OCMBICIIMBATh HH(POPMAIMIO M TPUMEHITh €€ MJis TOTOJHEHUS
3HAHWH, PEIICHUS MHTEIICKTYAIbHBIX U SKCIIEPHUMEHTAIBHBIX UCCIIEI0BATEIbCKUX
3amad. B menoMm coxepkanme ydeOHOro mpeamera «XHMHS) JTaHHOTO YPOBHS
W3YUYCHHUS OPHUEHTUPOBAHO Ha dbopmupoBaHue y o0y4Jaromxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsi TOHUMAaHHS (UIOCO(MCKUX HIICH, TaKMX Kak:
MaTepUaIbHOEC  E€AUHCTBO  HEOPTaHUYECKOTO W OPraHUYeCKOTO  MHpa,
00YCJIOBIICGHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM W CTPOSHHEM, ITO3HABAEMOCTH
MPUPOAHBIX SBICHUN ITyTEM DKCIIEPUMEHTAa W PEHICHUS MPOTUBOPEUYHH MEXKTY
HOBBIMH (DaKTaMU ¥ TEOPETHUUECKUMH MPEANOCHIIIKAMHU, OCO3HAHUE POJIM XUMHUHU B
pEeIIeHUN  JIKOJIOTMYECKUX  MpodiieM, a Takke MpobiieM  cOepekeHHs
SHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nmnnane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNPENETICHUI0
COIepXaHUs ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT (GOPMHUPOBAHUE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUM, HWMEIOMMX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BHUJAOB JACSATENbHOCTU: pEIICHUA NpoOsieM, TOHUCKAa, aHajau3a M
00paboTkK uHPOpMaIMK, HEOOXOIUMBIX JUISI TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATEIIBCKON JEATEIHPHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B TMO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU ONPEAeIICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCA (POpMUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEILHOCTH YEJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHW KyJIbTyphl. C
METOJMYCCKOW TOYKH 3PEHHUS TAaKOW TMOJXOJ] K OINPEACIICHHUIO IENIeH H3y4YeHUs
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMU LEISIMU H3y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 kiacc) sSBIsSIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHE M MOHHMAHHE CYLIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TPaBUII
0e30macHOro 00OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1ad U3yYeHUs
peaMeTa B IPOrpamMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoanusi. CerogaHs B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHUAd OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHM3aliy, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMHU aKTUBHOTO MOJIYYEHHs] 3HAHUN U NPUMEHEHUS UX B pealbHOU >KU3HU
JUTSL pelIeHUs TPaKTUYECKHUX 3a/1ay.

B cBA3M ¢ 3TMM npu W3ydyeHUH MpeaMeTa «XUMUsS» JOMHUHHUPYHOLIEe
3Ha4YeHHEe NMPUOOPETAI0T TaKKe LENU U 3aauu, KakK:

ajanTamys 00y4arolUXCcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHUe y O0OyYarolUMXCsi KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUCKa, aHalnu3a U 00paboTKku MH(pOpMAIUH,
HEOOXOMUMBIX Ui NPUOOPETEHHs OIbITa MAESATEIbHOCTH, KOTOpas 3aHHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKHM C TO3ULUN
HKOJIOTUYECKON O€30MacCHOCTU XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMHUYECKOTO COJIeP)KaHUS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIbHOTO MPUPOJIONOIB30BaHNUs, IOTIOHEHUS SHEPIeTUYECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJAEC M CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCTIOJIB30BaHUSI TOJNYYCHHBIX 3HAHWUW Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHHUSIMH.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpennero oOmiero obpasoBaHusi, coctaBisieT: B 10 kimacce — 68 gaca (2 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUH

[IpenMeTr oprannueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEpHAIOB. T€Opus CTPOEHHUS] OPraHUYECKHUX
coeaunenuit A. M. bytiepoBa, e€ ocHOBHBIE TT0O10)KeHHSI. CTPpYyKTYpHBIE (hOPMYJIIBI
OpraHMYeCcKUX BemecTB. [omomnorusi, wuszoMepus. XuMHYecKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpPraHMYECKUX COEJUHEHHIN (CUCTeMaTHYecKas) W TPUBHUAJIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHWE ¢ oO0pa3llaMd OpPTaHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKU psfa. MeraH u 3TaH —
MPOCTEUINE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] M TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TOJYy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUJpaTallUh, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlleTHIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue W
XUMHUYECKHUE CBOMCTBA (pEaKIMKU THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTAIUH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOTYYECHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyeHue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckass CBs3b MEXIY YIJIEBOAOPOJAMHU, MPUHAMICKAIIUMHA K
Pa3JIMYHBIM KJIaccaM.



