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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1o XMMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obpasoBanuu B Poccuiickoir Peneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (eaepasbHOi 00pa30BaTENbHONW MPOTPaMMBI CPEIHETO OO0IIero
obpazoBanust (P@OII COOQO), mnpencraBieHHbIX B DepepadbHOM TOCYIApCTBEHHOM 00pa3oBaTeIbHOM
crangapte COOQO, ¢ yaérom Konnenuuu npenojaBanusi yueOHOTO mpenmeTa «XUMHUs» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit denepanuu, peanu3ylIUX OCHOBHBIE 00pa3oBaTeIbHBIE POTPaMMBI, U
OCHOBHBIX M0JI0keHUN «CTparerun pa3BuTHs BocnutaHus B Poccuiickoit ®denepauun Ha nepuon o 2025
roaa» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0JI0B K pa3pabOTKe MIporpamMmbl IO XUMHH, K ONPEICICHHUIO OOIIeld cTpaTeruu
o0Oy4eHHsl, BOCIIUTAHUS U PA3BUTUsI OOyJAIOIIUXCA CPEACTBAMH y4eOHOTro mpenmera «Xumus» it 10-11
KJIacCOB Ha 0a30BOM YypOBHE COCTaBWIM KOHIentyaibHbie monoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJep KaHus, pe3yIbTaTOB 00ydeHus: M TpeOOBaHUIN K YPOBHIO TIOJTOTOBKU
BBIITYCKHHKOB.

Xumudeckoe 00pa3oBaHHE, IMOJy4aeMO€ BBIITYCKHUKaMHU 00I1e00pa30BaTeNbHON OpraHu3alu,
SBIISIETCSI HEOTHEMIJIEMOM YacThI0 WX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIONINM 3TANlOM pealn3alliy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, WPUCYIIUX IEIIOCTHON CHCcTeMe
XAMUYECKOTO 00pa3oBaHMs. OTH IIEHHOCTH KacaloTCsl TO3HAHUS 3aKOHOB MPHPOJIBI, (OPMHUPOBAHUS
MHUPOBO33PEHUSI W OOMIeH KYJIbTYyphl UYENOBEKa, a TAaKKe JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0pPOBBIO U MPUPOIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHe 00Y4arOIIUXCs HA YPOBHE
cpenHero ooéuiero obpazoBaHUs CpPEeICTBaMU y4eOHOTO mpenMmera «XHUMHs», COAEp)KaHHWE U MOCTPOEHUE
KOTOPOTO OIpENeNIeHbl B MPOrpaMMe 10 XHMHHU C Y4E€TOM CIeMUPUKHA HAYKH XUMHUH, €€ 3HA4YCHUS B
MMO3HAHWUU TIPUPOJBI U B MaTePHALHON KM3HM OOIIECTBA, a TAKKe ¢ YIETOM OOIIMX IIeNIe W MPUHITUIIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpemHero oomero obOpasoBaHus B Poccuiickoi
denepanuu.

XUMHUSL Kak OJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT o0co0yl0 pOjb B COBPEMEHHOMN
UBWJIM3AIIMH, B CO3JJaHUN HOBOM 0a3bl MaTepuaabHOM KyabTypbl. OHA BHOCUT CBOM BKJIAJl B (JOpMUPOBAHUE
palMOHAIBFHOIO HAyYHOI'O MBIIIEHHUS, B CO3JJAHUE LIEIOCTHOTO MPEJCTABICHUS 00 OKpYXAIOIEM MUPE Kak
O €JMHCTBE MPUPOJBI U YEJOBEKa, KOTOpoe (GOPMHUPYETCS] B XMMHUU HA OCHOBE NMOHUMAaHMsI BEIIECTBEHHOTO
COCTaBa OKPYKAIOIIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSI3M MEXJYy CTPOCHHMEM BEIECTB, MX CBONCTBAMHU H
BO3MO’KHBIMHU 00JIACTSIMHU TPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C APYTMMH €CTECTBEHHBIMHM HayKaMH, XUMHs CTajla HEOThEMJIEMOM 4acThiO
MHUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyAa M >KM3HHM KaXKJIOro uieHa oOLiecTBa.
CoBpeMeHHas XUMUS KaK HayKa cO3MJaTelbHasi, KaKk HayKa BBICOKMX TEXHOJIOTMI HaIlpaBJ€HA HA pelleHue
rJI00aJIbHBIX MPOOJIEeM YCTOMYMBOIO pPa3BUTUS YEJIOBEYECTBA — CBHIPbEBOM, HHEPreTHYECKOM, MUILEBOMH,
9KOJIOTHYECKOH 0€30MaCHOCTH U OXPaHbl 3J0POBbS.

B cootBercTBMM C OOIIMMM LEIAMH M HPUHIMIIAMH CPEAHEro o0LIero oO0pa3oBaHMs COAEpIKaHUE
npeamera «Xumusa» (10-11 kmacebl, 6a30BbIi ypOBEHb W3YyYEHMsI) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOY4YaOUIMXCS, HEOOXOIUMYI0 MM JUlsl BBIPAOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKHU3Hb COLMYMa, MPOJOJDKEHHMS OOpa3oBaHMs B PazIMUHBIX
001acTX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsiomuMu npeaMera «XUMHsD» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckass XUMHUS» U
«O01mas 1 HeopraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30B0il HayKku: cUcTeMa 3HAHMUM 1O HEOPraHMYEeCKON XMMMHU (C BKIIOUYEHUEM 3HAHUI M3 oOmiel XUuMHUM) U
opranudeckoit xumMuu. PopMHpOBaHUE TAaHHOM CHCTEMBbl 3HAHMW NMPU HU3YYCHUM IpeaMeTa oOecreunBaeT
BO3MO’KHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3us BELIECTB HA OCHOBE OOLINX MOHITUM, 3aKOHOB M TEOPUI
XUMUH.

CrpykTypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOImas u HeopraHuyeckas XUMUs»
copMHpOBaHa B IPOrpaMMe N0 XMMHH Ha OCHOBE CUCTEMHOTO MOAX0/Ia K U3YUYEHHUI0 y4eOHOTo Marepuasia
U 00yCIOBJIEHA MCTOPHUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha ONpPENENEHHBIX TEOPETUYECKHX
ypoBHsiX. Tak, B Kypce OpraHMueCKol XMMHUH BEIECTBA pAaCCMaTPUBAIOTCS HA YPOBHE KIACCHUECKOI Teopuu



CTPOCHMSI OpPraHMYECKUX COCJIMHEHUM, a TaKkKe Ha YPOBHE CTEPECOXUMUYECKUX U DJICKTPOHHBIX
MIPEJICTaBJICHUA O CTpoeHUH BemiecTB. CBeAeHHUS 00 M3ydaeMbIX B Kypce BEUIECTBAX NAOTCS B PA3BUTHU —
OT YIJIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTMYECKM AaKTUBHBIX COCIMHEHHMHA. B Kypce opraHMuYecKoil XUMHHU
MOJIy4aloT pa3BUTHE c(OpMHpOBAHHBIE HAa ypPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS IEePBOHAYAIBLHEBIE
MIPEJICTABICHUSI O XUMUYECKOUN CBS3U, KJIACCU(PUKANMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMHCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINH.

[Tox HOBBIM yIJIOM 3peHHS B TIpeaMeTe «XUMUs» 0a30BOr0 YPOBHS pacCMaTPHUBACTCS W3YUEHHBIM Ha
YpPOBHE OCHOBHOTO OOIIero o0Opa3oBaHUs TEOPETUUYECKUM MaTepHall U (PAKTOJIOTHYECKHUE CBEICHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B 94acTHOCTH, B Kypce «OOImas w HEOpPraHWYecKas XHMHUS)
o0yJaromuMcsl MPENOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE TEPHOJMYECKOrO 3aKOHa C
OOIIETCOPETHUECKUX M METOJIOJIOTHYECKUX TIO3HIIHMA, TTy0)Ke MOHSATh HCTOPUICCKOE M3MEHEHHE ()yHKIIHIA
3TOTO 3aKOHA — OT 000O0IIAIONICH /IO 00BICHSIONMIEH ¥ MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEMIIMX BEUIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U IPUMEHEHUH,
a TAaK)K€ 0 XUMUYECKUX PEAKIUAX, X CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUsI TOTIOJIHsIETCs B Kypcax 10
u 11 kiaccoB MeMEHTaMM COJIEpP)KaHMs, UMEIOIMMH KYJIbTYPOJIOTHUYECKUN U MPUKIATHON XapakTep. DTH
3HaHUSI CMOCOOCTBYIOT NMOHHUMAaHHUIO B3aUMOCBS3M XHMHUH C APYTMMH HayKaMH, PacKpbhIBalOT €€ pojb B
MO3HABATEIPHOM W TPAKTUUECKOW JESITEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHMIO YBAXEHUSA K
MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUHM M MPAKTHUYECKUX MPUIIOKCHUN XWMHUHU, TTIOMOTAIOT BBITYCKHUKY
OPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMHEH, KPUTUUECKH
OCMBICIIMBAaTh WH(OPMAIIMIO M MPUMEHATHh €€ JUIsl TOTIOJIHEHUSI 3HAHWM, PEIICHUS WHTEIUICKTYaJdbHBIX H
AKCIIEPUMEHTAJILHBIX HCCIEA0BATEIbCKUX 3a/1ad. B 1memom conepikanue ydeOHOTO mpeaMera «XHUMUS)
JAHHOTO YPOBHS HW3YYCHHS OPHEHTHPOBAHO Ha (opMHUpOBaHWE y OOYUYAIOIMIMXCS MHPOBO33PEHUYECKOMN
OCHOBBI 11 TIOHUMaHUA (UIOCO(DCKUX HICH, TaKMX KaK: MaTepUaTbHOE €IWHCTBO HEOPTaHWYECKOTO M
OPraHWYECKOTO MHpa, OOYCIIOBIICHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, TO3HABAEMOCTh
MPUPOJHBIX SBICHUW TYTEM ODKCHEPUMEHTA M PEIICHHS TMPOTHBOPEUYHUH MEXKIy HOBBIMU (aKkTaMH |
TEOPETUYECKUMU MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH SKOJIOTHUECKUX MpoOjeM, a TakkKe
npo0sieM cOepeKeHHs SJHEPTeTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpPHUAJIOB.

