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[IporpaMMa Mo XWMHUU Ha ypOBHE CpeaHero oOmiero obOpa3zoBaHUs paszpaboTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit
QOenepauun», TpeOOBaHUN K pe3yibTaTaM oOCBOeHUs (denepaibHOM 00pa30BaTEIbHOM
nporpammsl cpeanero oodiero odopaszopanus (OOIT COO), npencrasiennbix B OenepaibHOM
rocyaapcTBeHHOM oOpasoBatenbHoM cTanaapre COO, ¢ yuérom KoHuenuuu mpenojaBaHus
yuebHOro npeaMera «XUMHUS» B 00pa30BaTeNIbHBIX opranu3anusx Poccuiickont deneparmu,
peali3yIolMX OCHOBHBIE 00Opa3oBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX IOJIO)KCHUU
«Ctparerun pasutus Bocnutanus B Poccuiickoit denepanuu Ha nepuopn no 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBYy MOAXOAOB K pa3pabOTKe MporpaMMbl IO XHUMHUHU, K OIPEACIICHUIO O0OIIen
CTpaTeruu 00y4eHUs, BOCIIUTAHUS U Pa3BUTHUS O0yUaIONIUXCs CPEeICTBAMU y4eOHOTO IIpeIMeTa
«Xumus» 11 10—-11 knaccoB Ha 0a30BOM YpPOBHE COCTAaBHJIM KOHUENTYAJIbHBIE MOJOKEHHUS
OI'OC COO o B3auMOOOYCIOBIICHHOCTH IIeJeH, COJep)KaHMs, pe3yJbTaTOB OOYyYEeHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHuE, TOJIYy4aeMO€ BBIIYCKHHUKaMu 0OLIe00pa30BaTeIbHON
OpraHu3alliM, SBISIETCS HEOThEMIIEMOM 4YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIy)KUT
3aBEPILAIOIIMM 3TAllOM pEeaJu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CUCTEME XUMHYECKOro oOpa3oBaHHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHMS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUSI U OOILIEH KyJIbTYpbl
YeJIOBEKa, a TaKXKe HSKOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
npupogHOi cpene. Peanmusyercs Xumuueckoe o0pa3zoBaHUE OOYyYalOIMXCSl Ha YPOBHE
cpenHero oduiero oOpa3oBaHUs CPEACTBAMHM y4E€OHOTO MpeaMeTa «XHUMHs», COAEp)KaHue U
IIOCTPOCHHUE KOTOPOIO OIpEAESeHbl B MpPOrpaMMe MO XUMHHM C Y4ETOM CIEeUU(PUKH HAyKU
XUMUH, €€ 3HAYCHHUS B TO3HAHWW MPHUPOJBI U B MAaTEPUATBHON >KM3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX IeJIed W MPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oomiero oopasosanus B Poccuiickoit @eaepariuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0COO0YI0 pPOjb B COBPEMEHHOU
[IMBWIN3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTyphl. OHa BHOCUT CBOM BKJIaJ B
(GbopMHpOBaHHE  PALMOHAILHOTO  HAYyYHOTO  MBIIUICHUS, B  CO3JaHUE  LIEJIOCTHOTO
MPEACTABICHUS] 00 OKpY’KaIoIeM MHUpE KakK O €AWHCTBE MPUPOJbI U YEJOBEKa, KOTOpPOE
(dbopmupyeTcss B XMMHHM Ha OCHOBE MOHMMAHHUS BEIIECTBEHHOI'O0 COCTaBa OKPYXAIOILEr0 MUpAa,
OCO3HAaHMUS B3aMMOCBSI3M MEXKIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU M BO3MOXHBIMH
00JacTsIMU TPUMEHEHU .

TecHo B3aUMOJEHCTBYST C€ JPYTMMH €CTECTBEHHBIMM HAayKamMH, XHMHsS CTajna
HEOTHEMJIEMON YacCThbI0O MHUPOBOM KYJIbTYpbI, HEOOXOJMMBIM YCIOBUEM YCIEUIHOTO Tpyda U
AKU3HU KaKI0ro wieHa obOmectsa. CoBpeMeHHass XUMHUsSI KaK HayKa CO3UJaTelbHasi, Kak HayKa
BBICOKHMX TEXHOJIOTUH HalpaBjeHa Ha pelIeHUe II00aTbHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUYCCTBA — CBHIPHEBOM, DHEPreTHUYCCKOM, IHIINEBOM, DKOJOTHUYECKON O€30MacHOCTH U
OXpaHbl 310POBbSI.

