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HOACHUTEJBHASA 3AIINCKA

[IporpamMMa Mo XMMUU Ha YPOBHE CpeqHEro o0Iero o0pa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit
denepanun», TpeOOBaHMA K pe3yJdbTaTaM OCBOCHHUS (efepalbHON 00pa3oBaTEIbHON
nporpamMmbl  cpeaHero oobmero oo6pazoBanusi (POII COO), mnpencraBiIeHHBIX B
denepanbHOM rocyaapcTBeHHOM oOpa3oBareiabHoM ctanaapte COO, ¢ yuérom Konuenuuu
npernojaBaHusi y4eOHOro mpeaMera «XuMHUsS» B 00pa30BaTENbHBIX OpraHU3alUIX
Poccuiickoii ®enepanuu, peaqu3yroldX OCHOBHbIE 00pa3oBaTelibHbIE MPOTrpamMMbl, U
OCHOBHBIX MOJIOKeHHI «CTparerun pa3BuTHs BocnuTaHus B Poccuiickoit denepannu Ha
nepuon 10 2025 roga» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XHMHUHU, K OMpPENesieHHI0 oOIen
cTpareruu OOy4YeHHs, BOCIMTAHUS U Pa3BUTHUs OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOIO
npeameta «Xumus» 11 10—-11 kiraccoB Ha 6a30BOM YpOBHE COCTaBUJIM KOHIIENTYaJbHbIE
nonoxkeauss PI'OC COO o B3auMOOOYCIOBICHHOCTH LIENIEH, COAEpKaHuUsl, PE3yIbTaTOB
oOy4eHHs U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IOJly4aeMO€ BBIIYCKHUKaMHU 0O0LIe00pa30BaTeabHON
OpraHM3aliM, SIBISIETCA HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEPILAIOIINM ITAIOM PEAJTU3ALMK HA COOTBETCTBYIOIIEM EMY 0Oa30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX LEJIOCTHON CUCTEME XUMUUYECKOTO 00pa3oBaHMs. DTH IIEHHOCTHU
KacaloTCsl MO3HAHUS 3aKOHOB NPHUPOJbI, (OPMUPOBAHMS MHUPOBO33PEHUS M 0OIIEH
KyJbTypbl 4YeJIOBEKa, a TaKK€ SKOJIOIMUYECKH OOOCHOBAaHHOIO OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO M IPUPOJHON cpefie. Peannsyercss xumuueckoe o0pa3oBaHue 00y4aroIuXcsl Ha
YpPOBHE CpelHero oOmiero oOpa3oBaHUs CpEACTBAMHU Y4YEOHOTO MpeaMeTa «XHUMUS»,
collepKaHUE U TOCTPOEHUE KOTOPOro OMpeNeeHbl B MPOrpaMMe MO XUMHUU C Y4ETOM
cnenu@UKd HAyKu XUMHH, €€ 3HAUYCHUS B IMO3HAHUM MPUPOJBI U B MAaTEPUATIbHON KU3HU
oO11ecTBa, a TaKXKe C Y4ETOM 00IIUX 1IeJIel U IPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero oduiero oopazoBanus B Poccuiickoit denepanuu.

XYMHSI Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT oco0yl poJyib B
COBPEMEHHOW LMBWIM3ALMU, B CO3/IaHUM HOBOM 0a3zbl MarepualbHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B (POPMUPOBAHKE PALIMOHATIBHOIO HAYYHOTO MBIIUICHUS, B CO3/aHUE
L[EJIOCTHOTO MPEACTaBICHUS 00 OKPYKa0IeM MUpPE KaK O €IUHCTBE MPUPOIbI U YETIOBEKA,
KoTopoe ¢GopMHpyeTcss B XHMHHM Ha OCHOBE IOHHMAaHMSI BEIIECTBEHHOTO COCTaBa
OKPYXAIOILIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H MEXY CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU
¥ BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHo B3auMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HayKaMH, XUMUS cTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOI KYJIbTYPhl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO TPYAa U
KU3HU KaXJ0Tro uieHa oOmiectBa. CoBpeMeHHas XMMUSl KaK HayKa CO3MJaTelbHas, Kak
HayKa BBICOKMX TE€XHOJIOTUI HaIlpaBJiieHa Ha PEIIeHHE II100aJbHbIX MPOOJIEM YCTOMYHUBOIO
Pa3BUTHSL YEJIOBEYECTBA — CBIPHEBOM, JHEPre€TUYECKOM, MHIIEBOW, 3SKOJIOTHYECKOU
0€30MacHOCTH U OXPAHBI 30POBbSL.

B cooTBeTcTBMU ¢ OOHIMMU HEJISIMHU U NIPUHIUIIAMUA CPEIHET0 00IIero 00pa3oBaHuUs
cojepkanne npeaMera «Xumus» (10-11 kmacchl, 0a30BBIM  ypOBEHb HW3YUYEHUS)



OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOATOTOBKY OOydaromuxcs,
HEOOXOAMMYIO WM IS BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHUS B KU3Hb COIMyMa, MPOJODKCHHS 00pa3oBaHMs B Pa3IMYHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisOMUMH MpeaMeTa « XuMUs» SBISIOTCS 0a30Bble Kypchl — «Oprannyeckast
xumus» U «OO0mas U HeOpraHWYEeCKas: XMUMUS», OCHOBHBIM KOMIIOHEHTOM COJCpKaHUS
KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHUI 110 HEOPTaHUYECKOW XUMHH
(c BKJIFOUEHHMEM 3HaHUM U3 00IIeH XUMUK ) M OpraHndeckoit xumun. ®opMupoBanue qaHHON
CUCTEMbI 3HAHMU TPHU U3YYEHUH MpeAMeTa 00ecleurnBaeT BO3MOXKHOCTh PACCMOTPEHUS
BCEr0 MHOT000pa3usi BELIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coxaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4eckasi Xumus» chopMUpOBaHa B MPOTpaMME MO XUMUKM Ha OCHOBE CHCTEMHOTO
MO/IX0/1a K M3YUYEHHUI0 y4eOHOro MaTepuaia U 00ycloBIeHa UCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAaHMM Ha OMNPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OPraHMYECKOM XMMHMM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOpUU
CTPOEHHUSI OPTaHUYECKHUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKUX U
AJIIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUM BeulecTB. CBeneHHs 00 M3y4yaeMbIX B Kypce
BEII[ECTBAX JIAIOTCS B PA3BUTHUH — OT YTIIEBOJOPOJIOB J0 CIOKHBIX OUOTOTUYECKU AKTUBHBIX
coeluHEeHU. B Kypce opraHm4eckoil XUMHH TMOJY4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA
YPOBHE OCHOBHOT'O 00111€eT0 00pa30BaHus MEepBOHAYAIbHBIEC MPEACTABICHUS O XUMHYECKOM
CBSI3U, KJIACCHU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHMSI, 0 XUMUYECKON PEaKIINU.