B mnmaHe pemeHus 3agad BOCHWTAHHS, DPAa3BUTHS W COIMAIM3ALUK OOYYaIOIIUXCS MPHUHSTHIE
MIPOrpaMMOM 110 XMMHUU MOJIXO/bI K ONPEACIICHUIO COAEPKAaHNS U MTOCTPOEHUS MPeaAMeTa MPeyCMaTPUBAIOT
(dbopMHpOBaHHE YHUBEPCATIbHBIX YU4E€OHBIX ACUCTBHM, UMEIOMUX 0a30BO€ 3HAUEHUE AJISl Pa3IMYHbIX BUIOB
NESTEPHOCTH: PEIIeHUsT MpoOJjieM, IMOWCKa, aHaiu3a W 00paboTku WHGOPMAIUK, HEOOXOJAUMBIX IS
MpUOOpETEeHNUsI OTbITA MPAKTUUYECKON U UCCIIEOBATEIbCKON JEesTeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
[MO3HAHUM XUMUH.

B npakruke npenojgaBaHus XMMHUU KaKk Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, TaK U HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MPU OMPEACNICHUU COJEP’KATEIBHON XapaKTepUCTHUKU LEeNed H3YydeHUs
mpeaMeTa HampaBlIeHUEM IEPBOCTEIIEHHON 3HAYUMOCTHU TPATUIMOHHO MPU3HAETCS (GOPMHpPOBAHUE OCHOB
XMUMHYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON IEATEIbHOCTH YeIOBeKa U
KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbhl. C METOAMYECKON TOYKM 3pEHUs TaKOM MOAXOJ K
ONIPENICTICHUIO LIeJIEH U3YUYECHHUS TIPEIMETA ABJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo [aHHOW TOYKE 3pEHUS TJABHBIMM LIETSIMU H3YyUeHHUs mpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki.) ABnsAIOTCA:

e (opmupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHMM KaK Ba)KHEWIIEH COCTaBISIONIEH eCTECTBEHHO-
Hay4YHOU KapTHHBI MHUPa, B OCHOBE KOTOPOI1 JIe)KaT KIIOYEeBbIe MOHATUA, PyHIaMEHTaIbHbIEC 3aKOHbI
U TEOPUM XUMHHM, OCBOCHHE S3bIKa HAyKH, YCBOCHME M TMOHMMAHHE CYIIHOCTH JOCTYIHBIX
00001IeHNT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpPHEeH UX pa3BUTHSI U
CTaHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUIM O HAyYHBIX METOAaX MO3HAHUS BEIIECTB U XUMHYECKHUX
peakiuii, HEOOXOOUMBIX M MPHOOpEeTEeHUs yMEHW OPHEHTHUPOBATHCSA B MHpPE BEUIECTB U
XUMUYECKUX SIBIICHUI, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JESITETBLHOCTH, CBS3aHHBIX C HAONMIOJCHHEM H OOBSICHEHHEM
XMUMHYECKOTO IKCIIEPUMEHTa, COOIIIOIEHUEM TIPAaBUIT O€30IIaCHOTO OOpAIICHHSI C BEIIECTBAMH.



Hapsiny ¢ atum, conepxarenbHas XapakTEpUCTUKA LEIEH U 3a/1a4 U3y4EeHUs MIpeIMeTa B IporpaMMe
10 XMMHMHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C HOBBIMM IIPUOPUTETAMHU B CHCTEME CPEIHEIO
obmero oOpa3zoBanusi. CerofHs B NpENOJaBaHUM XUMHHM B OOJbLICH CTENEHU OTHAETCS MPEAINOYTCHUE
MPAaKTUYECKOH KOMIIOHEHTE CoJepkaHus OOy4eHHs, OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBITYCKHHKA
o0meo0pa3oBaTebHOM  OpraHu3alvy, BIAJACIONIET0O He HAO00OpoM 3HaHWH, a (YHKIHOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIHOCOOAMM M YMEHUSMH aKTUBHOTO IOJYYEHHUs 3HAHUM M NPUMEHEHUS HUX B
peasIbHOM >KU3HM JUIsl pElICHUs TPaKTUUECKUX 3a1a4.

B cBsi3u ¢ 3TUM npu U3ydeHUH npeaMeTa «XUMUS» JOMUHHUPYIOIIEee 3Hau€HUuEe IpUOOpEeTatoT Takue
LEJIH U 3a]1a41, KaK:

ajanranus oOyyarouuxcs K YCJIOBUSM JMHAMUYHO pPa3BUBAIOLIErocs MHpa, (OPMUPOBAHUE
MHTEIJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIEHOMY
MPUHATUIO TPAMOTHBIX PEIICHUHA B KOHKPETHBIX YKH3HEHHBIX CHUTYAIMAX, CBSA3aHHBIX C BEUIECTBAMHU U UX
IpUMEHEHHEM;

dbopmupoBaHre y OOYYaAIOIIUXCSA KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUH), HMEIONUX
YHUBEpPCAJIbHOE 3HAUYEHUE Ui pPa3IUYHbIX BHJIOB JAEATEIBHOCTH: pElIeHUs MpoOiieM, MOMCKa, aHaiau3a U
00paboTk HHpOpMAIUK, HEOOXOAUMBIX Ui MPUOOPETEHUs ONbITa JAEATEIbHOCTH, KOTOpas 3aHMMaeT
BA)KHOE MECTO B IO3HAHUM XUMHUH, a TakXKe Uil OLEHKU C IMO3ULUNA HKOJIOTHYECKON Oe30MacHOCTH
XapakTepa BJIMSHUS BEIECTB U XUMUYECKHUX MPOIIECCOB HA OPIaHM3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [O3HABATEJIbHBIX HWHTEPECOB, MHTEJUIEKTYalbHBIX W TBOPYECKUX CHOCOOHOCTEN
oOyuarouuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHHU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSAMHU, MCMOIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHBIE TEXHOJIOTUN Ui MOUCKA U
aHaJIn3a yueOHOM U HayYHO-TOMYJISIpPHON MHGOPMAIIMN XUMUYECKOTO COJepHKAHUS;

dbopMHUpOBaHME U pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHUBHOIO U JIOTMYECKOTO MBIILICHUS,
HaOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPblE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, IMPH
IJTAHUPOBAHUM U MTPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcsi yOeKIEHHOCTH B TyMaHUCTHMYECKOW HANpaBICHHOCTH XUMHH, €8
BAKHOM pOJIM B peElIeHUU TJ00adbHBIX MPOOJIEM pPALMOHAIBHOTO MPUPOJIONOIL30BAHUS, TOMOJHEHHS
SHEPreTHUECKUX PECYPCOB M COXPaHEHUs MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpe’KHOTO
OTHOIICHUSI K MPHUPOJIE U CBOEMY 3[0POBbIO, a TaK)Ke MPUOOPETEHHsI OIbITa MCIOIb30BAHUS MOTYyYECHHBIX
3HAHWUU [T IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYAIUSAX, CBSI3aHHBIX C XMMHUYECKUMHU SIBJICHUSMHU.

B ydyeOGHOM mutane cpemHero oOmiero oOpa3oBaHUs MpeAMET «XHUMHS» 0a30BOTO YPOBHS BXOJWT B
COCTaB IMpeIMeTHOM obnacTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETBDY.

OOmee 4MciIO 4acoB, OTBEACHHBIX VIS WM3Y4EHUs XUMHUM, Ha 0a30BOM YpPOBHE CpPEIAHEr0 OOILIero
oOpasoBanusi, cocrapisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMUH

IIpeamer opraHM4yecKOM XMMHUU: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYCHUE B IIOJYYCHUU HOBBIX
BELIECTB U MarepuanoB. Teopusi cTpoeHMsI opraHudeckux coeavHeHuil A. M. byrnepoBa, €€ OCHOBHBIE
nosioxkeHust. CTpyKTypHbIe pOpMyibl OpraHndeckux BemecTB. ['omonorus, nsomepus. XumMudeckas cBsizb B
OPraHUYECKUX COECIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiaccupuKaluyd OpraHudyeckux BemiecTB. HoMeHKkiaTypa OpraHM4ecKux
COEIMHEHUI (cucTtemMaTHyeckas) U TpUBHAJbHbIE Ha3BaHUSA BaXXHEHIIMX IPEACTaBUTENEH KIIacCOB
OPraHNYECKHUX BELIECTB.

DKCIepUMEHTAIbHBIE METOBI W3YYEHHs BEIIECTB W MX MPEBPALICHUN: 03HAKOMIICHHE ¢ 0Opa3iamu
OPraHMYECKUX BELIECTB M MaTepUajaMU Ha UX OCHOBE, MOJECIMPOBAHHE MOJIEKYJI OPraHUYECKHUX BELIECTB,
HaOJI0JIEHNEe M OINHCAaHUE JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALEHUI0 OPraHUYECKUX BEIECTB IMPHU
HarpeBaHuu (TUTaBJICHHE, 0OYTJIMBAHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psAx. MeTaH M 3TaH — IpoCTEeHIINe MPEICTaBUTEIN
aJIKaHOB: (PM3MUYECKHE M XMMHUYECKHE CBOMCTBA (peakluyu 3aMeIIeHUs] U TOPEHUs ), HaXOKIeHUE B IPUPO/IE,
MTOJTy4eHUE U IPUMEHEHUE.

AJNKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHH psiA. OTWIEH W MPONWIEH — IpocTeulmne
MIPE/ICTaBUTENN aJIKEHOB: GU3NYECKUE M XUMUYECKHE CBOWCTBA (peakluy THAPUPOBAHMSI, FAJIOT€HUPOBAHNUS,
rupaTaliy, OKUCICHUS U OJUMEPU3alUN), TOTy4eHUE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u MerunOyraguen-1,3: cTpoeHue, BaxKHeHIIMe XMMHYECKHE CBOMCTBa
(peakuus nonuMepu3zanun). [loryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU Psl. AINECTHICH — MPOCTCHIINN
IIPEICTaBUTEIb ATKMHOB: COCTaB, CTPOEHHE, (PU3NYeCKne U XUMUYECKUE CBOMCTBA (peaky rUApHUpPOBaHus,
rajJloreHUpPOBaHUs, TUAPATALUH, TOPEHUS ), HOJTYyYEHUE U TPUMEHEHHUE.

Apensl. beH3oun: coctaB, cTpoeHne, pU3NUECKue 1 XMMUYECKHE CBOMCTBA (PEaKLUU TaJoreHUPOBaHUS
U HUTPOBaHUSA), NOJIY4YEHUE M IpHUMEHEHHe. Joryon: cocmas, cmpoenue, @usuueckue u XumMuieckue
ceolicmea (peakyuu 2an02eHUpo8anUs U HUMPOBAHUS), NoayyeHue u npumeHnerue. TOKCUUYHOCTb apeHOB.
I'enernueckas CBsA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAUICKAIIUMHU K Pa3JIMYHBIM KJIaccaM.

[IpupoHble HCTOUHUKH YrieBoaopoJoB. IIpupoanslii ra3 u nomnyrHele HeTsHbIE ra3pl. HedTs n eé
npoucxoxaeHue. CrnocoObl nepepaboTku He(TH: NMEPeroHka, KPeKUHI (TepMUYECKUM, KaTalUuTUYeCKui),
nupoiin3. Ilponykrsl nepepaboTku HEPTH, MX IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yroiib
U TIPOJIYKTHI €ro NepepadoTKH.

DKCIepUMEHTAIbHbIE METObl M3y4EHMsI BEIIECTB U UX IPEBpaLleHUN: 03HAKOMJICHHE ¢ oOpa3uamu
IlacTMacc, KaydykoB M pe3uHbl, Koiuekuuu «Hedts» u  «Yroap», MOAEIMPOBAHHE MOJIEKYII
YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, NMPOBEACHUE NPAKTUYECKON paboThl: MOJSydYeHHE STWIIEHA U
U3Y4YEHHE €ro CBOMCTB.

Pacuérnbie 3agaun.

Bbluucnenus no ypaBHEHMIO XUMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBA MCXOIHOIO
BEIIECTBA WJIM TMPOJYKTAa PEaKLHHM IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUS

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHOT M 3TaHON: CTpPOCHHE, (U3NYECKUE M XUMHUYECKHUE
CBOMCTBA (peakluy ¢ aKTUBHBIMU METaJUIaMU, T'aJOr€HOBOJOPOaMHU, FTOPEeHne), MpuMeHenune. Bogopogasie
CBSA3U MEXIY MOJIEKYJIaMU CIIUPTOB. JleMCTBHUE METAaHOJIA U 9TAHOJIa HA OPraHU3M 4YEJI0BEKA.

MHOroaToMHble CIUPTHL. DTUICHIVIMKONb M TJIMLIEPHH: CTPOEHHUE, (HU3NYECKUe U XUMHUYECKHE
CBOMCTBa (B3aMMOJICHCTBUE CO WIEJIOYHBIMM METAUIAMH, KAueCTBEHHAas pEaKlMs Ha MHOIOaTOMHBIE
ciupThl). JlelicTBUe Ha OpraHu3M uyenoBeka. [IpuMeHeHne riuiepruHa U 3TUICHTTUKOIS.




@eHoJI: CTPOCHHE MOJEKYNbl, (HU3MUECKHEe M XHUMHYECKHE CBOHCTBA. TOKCHYHOCTH (PeHOIa.
[Tpumenenue deHomna.

Anpnerunpl U kemouwvl. DopMmanbaerui, aueTaNbACTHA: CTPOEHHE, (HU3MUECKHe U XUMHUYECKHE
CBOICTBa (peaKuy OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIUH ), [I0JIyYEHUE U IIPUMEHEHHE.

OAHOOCHOBHBIE Npe/eibHbIE KApOOHOBBIE KUCIOThl. MypaBbUHAs U yYKCYCHasi KUCJIOTBI: CTPOEHUE,
¢u3nyeckue U XUMHYECKHE CBOMCTBa (CBOiCTBa, oOmMe Ui Kiacca KHCIOT, Peakuus 3TepuuKaium),
noJiydeHue u npuMeHerne. CTeapuHOBasi U OJIGMHOBAsI KUCIIOTHI KaK MPEJCTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHble 3QHUPB KaK MPOM3BOJIHBIE KapOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXHBIX 3HUpOB. JKUpHIL.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoapl: cocraB, KilacCUQUKALUs YIIEeBOJAOB (MOHO-, AM- MU Mojaucaxapuisl). [rokoza —
MPOCTEHIINI MOHOCaxXapHJl: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (U3UYECKUEe U XHUMUYECKHE CBOWCTBA
(B3aumogeiicteue ¢ rugpokcugoM Meau(Il), okucnenme aMmuayHbIM pacTBOpoM okcupaa cepebpa(l),
BOCCTaHOBJIEHHE, OpO’KE€HHE TJIIOKO3bl), HAaxXOXJAECHHWE B MPUPOJE, NpUMEHEHUe, OUOJIOTHYEecKas pOJib.
®dotocunTe3. PpyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxmai u nemnono3a Kak IpupoHble nojnMepsl. CTpoeHne Kpaxmana U Heutoa03bl. Dusnueckue
U XMMHUYECKHE CBOMCTBA Kpaxmasia (THAPOIN3, KaueCTBEHHAs! PEaKIIUs C HOJIOM).

DKcrepuMeHTaIbHbIE METO/Ibl U3YyUEHMs BEIECTB U UX MPEBpPAILEHUIl: MpoBeaeHNE, HAOII0IeHUue U
ONMCAHNE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJTHOATOMHBIX CIIUPTOB
(oxucnenue »srtaHona okcuaoM wmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIHUIEPUHA C
ruapokcuom  Menu(ll)), ampaerunoB (okucIeHHE aMMHAuHBIM pacTBOpoM okcuaa cepebpa(l) wu
ruapokcugom Memu(Il), B3zaumonelicTBue Kkpaxmana ¢ HMOJOM), IpPOBEICHHE MPAKTUYECKON paboThI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XHUMHUYECKOW peakiuu (maccbl, 00bEMa, KOJWYEeCTBa MCXOJHOTO
BEIIECTBA WJIM TMPOJYKTAa pEeaKUUM IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkale OpraHnuecKue CoeANHEHMSI.

AMMHOKHCIIOTBI KaK aM(oTepHble opraHuueckue coequHeHus. Guznyeckue U XMMHUYECKHE CBOMCTBA
aMHHOKUCJIOT (Ha mpuMepe IIIMiuHa). bruonornyeckoe 3HaueHrue aMUHOKUCIOT. [lentumpt.

benkn kak npupoJHBIE BBICOKOMOJEKYISApHbIE coeanHeHMs. IlepBuuHas, BTOpUYHAs M TPETHYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBa OEIKOB: TMAPOJIU3, JeHATypalysi, KaueCTBEHHbIE PEaKLMU Ha
OeNKH.

OKCIIepUMEHTAIbHBIE METO/bl M3YyYeHMsI BELECTB M MX IPEBpalleHUi: HaONIOJEHHE U OIMCaHUe
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHATypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE pEaKLH OEJIKOB.

BbicokoMoieKyIsIpHbIE COeAMHEHU

OCHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYIISIDHBIX COEIMHEHHMH: MOHOMEp, HMOJUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb MOJMMEpHU3alMK, CpeaHss MoJeKkynspHas Macca. OCHOBHbIE METOAbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN — NOJUMEPHU3aLMsl U OJTUKOHICHCAIIHSL.

OKCIepUMEHTAIbHbIE METObl W3y4EHMsI BEIIECTB U UX IPEBpalleHUN: 03HAKOMIICHHE ¢ oOpa3uamu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MeXnpegMeTHbIE CBA3H.

Peanuzanuss MeXnpenMeTHbIX CBsA3ed IpU M3Y4eHUM opraHuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX IMOHSATHM, TaK M TOHATHH,
SABJIAIOILMXCSI CACTEMHBIMM JUISI OTAEJIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO11re ecTecTBEHHO-HAYUHbIe IOHATHUSA: SIBJIEHHE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHau3,
CHHTE3, KIacCU(pHKaIHs, NEPUOIUIHOCTD, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOIETMPOBAHUE.

