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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 —p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro mpenmera «Xumus» st 10 kimacca Ha 0a30BOM ypOBHE COCTaBWIIM
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU IIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM peajiu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMMe O XHUMHHM C Y4€TOM cCHeUU(PUKHM HAyKHM XUMUHU, €€ 3HAuYeHHUs B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UIPaeT 0COOyI0 pOib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABI U YeJIOBEKa, KOTOpOoe (POPMUPYETCS B XMMHUHM HAa OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA Ha pEIICHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpaszoBaHusi cojepxaHue npeamera «Xumus» (10 kmacc, 0a30BbIi ypPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30Bble KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM NMPU U3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOTPaMME IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnYeckol XWMHHM MOJIYYalrOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

Ilog HOBBIM yrjioM 3peHuss B mpeamMere «XuUMHs» 0a30BOro YpPOBHSA
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCST TPEIOCTABIAECTCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHUM O BaXKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKAaHUsS JONOJHAETCS B Kypce 10 kmacca sjieMeHTamu
COoAEpKaHUsI, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U MPAKTUYECKUX MPUIOKEHUN XMUMHUH, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCA
B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTUUYECKH OCMBICIIMBATh HUHQPOPMAIIUIO U TPUMEHATh €€ ISl TOMOJHEHUS
3HAHUM, PEUICHUS] UHTEJUIEKTYAbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX
3aja4. B 1ienoMm cojaepkanwe ydeOHOTro mpeamera «XHMHUS» JaHHOTO YPOBHS
U3YyUYCHUS OPUEHTHUPOBAHO Ha dbopmupoBaHue y o0yyaromuxcs
MHUPOBO33PEHUYECKON OCHOBBI JIsl MOHUMaHHS (DHIOCOMCKUX HACH, TaKMX Kak:
MaTepuajibHOE  €IMHCTBO  HEOPraHMYECKOTO M OPraHu4eckoro  Mupa,
00yCJIOBJICHHOCTh CBOWCTB BEIIECTB MX COCTABOM M CTPOEHHEM, MO3HABAaEMOCTh
OPUPOJHBIX SIBJIEHUM NyTEM SKCHEPUMEHTA M PEUIEHUS MNPOTUBOPEUYUN MEXKIY
HOBBIMU (haKTaMHU U TEOPETUUECKUMHU TPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHH B
pEIIeHUH  DKOJIOTMYECKHX  MpoljeM, a Takke ImpoliemM  cOepexeHus
ADHEPreTUYECKUX PECYPCOB, CIPBS, CO3IAHUS HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JEUCTBUH, WMEIONMX 0a30Boe 3HAYCHHE IS
pPa3MUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOiieM, TIOUCKa, aHaiu3a U
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OTBITa TPAKTUIECKOM
U UCCIIEIOBATENBCKON NIESATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MIPH OMPEICICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeW HU3YyYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XAMHYECKOW HAayKH KakK OOJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMHU IEJISIMU HU3YyUYEHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 KJ1.) SBIISIIOTCS:

e pOpMHpOBAHHE  CHUCTEMBl XMMHUYECKMX 3HAaHMM Kak  BaKHEHIIeH
COCTaBJIAIOIIECH €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JiexkaT
KIIFOUEBbIE TOHATUS, (yHIAAMEHTaJIbHbIE 3aKOHBI W TEOPUU XHUMHH, OCBOCHUE
s3bIKa HAayKH, YCBOCHHE U TIOHUMaHUE CYIIHOCTH JOCTYIHBIX O00O0IIeHUN
MHPOBO33PEHUYECKOT0 XapaKkTepa, O3HAKOMJIEHHE C HCTOpUEH HMX pa3BUTUS H
CTaHOBJICHUS,

e popMHpOBaHKE U pPa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XWMHMUYECKUX PEAKIIUM, HEOOXOAMMBIX sl MPUOOpETEeHUs] yMEHUM
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
IpPUPO/Ie, B MPAKTUIECKON U MOBCEITHEBHOMN KU3HM;

e Pa3BUTHE YMEHUHN U CIIOCOOOB JESATEIHLHOCTH, CBI3AHHBIX C HAOIIOJICHUEM U
00BSICHEHHEM XMMUYECKOTO JKCIEPUMEHTa, COOJIOIEHHEM MpaBUil 0€30MacHOTO
oOpalleHust ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME cpelHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTBIO, TO €CTh CIlOcO0aMU U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsi K yCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOYyYarONIUXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TakKXke JJIsI OIEHKHM C TMO3ULUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO IPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOIIMATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUM TJI00ATBHBIX MPoOJieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
PEeIMEThD».

