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MNOACHUTEJIbBHASA 3AIINCKA

[IporpamMa 1O XUMHM Ha YpPOBHE cpenHero ooOmiero oOpa3oBaHHMs pa3paboTaHa Ha OCHOBE
®depnepanpHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamnumy, TpeOOBaHHHN K
pe3ynbTataM ocBoeHUs (enepanbHON 00pa3oBaTeNbHON mporpamMmbl cpenHero obmiero obpazosanus (DOII
COO), npencrapieHabix B DenepalbHOM TocyaapcTBeHHOM obOpaszoBatenbHOM ctaHmapre COO, ¢ yuérom
Konnenuuu npenonaBanust y4eOHOrO IMpenMeTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzaimsx Poccuiickoit
@Oenepalyy, peagu3yrIIuX OCHOBHbIE 00pa3oBaTeNbHbIE MPOTrPaMMbl, U OCHOBHBIX MOJ0XeHHH «CTpareruu
pasButus BocnuTanus B Poccuiickoii @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsxenue IlpaBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpamMmbl MO XMMHUU, K ONpeAeNeHUI0 O0IIel cTpaTeruu o0y4yeHus,
BOCIIUTaHHUS U PA3BUTUSA OOy4ArOIIMXCS CpeACTBaMM ydeOHOro mpeamera «Xumus» st 10-11 kmaccoB Ha
0a30BOM ypoBHE cocTaBwiM KoHIenTyaiabHble moyioxkeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH LiEJIEH,
COJIepKaHus, pe3yJIbTaTOB 00y4YeHHUs U TPeOOBaHUN K YPOBHIO IIOJTOTOBKU BBIITYCKHHKOB.

XuMuyeckoe o0pazoBaHue, OIy4aeMOe BBIITYCKHUKaMU 00111e00pa30oBaTeIbHOI OpraHu3alui, SIBIsSETCS
HEOTHEMJIEMOM YacThl0 HUX 0Opa3oBaHHOCTU. OHO CIYXHUT 3aBEpIIAIOIIMM JTAllOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [[EHHOCTEH, MPUCYIIUX LETOCTHOW CHCTEME XUMUYECKOTO
o0Opa3oBaHMsl. DTH LICHHOCTH KacaroTcCs IO3HAHUS 3aKOHOB IPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U 001IeH
KYJIBTYpPhI YEIIOBEKa, a TaK)Ke€ IKOJOTUYECKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3[0POBBIO M MPUPOIHOM
cpene. Peammsyercs xumudeckoe oOpa3zoBaHHe OOYYArOIIMXCS Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHHUS
CpelacTBaMU y4yeOHOro npeaMera «XuMHs», COJEpKaHue U MOCTPOCHHUE KOTOPOTO OIMpeNeeHbl B MPOrpaMMe
0 XUMHUH € YIE€TOM Ccrienu(UKN HAyKH XHUMHH, €€ 3HAUYCHHS B MIO3HAHUH NPUPOABI U B MAaTePUAIbHON KU3HU
oOmiecTBa, a Takke ¢ yuy€ToM OOMIMX LeNed M MPUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1ero oopazoBanus B Poccuiickoit depepannu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 POJIb B COBPEMEHHOM IMBUIU3AIINH, B
CO3/1aHUU HOBOH 0a3bl MaTepuaabHOU KyabTypbl. OHa BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHHE PALMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHME IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKalolleM MHUpPE KaK O EIUHCTBE
IPUPOJBI U 4YellOBEKa, KOoTopoe (OpMUPYETCS B XMMHUM Ha OCHOBE IIOHMMAaHHUS BEILECTBEHHOIO COCTaBa
OKpPY’KAIOIIEro MUpa, OCO3HAHMS B3aMMOCBSA3U MEXIY CTPOCHHEM BELIECTB, UX CBOWCTBAMU M BO3MOYKHBIMH
o0jacTsMH MPUMEHEHHUS.

TecHO B3aMMOAEWUCTBYS C OPYIMMHM €CTECTBEHHBIMH HayKaMM, XMMHs CTajla HEOTHEMJIEMOM 4YaCThIO
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TpyJa W >KU3HM KaXJIOro ujeHa oOIIecTBa.
CoBpeMeHHasi XUMHUsI KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha PEIICHHE
MI00ANBHBIX TMPOOJIEM YCTOMYMBOTO pPa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, JHEPTETHYECKOM, MHUIIEBOM,
9KOJIOTUYECKOI 0€301MacHOCTH U OXPaHBI 3I0POBbS.

B cootBercTBUM ¢ 0OmMMH TENSIMA W TPUHIMIIAMH CPEIHEro oOIero o0pa3oBaHUs COJEpKaHUE
npenmera «Xumus» (10—11 kmaccel, 0a30BbII ypOBEeHb W3YYEHHs) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYTBTYPHYIO TIOJTOTOBKY OOYYaIOMIMXCS, HEOOXOAUMYIO WM JUIsl BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEUIHOIO BKIIOUEHUS B KHU3Hb COLIMYMA, MPOJODKEHUST 00pa30BaHUs B Pa3IMUHBIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisIOIMMHU TIpeAMeTa «XUMHUS SBISIOTCS 0a30BbIe Kypehl — «Opranudeckast XuMus» u «O0mas u
HEOpraHUYecKasi XUMHUsD», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYKHU:
cucTeMa 3HaHUH MO HEOPraHWYeCKOM XHMMHUM (C BKIIOUYEHHEM 3HAaHUN W3 OOIeH XMMHUHU) M OpraHHYecKOu
xumun. dopMHupoBaHHE AAHHON CUCTEMBbl 3HAHUI NpPU H3yYEHUH IpeaMeTa o0ecreyrBaeT BO3MOKHOCTD
paccMOTpeHUs BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOLIMX MOHATHI, 3aKOHOB U TEOPUIl XUMHHU.

