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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHUU Ha ypOBHE cpeaHero oOmiero oOpazoBaHMs pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHMs (eaepanbHOl 00pa3oBaTeabHON MPOrpaMMbl CPEIHETO
obmero oo6pazoanuss (POIl COO), mnpencraBieHHBIX B DeneparbHOM TrOCYIapCTBEHHOM
obpazoBatensHOoM cTtangaptre COO, ¢ yuérom Konuenuum npenogaBaHMs ydyeOHOro IMpenMera
«Xumusi» B 00pazoBarelibHbIX opranu3anusax Poccuiickoit deaepannn, peannu3yomUX OCHOBHbBIC
o0Opa3oBaTeNbHble MPOrPaMMBbl, U OCHOBHBIX MNOJOXEHUH «CTpaTeruu pa3BUTHs BOCHMTAaHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 roga» (Pacnopsikenue IlpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMbl 10 XUMUH, K OMPEIEICHUIO 00IIel cTpaTeruu
00y4yeHHUs, BOCIIMTAHUS U Pa3BUTHsI O0YUAIOIUXCS CPEeICTBAMU y4eOHOro npeamera « XUMus» AJis
10-11 xkmaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHUENTyanbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LI€JIeH, COJepKaHus, pe3ysbTaTOB OOy4eHHs U TpeOOBaHUM K YpOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHue,  IOJIyyaeMO€  BBIIYCKHMKaMH  0011e00pa30BaTelbHOM
OpTaHU3aIlH, SBISETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpIIAIOLIIM
3TANoOM pean3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IEHHOCTEH, MPUCYIINUX
[EJIOCTHOM CHCTEME XHMHYECKOTO0 O0pa3oBaHMs. DTH LEHHOCTH KacaroTcs IO3HAHHS 3aKOHOB
IpUpobl, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJNbTyphl UEJIOBEKA, a TAKIKE HKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO M TMPUPOAHON cpene. Peannsyercs xumudeckoe
oOpa3zoBaHue OOy4aroIMXCsl Ha YpPOBHE CpeAHEro oO0Iero oOpa3oBaHMs CpPEACTBaMHU Yy4eOHOIO
npenMera «XUMHUS», COAEPKaHUE U MOCTPOEHUE KOTOPOTO ONPEEIIEHbI B IPOrpaMMe M0 XUMHUH C
y4€ToM crneun(puKkd HayKd XMMUH, €€ 3HaYeHUs B MO3HAHUU IPUPOABI U B MAaTEPUAIBHOM JKU3HU
o0mecTBa, a Takke C y4€TOM OOIMX M[eJeid W MPHHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit denepanui.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT O0COOYIO0 poJib B COBPEMEHHOMU
LUBWIN3ALUU, B CO3JJaHMM HOBOH 0a3bl MaTepHaabHOM KyibTypbl. OHa BHOCUT CBOM BKJaja B
(hopMHpOBaHNE PALlMOHAIEHOTO HAYYHOTO MBIIIIEHMS], B CO3/IaHUE LIEIOCTHOTO MPEACTaBIECHUs 00
OKpY’KalollleM MHpe Kak O €IMHCTBE HPUPOABI U YeJOBEKa, KOTOpoe (POpMHUPYETCS B XUMHM Ha
OCHOBE NOHMMAaHHUS BEILIECTBEHHOT'O COCTaBa OKPY)KAIOIIET0 MUPA, OCO3HAHU S B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BELIECTB, MX CBOUCTBAMU U BO3MOKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMM, XUMHS CTajla HEOThEMJIEMOMN
YaCThI0 MUPOBOM KYyJBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KaXJIOT0 YJeHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3MJaTesibHasi, KaK HayKa BBICOKMX TEXHOJOTUH
HanpaBjIeHa Ha pelIeHue TI00albHbIX MPo0IeM YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPhEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIHYECKON 0€30aCHOCTH U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIMMH LEIIMH M NPUHIUIIAMU CpelHEro ooumero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kiaccebl, 0a30BbI YpOBEHb U3Y4YE€HMs]) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYIbTYpHYIO IOATOTOBKY OOYYalOLIMXCS, HEOOXOOUMYID UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B IKU3Hb COLUYMA,
MIPOAOIDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

CocrapnsromumMy npeameTa «XUMHs SBISIOTCS 0a30Bble Kypcehl — «OpraHudeckasi XUuMHs»
u «OO0m1as u HeoOpraHu4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAHWUN 10 HEOPTaHWYECKOW XMMUU (C BKIOYEHHEM 3HAHUM M3
o01eit XuMUM) U opranudeckoi Xxumun. @OpMHUpOBaHUE JAaHHON CUCTEMbl 3HAHUH MPH U3YUYEHHUH
npenMera 00ecreurnBaeT BO3ZMOXKHOCTh PACCMOTPEHUSI BCErO MHOT0OOpa3usi BELIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxanusi KypcoB — «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUsD» chopMUpOBaHa B MpPOrpaMMe MO XMMHMU HAa OCHOBE CHUCTEMHOTO IMOAXO0Ja K H3YyYEHHIO
yueOHOro matepuansa U OOYCIIOBJI€Ha HCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha



ONpENEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEILIECTBA
paccMaTpuBalOTCAd Ha YPOBHE KJIACCHYECKOM TEOpUM CTPOCHHS OPraHMYECKHX COCAMHEHUH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMMUYECKHX M DJIEKTPOHHBIX IPEJCTABICHUN O CTPOEHUM BEIIECTB.
CeeneHus 00 u3ydaeMbIX B Kypce BEILECTBAX JAlOTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB 10
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyecKod XHMHHU IOJIy4aroT
pa3BuTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs I€pBOHAYAIIbHBIC
MPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMHUYECKON pPEaKLUH.

[lon HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOr0 ypOBHS paccMaTpUBACTCS
U3yYEHHBIH Ha YpOBHE OCHOBHOIO 0OLIero o0pa3oBaHMsl TEOPETHUYECKU Marepuan u
(aKTOJIOTHUECKUE CBEJICHHS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas u HeopraHuyeckas XUMHs» OOydYaroIIMMCS IPEIOCTaBISIETCS BO3MOYKHOCTh OCO3HATh
3HA4YEeHUE MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOT MUECKUX MO3HLINH, TITy0Ke
MOHATh UCTOPHUYECKOE M3MEHEHUE (PYHKIMM 3TOro 3akoHa — OT 00o0Imaroniel 10 00bACHSIOIEH U
MIPOTHO3UPYIOLLEH.