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopazoBanus B 10 kimacce coctasisier 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJY4YCHUN HOBBIX BEIIECTB U MaTEpUAIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO10XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHM4YeCcKuX BellecTB. [omoisiorus, u3omepus. XHUMUYECKas CBSI3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kimaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTUyecKas) W TPUBHAIBHBICE Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KIIACCOB OPTraHUYECKUX BEIIECTB.

ODKCIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
O3HAKOMJICHHE ¢ oOpas3laMu OpraHWYeCKHX BENIECTB W MaTepHaJlaMd Ha HUX
OCHOBE, MOJICTUPOBAHNUE MOJICKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJICHHE U
OMHUCAHUE IEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPALICHUIO OPTraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKMH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B MPUPOJE, NOJy4YeHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS H
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUH,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHUE.

Apenbl. beHzon: coctaB, cTpoeHHE, (PU3MYECKHME U XMMUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS U HUTPOBAHUS), MOJy4YCHHE U TMpUMEHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTUYecKui), muposu3. IlpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yroap», MOIEIMpPOBAaHHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (pEaKkIUu C AKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QHUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHCIOT. [ 'maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxuciaenne aMMmHuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP IITIOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINUCAHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammomeicTBue Kpaxmaia € HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIHM NPOAYKTa PEaKlMH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMeEpe TiuiuHa). bruonormdyeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAJIHBIE METOABl HM3YYEHHS BEIIECTB M HUX IPEBpAILECHMI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJUMEPU3ALNN, CPEIHAS MOJIECKYISpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI'O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIA,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriaeBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHUS
oOydJaromuMuCss TIporpaMM CpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanmpeAMETHbIM U TpeaMeTHbIM). HaydyHo-meTonuueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
00pa30BaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B cooTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IMOJAXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS NpeaMeTra «XUMHS» HAa YPOBHE CPEIHETO
o01iero 00pa3oBaHusl BBIICICHBI CIEAYIONINE COCTABIISIONIHUE:

OCO3HaHUE OOYYaIOIMIMMHUCS POCCUMCKOM TPaKJAAaHCKOM HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIU4YMe MOTUBALIMU K 00YUEHHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHIN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATbCS B CBOEH
JNEATENIbHOCTA LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU, MPUCYIIMMHU LEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHuUs;



HaJM4ue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
L[ETTU U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS TpeAMeTa «XUMUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMd POCCUHCKOr0 TPa)KAaHCKOTO OOILIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMU W  TpaBWIaMH  TOBEACHUSA,  CIIOCOOCTBYIOIIUMHM  Tpolieccam
CaMOITO3HAHMS, CAMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHUMHUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW U TMPAKTUYECKOW JEATECIBHOCTH
00y4Jaromuxcs 1Mo peaan3aiuy MPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa:xIaHCKOTr0 BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCSI CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaYKEHUS K 3aKOHY U MPABOTIOPSJIKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEKIUNIYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JIaHHU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7[a4, BHIITOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY H HAYYHOMY HAacCJEIUI0
OTCUYECTBCHHON XUMMH;

yBOKEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUECKOTO
MIPUMEHEHUS] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKU €CTh PE3yJbTaT
JUINTENbHBIX ~ HAOJMIOIEHUH, KPOMOTJIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSIHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

UHTEpECa W II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHPOPMAIIUU O TEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSA3aHHBIC C XUMUYECKUMHU SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;



TOTOBHOCTH OIIEHUBaTh CBOE MOBEACHHE MU MOCTYNKH CBOMX TOBApHUILIEH C
MO3ULMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHUE MOCIEICTBHM 3THUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHns1 TpaBuil 0e30macHoro oOpalleHusi C BellecTBaMH B OBITY,
NOBCEIHEBHOM JKU3HU U B TPYJIOBOH JESATENbHOCTH;