Crtpyktypa conepxaHusi KypcoB — «Opranudeckass xumusi» u «OOmas u HeopraHUueckas XUMUS»
copMHpoBaHa B IporpaMMe 10 XMMHH Ha OCHOBE CHCTEMHOI'O MOAX0/a K U3YUYEHHIO y4eOHOro MaTepuaia u
00yCIIOBJIEHa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMpeNelEHHBIX TEOPETUYECKHX YpPOBHSX.
Tak, B Kypce OpraHMuecKoi XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUECKON TEOPUM CTPOCHHUS
OpraHMYECKUX COEIMHEHMH, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX NPEICTaBICHUH O
cTpoeHuu BemiecTB. CBeZieHNs 00 M3y4aeMbIX B Kypce BEIECTBAX JAI0TCA B Pa3BUTUHU — OT YIJIEBOJOPOJOB JI0
CIIOKHBIX OHOJIOTUYECKH AaKTHUBHBIX COEAUMHEHMH. B Kypce opraHuueckoil XMMUU MOJIY4arOT pa3BUTHE
c(OpMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHHs TEPBOHAYAIBHBIC TIPEJCTABICHUS O
XUMHYECKON CBSI3M, KiIacCH(PUKAIIMOHHBIX NpPU3HAKaX BEHIECTB, 3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHMS, 0 XUMUYECKOU PEaKIUH.

[Ton HOBBIM yTJIOM 3peHHUS B mpeamere «XUMHs» 0a30BOr0 YpOBHS paccMaTpUBAaEeTCs M3yYEHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS TEOPETHUYECKUH MaTepual U (PAKTOIOTMYECKHE CBEACHUS O



BEIIECTBAX M XHUMHUYECKOW peakuuu. Tak, B 4YaCTHOCTU, B Kypce «OOmas u HeopraHuyeckas XUMUS»
0o0ydJaromuMcsi  TPEJOCTABISETCS BO3MOXKHOCTH  OCO3HATh 3HA4YCHHE MEPHOJUYECKOr0  3aKoHa C
OOLIETEOPETUYECKUX M METOJ0JOTHUECKUX MO3MIMMA, TIy0Xe MOHATh UCTOPHUYECKOE H3MEHEHUE (PYHKIIHMA
ATOT0 3aKOHA — OT 0000MIaroIIeH 10 00BICHSIONIEH 1 MPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEIECTBaX, UX COCTAaBE, CTPOCHUH, CBOICTBAX U MPUMEHEHHUH, a
TaK)Ke O XMMHYECKHX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JOIMOJHIETCA B Kypcax 10 u
11 xmaccoB sneMeHTaMH COAEpKAHMS, UMEIOUMMH KYyJIbTYpPOJOTHYECKHI M TPUKIATHOW Xapakrep. OTu
3HaHMUS CIOCOOCTBYIOT TMOHMMAHHMIO B3aUMOCBSI3M XHMHU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ pPOib B
MO3HABATEJILHOIN M MPAKTUYECKOM 1eATEIbHOCTH YeJI0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLECCY
TBOpUYECTBA B OOJACTH TEOPUM M MPAKTHUYECKUX TMPUIOKEHUN XUMHH, IIOMOTAlOT BBIIYCKHHUKY
OpPUEHTUPOBATHCS B OOMICCTBEHHO M JIMYHOCTHO 3HAYMUMBIX MPOOJIEMaxX, CBA3AHHBIX C XMUMHEH, KPUTUICCKH
OCMBICJIUBAaTh WMHGOPMALMI0O U TMPUMEHSATh €€ [ TMONOJHEHHUS 3HAHWM, pPEelIeHHs] WHTEIUICKTYaJbHBIX H
OKCIIEPUMEHTAIBHBIX HCCIEIOBAaTENbCKUX 3alad. B 1memom copepxkanue ydeOHOro mpeamera «XuMHs
JAHHOTO YPOBHSI U3YyUEHHUs OPUEHTHUPOBAHO Ha (JOPMUPOBAHUE y OOYYAIOIIMXCS MUPOBO33PEHUYECKOI OCHOBBI
JUTst TOHUMaHus ritocoCcKkux ueH, TaKuX Kak: MaTepUuaibHOE €MHCTBO HEOPTaHMYECKOTO U OPTaHUIECKOTO
MUpa, 00YCIOBIEHHOCTh CBOWCTB BEILECTB UX COCTAaBOM U CTPOEHUEM, MTO3HABAEMOCTh MPUPOIHBIX SBICHHIMA
nyTéM OKCIIEPUMEHTa M PEIICHUS MPOTUBOPEUYMH MEXIy HOBBIMH (aKTaMHd U TEOPETHUYCCKHUMH
MPENOChUIKAMU, OCO3HAHHUE POJIM XMMHUHU B PEIICHUHU YKOJIOTUYECKUX MPOoOiIeM, a Takxke MpodiieM coepekeHus
YHEPreTHYECKUX PECYpPCOB, CHIPhS, CO3IAHMS HOBBIX TEXHOJIOTHIA U MaTEPHAIOB.