Enunas cucreMa 3HaHMM O BaKHEHIIMX BELECTBAX, MX COCTAaBE, CTPOCHUHU, CBOMCTBAX M
IIPUMEHEHHH, & TaKXKE O XMMHYECKHX pPEaKLUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsercas B Kypcax 10 m 11 KiaccoB 2neMEHTaMM  COAEpXKAHMS, HMMEIOIIUMU
KYyJIbTYPOJIOTMUYECKMH M MPUKIAJHOM XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBA3M XUMHM C JpPYI'MMHM HayKaMH, pAacKpbIBalOT €€ poJib B II03HABATEIBHOW U
MPAKTUYECKON JIEATENFHOCTH YEJIOBeKa, CHOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHS K IPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M INPAKTUYECKUX IMPHIOKEHUH XMMHUHU, MOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAUMMBIX IpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ Ui IOINOJHEHMs 3HAHWM, pelIeHus
MHTEJJIEKTYaJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIEA0BaTENbCKUX 3a1ad. B memnom coaepkaHue
y4eOHOro npenmera «XHUMHUsS» JAHHOTO YPOBHS M3y4Y€HUs OPUEHTHPOBAHO Ha (OpMHUpOBaHHUE Y
00y4aroImuxcss MHUPOBO33PEHUECKONW OCHOBBI ISl TOHUMaHHA (PHUIOCOPCKUX HICH, TaKUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPIaHMYECKOTO U OPraHMYeCKOro MHpa, 0O0yCIOBIEHHOCTb CBOWCTB
BEIIECTB UX COCTAaBOM M CTPOEHHMEM, MI03HABAEMOCTh MPUPOAHBIX SBICHUM MYTEM dKCIIEPUMEHTA U
pelIeHs] TMPOTUBOPEUMH MeXAy HOBBIMU (AaKTaMH M TEOPETHMYECKUMHM IPEINOChUIKaMHU,
OCO3HaHHE POJIM XMMHMM B DPELIEHUH SKOJOTHYECKHX MpoOiieM, a Takxke MpolieM cOepexeHus
JHEPreTUYECKHUX PECYPCOB, ChIPbhs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nnane perieHus 3aj1ay BOCIIUTAHUS, Pa3BUTHS U COLMAIM3ALMN 00yJalOIIMXCS IPUHSTHIE
IIPOrpaMMOl IO XUMHMHM HOAXOJBl K OIPEAEICHUIO COAEPKAHMUS U IOCTPOCHMS IIpenMeTa
IpelycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCAJIBHBIX Y4YEeOHBIX JEHCTBUM, HMeOLUX O0a30Boe
3Ha4YeHHUe JJIs1 PA3IMYHbIX BUJOB JEATEIBHOCTH: pellleHus Mpo0ieM, IOUCKa, aHaIu3a 1 00paboTKu
nH(popMaluy, HEOOXOAMMBIX Ul MPHOOPETEHUS OIbITa MPAKTUYECKOM M HCCIIeI0BaTeNIbCKON
JEATENIBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUH XUMHH.

B nmpakTtuke npenogaBaHusi XMMHUM Kak Ha YPOBHE OCHOBHOI'O 00111ero oOpa3oBaHUs, Tak U Ha
YPOBHE cpenHero oOmiero oOpa3oBaHMs, NMPH OIpPEJIEIEHUN COJAEPKATENbHON XapaKTepUCTUKU
nened W3ydeHHWsl TIpeAMeTa HampaBlIEHHEM MEpPBOCTENEHHOW 3HAYUMOCTH  TPATUIMOHHO
npu3Haércst  (OPMHPOBAHHWE OCHOB XHMHYECKOM HAayKM Kak o00JacTh  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOMN NEATEIbHOCTH YEIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOIMYECKOM TOUKM 3pEHHMS TAaKOW MOAXOJA K OINPEACIEHUIO IeNIeld HM3y4eHHs
MpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO MAaHHOM TOYKE 3pEHUs TJaBHBIMHU LEISAMHM H3Y4EeHHsd HIpeaMera «XUMHUS» Ha
6a3oBom ypoBHe (10 —11 xi1.) siBASIIOTCS:

- (dbopMHpOBaHHE CHUCTEMBl XMMHMYECKMX 3HAaHUM Kak Ba)KHEHIEH COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpPAa, B OCHOBE KOTOpPOMl JiekaT KIIIOUEBble IOHATHS,
(byHIaMeHTalIbHbIE 3aKOHBI U TEOPUM XHUMHH, OCBOCHHUE S3blKa HAYKH, YCBOCHHE W IMOHHMaHHE



CYITHOCTH JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE ¢ UCTOPUEH HX
pa3BUTHA U CTAHOBJICHHS,

- (hopMUPOBaHHE U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX TIO3HAHUS BEIIECTB
U XUMUYECKUX peaKkiuil, HeOOXOIUMBIX IJisi MPUOOpPETeHHs] YMEHHH OpUEHTUPOBATHCS B MHpE
BEILECTB U XMMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM
KHU3HU;

- pa3BUTHE YMEHHHA W CIHOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHMEM XHMUYECKOTO JKCIEPUMEHTa, COOIIOJCHHEM IpaBuil Oe30MacHOro OOpaleHus ¢
BEILIECTBAMH.

Hapsiny ¢ stum, conepikarenbHas XapaKTepUCTHKa LeJNed M 3a7ad U3ydeHHs IMpeaMeTa B
rporpamMme o XMMHHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMHU B
cucTeMme cpeaHero oodumiero oopasoanus. CerogHsi B MpenojaBaHUN XUMHH B OOJbIIEH CTENeHU
oTAaéTCs MPEANOYTEHHE MPAKTHYECKONW KOMIIOHEHTE COJIepKaHus 00yueHMs, OpUEHTHPOBAHHON Ha
MOATOTOBKY BBIITYCKHHKA 00111€00pa30oBaTesIbHOIM OpraHu3auy, BiIaIeiolero He HabopoM 3HAHUI,
a (pyHKIMOHAJIBHON T'PaMOTHOCTBIO, TO €CTh CHOCO0aMH M YMECHHSIMH AKTUBHOTO TOJTYYCHHS
3HAHUU U TPUMEHEHUS UX B PealbHOM JKU3HHU IS PEIICHUS TPAKTUUYECKHUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpU U3yUYeHUU npeameTa «XuMus» JOMUHHUPYIOIIEe 3HAUCHHE TPUOOPETAIOT
TaKkue LEeNH U 33J]a4l, KaK:

- aganTanus O0O0y4arolUXCsi K YCIOBUSIM JIMHAMHYHO Pa3BHBAIOILIETOCS MUDA,
(dbopMUpOBaHHE HWHTEIJICKTYyadbHO Pa3BUTOM JUYHOCTH, TOTOBOM K caM000pa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOATEIILHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

- ¢dbopmupoBaHre y O0YYarOIUXCs KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUN),
MMEIOIUX YHUBEPCAIbHOE 3HAYCHHE JJISl PAa3IMYHBIX BUAOB JIEATEIbHOCTH: PEIICHUs MpoOieM,
MOWCKa, aHamu3a " 00paboTku wuHpOpMaMKU, HEOOXOMUMBIX IS NPUOOPETCHHS OIBITA
JeSTeNbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE€ MECTO B TMO3HAHMU XMMHH, a TaKXKe JJS OLEHKHU C
MTO3UIIMI SKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB Ha
OpraHM3M YeJIOBeKa U MPUPOIHYIO CPEeady;