[Tox HOBBIM YTJIOM 3peHUS B MpeaMeTe « XUMUs» 6a30BOTr0 YpPOBHS paccCMaTpUBACTCS
M3Y4YCHHBI Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs TEOPETUUYECKUM MaTepuan u
(haKTOJIOTUYECKUE CBEACHUS O BEIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O0uas 1 HeopraHu4eckas XuMus» 00y4daroIMMCs IPEIOCTaBISAETCS BOBMOXKHOCTb
OCO3HATh 3HAUEHHUE MEPUOJUUECKOr0 3aKOHA C OOIETEOPETUUECKUX U METOI0JIOTMUECKUX
MO3UIIUNA, TIIyOXKE TMOHSATH HCTOPUYECKOE H3MEHEHUEe (YHKIUNA HTOr0 3aKoHa — OT
0000111a011el 10 00BSICHAIONIEH U TPOTHO3ZUPYIOIIEH.

Enunnas cucreMa 3HaHUN O BaXKHEUIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHHH, a TaKXK€ O XUMHUYECKHX PEaKIMSAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX
MpoTeKaHus nononnsercs B Kypcax 10 u 11 kmaccoB anemMeHTaMu CoiepKaHusl, UMEIOIUMHU
KyJIbTYPOJIOTHYECKUN U MPUKIATHON XapakTep. ITU 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3M XHMHH C JIPYTMMHM HayKaMH, PAcKpbhIBAlOT €€ poJib B MO3HABATEJIILHOU U
MPaKTUYECKOM JeATEILHOCTH YeIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K IPOLIECCY
TBOpPYECTBA B OO0JACTH TEOPUM M TMPAKTHUYECKUX TMPWIOKEHUNH XUMHH, TTOMOTAIOT
BBITTYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOJemMax,
CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO W TPUMEHSITH €€ s
NOMOJIHEHUSI ~ 3HAHWM,  PEIIEHUS  MHTEJUIEKTyaldbHbIX W JKCIIEPUMEHTAIBHBIX
MCCIIeI0BATENbCKUX 3aa4. B 11e0M coaepkanue yueOHOro npeamera « XuMush» TaHHOTO
YpOBHS ~ U3YyYEHHS  OpPUEHTUPOBAaHO Ha  (opMHUpOBaHHE y  OOyYarommxcs
MHPOBO33PEHYECKON OCHOBBI JIsi TOHWMaHUS (UIOCOPCKUX WACH, TaKUX Kak:



MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPTaHMYEeCKOTrO MUupa, O0yCIOBICHHOCTH
CBOWCTB BEIIIECTB UX COCTABOM U CTPOECHUEM, TO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM
AKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUHA MEXKTYy HOBBIMU (haKTaMH U TEOPETUUCCKUMH
IPEANnoChIKaMHU, OCO3HAHHUE POJIM XMMHUHU B PEHICHUHU IKOJIOTMUYECKUX MPOOJIeM, a TakKe
npo0bsieM cOepekeHHsI SHEPTETUUECKUX PECYPCOB, ChIPbsI, CO3JaHUSI HOBBIX TEXHOJIOTHH U
MaTepHuaioB.

B mane pemieHusi 3aad BOCHUTAHUS, Pa3BUTUA U COIMATU3AIMU OOYyYarolUXCs
OPUHSATHIC IPOTPAMMOIl MO0 XMMHUU TOJXOJIbI K OMPEACIICHUIO COAEPKaHUSI U MOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHME YHUBEPCAJIbHBIX YYE€OHBIX JIEWCTBH,
UMEIOIUX 0a30BO€ 3HAYEHUE JJIS PA3TMUYHBIX BUJIOB JESATEIILHOCTH: pELICHUs MpoOJieM,
MOMCKa, aHamu3a u o0paboTku MHGOPMAIMH, HEOOXOIUMBIX IJIsi MPUOOPETEHUS ONBITA
MPAKTUYECKOM M HCCIIENOBATENbCKONM ACATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B mpakTtuke npenomaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus,
TaKk U HAa YPOBHE CpPEJHEro oO0mIero oOpa3oBaHMs, MPHU ONPEIEICHUU COAECPKATEIbHOU
XapaKTEPUCTUKU 1eJIeH U3ydeHuUs IpeAMETa HapaBICHUEM MEPBOCTENIEHHON 3HAYUMOCTH
TPAIUIIMOHHO MpHU3HAETCS (POPMHUPOBAHME OCHOB XUMHUYECKOM HayKu Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA U KAK OJHOTO U3
KOMIIOHEHTOB MHPOBON KyJbTypbl. C METOAMYECKON TOYKH 3pEHHS] TaKOW IMOJXOJ] K
OTIPENICIICHUIO 11eJIeH 3YUeHHUS TIPEIMETA SIBJIICTCS BIIOJHE OMPABIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU U3YUEHUS TTpeaMeTa « XUMHUs Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisitoTCS:

e (GopMUpPOBaHHE CUCTEMbl XMMHUYECKHUX 3HAHUM KaK BaKHEWINIEW COCTaBIISIOIICH
€CTEeCTBEHHO-HAyYHOW KApTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBHIC
NOHATHS, (QyHIaMEHTAIbHbIC 3aKOHBI U TEOPUM XUMHH, OCBOCHHE S3bIKa HAYKH,
YCBOCHHE W MOHWMAHHME CYIIHOCTH JOCTYITHBIX 0000IIEHUNH MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHUE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOAaX MMO3HAHUS BEIIECTB
U XHMHYECKHUX  peaKIuii, HEOOXOMUMBIX JUII TIPHOOPETCHHS  YMCHHM
OPUEHTHUPOBATLCS B MHUPE BEIIECTB M XMUMHUYECKUX SIBJICHUM, UMEIONUX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHHUM U CHOCOOOB JCATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM H
00BSICHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM IpaBWil 0€30MacHOTo
oOpalleHHsI ¢ BEISCTBAMM.

Hapsiny ¢ aTuMm, comepkatenbHas XapakTepUCTHUKA LIeIeH U 3a/1a4 U3y4eHUs IpeIMeTa
B IporpaMMe M0 XWMHH YTOYHEHA U CKOPPEKTUpPOBaHAa B COOTBETCTBHUH C HOBBIMU
OpUOPUTETAMU B CUCTEME cpefHero oobiero oOpazoBaHusi. CeroaHss B IpernojaBaHUU
XUMUU B OOJbIIeH cTeneHW OTAAETCS MNPEANOYTEHUE MPAKTUUYECKOW KOMIIOHEHTE
comepkaHusi  OOydYeHHS, OPUEHTHPOBAaHHOW  HAa  TOJATOTOBKY  BBIMTYCKHHKA
o0meo0pa3oBaTebHONM  OpraHW3allMM,  BIAJCIONIETO HE  HAOOPOM  3HAHWMA, a
(yHKIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHUSMH aKTUBHOIO MOJTYYEHUS
3HAHWI ¥ IPUMEHEHHUS UX B PEAIbHOM KU3HU JUIsl peLICHUs TPAKTUYECKUX 3a]1ay.