B nnane perenust 3a1a4 BOCIUTAHUSA, Pa3BUTHUS U COLUATM3AIMHI 00YUaIOIUXCsl PUHATHIE TPOrPaMMOit
10 XMMHUH TTOJXOIBI K ONPEICTICHUIO COCPKAHUS M TIOCTPOCHUS MPEAMETa MPEAYCMaTPUBAOT (POPMUPOBAHHE
YHHUBEpPCATbHBIX Y4eOHBIX NEHCTBHI, MMEOIUX 0a30BOE 3HAUEHUE AJIS PA3NUYHBIX BUAOB JESATEILHOCTH:
pemeHus mpoOiieM, MOKCKa, aHamu3a U 00paboTKH MH(OpMAIK, HEOOXOIUMBIX U MPHOOPETEHUS OIbITa
MPAKTUYECKON M HCCIIEI0BATENbCKON JESTENIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUH XUMUH.

B mpaktuke mpernogaBaHus XHMHHA KaK Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHWs, TaK M Ha yPOBHE
cpenHero ooémero o0pa3oBaHMs, TPU OINPEACTICHUH COJEPKATEIbHOW XapaKTepUCTUKU IeNiell H3ydeHUs
npeaMeTa HaIlpaBJICHUEM TICPBOCTCIICHHONW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKOH HAayKH Kak 00JacTh COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUUYECKOHN NEATENbHOCTH YelIoBeKa U
KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOH KyibTypbl. C METOJAMYECKOW TOUYKH 3pEHUS TaKOHW TMOIXOM K
OTIpeIeNICHUIO 1eNel N3YUEeHUS MIpeIMeTa SBISIETCS BIIOJIHE OMPaBAaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHSI TJIABHBIMU IEJISIMU M3yUeHUs TpeameTa « XuMus» Ha 0a30BOM YPOBHE
(10 —11 u1.) IBIISAFOTCSL:

e (GOopMHUPOBAHME CUCTEMbl XUMUYECKUX 3HAHUN KaK BaXKHEHINIEW COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpa, B OCHOBE KOTOPOW JIeXKaT KITFOYEBBIC TOHATHS, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPUHU
XUMHUHM, OCBOEHHUE f3bIKa HAyKH, YCBOEHHE W TOHUMAaHHE CYIIHOCTU JAOCTYMHBIX O00O0IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIECTB U XUMHUYECKUX
peaknuii, HEOOXOAMMBIX ISl MPUOOPETCHUS] YMEHHH OPHEHTUPOBATHCS B MUPE BEIIESCTB M XUMUYECKUX
SBIIEHUH, IMEIOIIIUX MECTO B MPUPOJIE, B MPAKTUIECKON U TIOBCETHEBHOM KU3HU;

® pa3BUTHEC YMEHUH U CHOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOMIOACHHEM | OOBSICHCHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TIPABIIT 0€30ITaCHOTO 0OpAIEHUs C BEIECTBAMH.

Hapsiny ¢ aTum, conepskatenbHas XapaKTepUCTHKA LeTel U 3a7a4 U3ydeHus IpeMeTa B Iporpamme 1o
XUMHUHM YTOYHCHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMHU B CHCTEME CPEJIHEr0 OOIIero
oOpa3oBanus. CerogHs B MPENoOAaBaHUH XUMHUU B OOJBIIEH CTENEHU OTHAETCS MPEANOYTCHHE MPAKTUYSCKOM
KOMITOHEHTE COJIepKaHMsI 00ydUeHHUs, OPHEHTUPOBAHHOW Ha TMOJTOTOBKY BBITYCKHHMKA 00Ie00pa3oBaTeIbHOM
OpTraHM3aIfy, BIAJICIONIEro He HAOOpoM 3HaHUH, a (PYHKIHMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOco0aMu U
YMEHHSIMH aKTHBHOTO TIOJTydeHUS 3HAHUH M MPUMEHCHUS WX B PEATbHOM KU3HU JIJISI PEIICHUS MPAKTHUSCKUX
3amad.

B ¢Bs13u ¢ 3TUM TIpH H3yUYCHHH MpeaMeTa « XUMHES JOMUHUPYIOIIEe 3HAYCHHE MPUOOPETAIOT TaKHUe TEITH
U 3a71a49U, KaK:

ajanTauus oOyyaroummxcs K YCJIOBUAM JAMHAMUYHO pa3BUBAIOLIErocss Mupa, (HopMHUpOBaHHE
WHTEIJIEKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHBHOMY
OPUHITUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYallUAX, CBSI3aHHBIX C BELIECTBAMH U HUX
MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIONMIMXCS KIIOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIMM), WMEIOIINX
VHHUBEpPCATbHOE 3HAYEHUE ISl PA3IMYHBIX BHJIOB JCSATCILHOCTH: pPEUICHHS MpoOyieM, MOHMCKa, aHalu3a M