B coorBeTcTBUM C OOIMMH HEISIMH W TNPUHIMIAMU CpeIHEro oOIiero oOpa3oBaHUs
comepxkanue mpenmera «Xumms» (10-11  xmaccel, 0a30BBI  YpPOBEHb  HU3YYCHUS)
OPUEHTHPOBAHO TNPEHUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO TOJITOTOBKY OOYyYaromuxcs,



HEOOXOUMYIO UM I BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOTO BKIIOUYCHUS
B JKM3Hb COLMYyMa, TMPOJOJDKEHUS 00pa3oBaHUS B Pa3IUYHBIX O0JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMu npeaMeTa «XUMHs SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» u «OOImass W HeopraHW4eckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHWI MO HEOPraHMYECKOW XHMHH (C
BKJIIOUCHUEM 3HAHWM U3 O0IIel XWMHU) U opraHuyeckor xumuu. DopmupoBaHHe AaHHON
CUCTEMbI 3HAHUU MPU U3YUYECHHUH MpeaMeTa 00ecleuyrnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usi BEIIECTB HAa OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrpykTypa conepkanus KypcoB — «Oprannueckas Xumusi» 1 «OOmias 1 HeOpraHn4ecKast
XUMHS» c(popMHpOBaHa B MMPOTPaMMe 110 XMMHUHU HAa OCHOBE CUCTEMHOTO MOJX0/a K U3yYEHHUIO
yueOHOro Marepuaia v OOYCIOBJICHA HMCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMM Ha
ONPENEIIEHHBIX TEOPETUYECKUX YpPOBHSX. Tak, B Kypce OpraHMYeCKOW XHUMHUH BELIECTBA
paccMaTpUBAOTCS. HA YPOBHE KIJIACCUYECKON TEOPUU CTPOCHMSI OPraHUYECKUX COCIWHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJNEKTPOHHBIX MPEJICTABICHUNA O CTPOCHUM BEILIECTB.
Cenenust 00 M3y4aeMbIX B Kypce€ BEUIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB JI0
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHUN. B Kypce opraHnyeckol XUMHUM IOJIYy4aroT
pa3Butue cpOopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl MEPBOHAYATIbHBIC
IpPEJICTaBICHUsT O XHMMHUYECKOM CBsI3M, KJIACCU(PUKAIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[lox HOBBIM YIJIOM 3peHHs B MpeaMmeTe «XuMus» 0a30BOr0 ypOBHS paccMaTpHUBAETCs
U3YYEHHBII Ha YPOBHE OCHOBHOTO OOILIEro oO0pa30BaHUSA TEOPETHUUECKUNH MaTepuan u
(aKTOJIOrHYECKUE CBEJICHUS O BEUIECTBAX U XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as1 1 HEOPraHUYECKask XUMMUS» 00ydaroluMcs Ipel0CTaBIsSeTCs BO3MOXHOCTh OCO3HATh
3HAYEHHUE MEPUOJIUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX W METOJ0JOTMYECKUX MO3UIHUH,
rIy0’e TMOHSATh MCTOPUYECKOE HM3MEHEHHE (YHKLUMWA ATOro 3aKoHa — OT oOoOmaromen 1o
OOBSCHSIONICH 1 POTHO3UPYIOIEH.

Ennnast cucteMa 3HaHWN O BaXKHEMIIUX BENIECTBAX, KX COCTaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHUHU, a TaKXkKEe O XUMHUYECKHMX pEaKIHUSAX, KX CYHUHOCTH M 3aKOHOMEPHOCTSX
MpOTEKaHus JonoaHsAeTcs B Kypcax 10 u 11 kiaccoB ajieMeHTamMu Coep:KaHus, UMEIOIINMU
KyJbTYpOJIOTHUYECKMA U MPHUKIAJHON XapakTep. ODTHU 3HaHUS CIOCOOCTBYIOT IMOHHUMAaHUIO
B3aUMOCBSI3M XUMHUHU C JAPYTMMH HayKaMH, DPACKpBIBAIOT €€ pPOJb B II03HABATEIIBHOM H
MPAKTUUECKON AESITETbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXEHHS K MpOILECCY
TBOpYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TOMOTAOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh HHPOPMAIIUIO U MIPUMEHSTH €€ JUIsl IOTIOHEHUS 3HAHUH, peleHus
MHTEJUIEKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIEI0BAaTEIbCKUX 3a/1ad. B menom conepxanue
y4eOHOro npenMera «XUMus» JTaHHOTO YPOBHS M3YYEHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE
y 00y4Jarouuxcs MUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMaHUs (GUIOCOPCKUX HIEH, TaKUX
KaK: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOTO U OPraHMYEeCKOro Mupa, 0OyCIOBIEHHOCTh
CBOMCTB BEIIECTB MX COCTABOM WU CTPOEHUEM, MO3HABAEMOCTbH NMPUPOIHBIX SIBICHUN MyTEM
HKCIIEPUMEHTAa W PELIEHUS MPOTUBOPEUYHM MEXIy HOBBIMH (PakTaMH M TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJU XMUMHUHU B PEUICHUH HKOJIOTMYECKUX NpOoOJIeM, a Takke



mpo0JeM cOepeKEeHUs SHEPTETHUUECKUX PECYpPCOB, CBHIPbS, CO3/IaHUS HOBBIX TEXHOJOTUU W
MaTepHuasoB.

B nnane pemieHus 3amad  BOCHHMTAHUSA, Pa3BUTHS W COUMAIM3AIMUA OOYYArOIIUXCS
INPUHATHIE MPOTPAMMOMN O XMMHHU IOJXOJbI K OMNPEICIICHUIO COAEP)KaHUS U MOCTPOSHUS
npeaMera mpeaycMaTpuBaoT (GOpMUPOBAHNE YHUBEPCAIBHBIX YUCOHBIX JEHUCTBUM, UMEIOITHUX
0a30BOE 3HAUCHUE JJIS1 PA3IMYHBIX BUJIOB JICSITCIBHOCTH: PEIICHUS MPoOJieM, MMOUCKA, aHAITN3a
u o0paboTku wuHpOpMAIUKA, HEOOXOMWMBIX [JIi TMPUOOPETEHHUS ONBITA MPAKTUYECKOW U
HCCIIEIOBATEIbCKOM JEITCILHOCTH, 3aHIMAIOIIEH BaXKHOE MECTO B ITO3HAHUHN XUMHUH.

B npakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, Tak
U Ha YpPOBHE CpeaHero oO0mero oOpa3oBaHUs, MPH ONPEACICHUU COIEP’KATEeIbHON
XapaKTEPUCTHKHU IIeJIed HW3ydeHUs NpeIMeTa HaNpaBJICHHEM IEPBOCTEIICHHOW 3HAYUMOCTH
TPAJAWIIMOHHO TIpU3HAETCT (HOPMHUPOBAHWE OCHOB XHMHYECKOW HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYCCKOW MAESITEIBHOCTH YeJOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOAWYECKOW TOYKHM 3pEHMs] TaKOW TOAXOd K
OTIPEIEIICHUIO TIEJICH H3yUeHHUs MPeMETa SBIISETCS BIIOJHE ONPaBIaHHbIM.

CoryracHO JTaHHOW TOYKE 3PCHHS TJABHBIMU IEISIMH W3YYCHHUS TpenMera «XuMUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opMHupOBaHHE CHCTEMBbl XHMHUYCCKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIIONICH
€CTEeCTBEHHO-HAYYHOW KApTUHBI MHpPa, B OCHOBE KOTOPOM JIeKaT KJIIOUEBBIC MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUM XUMHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MMOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUII MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH X Pa3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHHE U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOAaX MO3HAHMS BEIIECTB U
XUMUYCCKUX PEAKIUH, HEOOXOAMMBIX I MPUOOPETCHUS YMEHHUIA OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHYECKUX SIBICHHUH, UIMCIOIINX MECTO B TIPUPOJIC, B MPAKTHUECKON 1
MOBCEIHEBHOM JKH3HM;

e pa3BUTHE YMEHUH M CHOCOOOB JIEATEIHLHOCTH, CBS3aHHBIX C HAOMIOJEHHUEM U
O0OBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHUEM IIpaBUJI OE€30I1acHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ atum, copeprxaTenbHas XapaKTepUCTUKA IIeIeH U 3a/1a4 W3yUeHHsI TIpeaMeTa B
mporpaMMe 10 XHUMHH YTOYHEHAa U CKOPPEKTHPOBaHa B COOTBETCTBUU C HOBBIMH
MIPUOPHUTETAMHU B CHCTEME CpeaHero oo1ero oopazoanus. CerojiHs B MpenolaBaHuy XUMHH B
OoNbIICH CTEMEeHW OTHAETCs MPEANOYTEHHE TMPAKTUYSCKOW KOMIIOHCHTE COJICpKaHHUs
oOy4eHHs, OpPHUEHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHWKA  OO0IIe00pa3oBaTEIbLHOM
OpraHU3alliH, BIAJCIONICTO HE HA0OpOM 3HAHUM, a (PYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh
croco0aMy ¥ yMEHUSIMU aKTUBHOTO TIOJyUYCHUS 3HAHUM U MPUMEHEHHUS UX B PEATbHOMN KU3HU
JUISL PEIICHUS TTPAKTHIECKUX 3a/1ad.

B cBs3M Cc 3TUM TpH U3YYCHUHM TMpeaMeTa «XHUMHs» JOMHHHUPYIOIICE 3HAYCHHE
MPUOOPETAIOT TAKKUE 1IETU U 3a]a9H, KaK:

aganTamys  OO0ydJalImMXCs K  YCIOBUSAM JUHAMUYHO  Pa3BUBAIOIICTOCS  MHpA,
dbopMHUpOBaHNE WHTEIUIEKTYalIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHWH B KOHKPETHBIX
KU3HCHHBIX CHTYAIIUSAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;



dbopMupoBaHne y OOYYAOIIMXCS KIIOYEBBIX HABHIKOB (KITFOUEBBIX KOMIIETEHITUH),
MMCIOINX YHUBEPCATbHOE 3HAUEHWE IS PA3IUYHBIX BHJIOB JIEATCILHOCTH: PEIICHUS
npoOJjieM, TOMCKa, aHaiau3a U 00paboTku MHGOpPMALUKM, HEOOXOAUMBIX IS MPHOOpPETEHUs
OTBITa JEATETLHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe s
OIICHKH C MO3UIIMH YKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOJAHYIO CPELLY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuXxcsi: CIIOCOOHOCTA CaMOCTOSITEIPHO TPUOOpETaTh HOBBIE 3HAHHS 0 XHMHHU B
COOTBETCTBUM  C  KU3HEHHBIMH  TOTPEOHOCTSMH,  HCIIOJIB30BaTh  COBPEMEHHBIE
MH(GOPMALMOHHBIE TEXHOJOTMH ISl TIOMCKAa M aHaju3a y4yeOHOW W Hay4dHO-TIOMYJISIPHOU
uH(POPMaIIUU XUMUYECKOTO COACPKAHMS,