B cBs3u ¢ 3TEM TIpu M3yueHWH mpeaMeTa «XUMHs JTOMUHHUPYIOIIEe 3HAUYCHUE
MpUOOPETAIOT TAKKE 1IN U 3a]]a9H, KaK:

aganTanys OOyYalomUXCs K YCIOBHSIM JUHAMUYHO PAa3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHNE HMHTEIIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo000pa3oBaHUIO,
COTPYJIHHMYECTBY, CAMOCTOSITEILHOMY NPHUHSITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dopMupoBaHrue y 0Oy4aromuxcs KIIIOYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIIETEHIIUN),
UMEIOIIUX YHUBEpPCAJIbHOE 3HAUCHUE JJIA PA3IMYHBIX BHJIOB JIESITEIBHOCTU: pPEIICHUS
npoOJieM, OMCKa, aHAIu3a U 00paboTKH MHGOPMAIIUU, HEOOXOAUMBIX IS IPUOOPETCHUS
OTbITA JIEITEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE MECTO B MO3HAHUU XMMUU, a TAKXKe JJIs
OIICHKH C TIO3WIMI JKOJOTHYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE I[IO3HABATEIIbHBIX HWHTEPECOB, WHTEJUICKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MTPUOOPETATh HOBBIE 3HAHUS
10 XUMHUH B COOTBETCTBUU C JKHU3HEHHBIMH MOTPEOHOCTSIMH, UCITOIH30BATh COBPEMECHHBIC
nH()OPMAITMOHHBIC TEXHOJOTHUU JJI MMOMCKA W aHaIW3a y4eOHOW W HAyJHO-TTOMYJISIPHOM
nH()OpPMAITUU XUMHIECKOTO COJEPIKaHMUSI,

dbopMHpOBaHHE U Pa3BUTHE Yy OOYYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HaOII0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, TIPH IUIAHUPOBAaHUU W TPOBEJACHUU XUMHUYECKOTO
DKCIIEPUMCHTA;

BOCITUTAHUE Yy OOYyYaroOImUXCsl YOSKIEHHOCTH B TYMaHHCTHUYECKOW HANPAaBJICHHOCTH
XUMUH, €€ BaXHOM pOJIM B pEIIEHWH TI00aTbHBIX TPOOJIEM PaIMOHAIBHOTO
MIPUPOIOTIOIB30BAHMUS, TTOTIOJIHEHUS YHEPTETUYECKUX PECYPCOB U COXPAHEHUS MTPUPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEpeKHOTO OTHOIIECHUS K MPHUPOJE U CBOEMY
3I0POBBIO, a TaK)Ke MPUOOPETEHHUsS OMbITa HWCIOJIb30BAHUS TIOJYYCHHBIX 3HAHUW IS
MIPUHSTHUS TPAMOTHBIX PEIICHUM B CUTYAIUAX, CBA3aHHBIX C XUMUUECKUMU SIBICHUSIMU.

B yuebGHOM muiane cpemHero oOmiero oOpa3oBaHUs TpeaMeT «XuMHUsS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 001acTh « ECTeCTBEeHHO-HAYUHBIE TIPEIMETHI.

OO0miee yuca0 4YacoB, OTBEAEHHBIX IS WM3YYEHHS XUMHUM, Ha 0a30BOM YpPOBHE
cpeaHero obiiero oopaszoBanusi, cocrarisieT 34 yacoB: B 10 kimacce — 34 4daca (1 yac B
HEJIEITIO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKON XUMHUHU

[IpeameT opraHM4EeCKOl XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B MIOJYYEHHH HOBBIX BEILIECTB U MaTepHaIOB. Teopus
CTpOEHMsI OpraHuueckux coenuneHuit A. M. BytiepoBa, e€ ocHOBHbIE MOsI0KEHUA. CTPYKTypHBIE (POPMYJIbI OPTaHUYECKHUX BELLECTB.
I"'omonorus, nzoMepus. XuMU4eCcKas CBSI3b B OPraHUYECKUX COETMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenre o KilacCU(PUKALMK OpraHMYeCcKHX BenlecTB. HoMeHKIaTypa OpraHMYecKUX COEIMHEHHMH (CUcTeMaTudecKkas) U
TPUBHAJIbHBIE HA3BAHUS BAXKHEUILINX NPEICTABUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCneprUMEHTAIbHBIE METObl U3yUYEHHUs BEUIECTB U MX MPEBpAICHUI: 03HAKOMIIEHHE ¢ 00pa3liaMi OPraHMYEeCKUX BEUIECTB U
MaTepuaJaMHi Ha X OCHOBE, MOJICTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIIOEHUE U ONMCAaHUE JEMOHCTPAIMOHHBIX ONBITOB
0 MPEBPALLIEHUIO0 OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU (IJIaBJICHUE, 0OYIJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHH psii. MeTaH W 3TaH — MPOCTEUIIUE MPEACTABUTENN AKAHOB: (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA (peakMy 3aMEIIECHUs U TOPEHHUs ), HAXOKIEHUE B IPUPOJE, MTOJIyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTHIIEH U MPONWIEH — NPOCTEeHIINEe IPECTaBUTENN aTKEHOB: (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA (pEaKUMU TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TMAPATALNN, OKHCIECHHS W IOJHMMEPU3ALUH), TOJyYECHHE U
MIPUMEHEHUE.

Anxanuensl: OytagueH-1,3 u metwinOyraauen-1,3: cTpoeHue, BaKHEHIIME XMMUYECKHE CBOWCTBA (peakuusl MOJUMEPHU3aLIUH).
[TomyyeHne CUHTETUYECKOTO KaydyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUM Psi. ALETHICH — NPOCTEUIINI TpeCTaBUTENb aIKHHOB: COCTaB,
CTpoeHHue, (PU3nyecKkue U XMMUYECKUE CBOMCTBA (pEakUuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THApPATALMU, TOPEHUS), TOIyYeHHE U
MIpUMEHEHUE.

Apenbl. beHsoi: coctas, cTpoeHue, (pU3nIecKue 1 XUMUYECKHUe CBOMCTBA (peaKIMK raJJOr€eHUPOBAHUS U HUTPOBAHMUS ), TOJIyYCHHUE
U npuMmeHeHue. Tonyon: cocmas, cmpoenue, Quauyeckue u XUMuyecKue ceoucmed (peaxkyuu 2ano2eHUupo8aHus U HUMPOBAHU),
nonyuenue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHYeckas CBS3b MEXIY YIJIEBOAOPOJAMHM, NMPUHAICKAIMUMU K PA3THYHBIM
KJIACCaM.



[IpuponHbie UCTOYHUKHU YTIeBOAOPOAOB. [Ipupoaubiii ra3 u nomyTHble HEPTsIHBIE Ta3el. HegTh u e€ npoucxoxaenue. Crocoobt
nepepaboTKu HePTH: TIeperoHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTHUECKUl ), muposn3. [IpoaykTel nepepaboTku HepTH, UX TpUMEHEHNE
B IIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBII yrosib 1 NpoayKThl €ro nepepaboTKy.