®duznka: MaTepus, SHEPTUsA, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPT€TUYECKUI YpPOBEHb, BELLIECTBO,
Teno, 00bEM, arperaTHoOe COCTOSIHUE BELIeCTBA, PU3MUECKUE BETUUNHBI U €JUHULIBI UX U3MEPEHUS.

buosorus: knerka, opranusm, ouochepa, oOMEH BELIECTB B OpraHu3Me, POTOCUHTE3, OMOIOTHYECKH
aKTHBHBIE BelecTBa (OEIKH, YIIeBOIbI, )KUPHI, (PEPMEHTBHI).



I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMbIE, TOIUIUBO, PECYPCHI.
TexHosiorusi: mNHUINEBbIE MPOIYKTHl, OCHOBbl PAlMOHAIBHOIO IIMTAaHUS, MOIOLIUE CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE MPEnapaThbl, MaTepUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTruveckne 0CHOBbI XMMHHU

XUMHUYECKUN dJeMeHT. AToM. Sapo artoma, M30TOMBI. DJIEKTPOHHAsT 000JOUYKAa. DHEPreTHUYECKUE
YPOBHH, MMOJYpPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0- ameMeHThl. OCOOCHHOCTH pacIpeeieHuUs IEKTPOHOB
0 OPOUTAIISIM B aTOMaX AJIEMEHTOB TIEPBBIX YETHIPEX IMEPUOIOB. DICKTPOHHAS KOHPHUTYpaIIUs AaTOMOB.

[lepuoauueckuii 3akoH u Ilepuoauueckas cuctema xumudeckux eMenToB Jl. . MenneneeBa. CBs3b
nepuoandecKoro 3akoHa u Ilepumonnmueckoin cucreMbl xumuyeckux avieMeHToB JI. M. MengeneeBa ¢
COBPEMEHHOU TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMHUYECKUX IJIEMEHTOB U
00pazyeMbIX UMHU MPOCTHIX M CJOKHBIX BEIIECTB MO TPYIIMaM W TEpHOJiaM. 3HAaYeHUE MEePUOIUUECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKash CBA3b. BUIBI XUMUYECKOW CBs3M (KOBAJICHTHAsI HETOJSpPHAS U
MOJISIpHAsi, HWOHHAs, MeTaumueckas). MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW XUMUUYECKOW CBSI3H
(oOMEHHBI W JOHOPHO-AKIENTOPHBIN). Bomopoanas cBs3b. BajaeHTHOCTh. JIEKTPOOTPHUIATEIHHOCTD.
Crenenp okucienus. IOHbI: KATUOHBI U AHHOHHI.

BemectBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTpOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
THuIBI KPUCTAINIMYECKNX PEIIETOK. 3aBUCHMOCTD CBOMCTBA BEIIECTB OT THUIA KPUCTATUINYECKON PEIIETKY.

[TonsaTre o nucnepcHbIX cucTemMax. MICTHHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBasi 0Jis BEIIECTBA B
pacTBope.

Knaccudukanuss Heopranuueckux coeauHeHud. HomeHkiatypa HEOpraHMYeCKHX  BEIIECTB.
['eneTnveckas CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIacCaM.

Xumudeckas peakiusa. Kmaccudukanus XMMUUECKHX PEakiuidi B HEOPTaHUYECKON M OpPraHHUYeCKOM
XUMUHU. 3aKOH COXPAaHEHHUsI MACCHl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU MTPU XUMHUUYECKHUX
peakumsx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHUMble peaknuu. XUMHUECKOe
paBHOBecue. DakTophl, BIUSIONIME HA COCTOSTHUE XUMMUUYeCcKoTOo paBHOBecus. [Ipunuun Jle [laTense.

OnexTponuTtHueckas auccouuanus. CunbHble W cinalble AeKTpoiauThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCTas, HEUTpaibHasA, HIEI0YHAasl.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKCIIepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M UX MPEBpALICHHUI: JEeMOHCTpauus TaOIuIy
«Ilepnognueckass cucrema xumudeckux oaemeHtoB JI. WM. MengeneeBa», wu3ydeHHE MOJEIEH
KPUCTAIIMYECKUX PEETOK, HAONIOJEHWE W ONHCaHWE JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(pasnokeHue MepoKcuaa BOJIOPOAa B MIPUCYTCTBUU KaTallu3aTopa, ONpeIesieHue CPeibl paCTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, PEaKIMK HOHHOTO 0OMEHa), MPOBEACHHUE MPAKTUYECKON pabOThI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOM peakium.

Pacuérnbie 3agaun.

Pacuétel Mo ypaBHEHUSIM XMMHUUYECKHX PEAKIIMI, B TOM YHUCIIE€ TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
WCIIOJIb30BAHUEM MOHATHS «MACCOBAs JI0JIsI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnsl. [lomoxenue HemetamioB B Ilepuoauyeckoid cucrteMe XUMHUYECKUX 3yemeHToB [l U.
MenneneeBa M OCOOCHHOCTH CTpPOCHUS aTOMOB. DHU3WYECKHE CBOWCTBA HEMETAIOB. AJUIOTPOIHS
HEMETaIIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOWCTBA BaXHEHMITUX HEMETAIIOB (TaJoOreHOB, cepbl, a3oTa, Qocdopa, yriaepoda u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTUHEHHUIA).

[IpuMeHeHne BaXXHENILINX HEMETANIOB U UX COETUHEHUH.



Meramibl. Ilonoxxkenne MeramoB B Ilepuomnueckoln cucreme XumMudeckux sieMeHtos J[. M.
MenneneeBa. OcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JOYEK aToMOB MeramioB. OOmme (uznyeckue
cBoiicTBa MeTa/uIoB. CIUIaBbl METAJJIOB. DIEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUH METaJlIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIUX METAJUIOB (HATPHUM, KA, Kadbl[Mi, MarHUi, aJJFOMUHUNA, [TUHK,
XpOM, KeJe30, MEJIb) U UX COSAUHEHUH.

O6m1re cnocoObl mosrydeHus: MeTayuioB. [IpuMeneHre MeTauioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4EHMs] BELIECTB M MX IPEBPALLEHUI: H3Yy4E€HUE KOJUIEKIUU
«Metamnel U CIUIaBbl», 00pa3lloB HEMETAJJIOB, PEIIEHHWE AKCIEPUMEHTAIbHBIX 3a/ad, HaOJloJleHue u
ONMCAHUE JEMOHCTPALIMOHHBIX M JIa0OPaTOPHBIX OIBITOB (B3aUMOJECHCTBHE T'HMAPOKCUAA ATIOMUHUS C
pacTBOpaMu KUCJOT U LIeJI04Yel, KaYECTBEHHbIE PEAKLIMY HA KATUOHBI METAJUIOB).

Pacuérnble 3amaum.

Pacuérbl macchl BemiecTBa UM 00bEMa Ia30B MO WM3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WU
00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, pacdy€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MIPOAYKTOB PEAKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuun B obecrieyeHUH 3KOJOTMYECKON, SHEPreTHYeCKON M MUIEBOW 0€30IacHOCTH, pPa3BUTUU
MeIuUUHBL [[oHATHE 0 Hay4HBIX METO1aX MO3HAHUS BEIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBnenust 00 0OMKX HAYYHBIX TPUHIMIIAX MPOMBIIUIEHHOTO MOTY4YE€HNS Ba)KHEHIIINX BEIIECTB.

UYenosek B MHUpE BEIIECTB U MAaTEPHUATIOB: BAXKHEHUIIINE CTPOUTENIBHBIE MAaTEPHUAIIbI, KOHCTPYKIIMOHHBIE
MaTepuaibl, KPaCKH, CTEKJIO, KepaMUKa, MaTepUalbl I 3JIEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYECKUE U
MHHEpaJbHbIE YA0OpPEHUSI.

XWMHUS M 3/I0pOBbE YEJIOBEKA: IpaBWia HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIpENapaTroB, IpaBuiIa
0€301acHOTO UCIOJIH30BAHUS MTPENAPATOB OBITOBOM XMMHUHU B TIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaIMeTHBIX CBsI3ed MpH M3ydeHUH oOuieil u HeopraHudeckod xumuu B 11 kiacce
OCYIIECTBIISICTCS 4epe3 MCIOIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK M TMOHATHH,
SABJIAIOIIMXCS] CACTEMHBIMM JUISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAyYHOTO IUKIIA.

OOuire ecTecTBEHHO-HAYyUHbIE MOHATHUA: HaydHBIH ()aKkT, TMIIOTE3d, 3aKOH, TEOPHsl, aHAIMU3, CHHTES3,
KJ1accu(puKanys, NepuoAnYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOJIEITUPOBaHHUE, U3MEPEHHE, SIBICHUE.

@usuka: Marepus, DJHEprus, Macca, aToM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaZMOAKTUBHOCTb, MOJIEKYJA, YHEPT€TUUYECKUN YPOBEHb, BEIIECTBO, T€JIO, 00BEM, arperaTHOE€ COCTOSIHHME
BElIECTBA, (PU3MUECKUE BETUUNHBI M €AMHULBI UX U3MEPEHUs, CKOPOCTb.

buosorus: kieTka, opraHusM, 3KkocucreMa, ouocdepa, Makpo- ¥ MUKPOIIEMEHThI, BUTAMUHBI, 0OMEH
BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/Ibl, IOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnosorus:: XUMHYeCKass HNPOMBIIUICHHOCTb, METAJULYprusi, IPOU3BOJICTBO  CTPOUTEIIBHBIX
MaTepHaJIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJACTBO, IHIIEBAas MPOMBIIIIEHHOCTb, (hapMaleBTHUeCKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJACTBO KOCMETHYECKHX IIPENapaToB, IPOU3BOJICTBO KOHCTPYKLIHOHHBIX
MaTepHasos, IEKTPOHHAS IIPOMBIILIJIEHHOCTD, HAaHOTEXHOJIOTUH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS OOYJAIOMIMMUCS IPOrpaMMm
cpeaHero oémiero oopa3zoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IpeAMETHbIM). HayuHo-MeToauaeckoit
OCHOBOH 151 pa3paOOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MPOTPaMM CpeIHEro oouiero oopasoBaHus
SBJIIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOJXOJ0M B CTPYKTYpPE JIMYHOCTHBIX PE3YJbTaTOB
OCBOEHHMSI mpeameTa «XHUMHS» Ha YpPOBHE CpeAHEro ooOmero o0pa3oBaHMsI BBIIEIEHBI CIEAYIOLIUE
COCTaBJISAOLIHE!