NOHMMAaHUS I1[EHHOCTH TMPaBWJI HWHIUBUIYATIBHOIO U  KOJUIEKTUBHOI'O
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATENbCKOM
JEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrWX BHJAX
NEeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a]a4y
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inyHOro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOASAM TpyAa U pe3yJibTaTaM TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJTbHONW TPacKTOPHUH
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3anuu COOCTBEHHBIX IKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKHU 11€JIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJE, KAK HCTOYHHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

MOHUMAaHHS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKCHUM XUMHUU IS
pELIeHNs BOIIPOCOB PallMOHAIBHOTO MPUPOI0NOJIB30BAHMS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
NPUPOJTHON cpele, YMEHHs MPOTHO3MPOBATH HEOJIATONPHUITHBIE KOJOTHYECKHE
MOCJIEACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HAJIM4YUs Pa3BUTOTO 3KOJOTMYECKOr0 MBIIIIEHUS, YKOJIOTHUYECKOW KYJIbTYpHI,
OIbITa NesTENbHOCTU JKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMH B IIO3HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU



MPaKTUKE, CIIOCOOHOCTH W yMEHUS aKTHUBHO TMPOTHUBOCTOSTH HACOJOTHUU
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOMN MPAKTHKY;

NOHMMAHHUS CHEeNU(DUKA XUMUU KaK HayKH, OCO3HaHHA ¢ PO B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIINUICHHS, CO3JaHUHU IEJIOCTHOTO
MPEICTABICHUS 00 OKPY)KAIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIICHUU MpoOJIeM COXpaHCHUS
IPUPOJTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS COBPEMEHHOM
IMUBUIM3AIMA: B €€ TyMaHUCTHYECKOW HANpaBIICHHOCTH W BAaXXHOHW pOJU B
CO37IaHUHM HOBOHM 0a3bl MaTepPUABHOU KYJIBTYPHI, PEIICHUH TIO0ATBHBIX MPOOJIeM
YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, YHEPTETUUCCKOM, THUIIICBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIICYCHHH YCIOBUH
YCIICIIHOTO TPYyJa W OSKOJOTHYCCKH KOMMOPTHOW JKHU3HM KaXIOro UJjIcHA
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TI'PaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
TIO3HAHHS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
NoJTydyaeMble 3HaHUS U1 aHAIM3a U OOBSICHEHHS SBIICHUH OKPYXKAIOIIETO MHpa U
MPOUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB ¥ UMEIONIMXCSA JaHHBIX C [EJIbI0 IONXYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJNB30BaTh XHMHUYCCKHE 3HAHUS IS
peleHust mpooOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKOMN IS TETbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENpPEephIBHOMY OOpa3oBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUN 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPyJZla B Pa3IMYHBIX cdepax mpopecCuoHATbHON
JIeSITETHbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUs» Ha
YPOBHE CPEJHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIE  JUIsI  (OPMHpPOBAHHMS  MHPOBO33PCHHUS  OOyYaromuXcs
MEXKIUCIMIUTMHAPHBIC (MEXIIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPa’KaAFOIIUE
IIEJTOCTHOCTh HAYYHOW KapTHHBI MHpa MW CHeOH(PUKY METOJI0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIICCTBO, SHEPIHS, SBICHUE,



IpoLece, CUCTEMa, HayYHbIM (paKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);
YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLUATBHON KOMIETEHIIMN 00y4YatOIIUXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHbIE
JIEVCTBUSA B IIO3HABATEIBLHOW U COLIMAJIBHOM MPAKTUKE.

MeTtanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HABaTeJbHbIMH
JefCTBUSIMU:

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeysiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C MTOCTABICHHBIMHU LEISIMU;

MCIOJIb30BaTh IIPU OCBOCHUU 3HAHWUM NPUEMBI JOTHYECKOIO MBIIIJICHUS —
BBIJICJISITh XAapAKTEPHbIC MPU3HAKU TOHSITHUM W yCTAHABIMBATH HX B3aUMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUH;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykAeHUs (MHAYKTUBHbIC, JEIYyKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpruBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSTHh B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJHNYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATE MOACIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOMN
peaKkiui — TpU PEHICHUH YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIBHBIE MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMHYECKUX
peaKiui;



(GbopMyTHpOBATh LU U 33a/1a4d UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYTUPOBAHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JUI (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJOATh 332 XOIO0M
mporecca, CaMOCTOSITEIBHO IIPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JEATENBHOCTH, TPOSBISITE CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OpUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4yHO-
NOMyJISAPHAS. JIMTEpaTypa XHMHYECKOTO COJCP)KaHUS, CIpPaBOYHBIC II0COOUS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHpOpPMAIMK, HEOOXOAUMON IS  BBINIOJTHEHUS YYEeOHBIX 3ajad
OTnpeeIEHHOTO TUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMANIBHYIO  (OpMy  TIpeICTaBICHUS
uHdopManmu (cXeMbl, TpaduKu, JUATPAMMbI, TAOJIHUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
XUMHYECKOW WH(POpMaIMe: MPUMEHITh MEXKIpeaMeTHbIe ((pu3nyeckue W
MaTeMaTUYEeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

3a/1aBaTh BOIIPOCHI TIO0 CYIIECTBY OOCYXIaeMO TEMbI B XOJ€ IUajora W/WiH
JUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPE/IJIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOJTHCHHUH
XAMHYECKOTO JKCTICPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealu3alud y4eOHOTO MpoeKTa U (HOPMYyIUPOBATH BHIBOJIBI



[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUSA IO3ULUN B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH ACHCTBUSIMU:

CaMOCTOSTEIBbHO IUIAHUPOBATh U OCYILECTBIATH CBOIO I103HABATEIbHYIO
NEATENIbHOCTh, ONpenessiss €€ LeJId W 3aJa4yd, KOHTPOJIMpPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JIEUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crnoco0 HX pemieHuss ¢ y4€TOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTH HAa OCHOBE CaMOAHAJIN3a
U CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
npupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /JIs PEIICHUS MPAaKTHYECKUX 3a1a4
U 9KOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO M MPUPOTHOMN
cpexne;

BJIaJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUN DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJICHTHOCTb, SJIEKTPOOTPHUIIATEIHbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas W COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIM O00BEM, VYIIEPOIHBIM CKeleT, (yHKIMOHAIbHAs TpyIIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN PSAJ, TOMOJIOTH, YII€BOIOPOIBI,
KUCJIOPOJ M a30TCOJAEpKAIUue COCIUHEHUs, MOHOMEpP, IOJIUMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IIOHMMAHMUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SABJICHUM, (PAKTONIOTrMYECKUE CBEACHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W
MMPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTePHBIC MPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, MCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS INPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLICHNUN OPraHUYECKUX COCTMHEHNM;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)



dbopMyn  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKUX pPEaKIHil,
M3TOTaBIUBATh MOJIETH MOJIEKYJ OPraHMYEeCKHX BEIIECTB JJis WLIIOCTPALMHU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpraHWYeCKUX BEHIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne coeauHeHuM (YriaeBOAOpPOJbI, KHUCIOPOJ M a30TcojJeprKaliie
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cucremarnueckoit HomeHkinatype (IUPAC), a Taxke NpUBOAUTH TPUBHUAIBHBIC
HA3BaHUS OTIEJBbHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIWICH, aleTUJICH,
ATUJICHTJIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalIbICTHl, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAsI KUCIIOTa, TJIFOK03a,
bpykTo3a, Kpaxmall, HeJI003a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACISITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSAX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXpPaHEHMsI MaCChl BEIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
bu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYE€CKUX BEHIECTB (METaH, 3TaH, J3TWIEH, MPOMUJIEH, AllEeTUICH,
Oyranuen-1,3, merunOyraauen-1,3, OeH30JI, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
IMIEpHUH, (EHOJ, aleTalbIeTHl, MypaBbUHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAs KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKJYy HUMH YpPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hopMHUPOBAHHOCTh YMEHHsI XapaKTepHU30BaTh HCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, TNPUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX TEepepabOTKU W
MPaKTHIECKOE IPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUUYCCKUM
ypaBHEHHSIM (Macchl, 00BEMA, KOIMYECTBA MCXOTHOTO BEMIECTBA WJIM IMPOJYKTa
peakIMu 10 HM3BECTHBIM Macce, 00BbEMY, KOJHWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIM MIPOTYKTOB PEAKIIHH);