DKClepUMEHTAJIbHBIE METO/bl M3YUEHHUs BELIECTB M MX IMPEBPALICHUI: O3HAKOMJIEHHE C 00pa3llaMy IUIACTMAacC, KaydyyKoB U
pe3unbl, Komnekuuu «HedTs» u «Yroap», MOAenupoBaHHE MOJEKYN YTIJIEBOJOPOJOB M TallOr€HONMPOM3BOAHBIX, MPOBEACHHE
IPaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Boruncnenus no ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEILIECTBA WU IPOAYKTA PEAKIINH 10
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BELECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OJTHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHHUE, PU3NYECKUE U XUMHUYECKHE CBOMCTBA (PEaKMU C aKTUBHBIMU
METaJUIAMH, TAJIOT€HOBOJOPOIAMH, TOPEHUE), MPUMEHEHHE. BOAOPOIHBIE CBSI3U MEXy MOJIEKYJIAaMH CIUPTOB. JlelicTBHME METaHOIA U
ATaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHL. DTHICHIVIMKOIb U TJIULEPUH: CTPOCHHE, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJEIHCTBHE CO
HIEJIOYHBIMH METaJJIaMU, KaueCTBEHHAs peaklys Ha MHOTOAaTOMHBbIE CHHPTHI). JlelicTBMe Ha opraHu3M uenoBeka. lIpumenenue
TJIMLEPUHA U ITUJICHTIIUKOJIS.

deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHUE CBOWCTBA. TokcuuHOCTh (eHona. [Ipumenenue dhenona.

Anbaerunbl u kemoHwvl. DopMalibJIeTH I, alleTaIbICTHA: CTpOeHHE, GU3HUUECKIE U XUMUUYECKHE CBOMCTBA (pEaKIIMU OKUCIICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIINH), TOJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIPE/ICNIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAsI U YKCYCHasl KUCIIOTBI: CTPOCHUE, (PU3MUECKUE U XUMUUYECKUE
CBOMCTBa (CBOMCTBA, OOIIKE JJIsI Kjlacca KUCIOT, peakius 3TepuduKanuu), nojydeHue u npuMmeHenue. CteapuHoBasi U OJIECUHOBAs
KHCJIOTBI KaK MPEJICTaBUTENN BHICIIUX KapOOHOBBIX KHCIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Crnosxnble 2(pupbl KaKk MPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['uaponn3 cnoxubix 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenne
XKUPOB. bronornueckas poJib JKUPOB.

VYrneBoapl: coctaB, KiaccuUKalMs YyrieBoAOB (MOHO-, JHM- U Mojucaxapuisl). ['Joko3a — MpocTeInii MOHOCaxapui:
OCOOEHHOCTH CTPOCHHUSI MOJICKYJIbI, (PM3MUECKHE U XMMHYECKUE CBOMCTBa (B3ammojeictBue ¢ ruapokcugom meau(ll), oxucnenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHHE, OpPOKEHHME TJIOKO3bI), HAXOXJEHWE B TMPHUPOJE, MPUMEHEHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3HI.



Kpaxman u nemnono3a Kak npupoaHsie nmonumepbl. CTpoeHHe KpaxMaia U UEUIr0JIo3bl. DPU3nYecKue U XMMUYECKHUE CBOKCTBA
Kpaxmana (TUAPOIN3, KAYECTBEHHAs PEAKILIHS C HOIOM).

DKCcnepruMEeHTAIbHBIE METO/Ib U3yUEHHUS BEIIECTB U UX MTPEBPAIlICHHI : IPOBEICHNE, HAOIIOICHUE U ONTUCAHUE JIEMOHCTPALIMOHHBIX
OTBITOB: TOPEHHUE CITUPTOB, KAYECTBEHHBIE PEaKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHoNa okcuioM Menu(ll)), MHOroaTOMHBIX
CHUPTOB (B3auMoielicTBHE TiMIeprHa ¢ ruapokcuaoM Meau(ll)), aapaernaos (OKUCIeHHe aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcusiom meau(ll), B3aumoselicTBue kpaxmana ¢ UOJOM), IPOBEACHUE MPAKTUUECKOU pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérurlie 3agaun.

Boruucienus o ypaBHEHHIO XUMHUYECKOM peakiiuu (Macchl, 00bEMa, KOJIMYECTBA KCXOAHOTO BEIIECTBA WIIA TIPOYKTA PEAKIIUH T10
M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoaepikalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHnyYecKue coequHeHus. Gu3nueckue 1 XMMHUYECKHUEe CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe
rIIMIKMHA). buojorndyeckoe 3HaueHue aMUHOKUCTOT. [lenTubl.

benku kak npupoiHbIe BEICOKOMOJIEKYIISIpHbIE coeinHeHus. [lepBuuHas, BTOpu4YHas U TPETUYHAS CTPYKTYpa O0€IKOB. X UMHUUECKHE
CBOMCTBa OEJKOB: THIPOJIN3, IEHATYpallHsl, KAUECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCnepruMEeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEeBpallleHUid: HAOII0IEHNE U OMUCAHUE AEMOHCTPALMOHHBIX OMBITOB:
JieHaTypalys OeJIKOB PU HarpeBaHUH, I[BETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE TMOHATHUS XUMHUHU BBICOKOMOJIEKYJSIDHBIX COEAMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, CTEINEHb
MOJIMMEPU3AIH, CPEAHSS MOJIEKYJIsipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI — MOJUMEpPHU3alus U
MOJIMKOH/ICHCALIUSL.

DKCnepUMEHTAIbHBIE METOIbI M3YUEHUS BEIIECTB U MX MPEBPAILEHUN: 03HAKOMJICHUE ¢ 00pa3liaMy IPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, TIJIaCTMAacCC, Kay4yyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMEeTHBIX CBS3€H MPU U3y4YeHUH OpraHudeckoil XxuMuu B 10 Kiacce OCyIEeCTBIISETCS YEpe3 UCIOIb30BAHKE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W MOHSTHUH, SBISIONIMXCS CUCTEMHBIMH JJISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYYHBIA (PaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KilacCUpUKaIlus,
NEPUOJUYHOCTD, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE.



duznka: MaTepusi, SHEPTHSI, Macca, aTOM, AJIEKTPOH, MOJICKYJia, SHEPTETUUYECKUN YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHHE BEIIeCTBa, (PHM3NICCKUE BETMIMHBI U STUHUIIBI KX U3MEPCHHUS.

buonorwus: knerka, opranusM, onocdepa, oOMeH BEIIeCTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTUISCKH aKTUBHBIC BEIIECTBA (OCKH,
YTJIEBO/IbI, KUPBI, (DEPMEHTHI).

["eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTIAEMbIS, TOTLTUBO, PECYPCHI.

TexHonOTHS: MHIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHAILHOTO IMUTAHUS, MOIOIINE CPEICTBA, JEKAPCTBEHHBIE U KOCMETHUUYECKHE
npenaparthbl, MaTEPUAITbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNHN HA BA30BOM YPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OOyYarOIIMMKCS IPOrpaMM CpPeIHEero oOIero oopasoBaHus
(IMYHOCTHBIM, METANPEIMETHBIM M TpeaMETHbhIM). HaydHo-meToaudyeckoir OCHOBOHM Mg pa3paOOTKH IUIAHHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHSI MPOTPAMM CpPEIHETO 00IIero 00pa3oBaHMsl SIBISETCS CUCTEMHO-ACSITEIIBHOCTHBIN TOIXO/T.