[IpupoaHbie UCTOYHUKH YIJIEBOAOPOJOB. [IpupoaHblii ra3 M MNOMYyTHbIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuposn3. IIpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIH
yroJib U IPOAYKTHI €T0 MepepadOoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HMHbI, KOJUIEKIUU
«Hepts» u  «YTOmp», MOJETMPOBAHHWE  MOJICKYJ  yTIEBOJOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKON PabOThI: MOTYYSHHE 3TUJICHA
Y U3yYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJN: CTPOEHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIorTeHOBOJIOPOIAMU, TOpPEHHUE), MpUMEHEeHHe. BoJaoponHbie CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaroMHpie  CHUPTHL. ODTWUJIEHIJIMKOIb W [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlJIJaMH, KaueCTBEHHAs PEaKIMsi Ha MHOTOaTOMHbIe crupThl). [leiicTBue Ha
opranusMm uesoBeka. [[pumeHeHne rimuuepruHa U STUICHTIIMKOJSL.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOMCTBA.
TokcuuHocTh Qenona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbaeruja, aleTalblIeruja: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyYECHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KHUCIOTH.. MypaBbUHas W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3UUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3hupoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb )KUPOB.

YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JH- H
nosmcaxapuabl). [roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcugom Meau(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonoruueckas poib. otocunte3. OpykTo3a Kak U30MEP TIIIOKO3BI.




Kpaxman u nemnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
neono3bl. du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX NPEBpACHUN:
poBeJcHNE, HAOMIOJEHNE U OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
rugpokcuoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHAA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB WJIA MTPOTYKTOB PEAKIIUHN).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3HAYEHUE aMUHOKHUCIOT. [lenTubl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOPUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpAICHUN:
HAOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIrs OCIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEpHU3AIUs U MOJTUKOHEHC Al

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M NPU U3YYEHUU OPraHUYECKOW XUMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSTHH, TaK U TOHSATHH, SBISIOMINUXCS CHCTEMHBIMHU JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOACHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHE.



dusuka: Marepus, OSHeEprusi, Macca, aToM, OJJEKTPOH, MOJIeKyJa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeJIO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHUIIBI UX U3MEPEHHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadus: MuHepanbl, TOpHbIE TOPOAbI, MOJIE3HBIE UCKOMAaeMble, TOILIMBO,
pecypchl.

TexHonorus: mNHILEBbIE TMPOIYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEenaparThbl, MaTepUalbl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 XUMUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
0o0yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-mMeToaudeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SBISIETCA CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwMsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LETU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XHUMUs» JAOCTUTAIOTCA B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMd POCCHICKOTO Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U TpaBWJIaMH  TOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMONO3HAHUsA, CaMOPa3BUTHUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEILHON M MPAKTUYECKOW JEsTeNbHOCTU
o0y4aromuxcs 1Mo peanu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATENbHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBbHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHMs], JIOTUKY H
apryMEHTHI IPYTUX IPU aHATU3E PAa3IUYHbIX BUJIOB YUYEOHOH 1eATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAydYHOMY HAaCIEIUIO
OTEYECTBEHHOW XUMMUH;

YBOXEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CTh pPE3yJbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;

WHTEpEeCca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHUH H MOCIEIYIOLIEM
aHaJM3e UHPOpPMAIMKU O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M TOCTYIIKM CBOMX TOBapULIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUM ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 30poBOro u 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

cOOIOACHMsI TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NMOHMMAHUSl LEHHOCTH NPaBWJI HHAMBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIINECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMaJIbHON HaIPaBJIECHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXEHUS K TPYLY, JIOISM TPyAa U pe3yibTaTaM TPYyAOBOU AEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBaHus, Oynymied npodeccuu U pealn3aliid COOCTBEHHBIX KU3HEHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEeH 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA S