00paboTku nHGOPMAIH, HEOOXOAUMBIX I TPHOOPETEHUS OIbITA JAEATEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B MMO3HAHUU XMMHUH, a TAK)Ke IS OLEHKH C TIO3ULUN HKOJIOTHUECKOM 0€30MacHOCTH XapaKTepa BIHSHUS
BEIIECTB U XMMHYECKHX MPOIIECCOB HAa OPTaHM3M YeJIOBEKa U MPUPOJIHYIO CPELY;

pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIIbHBIX U TBOPUECKUX COCOOHOCTEH 00yJaromumxcs:
CIIOCOOHOCTH CaMOCTOATEIBHO MPHOOpETaTh HOBBIE 3HAHUS 1O XUMHUU B COOTBETCTBUU C >KU3HEHHBIMH
NOTPeOHOCTSAMH, HCIIOIB30BaTh COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOIOTUH IS TIOMCKA M aHaju3a y4eOHOoH
U HAYYHO-TIOMYJISIPHOM MH(OpPMALIMM XMMHYECKOTO COJIEP>KaHuUSs;

dopmupoBaHHE W pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO M  JIOTHYECKOTO MBIIUICHUS,
HAOJI0/IATEIBHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, IpH
IUTAHUPOBAHUM U IPOBEJCHUHN XUMHUYECKOI0 HKCIIEPUMEHTA;

BOCTIUTaHHE Yy O0ydarommxcs YOS:KIEHHOCTH B TYMAaHUCTHYECKON HANPABICHHOCTH XUMHH, €€ BaKHOU
POJIU B PELICHUH TJI00ATBHBIX MPOOJIEM PAlMOHATIBLHOTO MPUPOAONOIb30BAHUS, OTMOTHEHUS YHEPreTHUECKUX
PECYPCOB M COXpaHEHUS HPUPOIAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeHOro OTHOLICHHS K
IpUPOJIE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa HCIOJIb30BAHUS MOJYYEHHBIX 3HAHUU JUIs
NPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsIX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSIMU.

B ydyeOHOM mnaHe cpeaHero obmero oopazoBaHus mpeaMeT «XuMus» 6a30BOro YpoBHS BXOJUT B COCTaB
npeaMeTHON 00sacTh «EcTeCTBEHHO-HAaYUHbIE IPEAMEThIY.

OOmiee 4McIO YacoB, OTBENEHHBIX /sl U3YUEHHsS XMMHHM, Ha 0a30BOM YPOBHE CpEIHEro ooOIero
oOpa3oBaHusi, cocrapisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Heneno), B 11 kmacce — 34 vaca (1 yac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOll XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs), HaX0XKJIEHUE B IPUPOJE, OTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
IPOCTEHIINN MPECTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTIaeBOAOPOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IPOAYKTOB PEAKILIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npuMeHeHne. BoopoaHbie CBSI3M MEXIy MOJICKYJIaMU CIUPTOB. JleificTBue MeTaHOIa U 3TaHONA
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKHMCICHHS W BOCCTAaHOBJIEHUS, KaueCTBEHHBIC PEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOodydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xxupoB. bruonoruyeckas posib KUPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuaoM Mmeau(ll), oxucinenme amMmmadyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelctBue rmuepuHa c ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcngom wmenu(ll), B3ammoneiicTBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa pEeakUuu MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOIICTBA aMHUHOKHMCIOT (Ha mpuMepe IyMiKHA). buonoruueckoe 3HauyeHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcriepUMEeHTalbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HalOJIrofeHue u
ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUU, CpPeAHsAs MoseKyisapHass Macca. OCHOBHBbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.



DKcrepUMEHTaIbHbIE METObl M3YUYECHHUsI BEIECTB M UX MPEBPALICHUN: O3HAKOMIICHHUE C
o0Opa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PEePMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, s-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOMUTaIsiM B aTOMax 3JEMEHTOB MEPBbIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI TeOpHell CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BuIbl XUMHUYECKOW CBSI3M (KOBaJEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauindyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHE O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas Ao
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpuniun Jle [larensbe.



DnekrponuTndeckas aucconuainus. CuiapHbIe U crnadble 3MeKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHs BEIIECTB M UX IMPEBPALICHUIN: JEMOHCTpalus
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJielel KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
OIpENIETIEHUE CPellbl PaCTBOPOB BEILIECTB C IMOMOILBI YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XUMHUUYECKHUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacU€Thl C UCIOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XuMUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢dbuznueckue cBoiicTBa MeTayioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUECKHHN DS HampsKeHUN
METAJJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kajuii, KanblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DOKCIEepUMEHTAIbHBIE METOJIBI HW3YyYEHUS BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE THUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KaueCTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacué€tel mMaccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMUA 4 KA3Hb

Ponp xumun B 00eCTIeUeHHH YKOJIOTHYECKOM, YHEPTETUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TNPUHIHUIAX [POMBIIUIEHHOTO MOJYYECHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl I DSJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpATIbHBIC yI0OpEHUS.