B cooTBeTCTBUM ¢ CUCTEMHO-AEATEIBHOCTHBIM MOJIX0JA0M B CTPYKTYPE JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPEIMETa « XUMHUS»
Ha YpPOBHE CPEHETO 00I1Iero 00pa30BaHUs BBIJICICHBI CASAYIOIINE COCTABIISIOIIHE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUUCKON IpakTaHCKOW HUISHTHYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOTIPEICIICHUIO;

HaJIMYyue MOTUBAIMU K O0YUEHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M UCTOPUYECKUX TpaaUIUi
0a30BOM HayKU XMMHUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCA B CBOCH JEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
MPUCYIIUMU LIEJIOCTHON CUCTEME XUMHUYECKOr0 00pa3oBaHus;

HaJIMYue MPABOCO3HAHUS SKOJIOTHUECKON KyIbTYpPbhl U CIIOCOOHOCTH CTABUTH 1IEJIM U CTPOUTD KU3HECHHBIC TIJIAHHI.

JIngHOCTHBIC PE3YIbTATHl OCBOCHUS MPEAMETa « XUMUS» JTOCTUTAIOTCS B CIMHCTBE YUSOHON M BOCIIMTATEIIHFHON JEATCIIBHOCTH B
COOTBETCTBUM C T'yMAHUCTUYECKUMH, COIMOKYJbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMM U HJ€AIaMHU POCCUHCKOTO
IpakIaHCKOTO 00IIEeCTBA, MPUHATHIMU B OOIIIECTBE HOPMaMH U ITpaBUJIAMH TTOBEICHUS, CIIOCOOCTBYIOIIMMU ITpoIieccaM CaMOITO3HAHUS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YUaAIOIINXCS.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MPEaMETa « XUMHUS» OTpakatoT C(OOPMUPOBAHHOCTH OIbITA TO3HABATEIHLHON U MPAKTUYECKON
TESTETPHOCTH 00YUAIONIMXCS TI0 peaTn3alliy MPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHMSI OOYYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MIPEJICTABIICHUS O COLMAJIBHBIX HOpMaXxX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOIIICHHUH B KOJUUICKTURE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACATEIHLHOCTH MPHU CO3TaHUU YUCOHBIX MPOEKTOB, PEIICHUN YU€OHBIX 1 MO3HABATEIIBHBIX
3a71a4, BBITTOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMATh U PUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTYMEHTHI APYTHX MPU aHATIN3€ PA3TMYHBIX BUIOB y4eOHOM
NEATEIIbHOCTH;

2) IATPHMOTUYECKOT0 BOCTIUTAHUSA .

[IEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJEJANIO OTE€UYECTBEHHON XHUMUMU;

YBaXXEHUS K TPOIECCY TBOPUECTBA B 00JACTH TEOPHH U MPAKTHYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JTOCTHUKCHUS
HAayKH €CTh pEe3yJbTaT JIUTEJIbHBIX HAOIIOJICHUM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSHHOTO TpPyJa YYEHBIX H
MIPAKTUKOB;

UHTEpeca W TMO3HABaTEIbHBIX MOTHUBOB B IMOJYYECHUU U TOCIEAYIONIEM aHaiu3e WH(OpPMAIMU O MEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTE€YECTBCHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHHWBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTUPYSIChH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U TOCTYNKHA CBOUX TOBAPHUIIEH C MO3UIMIA HPABCTBEHHBIX U TPABOBBIX HOPM U OCO3HAHUE
ITOCJIEACTBAN 3TUX ITOCTYIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IEHHOCTEN 3/T0pOBOT0 U 6e30macHOro o0pasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJII0/IeHU MpaBuil 0€30MaCHOr0 OOpAIEHUs ¢ BEECTBAMHU B ObITY, TOBCEAHEBHOM KM3HU U B TPYAOBOU N€ATEILHOCTH;

MMOHMMAHUSI IIEHHOCTU TpPaBUJ HHAUBUIYATBHOTO U KOJUICKTUBHOTO O€30MacHOTO TMOBEACHUSI B CHUTYalMSIX, YTPOXKAIOIIUX
3JI0POBBIO U )KU3HU JIOJIEH;

OCO3HaHMS MOCIEACTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KypEHUS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JEATeIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPUECKON U
JIPYTUX BUJIAX ACSATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3aJlad COLMAIbHOW HAMpaBIEHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

WHTEpeca K MPaKTHIeCKOMY M3yUeHUIO0 TPO(eccHii pa3IMuHOro po/ia, B TOM YKCJIE HA OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUMA
0 XMMUU;



YBOKEHUS K TPYAY, JIOIAM TPYZa U PE3yibTaTaM TPYAOBOU NEIATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TpaeKTOpuu oOpa3zoBaHus, Oyaymiedl mnpodeccun U peanu3aluu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB C YYETOM JTUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEHN OOIIECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LEIECO00PA3HOr0 OTHOLIEHUS K MPUPOJE, KAK HCTOYHUKY CYLIECTBOBAHHUS KU3HU Ha 3eMJIE;

MOHMMAaHUA TI00ATIHOTO XapaKTepa SKOJIOTHUECKUX MPoOieM, BIUSHHAS S3KOHOMHUUECKHUX MPOIECCOB HAa COCTOSIHUE TPUPOTHON U
COLIMAJIbHOM CpEbI;

OCO3HaHUsI HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTHKEHUN XUMUU JJIs PEIICHHS BOIPOCOB PAIMOHATIBHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOI'O HENPUATHA JACHUCTBUM, IPUHOCAIIMX BpEL OKPYKAIOLIEH IPUPOJHOU Cpefe, YMEHHUS IIPOTHO3UPOBATH
HEOIaronpusITHbIE SIKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATH UX;

HaJIMYusl PAa3BUTOrO DKOJOTHYECKOTO MBINUIEHUS, JKOJOTMYECKOW KYJBTYPbI, ONBITA JEATEIBHOCTH 3KOJIOTHYECKOU
HAIpPaBJIEHHOCTH, YMEHUSI PyKOBOJICTBOBAThCSI UMU B IT03HABATEIbHONW, KOMMYHUKATUBHOMN U COLMAIbHON MPAKTUKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIEC0JIOTUU XeMO(hoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTUKU;