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI0O0AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUSA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUH XUMHUM Ui
peuIeHus BOIIPOCOB PALMOHAIIEHOTO TPUPOAOIIOIb30BaHHS;

AKTUBHOTO HENPUATHS JEHUCTBHM, NPHUHOCAIIMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3MPOBATH HEOIArONPUSTHBIE SKOJIOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NPEIOTBPAILATD HUX;

HAJIM4Msl Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, 9KOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IpaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUu(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIEM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuHd MpoOJeM COXPAaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOI
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M Ba)XXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIICHUH I100aNbHBIX TPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCIIEIIHOTO TPyJda M SKOJOTHYECKHM KOM(OPTHOM JKU3HM KaXKJIOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOAAIINX B HEM NU3MEHEHUM, YMEHHUS JIeJaTh 0OOCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENb0 IOJIY4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKUE 3HAHUS IS
pelieHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIBCKON 1EATEIIbHOCTH;



TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON

JACATCIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUS y4eOHOro mpeamera «XUMHs Ha
YPOBHE CpeaHero o0miero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (OPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUA,
UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTUs, SIBICHUE,
npoliecc, CUCTeMa, HayuHbIi (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCClIeIOBaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCajbHble yueOHbIE NEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHUe (yHKITMOHATLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcst MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
JeCTBUSIMU:

1) 0a30Bble JIOrHYeCKHUE TeMCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENU JCATEIbHOCTH, 33/aBas IapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIICCTB M
XUMHUYECKUX PEAKIUN;

YCTAHABIIMBATh IMPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

NPUMEHSATH B MPOIIECcCe MO3HAHUS, UCIIONh3yeMbIe B XHMHH CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BBIBATH MOICTHLHBIC TIPEICTABICHHS — XUMHUECKUN
3HaK (CHMMBOJ) OJJIeMEHTa, XUMHUYecKass QopMyia, ypaBHEHUE XHUMHYECCKOU
peaKknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M IMPAKTUUECKHX 3ajad,
NIPUMEHATHh HAa3BaHHBIE MOJCIIbHBIC MPEICTABICHUS VISl BRISIBICHUS XapaKTePHBIX
MIPU3HAKOB U3yYaeMBIX BEIIECTB U XMMHUECKHUX PEaKIIHHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
pEeaKUunii;

dbopMyIMpoBaTh LETHN U 33/1a4U UCCIICIOBAHUS, NCIIOJIb30BAaTh MTOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJ0M
nporecca, CaMOCTOSATEIBHO MPOTHO3HPOBATh €r0 pe3ysibTar, (OpMyIUpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENIbCKOW U TPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MIOMCKY METOJIOB pEIIECHUS TPAaKTHUECKUX 3a7ad, NPUMEHEHHUIO0 pa3IMYHbIX
METOJIOB ITO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHCS B PA3UYHBIX HMCTOYHHMKAX uHMopMmammu (HAydHO-
NOMyJISIpHAsT JTUTepaTypa XHUMHYECKOTO COJACp)KaHMS, CIPaBOYHBIC TOCOOHUS,
pecypchl HTEpHETa), aHamTM3UpOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
MIPE/ICTABIICHUSI, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATHh PA3JIMYHBIC METOJBI MIPH TMOWCKE U
oTOope wuHOpMALMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIIPENIEIEHHOTO TUIIA,

npuoOpeTaTh OMBIT KCIOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTONCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uH(popMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

WCIIOJI30BAaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMAIMel: MPUMEHATh MEXNpeaMeTHbie ((usnyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, aOOpeBHaTyphl, HOMEHKIIATYPY;



UCIIONB30BaTh U NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0JI€ JUanora u/mim
JUCKYCCUHU,  BBICKa3blBaTh  HWjaAeH, (GOPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHON 3a/1auH;