dbopMupoBaHHEe U pa3BUTHE Y OOYyYaIOUIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHAS, HAOMIOAATeNbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HE0OXOMMBI, B YACTHOCTHU, IIPH IUIAHUPOBAHUU U MPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeXKIEHHOCTH B TyMAaHHCTUYECKOW HANpPaBICHHOCTH
XUMHHA, €€ BaXHOH pONM B PEIICHUH TJI00ANBHBIX MPOOJIEeM  palMOHATBHOTO
IPUPOJIONIOIB30BaHUS, MOIMOJHEHUSI SHEPIeTUYECKUX PECYPCOB UM COXPAHEHHUS HPHUPOJIHOTO
paBHOBECHSI, OCO3HAaHHS HEOOXOAMMOCTH OEpEeKHOTO OTHOLIEHUS K MPUPOAE U CBOEMY
3JI0POBbIO, a TAK)KE MPUOOPETEHHUS OIBITA UCIIOJIH30BAHUS MMOTYUYEHHBIX 3HAHUHN JUTSI IPUHSITHUS
IPaMOTHBIX PEIICHUH B CUTYaIIUSX, CBI3aHHBIX C XUMHUYCCKUMU SIBJICHUSMH.

B y4yeOHOM miaHe cpeHero oo01ero oopa3zoBaHus MpeAMET «XHUMHs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeJAMETHON 00s1acTh «EcTeCTBEHHO-HAYYHBIE ITPEAMETHIY.

OO11ee yMcno 4yacoB, OTBEAEHHBIX ISl U3YYEHUS] XUMUH, HA 0a30BOM YpOBHE CPEIHETO
obmiero obpazoBanusi, coctasisier 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hegeno), B 11
kiacce — 34 daca (1 yac B Henernto).

COJIEP)KXAHUE OBYUEHUSA

10 KUIACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUH

IIpenMer opraHMuecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B MOJyYCHUU
HOBBIX BEIIECTB M MarepuaigoB. Teopusi CTpPOCHHS OpPraHMYECKUX coequHeHuil A. M.
bytneposa, e€ ocHoBHble mMONOXKeHUA. CTPYKTypHbIE (OPMYJbl OPraHMYECKUX BEILECTB.
I'omomorus, nzomepusi. XuMudyeckasi CBA3b B OPraHUYECKUX COEAUHEHUAX — OIUHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o  KiIaccuUKAlMM ~ OpraHMYEcKWX  BemecTB.  HomeHkmartypa
OpraHUYEeCKUX COEJIMHEHUN (CHCTEMaTUYecKas) M TPUBHUAJIBLHBIE HA3BaHUS Ba)KHEHUIIUX
MIPEACTABUTENEN KJIACCOB OPTAHUYECKHUX BEILIECTB.

DKCIEpUMEHTANIbHBIE METOABl U3YUEHUsI BEUIECTB U UX MPEBPALIEHUN: O3HAKOMIICHUE C
oOpa3amMi OpraHM4YecKuX BELIECTB M MaTepHajlaMyd Ha X OCHOBE, MOJECIUPOBAHUE MOJIEKYI
OpPraHMYECKUX BELIECTB, HAOJIOJEHUE W ONUCAaHHE JAEMOHCTPALMOHHBIX OIBITOB IO



NPEBPALICHUIO OPraHMYECKUX BEIIECTB MPU HArpeBaHUM (IJIaBJeHHE, OOYIrIMBaHUE U
rOpEeHue).

YraeBoaopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHH pAn. MeTaH M 3TaH — NOPOCTEUIIHE
NpeICTaBUTENIM alKaHOB: (U3MUECKHME U XUMHUYECKHME CBOMCTBA (pEaKIMM 3aMEICHUS U
rOpEHUs), HAaXOXKJACHHUE B PUPOJIE, TOIYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKHH PsiA. DTUIIEH U MPOMUIIEH — MPOCTEUIINE
NPEICTaBUTENIM AIKEHOB: (U3MUECKHE W XMMHYECKHE CBOWMCTBa (peakuuyd THIPUPOBAHMS,
raJIOreHUPOBAHMUSI, TUAPATALIUN, OKUCIICHUS U TIOJIMMEPHU3AIINH ), TOTyYeHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 n MetunOyraaueH-1,3: cTpoeHre, BaKHEUITHE XUMHUYCCKUE
CBOMCTBA (peakuus nmojuMepusauu). [lonydeHne CHHTETHYECKOro KayyyKa U PE3HUHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKMHA psia. AUETHIEH —
NPOCTEUIINN TPE/ICTABUTENb AJIKWHOB: COCTaB, CTpOEHUE, (PU3MUECKHME M XUMHUYECKHE
CBOMCTBa (peaKIMu TUIPUPOBAHUS, TAIOTCHUPOBAHUS, THApPATAIIMU, TOPEHHUS), TTOIYyYCHUE U
MIPUMEHECHHUE.

Apenbl. beH3on: coctaB, cTpoeHHE, (PU3MYECKUE W XMUMHUYECKHE CBOMCTBa (peakiuu
raJOr€HUPOBAHUS U HUTPOBAHUS), MOJyYEHUE M NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@usuyeckue u xXumuieckue ceoucmea (peakyuu 2an02eHUpo8anUsl U HUMpPOBAHUs), NOJIyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnMyeckas CBsI3b MEXAY YIVIEBOJOPOIAMH,
MIPUHAJIEKANTUMH K PA3IUYHBIM KJIACCaAM.