- pa3BUTHE TI0O3HABATENIBHBIX HWHTEPECOB, MHTEIUICKTYAIbHBIX M  TBOPYECKUX
CHOCOOHOCTEH O00Yy4arOIMUXCS: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBBIE 3HAHUS I10
XUMHUU B COOTBETCTBMM C JKHU3HEHHBIMH TOTPEOHOCTSMH, HCIIOJIIB30BAaTh COBPEMEHHBIC
nH(OpPMALIMOHHBIE TEXHOJNOTUM JJs TOWCKa U aHalu3a Yy4yeOHOW M HaydHO-TIOMYJISPHOU
WH(pOpMaIIUU XUMHUYECKOTO COICPIKAHUS;

- dbopMUpoBaHHE U pa3BUTHE y OOYYAIOIIMXCS AaCCOIMATHUBHOIO M JIOTUYECKOTO
MBIIICHUSI, HAOJI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXONMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMHUUECKOTO SKCIIEPUMEHTA;

- BOCIIUTAHHUE Y O0YYAIOMUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKON HAIPaBICHHOCTH
XUMHH, €€ BAXKHON POJIM B PEIICHUH TI100aNbHBIX MPOOIEM PAllMOHAIBHOTO MPUPOAOIIOIE30BaHMS,
MOTIOJIHEHUSI DHEPTeTHUECKUX PECYpCOB M COXpaHEHHUsI TPHUPOAHOTO PABHOBECUS, OCO3HAHUSA
HEO0OXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TakKKe MPHOOpEeTeHuUs
OTIBITA WCIIOJB30BAHMS TIOJYYCHHBIX 3HAHHWU IS MPUHSITHS TPAMOTHBIX PEIICHUN B CHUTYaIUSX,
CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B ydebnoM mmane cpemHero oOrmiero oOpa3zoBaHus mpeaMeT «XuMus» 0a30BOro YpOBHS
BXOJIUT B COCTaB PeaAMETHOI 001acTn «EcTecTBEeHHO-HAYYHBIE PEAMETHD.

OO6miee 4yucia0 YacoB, OTBENEHHBIX MJII M3YYCHHS XHMHH, Ha 0a30BOM ypOBHE CPEIHETO
obrmiero oopazoBanus, coctaBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B HEnemIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenMer opraHm4eckold XHMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B IIOIYYCHHH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHuueckux coequHennit A. M. byrneposa, eé
OCHOBHbIE NOJOXKeHUA. CTPYKTypHBIE (DOPMYJIBI OPraHMYECKUX BellecTB. I'omororus, usomepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIUHAPHBIE U KPATHBIE CBSA3H.

IIpencraBnenue o kinaccuukanuu opraHuyeckux BemiecTB. HomeHkiaTypa opraHm4eckux
COEMHEHMH (cHcTeMaTHYecKas) U TPUBUAJIbHBIE HA3BaHUS BAKHEHIIMX IIPEICTABUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl HM3Y4YEHMsI BEIIECTB M HUX IPEBpAlllEHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYeCKHUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHHIO
OpPraHUYeCKUX BELIECTB IIPU HarpeBaHuM (IU1aBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ANKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psAn. MeraH M 3TaH — IpocTeduIne
MIPEJICTAaBUTENIN AJTKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEAaKIUU 3aMELICHUS U TOPCHHS),
HaXO0XJECHUE B IPUPOJIE, NOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUIN Psii. DTUIIEH U NPONWIEH — MPOCTEHIINe
IIPEJCTaBUTENIN AJKEHOB: (pU3MUecKue M XHMMHUYECKHE CBOMcTBa (peakuuu TUIAPUPOBAHUA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3alliK ), I0JIy4€HUE U IPUMEHEHUE.

Anxaguensl: OyranueH-1,3 u MetmnOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHne CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psiA. ALETHICH — IpocTeHInit
IIPE/ICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHUE, (U3NYECKHE U XMMHYECKHE CBONCTBA (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALUU, TOPEHUS ), TOJTyUeHHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHNSA W HUTPOBaHUs), IOJYYEHHE W NpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue c6OUCMBA (peakyuu 2an02eHUpPoSanus U HUMpPOBAHUs), NOTYYEHUe U
npumenenue. ToxcnyHOCT  apeHOB. ['eHeTmyeckas  CBsSI3b  MEXKIY  yIVIEBOJOPOJAMHU,
MPUHAJIEKAITMMU K Pa3IUYHbIM KJlaccaM.

[TpupoaHble MCTOUHUKHU YIiIeBOJOpooB. [IpuponaHblii ra3 M momyTHble HE(TSHbIE ra3bl.
Hedtb u e€ npoucxoxaenue. CriocoObl nepepadoTku HeYTU: EPErOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaJIMTU4ecKui ), mupoinus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yronb U MPOAYKTHI €0 nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOBl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLECHUI: O3HAKOMIICHHE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, koiuiekuuu «Hedtb» n «Yromb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOTEHONPOU3BOJHBIX, IPOBEJACHUE NPAKTUYECKOH pPaboThI:
MOJIy4YEHHUE STUJIEHA U N3YYEHUE €ro CBOMCTB.

PacuérHsle 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NMPOIYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kucnopoacoaepxamme oprannyeckue CoeANHEHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHe, (u3Mveckue u
XMMHUYECKHE CBOMCTBA (pEakUMM C AaKTUBHBIMH METajlaMH, TajJlOT€HOBOJIOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoiHeie cBsi3u Mex 1y MOJIEKyJIaMH CIIUPTOB. J{eficTBUE MeTaHOIa U 3TaHOJIa Ha
OpPraHM3M YeJIOBEKa.




MHOroaTOMHBIE ~CIIUPTHL. DTWICHIVIMKOJNb M TJIMLEPUH: CTpOEHHUE, (U3NYeCKue |
XMMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIETOYHBIMU METAJIJIAMU, KaueCTBEHHAsl peaklus Ha
MHOT0aTOMHbIE crnupThl). [leficTBue Ha opranu3Mm uenoBeka. [IpuMeHeHue TraMIEpUHA U
STHJICHIJINKOJIA.

@deHoI: CTpOCHHUE MOJIEKYJIbl, (PU3NUECKUE U XUMUYECKHUE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue denomna.

Anpnerunpl U kemowuvli. DopMaNbIETHA, aueTAIBACTUA: CTpOCHHE, (U3HUYECKHEe U
XMMHUYECKHE CBOWMCTBA (peaklMM OKHUCIEHHS M BOCCTAHOBJICHMs, KadeCTBEHHbIC pEaKLUu),
[I0JIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE Mpe/ieNibHbIEe KapOOHOBBIE KUCIIOTHl. MypaBbuHAasi M YKCYCHas KHCIIOTBIL:
cTpoeHue, pU3NIECKUe U XMMHUYECKHE CBOMCTBA (CBOICTBA, OOIIME JUIA Kiacca KUCIOT, PEaKIs
TepupHKalMK), ModydeHHue | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KUCIOTHI Kak
MPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, X
MOIOIIlEE NECUCTBHUE.

Crnoxable 3(UpBl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIponn3 ClOXKHBIX 3(PHUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYrineBoabl: cocTaB, KjlacCU(pUKaLus YriIeBOAOB (MOHO-, TU- U monucaxapuisl). [nmokos3a —
IOPOCTEHIIMA MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UUYECKHE U XUMHYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMmmMuadyHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTaHOBiIEeHHE, OpOKEHHE TIJIIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, HPUMEHEHHE,
ouonornueckas posb. Dotocunres. PpykTo3a Kak ©30MeEp TITIOKO3HI.