BBICTYIIaTh C MPE3CHTAlMENl Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEIECTB, peajn3alud y4eOHOro nMpoekTa U GopMyIUpPOBATH BHIBOIbI
o pe3yjibTaTaM MPOBEAEHHBIX HCCIEIOBAHMN MYTEM COIJIACOBAHMS MO3UIMM B
X0J1e 00CyXIeHHS 1 OOMEHa MHEHUSMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TO3HABAaTEIbHYIO
JeSITENIbHOCTD, Ompezenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJroOpuT™M ACUCTBHM Mpu
BBIMIOJTHEHUH Y4YE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUsI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPA, pPOJM XWMHM B IIO3HAHUMU SIBJICHUU
OpupoAbl, B  (QOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PEIIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOINEHUS K CBOEMY 3J0POBBIO W MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIMe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, DJIEKTPOOTPHUIIATEIIEHOCTh, XUMHUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHyTass W COKpaImI€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (yHKIHOHAIbHAs TpYIINa,
panuKan, U30MeEPUs, U30MEPbl, TOMOJIOTUYECKHIN PAJl, TOMOJIOTH, YTIE€BOIOPOIBI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, IOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHUS); TEOPUHN U 3aKOHBI (TEOPUSI CTPOEHUS



oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI $A3bIK XUMHHU;, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpU
OMKMCAaHUM COCTaBa, CTPOCHUSI U MPEBPAICHUI OPraHUYEeCKUX COSAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTAaBJICHHMSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALMU HMX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPraHMYECKHUX BEIIECTB [0 HUX COCTaBY U CTPOCHHUID K OMNPEACIIEHHOMY
KJIACCy/TpynIie COeOUHEHUN (YTJIEBOIOPOIBI, KHUCIOPOA U a30TCOJIEp Kalllne
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS 110
cucrematudeckorr HomeHkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIbHBIC
Ha3BaHMS OTACJBHBIX OPraHMYECKUX BEIIECTB (PTUJIEH, MPONUJIEH, AalleTHUJICH,
ATWJICHTJINKOJb, THIECpUH, (eHod, (HopManbAeTH, aleTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJITi0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSl ONPENEIATh BHUIbl XUMHUYECKOHW CBSA3U B
OPraHMYECKUX COEAUHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWIEH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHTJHUKOJIb,
IJIMLEPUH, (PEHOJI, alleTalIbJIeTH/i, MypaBbUHAs U YKCYCHAasl KHUCJIOTBI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJIE€BOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS TI0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTA



peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIIOJIb3YyEMbIX B XUMHHU NPU U3YYEHHUH BEUIECTB U
XUMUYECKUX SIBICHUN (HAOI0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
WCIOJIb30BaTh CHUCTEMHBIE XWUMHYECKHE 3HAHWS JJIs1 TNPUHATHS PELIICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYalMAX, CBSA3aHHBIX C BEIIECTBAMU H HX
MIPUMEHCHUEM,;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUIa MOJb30BAHUS XUMUYECKON
NOCYJI0OM M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMHA B COOTBETCTBHHM C MHCTPYKIUSMH MO BBITTOJIHEHHIO JTa0OPATOPHBIX
XAMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U  BBIIOJHATH XUMHUYECKHI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTaHUUYECKUX BEIIECTB MPU HArPEeBaHUU, MOJTyUYECHUE
STUJICHA W M3YYCHHE €r0 CBOMCTB, KAYECTBECHHBIE PEAKUUHU OPraHUYECKUX
BEIIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHHH, IBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHMM C TPaBWIAMH TEXHUKH O€30MMACHOCTH TIpH OOpaleHuu ¢
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl
XUMHUYECKOTO 3KCIEepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
uHopmaruu, UuTepHeT u Jpyrux);

chOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  IKOJIOTHYECKHU
I1€JIeCO00Pa3HOTO TOBEICHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHSI Ha JKUBBIE OPraHU3MBbI OMNPENCIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMbica mnokazatens [1JIK, mosicHAT, Ha mpumepax crocoObl
YMEHBUICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JCUCTBUS Ha OPraHU3M
YEJIOBEKA,

JJIs. O0y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIUXCSA: YMEHHE WCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3anmucn XuMHYeCKuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KomnuectBo yacos

DnekTpoHHbIe (IUPPOBHIE)