[IpupoaHbie UICTOYHUKH YIIIEBOAOPOAOB. [Ipupoanslil ra3 u nonyTHbIe HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HEPTH: MEpPEeroHka, KpPEeKUHT
(TepMHUUECKH, KaTaMTUTUUECKUH ), uponu3. [IpoaykTsl nepepadoTku HeTH, UX TPUMEHEHHE
B [IPOMBILIJIEHHOCTH U B ObITY. KaMEeHHBIN yroyib U MPOAYKTHI €ro NepepadoTKu.

OKCIEpUMEHTAIbHBIE METOABI U3YUEHUSI BEUIECTB U UX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3laMH 1miacTMace, KaydyyKoB U pe3uHbl, Kojuiekuuu «HedTe» u «YTroisb», MoieTupoBaHue
MOJIEKYJ1 YTJEBOJOPOJAOB M TaJOr€HONPOU3BOJHBIX, IMPOBEIECHUE HPAKTUYECKON paboThI:
IIOJIyYEHHE STUICHA U U3YYEHUE €0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XMMHYECKOM peakuumu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEUIECTBA WJIM NPOAYKTAa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 HUCXOJHBIX BEIIECTB WIN ITPOIYKTOB PEAKLINN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenbHble OHOATOMHBIE CHOUPTBHL. METaHON W 3TAHOJN: CTPOEHUE, (PU3HYECKUE U
XUMHUYECKUE CBOWCTBA (PEaKIMU C aKTUBHBIMH METaJlJIaMH, TaJOT€HOBOJIOPOaMHU, FTOPEHNE),
IpUMEHECHUE. BOOpOAHBIE CBSI3M MEXIYy MOJIEKYyJaMH COUPTOB. JleMCTBHME MeETaHoJa U
ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble CHUPTHL. ODTUJIEHIJIMKOIbL M TJIMIEPUH: CTPOCHHUE, (U3HYECKUE WU
XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBUE CO LIEIOYHBIMU METAJJIaMU, KaY€CTBEHHAsI peaKIus
Ha MHOTIOAaTOMHbIe cnupThl). JleiicTBue Ha opraHu3Mm uesoBeka. lIpuMmeHeHue riauuepuHa u
ATWJICHTJIUKOJIA.

@deHo: CTpOeHHE MOJICKYJbI, (DU3NYECKHEe W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denona.




Anpaeruapl U xemowusi. Dopmanpaerus, ameTanpAerui: CTpOeHHE, (U3NYECKUE U
XUMHUYECKUE CBOWCTBA (PEaKIMM OKHUCJIEHHS W BOCCTAHOBJIEHHS, KaYECTBEHHBIE PEAKLUH),
MOJIyY€HHE U PUMEHEHHUE.

OnHOOCHOBHBIE Mpe/eibHbIe KapOOHOBBIE KUCIOTh. MypaBbuHAs U YKCYCHAsi KUCTOTHI:
cTpoeHue, (U3MUecCKue M XMMHUYECKHE CBOWCTBa (CBOMCTBA, 0OIIME IS Kiacca KHUCIOT,
peaxius dTepuduKanmm), NoaydyeHue u npuMeHenne. CTeapuHoBast U OJIEMHOBASI KUCIOTHI KaK
MPE/ICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIee JIeHCTBHUE.

Crnosxxnble 3(Uphl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['UAPOIU3 CIOXKHBIX I(PUPOB.
Kupsl. ['unponus xkupos. [Ipumenenue xkupoB. buonornueckas poJib ) KAPOB.

VYriieBoabl: cocTaB, KiacCU(pUKaIMs yIiIeBOJOB (MOHO-, IU- U MOJucaxapubl). I moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI, (PU3NUECKHEe U XUMHUECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcunom Mmeau(ll), oxucieHue aMMHUaYHBIM PACTBOPOM
okcuga cepebpa(l), BoccTaHOBIEHHE, OpOXEHHE TIIOKO3bl), HAXO0XKJICHHE B MPUPOJIE,
MpUMEHEeHUE, Orosiorndeckas poiab. @otocunTe3. OpyKTO3a KAk U30MEP TIIFOKO3HI.

Kpaxman u nemnrono3a Kak npupojiHbie noauMepsl. CTpoeHre Kpaxmalia U HEJUTF0I03bI.
dusnyeckre U XMMHUUECKHUE CBOICTBA Kpaxmaina (TUIpoin3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

OKCIEpPUMEHTAIBHBIE METOJbl M3yYEHHs BEIIECTB M MX IIPEBPALLCHHI: IMPOBEACHUE,
HaAOJIIOJICHUE U ONUCAHHE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CHHUPTOB, KayeCTBEHHbBIE
peakIuyu OJHOATOMHBIX CIHUPTOB (OKHCiIeHHE 3TaHosa okcuaom wmeau(ll)), MHOroaTomMHBIX
crnupToB (B3auMojielicTBue mmiepuHa ¢ ruapokcugom Mmenu(ll)), anpaeruynoB (okucieHue
aMMUa4yHbIM pacTtBopoMm okcuga cepedpa(l) u rugpokcumom menu(ll), B3aumopeiicTBue
Kpaxmajla ¢ HOJIOM), IpPOBEJIEHUE NPAKTHUUECKOH pabOThI: CBOICTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XMMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEUIECTBA WJIM NPOAYKTAa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkane OpraHu4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI Kak aM(OTepHblE OpraHuyYecKkhe coequHeHus. Puznueckue Hu
XUMUYECKUE CBOICTBA AMHHOKHMCIOT (HA MNpuUMepe INMIMHA). buojormyeckoe 3HaueHHUE
aMUHOKHCIOT. [lenTuapl.