MOHUMAaHUs CIeU(PUKN XUMHUH KaK HAyKH, OCO3HAHMS €€ poJid B POPMUPOBAHUH PALTMOHAIIBHOIO HAYYHOTO MBIIIUIEHHUS, CO3IaHUU
L[EJIOCTHOTO MPEAICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €IWHCTBE IPUPOJIbI U YEIOBEKa, B O3HAHWU PUPOIHBIX 3aKOHOMEPHOCTEN
U peLIeHUH MPOOJIeM COXpaHEHUsI IPUPOJHOIO PABHOBECHS;

yOEKIEHHOCTU B 0COOO0M 3HAYMMOCTH XUMUU JIJIs1 COBPEMEHHOM IMBUIN3ALIMU: B €€ TYMAHUCTHYECKOW HANIPABICHHOCTH U BaXKHOM
pOJIM B CO3JaHUM HOBOM 0a3bl MaTepUaibHOW KYJIbTYpbI, PELICHUU TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPHEBOM, PHEPIETUUECKOM, MUILIEBON U HKOJOTUUECKON O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, OOECIICUCHUHU YCJIOBUHN YCIEUTHOTO
TpyZJa 1 3KOJIOTMYECKHU KOM(OPTHOM KU3HU KaXKIOro YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: NMOHUMAHHs CYLIHOCTH METOJOB ITO3HAHMS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUA JJI aHAIN3a U OOBSICHEHUS SIBJICHUM OKPY’KAIOIIEro MUpa U MPOUCXOASIINX B HEM
M3MEHEHUH, YMEHUS JleJaTh 0OOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE HAYYHBIX (DaKTOB U MMEIOIIMXCS JAHHBIX C LIEJIbIO MOJIYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS JIs1 pelIeHUs MPOOJIEM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATEIBCKOMN AEATEIBbHOCTH;



TOTOBHOCTH M CITOCOOHOCTH K HETMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHUIO, K aKTUBHOMY MOJIYYCHHUIO HOBBIX 3HAHUU TIO
XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMH;
MHTEpeca K 0COOEHHOCTSAM TPyl B pa3InYHbIX chepax npodhecCuoHaIbHON AESTEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIe pe3yabTaThl OCBOCHHS YIEOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHMs BKIIOYAIOT:

3HaYUMBbIE 17151 (POPMHUPOBAHUS MUPOBO33PEHNUS 00YUYAIOUINXCS MEKIUCIUILIMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHayUYHbIE TOHSTHS,
OTpaXaoIllMe LEJIOCTHOCTh HAayYHON KapTHHBI MUpa U CIEUU(PUKY METOJOB IO3HAHUS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax
(Matepusi, BELIECTBO, SHEPTUS, SIBICHUE, MPOLIECC, CUCTEMA, HAYYHBIH (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
HCCJIeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCalbHbIE YUeOHbIE IEUCTBUS (MO3HABATEIbHbIE, KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecnieunBaromue (popMupoBaHue
(YHKIIMOHATIBHOW IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUN 00YyYaroINXCs;

CIIOCOOHOCTh OOYHYAIOIIMXCS UCIOJIb30BAaTh OCBOCHHBIE MEKIUCIMILUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSI U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MPAKTUKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCAJIbHBIMU YUYEOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHA U
PEryISTUBHBIMU JACHUCTBUSMU.

OBinaseHue yHMBEPCAJIbHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30Bble JIOrHYecKHe AeHCTBHSA:

CaMOCTOATENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONpENeNATh LN ACSITENIbHOCTH, 3a7aBas NnapaMeTpbl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCUTH PE3YyJbTaThl NEATEIbHOCTU C
IIOCTaBJICHHBIMU LIETSIMU;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHMM INMPUEMBI JOTMYECKOTO MBILUIEHUS — BBIAEIATH XAPAKTEPHBIE INPU3HAKUA MOHATHH U
YCTaHaBIIMBATh UX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS IJIs1 OOBSICHEHUSI OTAEIbHBIX ()aKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JJIs1 KJIACCU(DPUKAIIMY BEIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3U MEXKY U3y4Ya€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHAYKTUBHBIE, 1ETYKTUBHBIC, 10 AaHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpuBaEMBbIX SBJICHUSX, (POPMYIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MPUMEHSATH B MPOIECCE MTO3HAHUS, UCIIOJIb3yEMbl€ B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPE0OPa30BbIBATh MOJIETbHBIE
MPEACTABICHNUS] — XUMHUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA, XUMUYecKas popMyia, YpaBHEHHE XUMHUYECKOW PEaKIMU — P PELICHUN



y4eOHBIX MMO3HABATEIbHBIX U MPAKTUYECKHUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE MTPEICTABICHHUS JJIs1 BBISABICHUS XapaKTePHBIX
MIPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE e CTBUA:

BJIaJI€Th OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHIL;

(dbopMyIIMpOBaTh LEH U 337a4d UCCIICIOBAHUS, UCTIOIB30BATh MOCTABICHHBIE U CAMOCTOSITENILHO CPOPMYITHUPOBAHHBIE BOMPOCHI B
KauyecTBE HHCTPYMEHTA MO3HAHMSI U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3BI [0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMH CAMOCTOATEIBHOTO IIJIAHUPOBAHMS U MTPOBEACHUS YUYEHUUECKUX 3KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS
HaOMI0aTh 3a XOJOM IpOIEcca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTar, (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOABI
OTHOCHUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS, COCTABIATE OOOCHOBAHHBIN OTUET O MPOJEIIaHHON paboTe;

MpUOOpETaTh OMBIT YYEHUYECKOM HCCIENAOBATEIbCKOW U MPOEKTHOM NESTENIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATENIbHOMY ITOMCKY METO/I0B PEUICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B ITO3HAHHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHGpopManuu (HaydyHO-TIONYJSIpHAsl JMTEpaTypa XHMHUYECKOTO COJAEpIKAHUS,
CIpaBOYHbIE TOCOOUs, pecypchl VIHTepHETa), aHAIM3UPOBaTh UH(DOPMALIMIO PAa3IUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

(bopMyIMpOBaTh 3alIPOCHI U MPUMEHATh Pa3IMYHbIE METOABI ITPU MOUCKE U 0TOOpE MH(POPMAIIMH, HEOOXOIUMOM JIJIs1 BBITIOJTHEHUS
yueOHBIX 3ajau ONpeAeIEHHOTO TUTIA;

NpUOOpETaTh OIBIT UCIIOJIB30BAHUS NH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpPAaTh ONTHUMANbHYIO (hopMy mpenacTaBieHus HHGoOpMaluu (CXeMmbl, rpauKH, AUArpamMMbl, TaOJIULbI,
PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM $3bIK B KAu€CTBE CPEACTBA MpU paboTe C XMMHYECKOW MH(POpMalUen: MPUMEHATh MEXIPEIMETHBIE
(pusnueckre 1 MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeMOM TEMbI B X0OJI€ IMAjI0ra /Ui IUCKYCCHH, BBICKA3bIBATh UACH, (POPMYITUPOBATH CBOU
MIPENIOKEHHUS] OTHOCUTENBHO BBITTOJIHEHHSI PEJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAMEN PE3yNbTaTOB MO3HABATEJILHOM JEATEIBbHOCTH, MOJYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO
CBEPCTHUKAMH MPU BBIIOJHEHUH XUMUYECKOTO HKCIIEPUMEHTA, TPAKTUUECKON pabOThI 110 UCCIIEJOBAHUIO CBOMCTB N3y4aeMbIX BEILIECTB,



peaiM3anui y4yeOHOro mpoekTa M (OpMYIMpPOBaTh BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHMNA MyTEM COTJIACOBAHMS
MO3ULIUN B X0/1€ 00CYX ACHUS 1 OOMEHAa MHEHUSMH.