OCO3HAaHHE 00YYAIOLUIUMUCS POCCUICKON rpa’kJaHCKOW UIEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEJIEIICHHUIO;

HaJU4Yre MOTUBAIIMU K 00Y4YCHHIO;

L[EeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIIUNI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOLIMXCsl PyKOBOJACTBOBAaThCS B CBOEH AEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYIIUMU LEIOCTHONU CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4ue MPaBOCO3HAHUS DSKOJOTMYECKOW KyIbTYpbl M CHOCOOHOCTH CTaBUTh LEJIW U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMera «XHUMHs JOCTHUTalTCi B €IUHCTBE Yy4eOHOH H
BOCIIUTATEILHON JAESITEIIBHOCTH B COOTBETCTBUU C TYMAHHUCTUYECKHUMH, COITMOKYIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMU M UJ€ajaMH POCCUNCKOIO TpakJIaHCKOTO 00IeCTBa, MPUHATHIMU B 00ILIECTBE
HOpPMaM{ M TpaBWJIaMHU MOBEICHMS, CHOCOOCTBYIOIIMMH IpOIlecCaM CaMOIIO3HAHUS, CAMOpPa3BUTUS U
HPAaBCTBEHHOT'O CTAHOBJIEHUS JIMYHOCTU O00yJarONINXCA.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUSA mpeaMeTa «XUMHUS» OTpaxaroT Cc(HOPMHUPOBAHHOCTH OIIBITA
MO3HABATEIbHON M TMPAKTUYECKOW AESITeTbHOCTH OOy4aloUIMXCS MO pealn3ally MPUHATHIX B OOILIECTBE
LIEHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS O0YyYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHUS O COLIMATIBLHBIX HOPMaxX U MpaBUjIaxX MEKIUYHOCTHBIX OTHOILIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOHN NEATENbHOCTH MPHU CO3JAaHUHM YYEOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U MO3HABATENIbHBIX 337124, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMaTh M NPUHUMATh MOTHBBI, HaMEPEHHs, JIOTUKY W apryMeHThl IPYTUX IMpHU
aHaJIM3€e pa3JINYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUUYECKOMY U HaAYYHOMY HACJIEIUIO0 OTE€UECTBEHHOM XUMHUH;

YBOKEHUA K TMpoIleccy TBOPUECTBA B 0OJACTH TEOPHUH U MPAKTUYECKOTO MPUMEHEHHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTM)KEHHMS HAyKH €CTh pe3yJbTaT JIUTENbHBIX HaONIOJEHUHN, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, IOCTOSTHHOTO TPYZa YYEHBIX U MPAKTHKOB;

MHTEpeca M TI03HABAaTEIbHBIX MOTHBOB B TMOJYyYEHUH M TOCIEAYIOIIEM aHanu3e HHPOpMaluu o
MePeIOBBIX JOCTIKEHUIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalldd, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSMH, U TPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OLIEHMBATH CBOE MOBEJCHHE M MOCTYNKH CBOMX TOBApUUIEH C MO3ULMNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaHHS KYJIBTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEeH 37J0pOBOro M Oe3omacHOro obpasza >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/I0POBbIO;



coOnrofieHnss TpaBmil 0€30MacHOro OOpalleHusi ¢ BEIECTBAMHU B OBITY, MOBCETHEBHOW >KM3HU U B
TPYAOBOM JAEATEIBHOCTH;

MIOHUMAaHUsI LEHHOCTU MPaBUI HHAMBUAYAJIBHOTO M KOJUJIEKTUBHOIO O€30IIaCHOIO IIOBEJICHHS B
CUTYaLUX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJEH;

OCO3HAHHUS IOCJIEACTBUI M HENPUATUS BPEIHBIX MPUBBIYEK (YHNOTPEOJIIEHUS AJIKOIrOJis, HAPKOTUKOB,
KypeHUs);

5) TPyAOBOro BOCIIMTAHHUS:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKON IESITeIBbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYIUX BUJAX AESITEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE€ YYacTHE€ B PEILECHUU MPAKTUUYECKUX 3a/ay COI[MaIbHOW HANpaBICHHOCTH (B
paMKax CBOEro KJjacca, UIKOJIbI);

MHTEpeCa K TMPAKTHUYECKOMY H3Y4EHHUIO Mpodeccuil pa3nuyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMHUH;

YBa)XEHUSI K TPy, JIOASIM TPyJla U pe3yibTaTaM TPYI0BOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHJIMBHIYaJbHOM Tpaekropuu oOpa3zoBaHusi, Oynyiien
npodeccun U peanu3alMM COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBA;

6) 3x0/10rMuecKoro BOCNMTAHUA:

9KOJIOTMYECKH 11€JIECO00pa3HOro OTHOLIEHHUS K MPUPOJE, KaK MCTOYHUKY CYIECTBOBAHUS JKU3HU HA
3emiie;

MMOHUMAaHU TJI00aJBHOTO XapakTepa 3KOJOTHYECKHX MpOoOJeM, BIUSHUS SKOHOMHYECKUX IPOLIECCOB
Ha COCTOSIHME MTPUPOIHON M COLIMAIBHOMN CpeJIbl;

OCO3HAHHS HEOOXOJAMMOCTH WCIIOJIb30BaHUSA JOCTHKEHHM XMMHMM JJIs pEelIeHHs] BOIPOCOB
PaIMOHaIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTHUBHOTO HENPHUATHS JEHCTBHM, NPHUHOCAIIMX BpPEN OKPYXKAKOUIEH NPUPOJHOW Cpene, yYMEHMs
MPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHE [MOCIEACTBUS MPEANPUHUMAEMbIX ACUCTBUHA U
MPEAOTBPALLATH UX;

HaJU4Msl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYpPBI, ONbITA ACSITEIBHOCTH
9KOJIOTUYECKOW HAIPABIEHHOCTH, YMEHHUsI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHUKAaTUBHON
Y COLIMATIbHON MPaKTHKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UJICOJIOTUU XeMopoouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHeHU(PUKUA XMUMHHM KaK HAayKd, OCO3HaHHs €€ poiu B (HOPMHUPOBAHMM PALMOHAIBHOTO
HAyYHOTO MBIIIJICHHS], CO3JaHUU LIEJIOCTHOTO IMPEJCTaBICHUsI 00 OKpYXKAIoUIeM MHUpE KaK O €IMHCTBE
IPUPOJABI M YEIOBEKa, B IMO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEM W pElIeHUU MNpoOJIEM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS,

yOexAEHHOCTH B 0COO0H 3HAYMMOCTH XMUMHH ISl COBPEMEHHOM ITUBMIIM3AINH: B €€ TyMaHUCTHYECKOU
HAIMPABJICEHHOCTH M BaYKHOW POJIM B CO3JaHUH HOBOM 0a3bl MaTepHAIbHOMN KyIbTYpbI, PEIICHUHU TI100aTbHBIX
mpoOieM YCTOMYUBOTO PAa3BUTHUSI YEIIOBEUYECTBA — ChIPbEBOM, YHEPreTHUECKOM, MUIEBON M IKOJIOTUYECKOM
0€30MacHOCTH, B pPa3BUTUU MEIUIMHBI, OOECIEYEHHH YCJIOBHI YCHEIIHOTO TpyAa U SKOJIOTHYECKH
KOM(OPTHOM JKU3HH KaXKJOTO YeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: NMOHMMAaHHUSl CYHUIHOCTH METOJIOB IO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJlydaeMble 3HaHMS Ui aHaidu3a M OOBSICHEHUs
SBJICHUH OKPY)KAIOLIEro MHUPAa M MPOUCXOAALIMX B HEM M3MEHEHWH, yMEHHUs JenaTh 0OOCHOBaHHBIE
3aKJIIOYEHUS Ha OCHOBE HAyyHBIX (DaKTOB M HMEIOIIUXCSA JAHHBIX C LEJIbI0 TMOJYYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XUMHUECKHE 3HAHUS [T PELICHUs TPOOJIEM B peallbHbIX
KU3HEHHBIX CUTYalIHIX;

MHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIBCKON JEATENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTM K HENpPEpPBIBHOMY OOpa30BaHMIO M CaMOOOpPA30BAHUIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HaHUI 110 XMMHHU B COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3InyHbIX chepax npodeccnoHaTbHON A TeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3ylIbTaThl OCBOCHUS Y4eOHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHUs BKIIOYAOT:

3HaUYUMBbIe A7 (QOpMHpOBaHUS ~ MHUPOBO33PEHHUS  OOYYAMOIIUXCS — MEXIUCHIUILIIMHAPHBIC
(MeXIpeMeTHBIC) OOIICHAYYHBIE TOHSATHUS, OTPAXKAIONIUE IEJIOCTHOCTh HAyYHOW KApTUHBI MUpA U
CHenu(pUKy METOJOB IO3HAHUS, HCIOJIB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, dHEPTHs,
SIBJICHUE, TIPOIECC, CUCTeMa, HaydHbId (DaKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
HCCIIeIOBAaHUE, HAOIIOICHUE, H3MEPEHHUE, SKCIICPUMEHT H IPYTHC);

VHUBEpCaJdbHbIC Yy4cOHBIC JelicTBHS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PpETYJISTHBHBIC),
obecnieunBaromue QGopMupoBaHue (DYHKIIMOHATBLHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIICTECHIIUU
oOyJaronuxcs;

CIIOCOOHOCTh OOYYAIOIIUXCS HCIIOJIh30BaTh OCBOCHHBIC MEXIMCIHIUTMHAPHBIC, MHPOBO33PCHUCCKUC
3HAHWS U YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS B TIO3HABATEILHOW U COIMATBLHOM MTPAKTHKE.