Nenn/m | HaummeHoBaHMe pa3feioB U TEM MPOTPAMMBI Kontponpasie  Ilpaktrueckue
Bcero o0pa3oBaTeNbHbIE PECYPCH
paboThI paboThI
Pa3nen 1. **BBeneHne B OpraHu4ecKyro XuMuio **
[Ipenmer oprannyeckoit XuMuu. OCHOBHBIE TTOJIOKEHUS
1.1 TEOPUU XUMHYECKOTO CTPOCHHSI OPTaHUYECKUX BEIIECTB 5
A.M.bytneposa
Kinaccudukamnus opraHUI4ecKuX COeTMHEHUM.
1.2 Homenkiarypa. DneKTpoHHasi IpUpOaa XUMUYECKUX 2 1
CBA3EH
Hroro 7
Pa3nen 2. **YraneBogopoast **
AnkaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
2.1 aJKaHOB. [ 'oMouioru u u3omepsl. MeTaH - npocTenimmii 5 1
MIPEACTABUTEND NPEIETbHBIX YTIEBOAOPOIOB.
Henpenenbusle yrieBogopoasl: Ankensl. CTpoeHHeE,
HOMEHKJIaTypa, U30Mepus, MOTyYeHUE, CBOMCTBRA.
2.2 Anxanuensl, [IpupoaHelii kayqyk. 10 1
Ankunsl.l'oMonoruueckuii psj aneTuieHa, CTpoeHue,
MOJy4YEeHHUE, CBOMCTBA
73 Apenbl. benson u ero romonoru. CTpoenue, noxy4yeHue, 5 1
CBOMCTBa
2.4 [IpupoHbIe ICTOYHUKH | TTepepaboTKa YIJIEeBOIOPOI0B 2
Hroro 22

Paznea 3. Kucaopoaconep:kamnue oprannyeckue coeJuHeHu st




OpnoatomHuble ciupThl. CTpoeHUE, HOMEHKIIATYpa,

3.1 W30MEpHs, CBOMCTBA U MOJy4eHUEe. MHOroaTOMHBIE 7
crnupThl. DeHon
Anpaerunsl. CTpoeHue, ony4eHue, CBOMCTBA.

3.2 OnHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. XUMUYECKHE 10

cBoMcTBa, mony4yeHue.Ciuoxubie 3¢upsl. Kupsl.

3.3 VYraesonel. ['moko3a. Caxapo3za, Kpaxman 6
Hroro 23
Pasznen 4. A3orcoaepxkaiye coeIMHEHU S

41 Amunbl. AMuHOKHCIOTHL. benku. Ctpoenue, noiayueHue, 7
’ CBO¥CTBA
Hroro 7
Pa3znea S. BoicokoMoJieKkyJIsIpHbIE COeINHEHUS

51 BricokoMoieKkyIisipHbIE COEIMHEHUS: TUIACTMACCHI, 4
) BOJIOKHA, KaydyK
Hroro 4
Pa3znen 6. Xumus v :Ku3Hb

XUMUS U 37J0pOBbE YEIOBEKA, XUMHUS B OBITY.
6.1 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl OPraHUYECKUMHU 4
BElIECTBAMHU

60 PesepBHbIil ypok. O000IIEHNHE U CHCTEMAaTH3 AN 1
’ 3HAHUH
Hroro 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KonnuecTBo yacon DIIEKTPOHHBIE
B Tema ypoka @DOopMBI TEKYILETO ¢ poBsIe
n/m KonTponbHbI [IpakTruecku
Bcero 06 po © %a eckne KOHTPOJIA oOpasoBartenbHbIC
aboThI abO0ThI
p p pecypcsl
1 IIpeamer opraHn4ecKon XUMHH, €€ 1 CocrasieHue miaHa
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE OTBeETa
Teopust cTpoeHUs1 OpraHUYECKUX COCTUHEHUN A. .
2 p P %op A 1 VYcrHbll onpoc
M. bytiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS
3 XHWMHYECKOE CTPOEHUE , KaK NOPSAJOK COEUHEHUS 1 YcTHbI onpoc, paboTa
aTOMOB B MOJIEKYJIax C KapTOYKaMu
[IpencraBienue o Ki1accuPpUKAUN OPraHUIECKUX
CocraBreHue cXeMbl
4 BemiecTB. HomenknaTypa (cucremaruyeckas) 1 1 Knacoduk
TPUBHUAJIbHBIC HA3BAaHUSI OPTAHUYECKUX BEILIECTB
Pemenue 3anay Ha BBIBOA (DOPMYIT 110 MacCOBBIM
5 opmy 1 Pemenue 3anau
JOJISIM
Pemenue 3ana4 Ha BbIBOA (DOpPMYIT 11O MPOAYKTaM
6 A A bopmy. PoayK 1 Pemenue 3agau
COKUTaHUS
KonTponbnas padota Nel "TeopeTrueckne OCHOBBI
7 B 1 1 KontponbHas padota
] MertaH u 3TaH — OPOCTEUIINE TPEACTABUTEIN 1 CocraBneHue miaHa
AJIKAaHOB OTBETa
. YcTHBIl omnpoc, paboTa
9 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT 1
C KapTOYKaMu
. YcTHbI onpoc, paboTa
10 [Tonyyenue npuMeHeHNEe U CBOMCTBA aJIKaHOB 1
C KapTOYKaMu
VYcrHbIl onpoc, paboTa
11 [{uknoankaHsl. pemIeHne 3a1a4d Ha BEIBO (opMyi 1
C KapTO4YKaMu
[TpakTruyeckas padora Nel"KauecTBeHHBIN aHATN3
12 - 1 1 [TpakTuyeckas padora
OpPraHUYECKUX COEAMHEHUN
13 AJIKEHBI: COCTaB U CTPOCHHUE, HOMEHKJIATypa, 1 TecToBas pabora,
n3omepus. ['omonoruyeckum psa. YCTHBIN OTBET
14 [TonyyeHue U IpUMEHEHUE AJIKEHOB 1 YCTHBIE U NIHUCBMEHHBIC