Kpaxman u nesmnonosa Kak IpUpoaHble nosmMmepbl. CTpoeHHE Kpaxmajla W LEJUIIOJIO3BL.
duznyeckue U XMMUYECKHUE CBOICTBa Kpaxmaia (TUIpOn3, KaYeCTBEHHAs peaKusi C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOJABl HM3YYEHHUs BELIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
HaAOJI0ICHNE U ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIEHHE 5TaHojda oOkcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumogerictBue rimnepuna ¢ rugpokcuaoM meau(ll)), anpaernnoB (oKucIeHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpokcumom meau(ll), B3aumomeicTBue Kpaxmajga ¢ HOJIOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3amaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKOW peaklnu (Macchl, 00bEMa, KOJIMUECTBA UCXOHOTO
BEIIECTBA MJIU MPOYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHndyeckue coeauHeHus. dusnueckne U XMMHUUECKHE
CBOWCTBAa AaMMHOKHUCIOT (Ha NpuUMepe IJIMIUHA). buonormueckoe 3HaueHHE aMHUHOKHCIOT.
[TenTuae!.

benkn kak HpUPOAHBIE BBHICOKOMOJIEKYJISIDHBIE coelMHEHUdA. llepBuuHas, BTOpUYHas H
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOIM3, JAEHATypauus,
KayeCTBEHHbIE peaKMy Ha OeJIKH.

DKcriepUMEHTAIbHbIE METO/Abl M3YYEHHs BELIECTB W HUX MpEeBpallleHui: HaOIoJeHue Hu
OIMCaHME JIEMOHCTPAIMOHHBIX OINBITOB: JIEHATYpalusi OCJIKOB NPU HArpEBaHHUHU, IBETHBIE PEaKIHH
OEIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TIOHSATUS XHMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHAA MOJEKYIsIpHas Macca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUH — MOJIMMEPU3aLUs U TOJTUKOHICHC Al

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX MPEBPALIEHUI: O3HAKOMIIEHUE C
oOpa3uamMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

Me:xnpeaMeTHbIE CBSI3U.



Peanuzanus MEXNpeAMETHBIX CBA3C€H NpU U3ydyeHUM opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCA Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, Tak U
MIOHATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJAENIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO1u11e ecTeCTBEHHO-HAyUHbIE NTOHITHS: SIBICHUE, HAYUYHBIH (aKkT, TMIIOTE3a, 3aKOH, TEOpHs,
aHauM3, CUHTE3, Kiaccu(uKauus, MEPUOAWYHOCTh, HAOIIONEHUE, HW3MEpEHHE, JKCIIEPHUMEHT,
MOJICTIUPOBAHUE.

®usuka: MaTepus, SHEprus, mMacca, aroM, dJEKTPOH, MOJEKYJA, SHEPTeTUUECKUM YPOBEHbD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBa, (PU3UUYECKHE BEIMYMHBI U €AMHUIBI UX
U3MEPCHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMeH BeLIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BelIeCTBA (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOPHbIE TOPOJIbL, TIOJIE3HbIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHOonorusa: NMUIIEBbIE IMPOMYKTHI, OCHOBBI PAallMOHAJIBHOIO IMTAHMS, MOIOILIUE CPEACTBA,
JIEKapCTBCHHBIE M KOCMETHYECKHE IpenapaThl, MaTepUalibl U3 MCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUS K pe3ylbTaTaM OCBOCHHS OOYyYarOUIMMHUCS
IIporpaMM CpeAHero oémero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHMS IPOrpaMM
CpeAHero o01ero oopazoBaHusl ABISETCA CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B COOTBETCTBHHM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYypE JHMYHOCTHBIX
pe3yabTaTOB OCBOEHUS IpeaMeTa «XHUMUS» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHUs BblJIECIECHbBI
CJIEYIOIHE COCTABIISIOLIUE!

- 0CO3HaHME 00YUaIOIIMMHUCS POCCUMCKOHN I'pakJaHCKON UAEHTUYHOCTH — TOTOBHOCTH
K CAaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPEIEICHUIO;

- HaJINYMe MOTUBAILUH K 00yUEHHUIO;

- [[EJICHATPABICHHOE pa3BUTHE BHYTPEHHUX YOEKICHUH JMYHOCTH HA OCHOBE
KJIIOYEBBIX IEHHOCTEN M UCTOPUUECKUX TPaaULUil 0a30BOM HAyKHU XMMUHU;

- FOTOBHOCTh U  CIIOCOOHOCTH  OOy4YaloImUXCS PYKOBOJACTBOBAThCA B  CBOECH
JESTENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, HPUCYIIMMU LEJOCTHOH  CHUCTEME
XUMHUYECKOTr0 00pa3oBaHusl;

- HaJIN4YMe MPaBOCO3HAHUS 3KOJIOIMUYECKON KYJIbTYphl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PEe3yabTAThl OCBOEHMSI MpeaMeTa «XUMUS» JOCTUrAIOTCA B €IMHCTBE y4eOHOM
¥ BOCIIUTATEIBHON NESTETLHOCTH B COOTBETCTBHHM C T'YMAaHHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJ€ajlaMM POCCHHCKOTO TpakJaHCKOro OOlIecTBa,
NPUHATBIMH B OOIIECTBE HOPMAMH M MPAaBUJIAMH TOBEICHHUS, CIIOCOOCTBYIOIIUMH IpoIeccaM
CaMOIIO3HaHUs, CAMOPAa3BUTHSI U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YJarOLIUXCS.

JIMuHOCTHBIE PE3ylbTAaThl OCBOCHUS TNpeaMeTa «XHMHUS» OTPaKaAIT CHOPMUPOBAHHOCTH
OIIbITA IO3HABATENILHONM U MPAKTUUECKOM JesITeIbHOCTH 00yUaroIUXCs [0 peaan3aluy IPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

- OCO3HaHMS OOYYAIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX TIpaB H 00s3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U TIPABOTIOPSIKY;

- MPEJCTABICHUS O COUMAIBHBIX HOpMaxX M MPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOH MEATETHHOCTH IPH CO3MaHUU YYEOHBIX
IIPOEKTOB, pEUIEHHH Yy4eOHBIX M  IO3HABaTEJIbHBIX  3a/a4, BBIMOJHEHUM XHUMHYECKHX
HKCIIEPUMEHTOB;

- CIOCOOHOCTH MOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
APYTUX TIPU aHATIN3€ Pa3IMYHBIX BUOB YUEOHOH NesATETHHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

- [IEHHOCTHOTO OTHOIIIEHHSI K HICTOPUYECKOMY W HaydHOMY HACIIEINI0 OTEYECTBEHHOM
XMMUHY;

- YBa)KEHUS K TIPOIIECCy TBOpYECTBA B 00J1aCTH TEOPHUU U TIPAKTUIECKOTO IPUMEHEHUS
XMUMHHU, OCO3HAHMA TOTO, YTO JIOCTMIKEHUS HAYKH €CTh pe3yJabTaT JUIMTENbHBIX HAOIIOJCHUH,
KPOIIOTIIMBBIX dKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;