XUMHS U 3/10pOBBE YEJIOBEKA: MPaBWJIA HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYEeCKON XUMHUU B
11 xmacce ocymiecTBiIsSeTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,



TaK M MOHSTHH, SIBISIOIUXCSA CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKalusi,  MEePUOJUYHOCTb,  HAOIIOJIEHHE,  IKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJIOB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBINIIEHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, SJCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIHOCTH U CaMOOIIPEAEIICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH JESATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS MpenMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM UMCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESTENbHOCTH IIPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3€E Pa3INYHBIX BHJIOB YUYEOHOU NEATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAyKU €CTh pPe3yNbTaT IJIUTEIbHBIX HaOII0IeHU,
KPOMOTJIMBBIX IKCIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

MHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYyalldd, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IIOBEJIECHHWE W IOCTYNKHM CBOMX TOBAPULIEH C MO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 37I0POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KM3HU JIOCH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOH, TBOPUECKOM U IpYIUX BUJAX JESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS ITPEIMETHBIX 3HaHUH 0 XUMUH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI POTHO3UPOBATh HEOJATOMPUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPHHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEJbHOM, KOMMYHUKATHBHOM M COIIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHEIU(PUKA XHMHUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B NMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHny TpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIIEHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,



00eCIeYeHN! YCIIOBH YCIEITHOTO TPYAa M SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIb30BaTh M0JIydyaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMUXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKUE 3HAHUS AJIS PELIeHUs TpobiieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe Pe3yibTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MexXmnpenMeTHbIe) OOLIeHayUHbIe IOHATHUS, OTPAXKAIOLIME LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBIEHUE, MpOLEecC, CUCcTeMa, HayyHbIH (akT, MPUHLUI, TMIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHne, HAOIIOACHUE, U3MEPEHHE, SIKCIIEPUMEHT U IpYyTrue);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroInxcsi;

CHOCOOHOCTh ~ OOy4arolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IO3HABATEIBHOM U
COLIMAIbHON IPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJiaieHNe YHUBEPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTATHI JICATEIBHOCTH C TIOCTABIICHHBIMH LEJISIMU;

UCITOJIb30BaTh IMPH OCBOCHMM 3HAHUN NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHbIe TPH3HAKH TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MOHATUS Il OObSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIacCU(DUKAIIUHU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHBHBIE, JIEIyKTHBHbBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SABICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIeINU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakIud — TpU pPELHICHUH Y4eOHBIX



MIO3HABATEJIbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIHM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUYECKUX PEAKLU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICITaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEN0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOOB IT03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBATh HMH(DOPMAIIMIO pPA3JIMYHBIX BHUIAOB M (OpPM MpencTaBieHUs, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOHCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBITOJIHEHHS YUeOHbIX 3aay ONpeeIEHHOIO THIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM $A3BIK B KayecTBE CpeACTBa INpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 0OCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C Ipe3eHTaIeil pe3yIbTaTOB MO3HABATEIbHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHHIO CBOICTB H3y4yaeMbIX BEIECTB,
peanu3aly y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TO3UITNI B X0JI€ 0OCYXICHH 1 OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii arOpuT™M JEUCTBUN IPU BBHIMNOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BELICCTBAX U XUMHUYECKUX PEAKLUsAX;

OCYIIECTBIIAAITh CAaMOKOHTPOJb CBOEW JIEATENIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC



[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs) OTPakaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XHMMHUYECKOH COCTaBIAIONICH eCTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B TMO3HAHUU SIBJICHUM HPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliue
HNOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAs Macca, MOJIIPHBIH OO0BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYMIa, pauKanl, H30MEpHusi, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOI M a30TCOJIEPIKAIIUE COCAMHEHUSI, MOHOMED, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHMYEeCKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlllue B OCHOBE MOHUMaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUHU BAKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JCSITETHbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHATHS ITPU ONMCAHUH COCTaBa, CTPOCHUS H
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO) CHMBOJHKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHUUECKUX BEIIECTB
U ypaBHEHHWH XMMHYECKHX PEAKIM{, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WITFOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHH yCTAaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(YriaeBoJopoabl, KHCIOPOJI W a30TCOJEpPKAIIUE  COSINWHEHHs, BBICOKOMOJICKYISPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi HomeHkiatype (IUPAC), a takke
NPUBO/INTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMJICH,
alleTUIeH, JSTWIEHIJMKONb, TIHMLUEpHH, (eHon, ¢dopManbAerus, aueTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPYKTO3a,
KpaxMaJl, [IeJUTI0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COeMHEHUsX (OJJMHApPHBIC U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIICCTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTaHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (PEHOJ, alleTalbIACTHI, MypPaBbUHAS U YKCYCHas
KHCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEKIYy HHMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUud ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTb MCTOYHUKH YTJIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;



c(OpPMUPOBAHHOCTh yMEHUW MPOBOJUTH BBIYUCICHUS [0 XHUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOJNIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEILIECTB UM MPOYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHU BIIaIeTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HayYHOI'O
MO3HAHUS, WCIOJb3yeMbIX B XHMHUM TNPU HM3YUYCHUHM BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJIb30BAHUS XUMUYECKOW TOCYION U
71abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBIITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpalleHus: OPraHMYEeCKUX BEIECTB MPU HArpPEBaHWUH, MOJIYUCHHE ITHICHA M WU3y4YCHUE €ro
CBOMCTB, KAaueCTBEHHbIC pEAKIMH OpPraHMYECKHUX BEIIECTB, JeHATypalus OelIKoB Mpu
HarpeBaHWU, IIBETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TCXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO J3KCIepuMeHTa B (OopMe 3aluCh YPaBHCHHUN COOTBETCTBYIOIIUX PEAKIUH U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U ApYrux);

c(OPMHPOBAHHOCTh YMEHHI COONIOAATh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOHON Cpebl, 0CO3HABATh OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
ONpeNIeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUsI M TIPEIOTBPAICHUSI UX BPETHOTO BO3JCUCTBHUS HAa OPraHU3M
YeJI0BEKa;