OTBETHI Ha BOIPOCHI
TecroBast paboTa

CBoiicTBa 3TiiIEHOBEIX Y B. Permenne

YceTHBRIE U MHCHMEHHBIC

15
TeHETUYECKUX LIETIOYEK. OTBETHI Ha BOIIPOCHI
[IpakTuueckas padorta Ne 2. «[lonyyeHue stuieHa u
16 P pab yi [TpakTuyeckas padora
W3Yy4YEHUE €ro CBOMCTBY
IIpe3enTaius, yCTHBIN
Ankanuensl. byranuen-1,3 u merunoyraauen-1,3. P 1t ’uy
17 Y MUCbMEHHBIN OTBET
[TonyyeHue CHHTETUYECKOTO KayuyyKa U Pe3UHbI
Pemenue 3agau
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, CocraBnenue miaHa,
18 TOMOJIOTHYECKUH PAll. ALETHIEH — MPOCTEUIIIHI YCTHBIW U MUCbMEHHBIN
MpEeACTaBUTENb AIKUHOB orpoc.
Y CTHBIN U TUCHbMEHHBIN
19 Augnikunbl. U3omepust. [lonydenrne u npuMeHEeHHeE.
orpoc.
CocraBjcHuE IIJIaHa,
20 XHUMHYECKHE CBOMCTBA alleTHJIEHA U €0 TOMOJIOTOB YCTHBIN U MUCbMEHHBIN
orpoc.
OpOHTAIBHBIN OIIPOC,
21 ['enernueckas B3aMMOCBS3b C YIIIEBOAOPOAAMHU
TecToBas pabora
22 Brrunciienus o ypaBHEHUIO XUMHUYECKOW PEeaKIuu Pemenue 3anau
Apensl: CTpoeHre MoJeKybl OeH30:1a. ["'omomnoru CocraBieHue miaHa,
23 6enzomna. [Tonyuenue G6eH3071a U €r0 TOMOJIOTOB. YCTHBINA U TUCbMEHHBII
TOKCMYHOCTH apEHOB onpoc.
B3anmMHoe Bnusinne atoMoB B MoJiekyinax OB. . .
VYCTHBIN U TUCEMEHHBIN
24 OKUCIUTENBHO - BOCCTAHOBUTEIBHBIC PEAKIIUN OIIDOC
rOMOJIOTOB. poe:
25 I'enerndeckas cBsI3b KJIacCOB BelllecTB. Pentenue Y CTHBIM U MUCbLMEHHBIN
3a/1a4 Ha BBIBOJ (hopMy oTIpoC.
26 Kontponbras padota No2 "YrneBomopoasr" KoHnTtposbHas padota
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
PHPOJHBIC T ACNS [Ipesenranumu,
27 MPUPOIHBIN a3 U MOMYyTHBIE HEPTSIHBIC Ta3bl, e
He(THh ¥ MPOAYKTHI €€ mepepadoTKu
28 XWMHYECKHE CBOMCTBA U IPUMEHEHHE OCH301a U CocraBieHue miaHa,

€ro roMmoJIOroB

YCTHBIM U IMCbMEHHBII




orpoc.