- MHTEepeca M TO3HaBaTENIbHBIX MOTHMBOB B IOJIYYEHHHM M TOCIEIYIOUIEM aHaIh3e
WHGPOPMAIINY O TIEPEIOBBIX TIOCTHIKECHUSIX COBPEMEHHOM OT€UeCTBEHHOW XHMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHHS,



- CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHHUSIMH, U
IIPUHUMATh OCO3HAHHBIE pELICHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

- TOTOBHOCTU OLIEHUBATH CBOE MOBEICHHE M MOCTYIKH CBOMX TOBAPHUILIEH C MO3HULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECTBUNA STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

- MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U Oe30macHoro odpasza KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

- COONIOAICHHUST TPaBWJI OE30IacHOTO OOpalieHHs C BEMeCTBAMH B  OBITY,
ITOBCETHEBHOM U3HU U B TPYJIOBOH JESATEIBHOCTH;

- MOHUMAHMs [EHHOCTH NPaBWJI WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO O€30IacHOTrO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBbIO U )KU3HU JIOACH;

- OCO3HAHUsl TOCHEACTBUA UM HENPUITHS BPEIHBIX NpPHUBBIUEK (ymoOTpeOsieHHs
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

5) TpyA0BOro BOCIIUTAHUS:

- KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEIOBATEIbCKOM NEATeIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIEATEIHHOCTH;

- YCTAaHOBKM Ha AKTUBHOE YYacCTHUE€ B PELICHWU MPAKTUYECKUX 3aJ1ad COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETr0 KJ1acca, IIKOJbl);

- MHTEpeca K MPAKTUYECKOMY M3YYEHHIO MpodecCuil pa3inyHOro pojia, B TOM UYUCIIE
Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

- YBaXEHUS K TPYLY, JIIOASAM TpyAa U pe3yJbTaraM TPYJ0BOM 1€ATeIbHOCTH;

- TFOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHAYaJIbHON TPAaeKTOPUH OOpa3oBaHMs,
Oyayuieil mpodeccun U peanusaluud COOCTBEHHBIX XKHU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHOCTEN 00111ECTBA;

6) 3K0JI0rH4ecKOro BOCIMTAHMS:

- 9KOJIOTMYECKH  L[€J€cOo00pa3HOro OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

- MOHUMaHMUsS  TJ00aJIbHOIO  XapakTepa OSKOJOTMYECKHX  IMpoOieM,  BIHSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMAIIBHOM CPENbI;

- OCO3HaHHS HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUH XMMHMM JJIsl pelleHus
BOIIPOCOB PallMOHAIBHOTO MPUPOAOIIOIb30BAHNUS;

- AKTHUBHOTO HENpPUATUSA JEWCTBUM, NPUHOCAIIMX BpEJ OKPYKAIOIIEH IPUPOIHOU
cpene, YMEHUS  MPOTHO3HPOBATH HEONMaronpusiTHbIE  9KOJOTHYECKHE  TOCIEICTBHS
MpEANPUHUMAEMBIX JCHCTBUN U IPENOTBpALIaTh UX;

- HaJM4Ms Pa3BUTOTO SKOJIOTMYECKOTO MBIIIIEHUS, 3KOJIOTMUYECKOU KYIbTYpbI, OIbITa
NEeSITEIbHOCTH ~ DKOJIOTUYECKOW  HalpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaTbCS HMHU B
MO3HABATENbHON, KOMMYHUKATUBHOW U COIMATBHOW MPAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
IIPOTUBOCTOATH UAECOIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

- c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKY;

- MMOHUMAaHUS CTCU(PUKA XUMUHU KaK HayKd, OCO3HaHUs €€ poyin B (OPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUH IEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B TO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUun
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

- yOSXXIEHHOCTH B 0COO0M 3HAYMMOCTUA XHUMHH JIJI1 COBPEMEHHOW ITUBUIIU3AINH: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW pONM B CO3JaHUM HOBOW 0a3bl MaTepUATbHON
KYJIbTYpPbl, PEIIEHUU TII00aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBON U IKOJOTMUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECTIEYeHUN
YCIIOBUH YCIIEHIHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXXA0T0 WieHa 00IIecTBa;



- €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH: IOHHUMAaHMs CYIIHOCTH METOJOB IIO3HaHMS,
UCIOJb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh IOTy4aeMble 3HAHUS JUIs
aHaJIn3a U OObSCHEHNUS ABJICHUI OKPY>KAIOILEro MUpa U MPOUCXOAAIIUX B HEM U3MEHEHUM, YMEHUS
nenaTb 00OCHOBaHHbIE 3aKJIFOUCHHsI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIMXCS JIAHHBIX C LIEJIbIO
II0JIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CAMOCTOSITEJIbHO HCIOJIb30BATh XMMHUYECKHE 3HAHUSA Ul PELCHHS
po0JIeM B peabHBIX KU3HEHHBIX CHUTYallUsX;

- MHTEpECca K MO3HAHUIO U HCCIIEN0BATENIbCKON JESTEIbHOCTH;

- TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPhIBHOMY 00OPa30BaHUIO U caMOOOpa30BaHHUIO, K
aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMU;

- UHTEpeca K OCOOCGHHOCTSM Tpyda B PAa3IMYHBIX cdepax npodeccrnoHaTHLHON
JESTEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaTbl OCBOEHUS y4eOHOro npeaMeTa « XUMHUs» Ha YPOBHE CPETHErO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

- 3HAYUMBIE I dbopmupoBaHus MHUPOBO33pEHUS o0yyaroImuxcs
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHSTHS, OTPAXKAIOUIUE IEJIOCTHOCTh
Hay4YHOH KapTUHBI MUpa U ClielU(UKY METO0B ITO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPTHsI, SIBIICHUE, MPOLECC, CUCTeMa, HaydyHbId (DaKT, MPUHLIUI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpus, HCceloBaHHEe, HaONIOJeHUe, W3MEpPEeHHE, SKCIEPUMEHT U
JpyTHe);

- YHUBEpcajJbHble y4yeOHble JeicTBUsA  (IIO3HABATENIbHbIE, KOMMYHUKAaTHBHBIE,
peryiasTHBHBIE), obecneunBaonye GopMupoBaHue GyHKINOHATIHHON IPaMOTHOCTH M COLMATBHOM
KOMIIETEHIIMM 00y4aroIuXcs;

- CIOCOOHOCTh  OOYYAIOUIMXCS HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIHUILIMHAPHBIE,
MHUpPOBO33PDEHUYECKHE 3HAHUSA U YHHBEpCaJbHble YueOHble JEHCTBHS B I103HABaTEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3yibTaThl OTPAKAKOT OBJAJEHHE YHHUBEPCAJIbHBIMH  y4eOHBIMHU
MI03HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OByageHne yHMBepPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

- CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJU3UpOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarth;

- OIIPEAEIIATH LENN NEATEIBHOCTH, 3a/1aBasl MapaMeTpel U KPUTEPUH UX JOCTHXKECHHS,
COOTHOCHUTB PE3YJIbTaThl A€ATEILHOCTHU C MOCTABICHHBIMU LIENSIMU;

- HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTMYECKOIO MBILIUIEHUS — BBIIEIATH
XapakTepHble TpPU3HAKM TOHATUH M  yCTaHaBIMBaThb WX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOLIME MOHATHUSA 7151 00BSICHEHUS OTJCNBHBIX (DAKTOB U SABICHUIA;

- BBIOMpATh OCHOBAHUS U KPUTEPUU AJI KIACCHU(PHUKAIMU BEIIECTB U XHMHUYECKUX
peaKuuii;

- YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTUYECKUE PACCYX ACHUSA (MHAYKTUBHBIE, ACIYKTUBHBIE, 11O AHAJIOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B pPAacCMaTPUBAEMBIX SBJICHMSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOYEHHS;

- MPUMEHSTh B IMpOLIECCe TIO3HAHUS, HCMOJIb3yeMble B XHWMHUU CHMBOJHYECKHE
(3HaKOBBIE) MOJIENH, MTPEOOPaA30BHIBATh MOJICNIbHBIE PEACTABICHUS — XMMUYECKH 3HAK (CUMBOII)
JJIEeMEHTa, XUMHUYeckas (Qopmysa, ypaBHEHHE XMMHMYECKON peakuuu — IMpH PEIIeHWH Y4eOHBIX
[I03HABATENbHBIX U MPAKTUYECKUX 3aad, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE NPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB M3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

- BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;



- ¢dbopMynHMpoBaTh LENM M 337aYdl HCCIEIOBAHMSA, WCIOJIb30BATh IIOCTABICHHBIC H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISt
(bopMHpPOBaHHUS TUIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

- BJIAJICTh HABBIKAMHU CaMOCTOSITEIBHOIO IIJIAHUPOBAHMS U MPOBEICHUS YUYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAONIOJATh 3a XOJOM MPOIECcCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3yiabTar, GopMylupoBaTb OOOOLIEHUS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB KCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O TPOJICIIAHHOM
pabore;

- npUOOpETaTh OMBIT YYCHUYECKOH MCCIIEI0BATEIBCKOW M MPOEKTHOW eATENHbHOCTH,
MPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEeLICHUS
IIPaKTUYECKUX 3ajja4, IPUMEHEHUIO Pa3IMUHbIX METOA0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

- OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(opManuu (HaydHO-TIOMYJISIpHAast
auTepaTypa XUMHUYECKOIO  COJEpXKaHUs, CIOpaBOYHble Mocolus, pecypcsl HHTepHeTa),
aHAJTM3UPOBATh WHPOPMALIMIO PA3TUYHBIX BHJIOB U (POPM IMPENCTABICHHS, KPUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

- (bopMyIHpOBATH 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJBI MPH TTOMCKE M O0TOOpE
uH(popMay, HeOOXOAUMOMH /IJIsl BBIMOTHEHUS YU€OHBIX 33/1a4 ONpPeAeaEHHOrO TUTIA;

- npuodperaTh ONBIT  HCIIOJIb30BAHMUS MH(}OPMALOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JINYHbIX TIOMCKOBBIX CUCTEM;

- CaMOCTOSITENIHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpPEACTaBICHUS HH(OpMAIUH
(cxembl, TpaduKy, TUarpamMmbl, TAOIHUIIbI, PUCYHKHU U JIPYTHE);

- HCIOJIb30BaTh HAay4YHbIM $3bIK B KayeCTBE CPEJACTBA IpHU paboTe ¢ XUMHUYECKOU
uH(popMalel: MPUMEHATh MEXKIIpeAMETHbIe (hU3NYECKUe U MaTEeMaTHUYeCKUE) 3HAKH U CUMBOJIBI,
bopmybl, a0OpeBHaTYphl, HOMEHKIATYPY;

- HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMUYECKUE CPEICTBA HATIISIIHOCTH.

OgiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

- 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajnora W/wid
JUCKYCCHUH, BBICKA3bIBaTh WJEH, (OPMYIHUPOBATH CBOM IPEIIOKEHUSI OTHOCUTEIBHO BBIIOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

- BBICTYNIaTh C IpE3eHTalMeld pe3yabTaToB I103HABATEIbHOM  JIEATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMM IPU BBIITIOJHEHUN XMMHYECKOTIO
OKCIIEPUMEHTA, MpPaKTUUYEeCKOM padoThl MO MCCIEAOBAHUIO CBOWCTB H3Y4Ya€MbIX BEILECTB,
peanu3anuu y4yeOHOro MnpoekTa M (OpMyIUpOBaTH BBIBOJBI IO pe3yibTaTaM MPOBEAEHHBIX
HCCIIEIOBaHUM MyTEM COTJIaCOBaHMSI MO3ULIUI B XOZ€ 00CYX/I€HN 1 0OMEHA MHEHUSIMH.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

- CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYLIECTBJISITH ~ CBOIO  IMO3HABATEJbHYIO
NesTeNbHOCTh, ONpenessist €€ Lend W 3aJauyd, KOHTPOJIMPOBATH M IO Mepe HEoO0XOAUMOCTH
KOpPPEKTUpOBaTh MpeUlaraéMbplii  aJfOPUTM  JCHCTBUM HpH  BBINOJIHEHMH Yy4YeOHBIX U
HCCIIeIOBAaTEeIbCKUX 3aJay, BbIOMpaTh Haubosee H(PPEeKTHUBHBINA CIOCOO MX pEHICHUs ¢ y4EToM
MOJIy4YEHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKHX PEAKIIUIX;

- OCYILECTBIATh CaMOKOHTPOJIb CBOEH JEATENbHOCTM Ha OCHOBE CaMOAHalIu3a H
CaMOOILICHKH.



NPEJMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

- C(OPMHUPOBAHHOCTh NPEACTABICHUI O XMMMUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUM SIBICHUH NPUPOAbI, B (HOPMHUPOBAHUU
MBIIUIEHUS] M KYJbTYpbl JUYHOCTH, €€ (DYHKUIMOHAIbHOM TIPaMOTHOCTH, HEOOXOAMMOW [uis
pelIeHNs IPAKTUYECKUX 3a/1a4 U HKOJIOTMUECKH 0OOCHOBAaHHOI'O OTHOILLIEHUS K CBOEMY 37J0POBbIO U
MIPUPOIHOM CpeJie;

- BJI4/ICHUE CUCTEMOW XMMHUYECKHUX 3HAHUMN, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAratoliye
HNOHATUS (XUMHUYECKUI 3JEMEHT, aToOM, JIEKTPOHHAs 000J0YKa aroma, MOJIEKYJa, BaJEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XMMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIlléHHast), MOJIb, MOJIIPHAs Macca, MOJIIPHBIM 00BEM, YIIIepOAHBINA CKelleT, (yHKIMOHAIbHAs
rpymnmna, paaukai, U30Mepusi, H30Mepbl, FOMOJIOTMYECKUN Psill, TOMOJIOTH, YIJI€BO0OPO/IbI, KUCIOPO
U a30TCoJepXKallie COCIUHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHbIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHHus opraHumueckux BemectB A. M. byrieposa,
3aKOH COXpPaHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH;
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE I[OHMMAHUS INPUYUHHOCTH U CUCTEMHOCTHU
XMMHUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEICHHUS O CBONCTBAaX, COCTaBe, IOJYYECHUH U
0€30IacCHOM HCIOJb30BAHUN BAKHEHIIMX OpPraHUYECKHUX BEHIECTB B OBITY W TMPAKTHYECKOU
NesITeIbHOCTH YeJIOBEKa;