JUIsT O0y4aroIUXCs C OTPAHMYECHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolmuXCsi: YMEHHE HCIONb30BaTh pelibedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas XUMHsD»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBILIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelieHusT MPaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTPOHHBIE OpPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCIICHMsI, XHMMHUYECKas CBs3b (KOBaJIeHTHas, HMOHHAs, METaJUIMYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT ~ PEINETKA, TUIBI XMMHYECKHUX  PEAKLUH, PACTBOP,  DIEKTPOJIUTHI,
HEIJICKTPOJIUTBI, JIEKTPOIUTUYECKAs NUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakIuM, XHMHUYECKOe pPaBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JNEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPALICHHS DHEPTHH NPU XMMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHH, MHPOBO33PEHUYECKHUE 3HAHMS,
JeKalMe B OCHOBE ITOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,



(akTOJIOTHUECKUE CBECHHS O CBOWCTBAX, COCTaBE, MOJYYCHUH U O€30MacCHOM HCIIOIb30BaHUHU
BaXHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABINBATD
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTaBIICHUS
dopMyn BemeCTB M ypaBHEHMH XWMHUYECKUX pEaKLUUH, CHUCTEeMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, NUThEBAs COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUMHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAJUIMYecKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCUIDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [[. U.
MenneneeBa W JEMOHCTPHUPOBATh €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHH  XapaKTepuU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX ieMeHToB 1—4 nepuozos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. 1.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMUMHUYECKHUX JJIEMEHTOB M UX
COEIMHEHUH 10 nepuogam u rpynnam Ileproguueckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETHUYECKOM CBA3M MEXJAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
npu3HakaM (YHCIy M COCTaBy pEarupyroIuxX BEHIECTB, TEIUIOBOMY 3h(dEKTy peakuuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAaKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS peaKLUUN pa3IuYHbIX THUIIOB, MOJHBIE
U COKpalEHHBbIC YpaBHEHUS pEakluii MOHHOTO OOMEHA, YUMTHIBAas yCIOBHS, MPU KOTOPBIX TH
peaKuyu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OINBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PaCTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMHUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHWMHYECKHE IMPOIECChHI, JIeKaIlUe B
OCHOBE IPOMBIIIJICHHOTO MOJIYY€HUsI CEPHON KHUCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
MPECTaBICHU 00 OOIMX HAyYHBIX MPHUHIIUIAX M KOJOTUYECKUX MpoOIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TTOHSTHUS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUI Ta30B NMPU XHUMHUYECKUX



peaKIMAX, Macchl BEUIECTBA MM 00BEMA Ira30B MO M3BECTHOMY KOJHMUYECTBY BEIECTBA, MAacce
Wi 00bEMY OJHOIO M3 YYaCTBYIOLIUX B peakLMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBuiia MOJIb30BAHUSA XUMHUYECKON MOCYAO0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAKKE IpaBHiIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XUMHUYECKHHA HKCIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAEICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO MHINKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaKlMd HOHHOrOo OOMEHA, KaueCTBEHHbIE pEaKIUM Ha
cynbdar-, kapOoHAT- U XJOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajauy no temaMm «Metamub» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELECTBAMH U JIa0OpATOPHBIM 000PYJOBaHUEM, IIPEACTABIATh
pe3yibTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alUCH YPABHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHUKalMM, MHTepHeT u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’arollled MpUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUS HA JKHUBbIE OPraHU3MBbI
OIpesieNIEHHBIX BEIeCTB, MOHUMas cMblci nokasatens [TK, noscHate Ha npumepax crnocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHMSI BEIIECTB M XUMUYECKHUX SIBJICHUII;

JUIs CceNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHuUe pa3aejioB M TeM MPOrPaMMBbI Beer Koutpoasnbl | TIpakTuueckue JJ1eKTpoHHbIe (HH(pPOBEIE)
n/n o0pa3oBaTe/bHbIE PeCypChl
] e padoThl padoTshI
Pasznen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMUM
11 IIpenMer oprannyeckoil Xumuu. Teopusi CTpoeHUs 3
oprannyeckux coeaunennit A. M. bByrineposa
Wroro mo paszneny 3
Pa3nea 2. YrieBogopoasbl
2.1 [IpenenbHbIe YrIIeBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yraeBOIOPOIBI: AIKECHBI, AIKaIUEHBI, 6 1
QJIKMHBI
2.3 ApoMaTu4ecKue yriieBoA0pO b 2
2.4 ITpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB M UX IepepadoTKa 3 1
Hroro no paszneny 13
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Cruptsl. DeHon 3
3.2 Anbneruasl. Kap6oHosble kuciaoThl. Ci0xHbIE 3(UPEI 7 1
3.3 VriaeBoasl 3 1
Hroro no paszneny 13
Pa3neu 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 ‘ Amunbl. AMUHOKHCIOTBL benku 3 ’
Hroro no pasneny 3
Paspnen S. BeICOKOMOJIEKY IS PHbIE COCAUHEHUSA
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 ’
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 ’ 2