29

Pa3Burtue sHepreTUky U npoOIeMbl H3MEHEHMUSI
UCI0JIb30BaHus Y B chIpbs. DKojgorndeckue

[IpezenTaunu u

Co0O0IIeHus
po0IeMbI B
[IpenenbHbIE OAHOATOMHBIE CIUPTHI: METAHOI U . .
VYCTHBIN U TUCEMEHHBIN
30 sta”oi. BogoponHnas cBsa3s. Homenknarypa u SIIDOC
U30MepuUs poc.
31 [Tonydyenue u npumenenue . Pemenue 3agaq Ha Y CTHBIN M TUCbMEHHBIN
pacTBOpPbI orpoc.
32 XuMHYECKHE CBOWCTBA CIUPTOB. OKUCIUTEIBHO - VY CTHBIN U TUCBMEHHBIN
BOCCTAHOBUTEJIBHBIE PEAKIIUN ompoc.
[Ipesenranumu,
33 buonornueckas posib CIUPTOB; METAHOJIA U ATAHOJIA
coobmieHus. Jluckyccus
34 MHOroaroMHble CIUPTHI: ITUICHIIUKOIb U VY CTHBIN U TUCBMEHHBIN
[JIMIIEPUH orpoc.
35 ®deHoI: CTpOCHUE MOJIEKYIIBI, (PU3NYECKUE U VY CTHBIN U TUCBMEHHBIN
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE ompoc.
36 Pemenue 3amad Ha pacTBOPHI ¥ BBIBOT (hOPMYJT Pemenue 3agau
CocraBneHue IiaHa,
Anpaerunsl: GopManbIaCTU] U alleTAIbICTHI. . .
37 . YCTHBIM U MTUCHbMEHHBIHI
Aueron. [TonyueHre u XuMH4YeCKHE CBOMCTBA.
onpoc
OnHOOCHOBHBIE IIPE/eNbHBIE KAPOOHOBBIE CocraBnenue miaHa,
38 KHUCJIOTBI: MypaBbUHas U ykcycHas. HomeHnknatypa. YCTHBIN U MUCbMEHHBIN
N3omepus ompoc
OpOHTAIBHBIN OIIPOC,
39 ITosnydyeHne U NpUMEHEHUE KUCIOT
poBepovHas paboTa
40 XHUMHUYECKHE CBOMCTBA OJHOOCHOBHBIX TecToBas pabora,
KapOOHOBBIX KHUCIOT YCTHBIA OIpocC
41 Kpartkue cBeeHus 0 HenpenenbHbIX KapOOHOBBIX TecroBas pabora,
KHCJIOTaX. XUMUYECKHU TUKTaHT
42 Pemenue 3amad Ha mpuMecH U N30BITOK Pemenue 3agau
VY CTHBIN U TUCEMEHHBIN
I'enernueckas B3aMMOCBS3b KUCIOPOACOAEPKAIINX .
43 OIIPOC, XUMUYECKHIA

COEMHEHHH C YIIeBOJOPOIaMHU

IUKTaHT




[TpakTrueckas padota Ne 3. «CBoiicTBa pacTBOpa

44 . [IpakTrueckas pabota
YKCYCHOM KHUCIIOTBD
CrnosxHbie 3(UpBI KaK MPOU3BOIHBIE KAPOOHOBBIX CocrapineHue 1jaHa,

45 KHUCJIOT. [ 'uaponu3 cinoxxHbIx 3GupoB. )Kuphl. YCTHBIW U MUCbMEHHBIN
CrpoeHue cBoiicTBa ornpoc. CooOuieHus
[Ipaktuyeckas pabora Ne4 Pemenue