- COPMHPOBAHHOCT, yYMEHWH BBIBIATH  XapaKkTepHbIE NPU3HAKH  TOHATHH,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOUIME IOHATHS IPH ONUCAHUHU
COCTaBa, CTPOCHHUS U MIPEBPALCHUI OPraHUYECKUX COEANHEHHUI;

- C(OPMHUPOBAHHOCTh ~YMEHHUH  MCIIOJIB30BaTh XUMHMUYECKYIO CHMBOJIUKY  JUIS
COCTAaBIICHUSI ~MOJICKYJISIDHBIX W CTPYKTYPHBIX  (pa3BEPHYTOH, COKpamEHHOH) (opmyn
OpPraHUYECKUX BELIECTB M YPABHEHUIH XUMHMUYECKUX DPEaKLMH, M3rOoTaBIMBATH MOJEIU MOJIEKYI
OpPraHUYECKUX BEIIECTB JJI WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOIO CTPOEHNUS,;

- C(OPMHPOBAHHOCTh ~ YMEHUH  yCTaHABIMBaThb IPUHAAJIEKHOCTh  H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB 110 UX COCTaBY M CTPOCHUIO K OMPEEIEHHOMY KJIacCy/TpyIIe COeIMHEHUN
(YraeBoopo/isl, KUCIOPOJ M a30TCO/AEPIKAIINE COEANHEHHS, BHICOKOMOJIEKYJIIPHBIE COCIMHEHMS),
JaBaTh WM Ha3BaHUs 1o cucrematndeckor Homenkinarype (IUPAC), a Takxke mNpUBOANUTH
TpUBMAJbHBIE HA3BaHUS OTIENbHBIX OPraHMYECKHX BEIIECTB (ITHJIEH, NPONMJIEH, aleTHUJIeH,
STWIEHIJIUKOJIb, TIMLEPUH, PEeHO, popMalIbIerul, alleTalbIeru/l, MypaBbuHas KUCIO0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTeapHHOBAasl KHUCJIOTa, TJIH0K03a, (hpyKTO3a, Kpaxmall, LEeJUII03a,
TJIMIIVH),

- c(OPMHUPOBAHHOCTh YMEHUS OMPEAEIATh BUIbl XUMHUYECKOH CBSA3M B OPraHUYECKUX
COEMHEHMX (OIMHAPHBIE U KPaTHBIE);

- COPMHUPOBAHHOCTh ~ YMEHHS  TNPUMEHATh  IOJIOKEHHS  TEOPUHU  CTPOCHHS
oprannyeckux BemecTB A. M. BytiepoBa 151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa ¥ CTPOCHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

- c(OpPMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX INPEACTABUTEIEH pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, ATaH, STUJIEH, POTMIICH, alleTUieH, Oyranuen-1,3, metunoyraaueH-1,3, 6eH30J1, METaHO,
3TAaHOJI, ATUJICHIJIMKOJIb, TJHMLIEPHH, (EHOJ, aleTaabAeru]l, MypaBbUHAs M YKCYCHas KHUCJIOTHI,
TJII0K03a, Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta), WJUTFOCTPUPOBATh F€HETUYECKYIO CBSI3b
MEX1Y HHUMH YPaBHEHMSIMHM COOTBETCTBYIOIIMX XUMHYECKMX pEaKkUUid C HCIOJIb30BAHUEM
CTPYKTYPHBIX GOpMYIT;

- c(OPMHPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUYHUKHU YTIIEBOJOPOJHOTO CHIPbS
(HeTb, MPUPOAHBIN Ta3, yroiip), CHOCOObI HMX MEpepadOTKU U NPAKTHUECKOE MPUMEHEHHE
MIPOAYKTOB MEpepadOTKH;



- c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCICHUS MO XMMHYECKHM YPaBHEHHSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEIIECTBA WM MPOJYKTa PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 HCXOAHBIX BEIIECTB UIIH MPOAYKTOB PEAKIUN);

- c(OPMHUPOBAHHOCTh YMEHMH BIIAZIETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX METOJAaX
HAy4YyHOT'0 TO3HAHMS, UCIIOJIb3YEMBIX B XUMHUU IPU U3YyYEHHM BEIIECTB U XUMHUYECKHUX SBJICHUI
(HaburoieHMEe, U3MEPEHHE, IKCIIEPUMEHT, MOAEIMPOBAHNE), UCII0Ib30BATh CHCTEMHbBIE XUMUUECKUE
3HAHUA JJIS IPUHATHUS PELLICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHUEM;

- c(OPMHPOBAHHOCTh yMEHHUH COONMIOAATh MpaBUiIa IOJI30BAHUS XUMHUYECKON
nocyoi u jabopaTOpHBIM O0OpYIOBaHMEM, a TaKKe IpaBHia OOpallleHUs] C BELIECTBAMU B
COOTBETCTBUM C HHCTPYKLHSIMH 110 BBIITOJIHEHUIO J1a00PaTOPHBIX XMMUUYECKUX OIBITOB;

- Cc(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOIHATE XUMHUUECKUIN SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB NpPU HArpeBaHUM, IOJIyUEHUE 3TUJIEHA U H3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKLIMU OPraHMYECKUX BELIECTB, JAE€HATYypalus OEJIKOB IPU HarpeBaHWH,
[[BETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBHH C MPABHJIAMH TEXHUKH O€30MaCHOCTH MPHU OOpaIeHuu
C BelleCTBAaMH U JaOOpaTOPHBIM OOOPYAOBAaHUEM, MPEACTABIATh PE3yJIbTaThl XHMHUYECKOIO
SKCIepuMeHTa B ()OpME 3alMCH ypaBHEHHWH COOTBETCTBYIOUIMX peakuii M (HopMyarpoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

- COPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKH  AHAJIM3UPOBATh  XUMHYECKYIO
uH(OpMaIIHIO, MTOJyYaeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoil mHpopmanuu, MHTepHer
¥ IPYTHX);

- c(OPMHUPOBAHHOCTh YMEHHH COOJIIO/IaTh MPaBUiIA HKOJOTHUECKH LIEJIeCO00pa3HOro
MOBEICHHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHsS] CBOETO 3I0pPOBbS U
OKpY’KaIoIllel NPUPOJHON CpEeAbl, OCO3HABATH ONACHOCTHb BO3ACUCTBHUS Ha >KMBBIE OPraHU3MBbI
OIpeieNIEHHBIX OPTaHUYECKUX BELLECTB, MOHMMAs cMblcia nokaszarens [1JK, noscHaTh Ha npumMepax
CIOCOOBI YMEHBIIEHUS U MIPEJOTBPALLICHUS UX BPEIHOTO BO3CHCTBUS HA OPIraHU3M YEJI0BEKa;