11 KJIACC

KoJsinyecTBo yacoB DJIeKTPOHHBIE
Ne ni/m E::ﬁ;?;f;:::me PAIACIOB 1 TEM Beero KonTpoibubie IIpakTu4yeckue f)légg?oo:al::;bﬂme
padoThI padoThI pecype
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [Tepuonnueckas cucTeMa XMMHYECKUX 3
anemenToB /I. 1. Menaeneera
1.2 Crpoenne BemecTa. MHOrooOpasue BeiecTB 4
1.3 XHMMHUYECKUE pEeaKIINU 6 1 1
Wroro mo pazneny 13
Pa3nes 2. Heopranuyeckasi xumust
2.1 Mertasibl 6 1
2.2 Hewmerannnl 9 1 1
23 CBsI3b HEOPTAHUYECKUX W OPTaHUIECKUX 5
BEIIECTB
Wroro no pazpeny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 ‘ XuMHUS U KHU3Hb 4
Wroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IIJNTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoas
HbIe
padoThI

IMpakTn
yecKue
padoThI

ITo niany

ITo ¢gakrty

IIpenMer opraHu4ecKo XUMUU

Teoprst XMUMHYECKOr0 CTPOCHUS] OPraHUYECKUX BEUIECTB.

[IpakTuyeckas padora 1. KauecTBeHHOE onpenenieHne
yriiepojia, BOJIOPOJia M XJIOpa B OPraHMYECKUX BEIIEeCTBaX.

CocrositHue QJICKTPOHOB B ATOMC

SHGKTpOHHaSI IMpHUpoJa XUMHUUCCKUX CBs3CH B OpraHU4YC€CKHX
COCAUMHECHUAX

Krnaccudukanus opraHnuecKux COSIMHCHHMA

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB

o (N o1 || W M|

I'omonoru u n3oMepsl ankaHoB. MeTaH - IpOCTEHIINI
IIPEACTABUTEND AJIKAHOB

G

Henpenenbusie YB. AKeHbI: CTpPOCHHE MOJIEKYI,
TOMOJIOTHSI M ©30MEPHSI

10

Ilony4yenue, CBOMCTBA U TPUMEHEHUE AIIKEHOB

11

AJkanmeHsl. ALIETHIIEH U €70 TOMOJIOTH

12

benson u ero romosnoru

13

AHanu3 KOHTPOJIbHOM paboTel CBolicTBa OeH3011a U €T0
TOMOJIOTOB

14

[Tpupoausie ucrounnku ¥YB Ilepepaborka HeGTH

15

OIIHOaTOMHBIe MMPCACIILHBIC CITUPTHI.

16

HOJIy‘ICHI/IC, XMMHYECKHE CBOMCTBA U MMPUMCHCHUC
OJHOATOMHBIX IMPEACIIbHBIX CITMPTOB.

17

MHOroaTroMHbI€ CIIMPTHI.

Rl R |RrRr| P PRk -




18 DeHOJIBI U ApOMATHYECKHUE CITUPTHI. 1

19 KapOoHunbpHbIE COCAMHEHUS - AJIbJICTUIBI U KETOHBI. 1

20 KapOoHUIIbHBIE COCTUHEHHUS - aJTbICTHIIBI U 1
KeToHbI. CBOHCTBA ¥ IPUMEHEHHUE aJIbJICTHJIOB
Kap06oHoBBIe KHCTOTHL. XMMHUYECKHE CBOMCTBA U