MertanpeameTHbIE pe3yabTaThI OTpPaXaroT OBJIaJICHUE YHUBEPCAITbHBIMHU yaeOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHKATHBHBIMU H PETYIIITHBHBIMU JICHCTBHUSIMH.

OByajieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30oBble JJOTHYECKHUE e CTBUS:

CaMOCTOSITSIIBHO (POPMYITHPOBATE M aKTYATM3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OTIPEJICIIATh TICNIN JICATSIIBHOCTH, 3aJiaBas TapaMeTphl M KPUTEPUH WX JIOCTHKCHUS, COOTHOCHTH
Pe3yIBTAThI JCATSIIEHOCTH C ITOCTABIICHHBIMH IEJISIMH;

WCII0JIb30BaTh MPHU OCBOCHHWM 3HAHWK MPHEMBI JIOTHYECKOTO MBIIIICHUS — BBIJICIATH XapaKTepHBIE
MPU3HAKKA TOHATHH W YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIE30BATh COOTBETCTBYIOIIME TOHSATHS JUTS
O0OBSICHEHUS OTJIETBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKALMN BEIIECCTB U XUMHUYCCKHUX PEaKIINi;

YCTaHABIIMBATh MPUYUHHO-CIICACTBCHHBIE CBSI3U MKy U3y9aeMbIMHU SBJICHUSIMU;

CTPOUTh JIOTHUECKHE pacCykJeHUs (WHIYKTUBHBIC, JCIyKTHBHBIC, II0 aHAJOTHH), BBISBJIATH
3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMAaTPUBACMBIX SBJICHUAX, (DOPMYINPOBATh BHIBOIBI M 3aKITFOUCHHUS,

MPUMEHATh B MpOIecCe TMO3HAHMS, WCIOJb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATh MOJICIIBHBIC MPEICTABICHUS — XHUMHYCCKHA 3HAaK (CHUMBOJI) JJIEMEHTA, XHUMHYECKas
dbopMyiia, ypaBHCHHE XUMHYECKOW PEAKIMH — MPU PEIICHUH Y4eOHBIX IMO3HABATEIBHBIX M MPAKTHUYCCKHX
3aJla4, MPUMEHITh Ha3BaHHBIC MOJICIIBHBIC IPEJCTABICHHUS JUISI BBISBJICHUS XapaKTEPHBIX IPH3HAKOB
M3Y4aeMbIX BEIIECCTB M XUMUYCCKUX PEAKIIHH.

2) 6a30BbIe HCCIeI0BaTEIbCKHE IeHCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHKS BEIISCTB U XUMHUYCCKUX PEAKIIHIA,

dbopMyIUpoBaTh IEIM M 3aJa4d HCCIICIOBaHHS, HWCIOJb30BaTh IOCTABJICHHBIC M CAMOCTOSTEIBHO
cOpMyYJIMPOBAaHHBIC BOMIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS ()OPMHUPOBAHUS THITOTE3bI
0 MTPOBEPKE NMPABUILHOCTH BBICKa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSITCIIHHOTO TUIAHUPOBAHHS M MPOBEICHUS YIYCHUYCCKHX SKCICPUMEHTOB,
COBEpPILICHCTBOBATh yMEHHUS HAOIIOAATh 3a XOJOM IpOIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0
pe3yibTar, (HopMyaHpoBaTh OOOOIIEHHWST W BBIBOABI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB
HCCIICIOBAHUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJICIIAHHOM paboTe;

MpHOOpeTaTh OMBIT YYEHWYECKOW HCCIEeNOBATENbCKOM W TMPOEKTHOW NESTEIBHOCTH, MPOSBIATH
CIIOCOOHOCTP U TOTOBHOCTH K CAaMOCTOSITETHHOMY TIOMCKY METOJOB pEIIeHUs MPaKTUYEeCKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3NUYHBIX MCTOYHHMKAX HWHGoOpManuu (HAYYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJEpkKaHMs, CIpaBOYHbIE MOcOoOMs, pecypchl WMHTepHeTa), aHaIM3UPOBaTh HMH(OPMAIHIO
pa3IMYHBIX BUAOB U (GOpPM TPEICTABICHHSA, KPUTUYECKH OICHMBATh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUNBOCTS;



(dbopMynupoBaTh 3ampOChl U NMPHUMEHATh PAa3JIMYHbIE METOABI MpU TOUCKE W 0oTOOpe MH(pOopMaluHy,
HEOO0XOAMMOM ISl BBINIOJTHEHHS y4eOHBIX 3a/1a4 OTPEIEIEHHOTO TUTIA,

npuoOpeTaTh OMBIT MCIOJB30BaHUA MHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH W pPa3IMYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaJbHYIO (hopMy mpejacTaBieHus uHpopMmanuu (Cxembl, rpaduky,
JMarpaMMbl, TaOJIULBI, PUCYHKHU U IPYTHUE);

UCIOJBb30BaTh HAYYHBIH S3bIK B KAuyeCTBE CPEICTBA NpU pPabOTE C XMMUYECKOH HH(OpMaIMen:
OPUMEHSATh MEXIpeaMeTHble ((pu3uueckne W MaTeMaTHYeCKHWe) 3HAKM ¢ CHMBOJBI,  (OPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYK/Ia€MOW TEMBI B X0OJI€ AUAIOTA U/WJIN JUCKYCCHH, BHICKA3bIBATh
uaeu, popMyInpoBaTh CBOU MPEIOKEHHUSI OTHOCUTENILHO BBINOJIHEHUS [IPEITI0KEHHON 3a1aun;

BBICTYNIaTh €  IpE3€HTalMeld  pe3ylbTaTOB  IO3HABATEIbHOW  JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpPU BBINOJHEHUH XHMHUYECKOTO HKCHEPUMEHTA,
MIPaKTHYECKON pabOThl MO MCCIEA0BAHUIO CBOMCTB M3y4ae€MbIX BEUIECTB, pealu3alui y4eOHOTO MpOeKTa U
(dbopMynupoBaTh BBIBOJABI MO pe3yJabTaTaM NPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAaHUS MO3UIMUI B
X0J1e 00CYXICHUS 1 0OMEHa MHEHUSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJ/JsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO TUITAHUPOBATh U OCYLIECTBIISITh CBOIO MMO3HABATENbHYIO JAEATEIbHOCTD, ONpEeNssa e
LeMu ¥ 3a7jaud, KOHTPOJIMPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTUPOBATh IpPEIaraeMblii aaropuTM
NeUCTBUI NpHU BHIMIOJHEHUU Y4eOHBIX M HCCIENOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosiee 3(PQPeKTUBHBII
CHoco0 UX pelIeHusl ¢ y4ETOM MOJTy4YeHHUS] HOBBIX 3HAHUM O BEIIECTBAX U XMMHUECKUX PEaKIUsiX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaloT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMUU B MIO3HAHUU SIBIICHUHN MPHUPOBI, B (POPMHUPOBAHUH MBIIUICHUS U KYJIbTYPbl TUYHOCTH, €&
(GYHKIHMOHATIBHOW T'PaMOTHOCTH, HEOOXOAMMOM Mjsi pelieHus MPAaKTHUUECKHUX 3a7ad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOTHOM cpelie;

BIIQJICHUE CHCTEMOM XHMHYECKUX 3HaHM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue MOHITUS
(XMMUYECKHII ~ dJIeMEHT, aToM, DJJIeKTpOHHas  00oJiouka  aroMa,  MOJIEKyJla,  BaJICHTHOCTb,
AJIEKTPOOTPHUIATENLHOCTD, XUMUYECKAsl CBSA3b, CTPYKTYpHas ¢opMyia (pa3BEpHyTasi U COKpalIEHHAs), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00bEM, YIIIepOJHbIA cKejeT, (QyHKIHMOHANbHAs TPyIa, pajukall, U30Mepus,
M30MEpbl, TOMOJIOTHYECKUI PsA, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOJ U a30TCOAEpkKAIlhe COEeIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISIPHbIE COCAMHEHHUA); TEOPUU M 3aKOHBI (TEopus
CTpOEHHS opraHndeckux BemlectB A. M. byrinepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XUMUHU; MUPOBO33PEHUECKHE 3HAHUS, JIeXKAIlle B OCHOBE MOHUMAaHUS IPUYUHHOCTU U
CUCTEMHOCTH XHMMYECKUX SIBICHHM, (PAKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH U
0€30MMacHOM HCIIOJIb30BAHUM BAKHEHMIIUX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOW AEATEIbHOCTU
YEJI0BEKa;

chOpPMUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEepHbIE TPU3HAKH TMOHSTHH, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MPU OMUMCAHUU COCTaBa, CTPOEHUS U IPEBPALLCHUM
OpPraHUYECKUX COETUHEHUI;

chOpMUPOBAHHOCTh ~ YMEHHMM  HCIOJb30BaTh XHMHUYECKYKD CHMBOJHUKY JJS  COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalm€HHON) ¢GopMya OpPraHMYECKHX BEIIECTB H
YpaBHEHUN XUMHUYECKUX PpPEAKIUH, W3rOTAaBIMBATH MOJEIU MOJIEKYJ OpPraHMYeCKHX BEIIEeCTB JJif
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHHUS;