benkn kak mpupoJHBIE BBICOKOMOJIEKYJISIPHBIE coeAuHeHus. llepBuuHasi, BTOpu4Has u
TpETUYHAsl CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIU3, AEHATypauus,
KaueCTBEHHbIC PEaKlUU Ha OEJKU.

DKCcrepuMEHTAIbHbIE METO/bl M3yU€HHUsl BEUIECTB M MX MNpPEBpAIlCHU: HaOIIOJCHUE U
OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OETKOB MpPH HArpeBaHWU, I[BETHHIC
peakiuu OeIKOB.

BbicokoMoieKkyJIsIpHbIE COeIMHEHUSI

OCHOBHbIE MOHATHUS XMMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPHU3ALMH, CPEIHsAs MOJIeKyJspHas macca. OCHOBHBIE
METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN — MOTMMEPHU3ALUS U TIOJIMKOHIEHCALUS.



DKCnepUMEHTAIbHBIE METO/bI U3YUYEHHUS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIIEHUE C
oOpa3amu NpUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBsI3€H NpU M3YYEHMM opraHudeckoi xumuu B 10 xmacce
OCYILECTBIISIETCS. YEpEe3 HCIOJb30BaHUE KAK OOLIMX E€CTECTBEHHO-HAYUYHBIX IMOHSITHM, TaK U
MOHATUH, SBIIOINIMXCA CUCTEMHBIMH JUISI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1Iue ecTecTBEHHO-HAay4YHbIE MMOHSTHS: SBJICHUE, HAay4dHbIM (DakT, TMIIOTE3a, 3aKOH,
TEOpHUs, AaHAJINW3, CHUHTE3, KiIaccu(pUKalusg, MNEePUOAUYHOCTb, HAONIOEHNUE, HW3MEpEHMUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: MaTepHs, SHEpPrus, Macca, aroM, D3JEKTPOH, MOJEKYJa, SHEPreTUYECKH
YPOBEHb, BEILLIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BELECTBA, (PU3MUYECKUE BEJIMUMHBI U
€IMHULIBI UX U3MEPEHUS.

buonorus: kinerka, opraHusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelIeCTBa (O€TIKU, YIIAEBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE TOPObL, ITOJIE3HBIE HCKOTIAEMBIE, TOTUIMBO, PECYPCHI.

TexHoorus: NUIEBbIE TPOAYKThI, OCHOBBI PAllMOHAIIBHOIO ITUTAHUS, MOIOIIIE CPENICTBA,
JEKapCTBEHHBIE M KOCMETHYECKHME IIpemnaparbl, MaTepuanbl M3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI XMMHH

XUMHUUECKUN 3JIeMEeHT. AToM. Sapo aroma, H30TOINBIL. JJEKTPOHHAs 000JIOYKA.
DHepreTHYecKre YPOBHH, TOyPOBHUA. ATOMHBIE OpOuTaiy, S-, P-, d- anmemeHThl. OCOOECHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB M0 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHask KOH(PUTypalrs aTOMOB.

[lepnogmueckuit 3akoH u Ilepuonnueckas cucremMa xumuyeckux osnemenro JI. W.
MenpneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA M llepuonnueckod CHUCTEMBI XHMHYECKHUX
snemeHnToB JI. 1. MeHaeneeBa ¢ COBPEMEHHOW TEOpUEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUsI CBOMCTB XMMHUYECKUX D3JIEMEHTOB MU 00pa3yeMblX MMM MPOCTBIX U CIOXKHBIX
BEILECTB I10 TpyNIaM U nepuogam. 3HaueHUEe NEPUOJNIECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKasi CBA3b. BUIbl XUMHUYECKOM CBA3M (KOBAJCHTHAs
HETOJISIpHAsg W TMOJsipHasi, MOHHAs, MeTajuinyeckas). Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOMN
XUMHUYECKOU CBsi3U (OOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTS.
DnexkTpooTpuuaTeNbHOCTh. CTENeHb OKUCIIEHMS. IOHBI: KATHOHBI U aHHOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. [HMbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THUNA
KPUCTAJIIMYECKON PEIIETKMU.

ITonATHE O IUCHIEPCHBIX cUcTEMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas 1o
BEILIECTBA B paCTBOpE.



Knaccudpukanuss HeopraHmueckux coenuHeHud. HomeHkmatypa HeOpraHu4ecKux
BellecTB. ['eHeTHueckasi CBsA3b HEOPraHMYECKUX BEILECTB, MPUHAJICKANIUX K PA3TUYHBIM
KJIaccam.