21 MIPUMEHEHNE OJTHOOCHOBHBIX MPEACIbHBIX KaPOOHOBBIX 1
KHCJIOT

22 Crnoxusle 3¢upsl. Kupsl. Moromue cpescTsa. 1

23 YrneBosl. [moko3a. 1

24 Onwurocaxapuabl. Caxaposa. 1

25 [Tonmucaxapuapl. Kpaxma. 1

26 Lemnrono3a. 1

97 Konrtponbnas pabdora no pasaeny «Kucmopoaconepxamiie 1
OPraHUYeCKUE COCTUHCHUS

28 AMUHBI. AMUHOKHUCJIOTBI. 1

29 benku. AzoTcoaeprkaliye reTepoluKINYeCKUe COeAUHEHUSL. 1

30 HyxknenHoBble KHCITOTHI. XUMHSI U 3I0POBbE YETIOBEKA. 1

31 Cunrerndeckue nonuMmepsl. KoHaeHCcaMOHHbBIE TOJTUMEpHI. 1
IleHonIaCTBLI.

32 Harypanbnslii kayuyk. CunTeTnueckue kayayku. Cu 1

33 OCHOBHBIEC METO/IBI CHHTE3a BRICOKOMOJIEKYJIISIPHBIX 1
coenuHeHuil. [ImacTmacchl, KaydyKku, BOJTOKHA

34 KonrtposnbHas pabota no pazaeny «YTJIeBoJI0pOIbI» 1

35 PesepBHbIit ypok. CucremaTu3anys 1 0000IIeHHE. 1
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11 KJIACC

KoaudecTBO 9acoB

J{j;lﬂ Tema ypoxka Bcer | Kourpoasubl | Ilpakruyeckue | Ilo ITo
0 e padoThbl padoThbI IIaHy dakry
1 Xumnueckuid aneMenT. Hyknuael. M30Tonsl 1
2 3aKOHbBI COXPAHEHUsI MAacChl U SHEPTUU B XUMUHU 1
3 [Tepuonnueckuii 3akoH. Pactipenenenue 3J1EKTPOHOB B aTOMax 1
3JIEMEHTOB MaJIbIX NIEPHO/IOB.
4 Pacnpeznenenue 371€KTpOHOB B aTOMax 3JIEMEHTOB OOJIBIINX 1
MIEPHOJIOB.
[TonoxxeHne B nepUOANYECKOI cUcTeME BOIOPOAa,
5 JTAHTAHOUJIOB, aKTUHOMJIOB U UCKYCCTBEHHO MOJTYYEHHBIX 1
2JIEMEHTOB.BaJIeHTHOCTH U BaJICHTHBIE BO3MOKHOCTH aTOMOB.
6 OcHOBHbIE BUIbI XUMUYECKOU CBsI3U. VIOHHAs 1 KOBaJleHTHAast 1
cBs3b. MeTasnueckuil cBa3b. BojoponHas cBsi3b.
7 IIpocTpancTBeHHOE cTpoeHKE MOJIeKyl. CTpOEHNE KPUCTAIIIOB. 1
Kpucrammueckue pemerku.
8 [Iprunne MHOFOO6pilSI/I$[ BeulecTB. Kiaccudukanus 1
XMUMHUYECKHX peaKIni
9 CkopocTh XMMHUECKUX peakuuid. Karanus. 1
10 XMMUYECKOE PABHOBECHE U YCIIOBHSI €M0 CMELICHUS 1
11 JlicriepcHble CUCTEMBI 1
12 CriocoObl BIpaKEeHUsl KOHIIEHTPAIIMH paCTBOPOB 1
13 HpaKTI/I‘{gCKaH pabora 1. 1:[pI/IFOTOBJ'IeHI/Ie PacTBOpOB C 3aJlaHHOU 1 1
MOJIIPHOM KOHIIEHTpaluen
14 DJIIEKTPONMTHYECKAs! AUCCOLMALMS. BOJTOPOIHBIN MOKA3aTEeb. 1
15 Peakuun nonHoro 06MeHa.FI/P1p0nH3 OpraHUYeCKUX U 1 1
HEOPraHUYECKHUX COECAVHEHUH.
16 XHWMHUYECKNE UCTOYHHUKH TOKA.PSJT CTAaHIapTHBIX AIEKTPOJHBIX 1




IIOTCHIMAJIOB

17 Koppo3ust MeTamuioB u ux npeaynpexaeHue. DIEKTPOITH3. 1

18 OO611ast XapaKTepUCTHUKA B CIIOCOOBI TTOJTYYCHHST METAJIIOB 1

19 00630p METALTUYECKUX AIeMEHTOB A-rpyrir. O06muit 0030p 1
METaJUIMYECKUX 2JIEMEHTOB b-rpymir.

20 Menp. Hunk. TuTtad u Xpom. 1

21 KontponbHast pabora no Temam «Metauibl» u «Hemetas 1

22 Keneso, HUKeb, IUIATHHA. CIUIABBI METAJIIOB. 1

23 OKcHIbl U THIPOKCH]IBI METAJIJIOB. 1

24 HpaKTHq"eCKaﬂ pabota 2.Pemienne s3KkCriepuMEHTAIBHBIX 3a7a4 1
1o teme "Merasibl"

o5 0630p HemeTamwioB. CBOMCTBA M MPUMEHEHHE BayKHEHIIINX 1
HEMETAaJJIOB.

26 OO6m1ast XxapakTepruCTHKa OKCHI0B HEMETAIIJIOB U 1
KHCIIOPOJICOACPIKAIIUX KUCIIOT.

27 OxuciuTeNbHble CBOWCTBA CEPHOM U @30THOM KUCIOT 1

28 Bonoponnsie coeauHeHust HeMeTauoB. ['eHeTnueckas cBs3b 1
HEOPTraHNYECKUX U OPTaHMYECKUX BEIIECTB

29 HpaKTHtIHGCKaﬂ pabota 3. "Pemenne skcnepuMeHTaIbHBIX 3314 1
o teme "Hemerannsr"

30 Xumust B IPOMBIIIIEHHOCTH. [TPUHIIMITBI XMMHUYECKOTO 1
MIPOU3BOJICTBA.

31 XUMHKO-TEXHOJIOTHUECKUE TPHHIIUIIBI IPOMBIIIJICHHOTO 1
noJjry4eHus MetaioB. [Tpon3BoacTBO YyryHa.

32 Xumus B ObITY 1

33 KontponsHas pabota no pazaeny «TeopeTrnueckue OCHOBBI 1
XUMUA)

34 XuMuyeckasi IPOMBIIUIEHHOCTh U OKpYKarolias cpea. 1
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