c(OpPMHUPOBAHHOCTh YMEHUH yCTaHABIUBATH MPUHAIIECKHOCTh U3YUYECHHBIX OPraHMUECKUX BEILIECTB 110
UX COCTaBy M CTPOCHHIO K OIpEAeNEHHOMY KIIACCy/TpyIIle COSAWHEHHH (YrJIeBOAOPOMABI, KUCIOPOI M
a30TCOJIEpKAIIIE COEIMHEHUS, BBICOKOMOJIEKYJSIDHBIE COEAMHEHHS), JaBaTb WM Ha3BaHMUs IO
cucremarnueckoil Homenkinarype (IUPAC), a Ttaxke NOpUBOIUTH TPUBUAIBHBIE HA3BAaHUS OTAEIBHBIX
OpPraHUYeCKUX BEUIECTB (3TWJICH, NMPOIWIEH, alleTUIICH, STUJICHIJIMKOIb, TIHLIEPHH, (GEeHOI, (OopMaTbACTH],
alleTaNbJeru],, MypaBbUHAs KHCIIOTa, YKCYCHas KHCIJIOTa, OJEMHOBAs KUCJIOTA, CTEapUHOBAas KUCIIOTA,
TIII0K033, PPYKTO3a, KpaxMal, HEeJIII0I03a, TIULHUH);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACATh BUABI XMMHUYECKOW CBSI3W B OPraHUYECKHX COCIUHEHHSIX
(oMHApHBIE U KpaTHbBIE);

c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSTH TOJIOKEHUSI TEOPHH CTPOSHUSI OPraHNYecKuX BemecTB A. M.
ByrnepoBa uist 0OBSICHEHUS! 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa M CTPOCHUS; 3aKOH COXpPaHECHUS
MAacchl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTepPH30BaTh COCTaB, CTPOCHHE, (PHU3MUECKHE W XUMHUYECKHE
CBOMCTBa TUIIMYHBIX MPEICTABUTENECH PAa3IMYHBIX KJIACCOB OPraHWYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH,
MPOMWIEH, aleTuieH, OyramueH-1,3, MerunOyramueH-1,3, O€H30J7, METaHOJ, ATaHOJ, STUJICHTIUKOJD,
TIIMLEpUH, (PeHoJI, aleTanbleru], MypaBbUHas U YKCYCHas KHUCIJIOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JIo3a,
aMUHOYKCYCHass KUCJIOTa), WUIIOCTPUPOBAaTh T'€HETHUYECKYID CBSI3b MEXJIy HUMH YpaBHEHUSAMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C UCIOJIB30BaHUEM CTPYKTYPHBIX POpMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepu30BaThb HCTOUYHUKHU YIJIEBOJOPOJHOTO ChIpbs (HE(DTB,
MIPUPOJIHBIH ra3, yroiib), CIocoObl UX NMepepadOTKH U MPaKTHUYECKOE TPUMEHEHNE MTPOIYKTOB MepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHUI IPOBOJUTH BBIYHUCICHUS 0 XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BELEeCTBAa WM MPOJIYKTa PEAKIHH MO0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIINUH);

c(OpMHUPOBAHHOCTh YMEHUH BJa/eTh CUCTEMOU 3HAHMUN 00 OCHOBHBIX METOJAaX HAyYHOTO TMO3HAHMA,
UCIOJIb3YeMbIX B XUMHUHU INpPU HM3YyYEHUHM BEIIECTB M XUMHUYECKHX SIBICHMH (HaOI0feHHe, U3MEpeHHue,
HKCIIEPUMEHT, MOJEIMPOBAHKE), HCIIOJIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS AJIS MPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYALUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHMM COONIOAATh TMpaBWja TOJB30BAHMS XUMHUYECKOW TMOCYyIOH |
nabopaTopHBIM 00OpYIOBAaHWEM, a TakKe IpaBWia OOpalleHus] C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSAMH IO BBIITOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHPOBAHHOCTh YMEHHUI IIAHUPOBATh U BBINOJHATh XUMHUYECKUI 3KCIIEPUMEHT (IIpEeBpAILEHUS
OpPraHMYECKUX BEILECTB NPH HArpeBaHUH, IOJIY4YEHUE STUICHA M H3y4EHHME €ro CBOWCTB, KaueCTBEHHbIE
peaKkuMyU OpPraHMYECKUX BELIECTB, AEHATypauus OEIKOB NPH HArpeBaHWHM, LBETHbIE peaklUuu OelKOB) B
COOTBETCTBUHU C IpaBWJIAMH TEXHUKHM O€30MaCHOCTH NpU OOpAIleHUH C BELIECTBAMU U J1a0OPaTOPHBIM
00OpyZl0BaHUEM, NPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO HKCIEpHUMEHTa B (opMe 3alucu ypaBHEHHUH
COOTBETCTBYIOLIUX peakuil 1 (GOpMyIMpOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO MH(POpPMAILMIO, HOIy4aeMylo
U3 Pa3HbIX UCTOYHUKOB (CpeACTBa MAaccOBOM nHpopmanuu, MHTEpHET U ApYrux);

c(OpMHPOBAHHOCTh YMEHUI COOMI0IATh MPaBUIIa SKOJOIHYECKU L[EI1eCO00pa3HOro MOBEICHUS B ObITY
U TPYIOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOEr0O 370POBbsS M OKpPY)KAlOIIEH HPUPOIHON cpelibl,
OCO3HaBaTh ONACHOCTh BO3JEHCTBHS HA JKUBbIE OpPraHHU3Mbl ONPEICIEHHBIX OPraHUYECKUX BELIECTB,
noHuMas cmbica nokasatens [1/IK, noscHATh Ha nmpumepax crocoObl yMEHbIIEHUS U NPEAOTBPALICHUS UX
BPEJIHOTO BO3ECHUCTBUS Ha OPraHU3M YEJIOBEKa;

U1l 00YJarolIUXCsl ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 3JI0POBbsS: YMEHHE HMPHUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METO/JaX MMO3HAHMS BELIECTB U XUMHUECKUX SIBICHUH;

JUISL CHENbIX M CIa0OBHUIAIIMX OOYJAIOUIUXCSA: YMEHHE HCIOJb30BaTh pelbe(HO-TOUCUHYIO CHUCTEMY
oOo3Hauenuii JI. bpaiins i 3anucu XUMHYECKHX (GOpPMYIL.

11 KJIACC
[IpenmeTHbIe pe3ynbTaThl 0OCBOCHHS Kypca «O011ast 1 HeopraHuuecKasi XUMHsD» OTPaXaroT:
c(OPMHUPOBAHHOCTh MPEJCTABICHHUI: 0 XMMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MUPA, POJU XUMHH B TIO3HAHUH SIBIEHUHN TPUPOAbI, B (GOPMUPOBAHUN MBIIUIEHUS U KYJIbTYpPbI JIUYHOCTH, €€



(YHKIIMOHATBPHOW TPaMOTHOCTH, HEOOXOOMMOW JUIsi PEHICHHS] MPAKTUYSCKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U IPUPOJTHON cpeie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJArarmline MOHATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOMTAIM aTOMOB, MOH, MOJICKYJa, MOJIb,
MOJISIDHBIA OOBEM, BaJEHTHOCTb, 3JEKTPOOTPUIATEIHHOCTb, CTENEHb OKHUCICHHS, XUMUYECKas CBS3b
(koBasieHTHAsl, MOHHAs, METANIMYECKasi, BOJOPOJHAs), KPUCTAUIMYECKas PEIIETKa, TUIbl XUMUYECKUX
peakuuii, pacTBOp, SJICKTPOJUTHI, HEIICKTPOIUTHI, IJIEKTPOIUTHYECKAs JUCCOLMUAIUSA, OKHUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XMMUUYECKOW DPEAKIMU, XMMHUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (Teopus
ANEKTPOJIUTUYECKON auccoUranuy, nepuoauyecknii 3akon [[. M. MenpeneeBa, 3aKkOH COXpPaHEHHUS MacCChl
BEILIECTB, 3aKOH COXPAHEHUS M TMPEBPAIICHHUS SHEPTHH TMPH XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIUE B OCHOBE MMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBICHHH, (AKTOJOTUYCCKHE CBEICHUS O CBOWCTBAX, COCTaBe, TMOJIYYCHUH U
0€30IMaCHOM HCITOJIb30BAHUY BXKHEUIITNX HEOPraHUYCCKHUX BEIIECTB B OBITY U MPAKTUICCKOU JACATECITHHOCTH
YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTepHbIE TMPU3HAKA TOHSATUM, YCTaHABIWBATh WX
B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE TOHSATHS MPU ONMHCAHHUHM HEOPTaHWYECKUX BEIIECTB U HX
IIpEBpAICHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHMKY ISl COCTaBJICHHUS (POpMYI
BEIIECTB U YpaBHEHUN XUMHUYECKHUX peakiuil, cucreMarnyeckyro HomeHkinarypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUS OT/IEIbHBIX HEOPTAaHMYECKUX BEIIECTB (YrapHBIN ra3, YrJIeKUCIIBINA Ta3, aMMHAaK, TaliéHas U3BECTh,
HeraréHasi U3BECTh, MUThEBask COJIA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OMPENCIATh BaJCHTHOCTh U CTETICHh OKHCIICHUSI XUMHUYECKUX AIEMEHTOB
B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJl XMMHUUYECKOW CBsI3UW (KOBAJICHTHAs, WOHHAs, METaJUTMYECKas,
BOJIOPOJHASI) B COCAMHEHUSAX, THUIl KPUCTAJUIMUYECKOW PEMIETKH KOHKPETHOTO BeliecTBa (aToMHas,
MOJIEKYJIApHAsi, HWOHHAs, MeTa/UIMuecKas), XapakTep Cpeasl B BOJHBIX pPacTBOPAX HEOPraHUYECKUX
COCIUHCHMI,