Xumnueckas peakius. Krnaccudukainuss XUMHUUYECKHX peakUuid B HEOPraHUYECKOH H
OpraHUYECKON XUMUU. 3aKOH COXPAHEHUSI MACCHI BEIIECTB, 3a4KOH COXPAaHEHUS U MPEBPALLICHUS
SHEPIrUM MPU XUMUYECKUX PEAKITUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (pakTopoB. OOpaTUMBbIE pPEaKIIHH.
Xumuyeckoe paBHOBecue. PakTOphl, BIMSIOIMIME HAa COCTOSIHUE XUMHUYECKOTO PABHOBECHS.
[Tpunuun Jle [latemnbe.

OnekTponauTuueckas aucconuanua. CuiibHble U ciadble 3aeKTponauThl. Cpena BOAHBIX
pPacTBOPOB BEWIECTB: KHUCIasl, HEUTpaJbHAas, IEIOYHAS.

OKUCANTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPAIICHUMN: JIEMOHCTPALIUS
tabnun «llepuognueckas cucrema xumuueckux snementoB J[. M. MenaeneeBa», nzydeHue
MoOJIelel KPUCTAUIMYECKUX PEHIETOK, HaOJIOACHUE M OMUCAHUE JACMOHCTPAIMOHHBIX U
7a00OpaTOPHBIX OMBITOB (Pa3l0KEHHE MEPOKCHUJIAa BOAOpPOAA B MPHUCYTCTBUU KaTaauzaTopa,
ONPEIEIICHUE CPEIbl PACTBOPOB BEILIECTB C ITOMOIIBI YHUBEPCAIBHOIO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEJICHUE MPAKTUUECKOW paboThl «BnusHue pa3iaudHbiX (aKTOpPOB Ha
CKOPOCTh XMMUYECKON pPEAKIIUN.

Pacuérnble 3anaumn.

Pacuétel 1Mo ypaBHEHMSIM XHUMHUYECKHUX pEaKIUi, B TOM YHUCIEC TEPMOXUMHUECKHUE
Pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAsl 0TS BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. [lonoxenne HemeTauioB B llepuomuueckoi cHCTEME XUMHUUYECKHX
sanemenToB JI. V1. MenzaeneeBa u 0CoOEHHOCTH CTpoeHHsI aToMOB. Du3nyeckue CBOKCTBA
HEMETaJUIOB. AJIJIOTPOIMSI HEMETAJUIOB (Ha MpUMEpPE KUCIOpoia, cephl, pocdopa u yriaepoaa).

XVMMHUUYECKHE CBOMCTBA BAXKHEUIUX HEMETAUIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa,
yriaepoja W KPEeMHHUSA) M HMX COCAMHEHHH (OKCHUIOB, KHCJIOPOJACOAECPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEAUHECHUM.

Meramnsl. 1lonoxenue meraiuioB B llepuoanueckon cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OO0rue
¢usndeckue cBoicTBa MeTaioB. CIIaBbl METAUIOB. DJIEKTPOXUMHUYECKUN Psifl HATIPSKCHUM
METAJLJIOB.

XHUMHUYECKHE CBONCTBA BaXXHEUIIIMX METAJIOB (HATpUM, KaJlUM, KaJablUi, MarHWi,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mme crocoObl osTydeHust MeTaJIoB. [I[pruMeHeHre MeTaliioB B OBITY U TEXHUKE.

ODKCNEPUMEHTAIbHBIE METOAbl M3YYCHHMS BEIIECTB M WX IMPEBpAIICHUN: HU3YyYCHUE
KOJUIEKIIMU «MeTaibl ¥ CIUIaBbD», OOpa3ll0B HEMETANJIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4, HaAOJNIOJCHUWE U ONHCaHWE JIEMOHCTPAIIMOHHBIX U  JIAOOPATOPHBIX  OIBITOB
(B3auMOJENCTBHE TUIPOKCUIA ATIOMUHUS C PAaCTBOpPaMHU KHUCIIOT U IIEJI0YEH, KaueCTBEHHBIE
peaKuy Ha KAaTUOHBI METAJIOB).

Pacuétnrble 3amaun.



Pacuérbl Macchl BemiecTBa miM 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wih 00bEMY OJTHOTO U3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB, Pacu€Thl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, ECJIM OJTHO U3 BEIIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Posb xumun B 06ecrieueHuM 3K0JI0THYECKON, SHEPTeTUUECKOM U MUIIEBON OE30M1aCHOCTH,
pa3BuThH MeauIuHbl. [loHATME O HAydHBIX METOAAX MO3HAHUS BELIECTB M XWMHYECKUX
peaKuuil.

[IpencraBaenust 00 OOUMX HAyYHbIX MPUHLMIIAX HPOMBIIUIEHHOIO IOJyYEHUs
BaKHEHIINX BEIIECTB.

YenoBek B MUpE BEIIECTB M MaTEPUAIOB. BAXKHEHIINE CTPOUTENIBHBIE MAaTepHUallbl,
KOHCTPYKIIMOHHBIE MaTEpHajbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTEpUaibl I JJIEKTPOHHUKH,
HAaHOMAaTEpHAaJIbl, OpraHMUYECKUE U MUHEpaIbHBIC yI0OPEHHUS.