OBiaieHue YHMBEPCAJIbHBIMH PEryISTHBHBIMH ACHCTBUAMMU:

CaMOCTOSITENIPHO IUJIAHUPOBAaTh M OCYLIECTBISTh CBOK I103HABATEIbHYIO JESATENIBHOCTb, ONpenensds €€ Lenu W 3aJaud,
KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MpEIaraéMblii aJrOPpUTM JACUCTBUN NMPHU BBHIMOJIHEHUHM YYEOHBIX U
HCCIIeIOBATENbCKUX 3a7a4, BEIOUpaTh Hanbosee d3PPEKTUBHBIN CITOCOO MX pelIeHus ¢ Y4ETOM MOTyueHHUsI HOBBIX 3HAHUI O BElIecTBax
Y XUMUYECKUX PEaAKIIUIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

IIpeameTHBbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

c(OPMUPOBAHHOCTh NPEJICTABICHUNA O XUMHUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAy4YHOM KAapTHUHBI MHpa, POJIM XHUMUHU B
MO3HAHUU ABJICHUM MPUPOJIbI, B GOPMHUPOBAHUN MBIIUICHUS U KYJIbTYPbI JIMYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM
JUTSl peIeHUs] TPAKTUYECKUX 33]1a4 M SKOJOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOAHON CPEJIE;

BJIQJICHUE CHCTEMOM XUMHWYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIIME MOHATHS (XMMHUYECKHHM 3JIEMEHT, aTOM,
AJIEKTPOHHAsI 000J0YKa aToMa, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XMMHUYECKas CBs3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas U COKpaIlEHHAsA), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKENeT, PYHKIIMOHANIbHAS TpyNIa, paguKal,
U30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YIIIEBOAOPOABI, KUCIOPOI U a30TCOAEPKALINAE COCAUHEHNUI, MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUs); TEOPHUH M 3aKOHbI (TE€OpUs CTPOEHUS OpPraHWYecKHx BemecTB A. M.
byTtnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JeKalMe B OCHOBE MOHUMAHMS NPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBICHHM, (PaKTOJIOTMYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U O€30MacHOM HCHOJb30BAHUM BAaXKHEHIIMX OPraHUYECKHX BEIIECTB B OBITY W MPAKTUYECKOW JEATEIbHOCTH
YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpHbIE NPU3HAKU MOHITHH, yCTaHABIMBAaTh HMX B3aUMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIIME NIOHATHUS IIPYA ONIMCAHUU COCTABA, CTPOCHUS U MPEBPAILIEHUM OPraHUYECKUX COCINHEHUM;



c(OPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJICHUS MOJEKYJISPHBIX M CTPYKTYpPHBIX
(pa3BEépHyTOM, COKpaIEHHON) (HOPMYIT OPraHUYECKUX BEIIECTB U YPAaBHEHUM XUMUYECKUX PEAKIINNA, U3TOTABIMBATH MOJIEIIA MOJIEKY I
OpPraHUYECKUX BEILECTB AJI WIUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABINBATh MPUHAIJICKHOCTh U3YUEHHBIX OPraHUYECKUX BEIIECTB 10 UX COCTAaBY U CTPOCHHUIO K
OIpeNIeIEHHOMY KJIacCy/TpyIilie COeIMHEHUH (YTIeBOJOPO/bl, KHCIOPOJI M a30TCOJEprKalllue COEIMHEHMS, BBICOKOMOJIEKYJISPHbIE
COCIMHEHMs), JaBaTh UM Ha3BaHUS Mo cucreMatuueckord HomeHkiatype (IUPAC), a Takke NMpuUBOAMTH TPUBHAIBHBIC Ha3BaHUS
OTJICJIbHBIX OPTaHNYECKHUX BEIIECTB (ITHIICH, MPOTHJIICH, alleTUJICH, STHIICHTJIMKOJIb, TIULEPHH, (peHo, (opMallbaeTul, aleTaabaeTuaI,
MypaBbUHasl KHCIIOTa, YKCYyCHas KHUCIJIOTa, OJIEMHOBAas KHUCJOTa, CTEApUHOBAs KHUCJOTA, TIIIOKO3a, PpyKTO3a, Kpaxmai, LEUII0JI03a,
TJIMIMH);

C(OPMHUPOBAHHOCTH YMEHUS OMPECIIATH BUIbI XUMHUECKOW CBSA3H B OPTaHUYECKUX COCTMHEHHSX (OJMHAPHBIC U KPAaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJI0KEHHS TEOPUH CTPOEHHUS OpraHnveckux BemecTB A. M. byTieposa i 00bsiCHEHUA
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBA M CTPOCHMS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTpPO€HUE, (UBNYECKUE U XUMHYECKHE CBOWCTBA TUIUYHBIX
NpE/ICTaBUTENIEH PA3JIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, O3TaH, OSTWIEH, NpPONWIEH, aleTruieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3011, METaHOJI, 3TAHOJI, 3TUJICHTJIUKOJIb, INIMIEPUH, (PEHOJI, alleTalbJET U], MypaBbUHASI U YKCYCHAsI KMCIIOTHI,
TJII0K03a, Kpaxmall, LeJUII003a, aMUHOYKCYCHAas KHUCIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU YpPaBHEHHSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh UCTOUHUKH YTIEBOJAOPOIHOIO ChIPhs (HE(Th, MPUPOAHBIN a3, Yrob), CIOCOOBI UX
nepepadOTKU U MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCIECHHUS MO XMMUYECKUM YpaBHEHHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOIO
BEILIECTBA WM MTPOYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOAYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHHH BJIaI€Th CUCTEMOM 3HaHHI 00 OCHOBHBIX METO/1aX HAYYHOT'O MIO3HAHUS, UCTIOJIb3yEMbIX B XUMUU MPU
M3YYECHUU BEIIECTB U XMMHUYECKHUX SIBJICHUN (HAOIIOACHHUE, U3MEPEHHE, SKCIEPUMEHT, MOJECIUPOBAHUE), UCTIOIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHMS 111 IPUHSATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHU COOJII0OIaTh MPaBHJIa MOJIB30BAHMS XUMUYECKOM MOCY10M 1 1a00paTOPHBIM 000PYI0BAHUEM, A TAKXKE
npaBuiia oOpallleHus C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSAMH IO BBITOJIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBAThH U BHITIOJHATH XUMHUUECKUI SKCIIEPUMEHT (TMpeBpallleHrs] OPraHuYeCKUX BEIIEeCTB MPU
HarpeBaHuy, MOJTyYeHHE STHUIICHA U U3yYEHUE €T0 CBOMCTB, KAU€CTBEHHbIE PEaKIIMU OPTaHUYECKUX BEIECTB, IeHATypalus OeIKOB Npu
HarpeBaHUM, LIBETHbIE pEaKLUU OEJIKOB) B COOTBETCTBUM C IPaBWJIAMU TEXHHUKH 0€30IAaCHOCTH NpU OOpallleHUu C BEIECTBaMU U