46 AKCIEPUMEHTAIBHBIX 33]1a4 Ha ONPEACIICHUE [IpakTrueckas pabota
KHUCJIOPOJICOACPKAIINX BEIIeCTB"

CooOrienue, yCTHBII

47 ['mroko3a IH a4

oTpoc
CooOuienue, yCTHbII
48 Onurocaxapunsl. Caxapo3sa. Pemenue 3agau ILI 4
oIpoc
Coo01ienne, yCTHBIN
49 Kpaxman u nemitono3a Kak NpUpoIHBIE TTOJTUMEPHI
onpoc. [Ipezenranus
YCTHBIN U TUCHMEHHBIN
OIPOC, XUMUYECKHI
50 ['eneTnueckas B3aMMOCBSI3b C YIIIEBOAOPOIAMU
JTUKTAHT, TECTOBAs
paborta

51 Pemenue 3amau Ha pactBopbl. O6001ICHIE 1 Pemenue 3amau, pabota
CUCTEMaTHU3allisl U3Y4YeHHOr0 MaTepuana M0 KapTOUYKaM.
KonTponpnas padota Ne3 «Kucnopoconepxamniue

52 p P POACOAEpAlll KontponbHas padota
OpPraHUYECKHE COCTUHEHUS»

53 AMUHBI: METWJIAMUH U aHWINH [TuceMeHHBIN Ompoc
AMUHOKHCIIOTHI KaK aM(pOTepHbIC OPraHUYECKUE . .

[TucbMeHHBIN U YCTHBIN

54 COEIMHEHMUS, NX OMOJIOTHYECKOE 3HAUCHUE.

orpoc
Ilenrtuabl

55 benku kak npUpoaHbIE BEICOKOMOJIEKYJISIPHBIE [Ipesenranum,
coequHeHus. XUMHUSI MUTaHUS. 370pOBOE MTUTaHHE TBOpUecKas paboTa
[TpakTrueckas padota Ne5 "Permenue

56 " [IpakTuueckas pabota
AKCIIEPUMEHTAIIbHBIX 3a7a4

Pemenue 3amay, pabora

57 Pemenue 3aga4 Ha pacTBOPHI U MACCOBYIO JTOJTIO

M0 KapTOUKaM.
58 O600mmenus crpoernss OB n3omepun , XUMUIECKUX Y CTHBIN M TUCbMEHHBIN

CBOWCTB

OIPOC, XUMUYECKHI




JIMKTAHT, TECTOBAs
pabota

I'omoBas KOHTpoOsBbHAS paboTa 3a Kype

I'onoBas KOHTpOJIbHAS

59 . 1
OpPraHUYECKON XUMUU pabota
. OCHOBHBIE TOHSTHS XUMUU .
. Coo01enue, ycTHbIN
60 BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH. 3aiuTa 1
N onpoc. IIpesentanns
MIPUPOJBI OT 3arps3HEHUI
CooOuienue, yCTHbII
61 CuHTeTn4ecKHe Kayqyku 1 HI Y
onpoc. [Ipezenranus
CooOrienue, yCTHBII
62  Bonokua 1 S, Y
onpoc. IIpeszentanns
[TpakTuueckas pabora Ne6 "Pacro3nath
63 P P " 1 [TpakTuyeckas padora
IJIaCTMACChl U BOJIOKHA
CooOuienue, yCTHbII
64 XHMHS U 310pOBbE YEIIOBEKA 1 IH Y
onpoc. [Ipezenranus
CooO011eHne, YCTHBIN
65 X¥MHS U 3I0pOBBE YETIOBEKA 1 ILI Y
onpoc. IIpeszentanus
CooOuienue, yCTHbII
66 Xumus B ObITY 1 Hl Y
onpoc. [Ipezenranus
CooO011eHne, YCTHBIN
67 Xumus B OBITY 1 IH Y
onpoc. [Ipezenranus
YCTHBIN U TUCHMEHHBIN
68 PesepBubIil ypok. O6001IeHIE U CHCTEMaTH3AIIHS 1 OIPOC, XUMUYECKHI
M3YYEHHOTO MaTepuaia JTUKTaHT, TECTOBAs
paborta
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO
«M3narensctBo «IIpocBemenue»
* Xumus, 11 xnacce/ Pymsutuc I'.E., ®enpaman @.I°., AknrionepHOE 00IIECTBO

«3marensctBo «lIpocBemienre»

METOJINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
DneKkTpoHHbIE HU(PPOBBIE 00pa30BaTEIbHBIE PECYPChI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

OnexTpoHHbIE TU(POBBIE 00pa30BaTEIbHBIE PECYPCHI