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOT'O0 MO3HAHUSI, UCIIOJIB3yEMbIX B XUMUM MPU U3YUYCHUHU BEIIECTB U
XUMUYECKHUX SBJICHUM (HaOMI0ACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHNUE),
WCIMOJIb30BaTh CHUCTEMHBIC XHUMHUUYECKUE 3HAHUS JUIsl TPUHATHS pPEIICHUM B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C BEIIECTBAMM U HX
MIPUMEHEHHEM;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1TabopaTOpHBIM O00OpPYAOBaHUEM, a TaKXe MpaBUia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOIHATH XUMHUYECKUM
AKCTIEPUMEHT (TIpEeBpalliCHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHUE
STUJIEHA U W3YYEHUE €ero CBOWCTB, KAaue€CTBEHHBIE pPEaKIMU OpPraHUYEeCKUX
BEILIECTB, JeHaTypalus OCJIKOB MpH HArpeBaHWH, I[BETHHIE peakinu OEJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH OE30MAaCHOCTU TMpHU OOpalieHuu ¢
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B ¢GopMe 3alucyh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOopMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIMU3UPOBATh XUMUUYECKYIO
uHOpMaILIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBUJia  DKOJOTHYECKU
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEIAX
COXpaHEHMsI CBOEr0 3JI0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHMMas cMmbica mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoOBI
YMEHBIIECHUS] W TPEAOTBPAILICHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIsl 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX U CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penabeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiinsa nis 3anmucu XMMHUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ KonTtpoibHbie IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypeni
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yrieBo10poabl: AIKEHBI, 6 1
AJKaJUEHBbI, ATTKUHBI
2.3 ApomaTHYEeCKHe YIIeBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciaopojacoaep:kamnue opranndeckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo paznmeny 3
Pa3nen 5. BoicokoMouieKyIsipHbIe COeANHEHUSI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbubie | IlpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
coequaeHuit A. M. byrieposa, e€ 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
opraHnueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
MertaH u 3TaH — OpocTeuIme 1
MIPEICTaBUTEIIH aJTKaHOB
AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
OTUJIEH U IPOMUJIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
[Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHUE €r0 CBONCTB
Anxanuensl. byranuen-1,3 u 1

MeTunoyraauen-1,3. [lonyyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 FOMOJIOTMUYECKUH psil. AlleTUIIeH —
MPOCTEUIINI PEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHnbl: 6eH301 U TonyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBO0POIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccaM
[IpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu

16 KountponsHas pabota no paszaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BomopoaHas cBsi3b

18 MHoOTroaTOMHBIE CIUPTHI: ATUICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PHU3UYECKHEe
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbrerunsl: GopMaibaeTua u
aneTanbAerul. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNIbHbIE KAPOOHOBBIE




KHCJIOTBL: MypaBbUHAA U YKCyCHaA

[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBI
CreapuHOBasI U OJICMHOBAS KUCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCJIOT. [ MAPOIIA3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
Ouooruueckas poJib KUpPOB
VYTrieBopl: cocTaB, KiacCH(pHKaIus.

27 Baxneiimme npeacTaBuTeN: TIIOK03a,
(dbpykTo3a, caxapo3a

08 Kpaxmai u 11en1105103a Kak IprupoIHbIe
MTOJIUMEPBI
KoHTposbHas paboTta 1o paszaeny

29 «KucmopoacoieprkaIiyue opraHuIecKue
COEIMHEHUSD)

30 AMMHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OpPraHUYECKUE COECTUHEHUS, UX
ouosnornueckoe 3HaueHue. Ilenruast

39 benku kak mpupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA




33 OcHOBHBIE IOHATHS XUMHUH ) 1
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 knacc / I'abpuensin O.C., OctpoymoB U.I'., Cnagkos C.A., AkiimoHepHoe obiiectBo «M3aaTeabcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Knura IJIA yIUTCIIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubnuoreka [{OK https://lesson.edu.ru/