- Ui O0ydarolUXCsl C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH  370POBbsS:  YMEHHE
INPUMEHSTh 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJ1aX MMO3HAHUS BEIECTB U XMMHUECKUX SBJICHUH;

- Ul CJENbIX U CIa0OBUASIIMX OOYyYaroIMXCs: YMEHHE HCIOJIb30BaTh peabeHO-
TOUEYHYIO cucTeMy obo3HadeHuit JI. bpaitns i 3anucu XuMu4eckux popmyIl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Komyecrno wacos JJieKTpoHHbIe (U pPoBbIe) 00pa3oBaTeIbHbIe pecypChl
/i p porp Bcero‘ KP‘ p Y p p pecyp
Pa3zgea 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XUMUM
11 IIpeamer opranndeckoit xumuu. Teopus cTpoeHus 3
opraHnyeckux coequuennit A. M. byriepona
Hroro mo pazneny 3
Pa3nea 2. YrueBogopoabl
2.1 [IpenenpHbIE YTIEBOJOPOIbI — aJTKaHBI 2
29 HenpenenbHbie yriaeBOIOPOIbI: AKEHBI, 5 1
QJIKaIUECHBbI, ATKUHbI
2.3 ApoMaTu4ecKue yrieBoa0pOIbl 2
24 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 3 1
nepepadoTka
HWToro no pazneny 13
Paznea 3. Kuciopoacoaepaxaime opranndeckKue coeTMHeHust
3.1 Cnuptsl. @eHon 3
Ansneruasl. KapOoHoBble KuCIOThI. CI0XKHBIE
3.2 7 1
3¢upsI
3.3 VraeBoasl 3 1
HWroro no pazneny 13
Pa3nea 4. Aszorcoaepskanue OpraHu4ecKue cCoeJHHEeHHUs
4.1 ‘ AMuHBI. AMUHOKHUCIIOTHL. benku 3
Hroro mo pazneny 3
Paspnen 5. BeicokoMoOJIeKYy A pHbIE COCAUHEHUS
5.1 ‘ ITnactmaccel. Kayuyku. Bosoksa 2 ‘
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 ‘ 2 ’




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoxa KoanyecTno yacos Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Bcero KP | TIIP U3y4YeHHs o0pa3oBaTe/bHbIE Pecypchl

1 [TpenmeT oprannyeckoil XuMuu, €€ BO3HUKHOBEHUE, 1
pa3BUTHE U 3HAUCHHE

5 Teopust cTpoeHUs OpraHUYECKUX coeMHeHud A. M. 1
bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o kinaccuuKau OpraHUIeCKUX

3 BemecTB. Homenkiarypa (cucremMaruueckasi) u 1
TPUBUAIbHBIC HA3BAaHUSI OPTAHUYECKUX BEILIECTB

4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKHI psif 1

S) MertaH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1

6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA 1

7 OTUIJIEH U MPONMIIEH — MPOCTEUIINE IPEACTaBUTENN 1
AJIKEHOB

8 [TpakTuyeckas pa?om Ne 1. «IlTonydenue 3TuneHa u 1 1
U3YYEHHUE €r0 CBOWCTBY

9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TonydyeHre CHHTETUUECKOT 0 KayuyKa U pe3UHbI
AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,

10 TOMOJIOTUYECKHH psAll. ALETUIIEH — NPOCTEUIINI 1
NPEJICTAaBUTEINb ATKHHOB

11 Boluncnenus no ypaBHEHUIO XMMHUYECKON peakluu 1

12 ApeHbl: 6eH30J1 U TOJTYoJI. TOKCHYHOCTh apEHOB 1

13 ['eHeTnyeckas cBSI3b YIIeBOIOPOAOB, IPUHAISKAIINX K 1
Pa3IMYHBIM KJIaccam
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB: IPUPOIAHBIN ra3

14 U MONyTHBIE He(TAHBIE Ta3bl, HeYTh U IPOAYKTHI €€ 1
nepepadoTKu

15 [TpupoaHbIE HCTOYHUKH YTIIEBOOPOOB: IPUPOAHBIN Ta3 1




Y TIOMTYTHBIE HEPTSIHBIC Ta3bl, HEPTH U MPOTYKTHI &€
nepepadboTKu

16 KoHTposbHast paboTa 1o pazaeny «YriaeBoa0pOIb» 1

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: METAHOJ U ATAHO. 1
Bonopoanas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ITHICHTIIUKOJb U TIUIEPUH 1

19 d)eHVOJI: CTPOEHHUE MOJICKYJIbI, GPU3MUECKUE U XUMUICCKUE 1
CBOMCTBA, TPUMEHCHHUE

20 Anpaerupl: HOpMaIbACTH U alleTAIbICTHI. ATICTOH 1

21 OIHOOCHOBHBIC TIPEICIIbHBIE KAPOOHOBBIE KUCIIOTHI: 1
MypaBbHUHAS U YKCYCHAasI

29 HpaKTquCKaﬁ pabora Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOM KHUCIOTBD»

23 CreaprHOBas U OJICMHOBASI KUCJIOTHI, KaK MPEJICTABUTEIH 1
BBICHIMX KapOOHOBBIX KHCIIOT

o4 Mpelia Kak CE)J'II/I BBICIIINX KapOOHOBBIX KHCIIOT, UX 1
MOIOIIIEE ACHCTBUE

o5 CrnosxHble 3(hUpbl Kak MPOU3BOIHBIE KAPOOHOBBIX 1
KHUCIOT. [ 'Maponu3 ciokHbIX 3GUpoB

26 Kupsl: ruaponus, npuMeHeHue, OMoIOTHYecKas poJib 1
KUPOB

27 VYrneBoasl: coctas, Kiaccudukaius. Baxueiinme 1
IIPEJICTAaBUTEIIN: TIII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxmai u 1meyiroio3a Kak mpupoIHbIe TTOTUMEPHI 1

29 KonTponpHas pabora mo pazaeny 1
«Kuciopozacoaepxaiine OpraHHIeCKUe COSTUHEHUS

30 AMMHEBIL: METHJIAMHUH M aHWJINH 1

31 AMUHOKHUCIOTHI KaK aM(pOTepHbIE OPraHUYECKUE 1
COEMHEHMS, X Oroorundeckoe 3nauenue. IlenTu s

30 benku kak mpupoIHBIE BEICOKOMOJIEKYIISIPHBIE 1

COEIUHEHUS




OCHOBHBIE TTIOHATHS XUMHUU BBICOKOMOJICKYJIAPHBIX

33 . 1
COEJMHEHUN
34 OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX 1
coennHeHun. [nactmaccesl, Kay4yku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbHOE ABTOHOMHOE OBLLEEOBPA3SOBATEJIbHOE 20.09.23 13:59 (MSK) Ceptudukat 38D2E38FD298563E048C9C2478A38273
YYPEXXAEHWUE BENOSIPCKOrO PAMOHA "CPELHSSA

OBLLIEOBPA30BATEJIbHAS LLUKOJIA . JIBIXMA", 3annuwHas Hatanus

BnaavmupoBHa, [IMpekTop