cOpMUPOBAHHOCTh YMEHUU YCTaHaBJIMBATh MPUHAUIEKHOCTh HEOPraHWYECKUX BEIIECTB MO HX
COCTaBy K OMpEIeNEHHOMY KiIacCy/Tpymre COeAUHEHHH (IPOCThle BEUIECTBA — METaUIbl M HEMETaJLIbl,
OKCH/Ibl, OCHOBaHHUsI, KUCTIOTbI, aM(POTEPHbIE TUAPOKCUABI, COJIH);

chOopMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI TMepuoanueckoro 3akoHa JI. M. MenneneeBa u
JI€MOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

chOpMUPOBAaHHOCTh yYMEHUN XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XUMHUYECKHX
aneMeHToB 1—4 nepuonos Ilepuoanyeckoit cucteMbl XxuMudeckux sieMenToB . . MenpeneeBa, UCIOJIb3Ys
HOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAINY, «IHEPrETUYECKUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMUYECKUX JIEMEHTOB M MX COCAUMHEHUH Mo nepuoiam u rpynmnam llepuonnueckoi
cucTeMbl xumudeckux siueMenToB . 1. Menneneena;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOLIME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYyIIECTBOBAHUE T€HETUUECKOUN CBSI3U MEXY
HEOPraHUYECKUMH BEUIECTBAMHU C TOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(UIMPOBATh XUMHMUYECKUE PEAKIMU MO Pa3IMYHBIM IpHU3HAKAM
(4uciy U coCTaBy pearupyoIux BellecTB, TEIIOBOMY (HEeKTy peakiiui, U3MEHEHHUIO CTENEHEH OKUCIEeHUs
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIUH, YUACTHIO KaTaau3aTopa);

chOpPMUPOBAHHOCTh YMEHUW COCTABJISITH YpPaBHEHHS pPEaKIUil pa3lIuyHBIX THUIOB, TIOJHBIE U
COKpaIIEHHbIE YPaBHEHUS PEaKIMii HOHHOTO 0OOMEHa, YYUTHIBAsl YCIOBHS, MPU KOTOPBIX ITU PEAKIMH UIYT
JI0 KOHIIa;

chOpPMUPOBAHHOCTh YMEHHH TMPOBOJIUTH pEAKIUH, TMOATBEPKIAIOIMINE KayeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAaHMYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIA
MOCPEJICTBOM COCTABIIEHUS JIEKTPOHHOTO OajaHca dTHX PEeaKIIHii;



c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMH OT Pa3IHuHBIX
(bakTOpOB; XapakTep CMENIECHHs XHMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunuun Jle HlaTense);

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb XWMHYECKHE IMPOIECCHI, JIeKAllMe B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHHUs] CepHOM KHCIOThI, aMMHUaKa, a Takke COPMHPOBAHHOCTh MPEACTABICHUN 00
OOIIMX HAYYHBIX MPUHLIUIIAX U SKOJIOTUYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYMCICHUS C HCHOJIH30BAHUEM TOHITHS «MAaccoBasi OIS
BELIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHUH Ia30B IPU XUMHUYECKUX PEAKIUSAX, MAcChl BELIECTBA WU
00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYacCTBYIOIIMX B
peaKknmuy BEIIeCTB, TEIUIOBOTO 3(ddekra peaknuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIECTB,
MIPEBPALLEHUS U COXPAHEHUSI SHEPTUU;

cOpPMHUPOBAHHOCTh yYMEHUW COOJIIONIATh TIpPaBWJIA TIOJIB30BAHHUS XUMHUYECKOHW TMOCYIOW W
nabopaTopHBIM 00OpYJOBaHHMEM, a TakXKe NpaBWiIa OOpaIIeHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUHN IJIAHUPOBATh M BBINOJHITH XUMHUYECKHI AIKCHEPUMEHT (pa3iosKeHue
MepOKCHJIa BOJAOPOJa B NMPUCYTCTBUHM KaTalu3aTopa, ONpPEIeiIeHHE CPebl PAaCTBOPOB BEIIECTB C IMOMOIIBIO
YHHUBEPCAJIbHOTO MHIUKATOPA, BIUSHUE PA3INYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKON peaKlUU, PeaKkIuu
HMOHHOI0 0OMEHa, KaYeCTBEHHbIE peakluu Ha cylabdar-, kapOoHaT- U XJIOPUA-aHUOHBI, Ha KATUOH aMMOHUS,
pellIeHre SKCIIEpUMEHTANIBHBIX 3a/1a4 1o TeMaM «Metauib» u «HemeTannel») B COOTBETCTBUM € MpaBUIIAMU
TEXHUKH O€30MacHOCTH MpU OOpalleHUH ¢ BEllecTBaMU M JabOpaTOpHbIM 000PYAOBAHHUEM, MPEICTABIATH
pe3ynbTaThl XMMHYECKOI'O SKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHUH COOTBETCTBYIOUIUX pPEAKIUN U
(GbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKU aHAJIM3UPOBATh XUMHUYECKYI0 HMH(OPMAIHIO, MOJIy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IpYTHX);

chopMUPOBAHHOCTh YMEHHUN COOJIOIaTh TIPABIIIA SKOJIOTHUECKH I€JIeCO00Pa3HOTO MTOBEACHUS B OBITY
U TPYHOBOM AEATEIbHOCTU B LEISIX COXPAaHEHUS CBOETO 370POBbS M OKpYXKAloIled NPUPOIHON CpPEe.bl,
OCO3HaBaTh OINACHOCTh BO3JCHCTBHS Ha >KHUBbIE OpPraHU3MBbl OINpPEACAEHHBIX BEUIECTB, MOHMMAsl CMBICI
nokazarenss [IJIK, mosicHATh Ha mpuMmepax CcrnocoObl YMEHBIICHHUS U MPEAOTBPALLEHUS HX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

Uig oOydaroluxcsd ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMHU 3/I0OPOBBSI: YMEHHE MPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUYECKUX SBJICHUN;

JUIS CJETBIX M CIA0O0BUIAIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJb30BaTh Pelbe()HO-TOUYCUHYIO CUCTEMY
0003HaYCHUI JL Bpaitns JUIst 3alucu XUMHUYECKUX dbopmyit.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koauuecrso yacos
N HanmeHnoBaHue pa3iesioB M TeM NPOTrPaMMBI K I JJICKTPOHHEIC (1M (BPOBLIC)
w/n p porp Beero OHTPOJIbHBIE paKTHYecKHe 06pa3OBATENBLHBIE PeCyPeh
padoThI padoThI
Pazpnen 1. TeopeTnyeckue 0CHOBbI OPraHUYeCKOH XUMHH
11 [penmer oprannyeckoit XuMun. TeopHs CTPOSHHs OPraHUYECKHUX 3
' coenuHeHuit A. M. Byrieposa
Uroro no pazneny 3
Pasnen 2. YrueBoaopoasl
2.1 IIpenenbHble yrieBOA0POAbl — aJIKaHBbI 2
2.2 Henpeznenbuble yrieBogopo/ibl: aJIKEHbI, aJKaUEHbl, aJIKUHBI 6 1
2.3 ApoMaTHUYECKHE YTICBO0POIbI 2
2.4 [TpuponHbIe HCTOYHUKH YTIEBOIOPOAOB M UX IepepadoTKa 3 1
Uroro no pazneny 13
Paznen 3. Kuciaopoaconepskamue oprannyeckue coeAMHeHHs
3.1 Criuptel. DeHon 3
3.2 Anpnerunpl. KapooHoBbie KUCIoOThl. CIIOXKHBIC 3P UPBI 7 1
3.3 VrneBonsl 3 1
Wroro o pazneny 13
Paznen 4. A3oTconep:kaniyue OpraHu4ecKue coeTMHeHus!
4.1 | Amnnbl. AMuHOKHCIOTHL. benkn 3
Hroro o pazneny 3
Pazgea S. BoicokoMoJieKy/JIIpHbIE COCAUHECHUS
5.1 | [Tnactmaccel. Kaydayku. Bonokna 2
Hroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 2




11 KJIACC

KoanuecTBo yacoB

Ne HaumenoBaHue pa3iesioB H TeM IPOrPaMMBbI JJeKTpOHHbIE (HPPOBLIC)
n/n pask porp Bcero KonrpoabHeie Hpaxreaeckue o0pa3oBareJibHbIE pecypchl
padoThI padoThI
Pa3nes 1. TeopeTuyeckne 0CHOBbI XUMHUH
11 Crpoenune atomoB. [lepuonndeckuii 3akoH u [lepuonuueckas 3
' cucrteMa xumuueckux snemeHToB . V1. Menneneesa
1.2 Crpoenue BeniectBa. MHOroodpasue BeIlecTB 4
1.3 XUMUYECKUE peakuu 6 1 1
Uroro no pazneny 13
Pasnen 2. Heopranmyeckasi xumust
2.1 MerTasbl 6
2.2 Hemeranibt 9 1
2.3 CBsI3b HEOPraHMYECKUX Y OPraHUYECKUX BEIIECTB 2
Uroro no pazneny 17
Paznen 3. Xumus U :KU3HL
3.1 | XUMHS U KU3HD 4
Wroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YYEBHO-METOINYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