7a00paTOpHBIM  O00OpYIOBAaHUEM, TMPEACTABIATH pPE3yJabTaThl XHUMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIINX peakui U (OPMYyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XMMHUYECKYIO MH(OpMaIUio, MOJydyaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(cpenctea MaccoBoit uHpopmaiu, IHTepHET U APYTHX);

c(hOpMUPOBAHHOCTH YMEHHI COOJIOIaTh MPaBUiIa SKOJIOTHUECKH 11e71ecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEILHOCTH
B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPY’KAIOIIEH MPUPOTHOM CpeJibl, 0CO3HABATh OMMACHOCTh BO3/ICUCTBUS HA KHUBbIE OPTraHU3MBbI
OnpefeNEéHHBIX OPraHMYeCKUX BEIIEeCTB, MOHMMas cMbichn mokaszarens [IJIK, moscHsATs Ha mpumepax crmnocoObl YMEHBUICHHS U
peIO0TBPAIICHHS UX BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

11 00y4YaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsl: YMEHHE IPUMEHSTh 3HAHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX
MTO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUTSL CIIETIBIX U CA00BHUAAIIMX OOYYaIOMIMXCA: YMEHUE UCIIONb30BaTh PEIbe(PHO-TOUEUHYIO cucTeMy 0003HaueHuii JI. bpaitns nns
3aMyucu XUMHUYECKUX (popmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/n Kontpoabnbie | IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer opranuueckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbpHbIE YTIeBOIOPOIBI — aTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1
' aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 5 1
' UX mepepaboTka
Hroro no pasneny 12
Pasnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeAuHeHUs
3.1 Crnuptsl. ®enon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' Croxubie 3QUPBI
3.3 VrneBoasl 2 1
Hroro no pasneny 12
Pasznea 4. A3oTcoaepikanue oOpraHuyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3




Hroro no pazneny

Pa3znea 5. BbicokoMoJIeKyJISIPHbIE COEINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacos DJIEKTPOHHbBIE
Ne Tema ypoka Kourpos I fI[: T'»?en i ppoBnbic
n/n yp Bcero HbIE pakcririec y oOpa3oBaTe/ibHbIE
KHe padorpl | M4
padoTbI pecypchl
1 [Ipeamer opraan4ecko XUMHUH, €€ BOSHUKHOBEHHUE, 1
pa3BUTHE U 3HAYCHUE
2 Teopust cTpoeHns OpraHMYECKUX COeqUHEHUH A. M. 1
bytiiepoBa, €€ OCHOBHBIE TOJIOKEHHUS
[IpencraBnenue o kaaccuUKauy OpraHMYECKUX
3 BemecTB. HomeHkmarypa (cucremaruyeckas) u 1
TPUBUAJIBHBIE HA3BAHUS OPTaHUYECKUX BELLECTB
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM L
Mertan 1 3TaH — NPOCTENIINE NTPEACTABUTENIN AJIKAHOB 1
AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
7 OTUJEH U NPONUIIEH — MPOCTENIINE MTPEICTaBUTENIN 1
AJIKCHOB
[TpakTrueckas padora Ne 1. «[lomyueHue sTuieHa u
3 U3Y4YEHHE €r0 CBOMCTBY (MCNOJIb30BaHUE 1 1
odopynoBanus uugposoii 1adoparopun «Touka
pocTtay)
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TonydyeHne CHHTETUYECKOTO KayyyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTHYECKHUN psAll. AIETUIIEH — IPOCTEUIINI 1

npeaACTaBUTCIIb AJIKUHOB




11

Brrancnenus no YpaBHCHHUIO XHUMHYCSCKOHN p€aKkuuu

12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD apeHOB

13 I'enernyeckas CBSI3b YII€BOAOPOAOB, TPUHAJICKAIINX K
Pa3IMYHbBIM KJaccaM
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: IPUPOAHBIN ra3

14 Y TIONyTHBIC HE(TSIHBIC Ta3bl, HEPTh U MPOTYKTHI €€
nepepadoTku/ [loaroroBka K KOHTPOJIBLHOH paboTe

15 KonTponbHas pabota no pazaeny «YriaeBoI0pOab»

16 [IpenenpHbIe OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI.
Bogopoanas cBsi3b

17 MHOroaToMHBIE CIUPTHI: ATUICHTIUKOJIb U TITUIEPUH

18 @DeHo: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHEe U XUMHUECKHE
CBOICTBa, MPUMEHEHUE

19 Anpaeruapl: GopMalIbICTH U alleTAIbICTH . ALICTOH

20 OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHUHAS U YKCyCHast
[TpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa

21 YKCYCHOM KHCIIOTBD» (MCIO0JIb30BaHUE 000PY10BAHUSA
uu¢posoii 1a6opatopuu «Touka poctay)

29 CreapuHOBast M OJIEMHOBAS KUCJIOTHI, KaK MPEACTaBUTEIN
BBICIINX KapOOHOBBIX KHCIIOT

93 MpI1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOlIIEe ACHCTBUE

24 CrnosxHble 3¢upbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX
KUCIOT. ['Mapoan3 cliokHbIX 3(UPOB

o5 XKupsbr: ruaponus, mpuMeHeHne, ONOIOTHYECKas POITh

KUPOB




VYrieBopl: cocTaB, Kinaccudukaius. Bakuermme

26 MPEACTaBUTENH: TIII0K03a, PpyKTO3a, caxapo3a Kpaxman
Y 1IEJUTIOJI03a KaK MPUPOJIHBIE TIOJUMEPHI

97 KontposbHas paboTa mo pasaery
«Kucnopoacoaepkaiiyue opraHn4ecKue COSIMHEHUS

28 AMUJHBI: METHUJIAMHMH U aHUJIUH

29 AMMHOKHUCIIOTHI Kak aM(pOTEepHbIC OPTaHUYECKUE
COEIMHEHH, UX OHOJIornueckoe 3HaueHue. [lentuasl

30 benku kak mpupoHbIe BBICOKOMOIIEKYIISIPHBIE
COCIMHEHHS

31 OcHOBHBIE OHATHS XMMHH BHICOKOMOJIEKYJISIPHBIX
COCTMHCHUI
OcCHOBHBIE METOBI CHHTE32 BRICOKOMOJIEKYIISIPHBIX

32 coenunenuii. [Imactmacchl, kKayayku, BOJIOKHA
[ToaroroBka Kk UTOrOBOM KOHTPOJIBHOW padboTe

33 Hrorosas koHTpoapHas paboTa 3a kypc "Oprannyeckoun
XUMHAR"

34 IlonBeneHne UTOTOB

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 3
4




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. I'abpuensu O. C., Octpoymos U. I'., Cnankos C. A. Xumus 10 knacc. ba3oBbiii

ypoBenb - M.; [Ipocsemenune, 2023.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Papenxuit A.M. Jlugaktnaeckuid matepuan nmo xumuu 10-11: mocobue s
yuurenst/ A.M.Paneukuii. — M.: IIpocsewmenune, 2003.

2. T'apa H.H. Xumus. Kontposbnbie u npoBepounbie pabothl. 10 — 11 kiaccer
/ H.H.T'apa. — [Ipoda, 2004.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://school-collection.edu.ru/ Enunas  koiutekiuss — UQPOBBIX
00pa3oBaTEILHBIX PECYPCOB.

2. http://fipi.ru/ Caiitr @enepaibHOTO HHCTHTYTA MEATrOTHYCSCKUX U3MEPCHUM



http://fipi.ru/