XUMHSI M 370pPOBBE 4YEJIOBEKA: MPAaBWIA HCIIONb30BAaHUS JIEKAPCTBEHHBIX IPENApaTos,
npaBuiia 6€30MaCHOT0 MCIOIb30BaHMsI IPENapaToB OBITOBOM XUMHUHU B IOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€W MPU U3YYEHUH OOIEH U HEOPraHUYECKON XMMUU B
11 kmacce oOCyIIECTBISETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUHBIX
MOHATUH, TAaK W TOHATHW, SBISIIOIIMXCA CUCTEMHBIMM JUIS OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4dHbId (akT, runores3a, 3aKOH, TEOpHs,
aHaliu3, CHUHTE3, KJIacCU(pUKALMs, MNEPUOAUYHOCTb,  HAONIOAEHUE,  IKCIIEPUMEHT,
MOJEIUPOBaHUE, U3MEPEHNUE, SBJIICHUE.

®usuka: Marepus, dHEpPrus, Macca, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HU30TOI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SHEPIeTHUECKUI YPOBEHb, BEUIECTBO, TENO, 00BbEM, arperaTHoe
COCTOSIHUE BEILIECTBA, (PU3NYECKHE BEIMUMHBI U €UHULIBI X U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHumsM, 3KocHcTeMma, Ouocdepa, MAKpO- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

["'eorpadusi: MuUHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIINBO, PECYPCHI.

TexHomorus::  XMMHUYECKAasT  MPOMBIIUICHHOCTb,  METAJUIYprus,  HPOU3BOACTBO
CTPOUTENBHBIX MaTepUaJIOB, CEJIbCKOXO3SIICTBEHHOE ITPOU3BOJICTBO, NUIIEBast
IPOMBIIIJIEHHOCTh, (papMaleBTU4ecKasi MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHUX
[IpEenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB, dJIEKTPOHHAS IPOMBILIIEHHOCTb,
HaHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI TI0 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpPeOOBaHUS K pPe3yibTaTaM OCBOCHHS OOYyYaroIIMMUCS
POrpaMM CpeHero ooiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM).
Haydno-Meroanueckoii OCHOBOM i pa3pabOTKU TUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
MIPOTpamMM CPETHETO 0OIIEeT0 00pa30BaHUS SABIAETCS CUCTEMHO-IEATEILHOCTHBIN TTOIXO/I.



B cooTBeTcTBUM C CHCTEMHO-AESATEILHOCTHBIM MOAXOJAOM B CTPYKTYpPE JHUYHOCTHBIX
pPE3yNIbTAaTOB OCBOCHUSI mpeaMera «XWMHS» Ha YPOBHE CpPEIHETO OOIIero o0pa3oBaHUS
BbIJICJIEHBI CJIETYIOIINE COCTABIISIONINE:

OCO3HaHWe OOYYAIOMIMMUCS POCCUUCKOW TpakIaHCKOW HMJIEHTUYHOCTH — FOTOBHOCTU K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HaJM4He MOTHUBAIMH K O0YYCHHIO;

L[EJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOECKICHUN JIMUHOCTA HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPAAUIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEU NEATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKAaMH, MPUCYIIMMHU LEJIOCTHONH CHCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMyue MPABOCO3HAHUS JKOJOTUYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh IIENU U
CTPOUTH KU3HECHHBIE TUIAHBI.

JINYHOCTHBIE pE3yJbTAaThl OCBOEHUSA IMpeAMETa «XUMHS» JOCTUTAIOTCS B EIMHCTBE
y4eOHOM W BOCHUTATEIBLHON JEATCIIBHOCTM B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU U HJ€ajJaMHU POCCUUCKOTO
TPaKJAHCKOTO OOIIECTBA, MPUHSATHIMHU B OOIIECTBE HOPMaMU M TIpaBUJIaAMH TOBEICHUS,
CIIOCOOCTBYIOLIMMU MPOIECCAM CaMOIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHUS
JUYHOCTU 00YyYarOIUXCsl.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeAMETa «XUMHUS» OTpaxaroT chOPMUPOBAHHOCTH
OTbITa TO3HABATEIBHON M TPAKTUUECKON JEATEIbHOCTH OOydYaromuxcs IO peaau3aiun
MIPUHSATHIX B 00I1IECTBE IIEHHOCTEN, B TOM UKCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMSI OOYYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBAXKEHUS K
3aKOHY W TIPaBOMOPSIIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOPMAaX M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOM JACSITEIBHOCTHU MPHU CO3JaHUU yUEOHBIX MMPOECKTOB,
pelIeHny y4eOHBIX U MO3HABATENIbHBIX 33/1a4, BHITIOTHEHUHU XUMUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JOTUKY W apTryMEHTbI
JIPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YU€OHOH ACSATEIBHOCTH;

2) NIaTPUOTUYECKOTO BOCTIUTAHMSA:

LIEHHOCTHOTO OTHOUIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTECYECTBEHHOM
XUMUH;

YBOKCHHUSI K MPOLIECCY TBOPUECTBA B OOJACTH TEOPUMU U TPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTIDKCHMSI HAYKU €CTh Pe3yibTaT JJIUTEIbHBIX HAOIIOJCHUH,
KPOIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

WHTEpeca M I[I03HABaTEJIbHBIX MOTHBOB B TOJYYEHHU U TIOCICAYIOIIEM aHAJIN3e
“H(pOpMaIUHU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONU OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHHUS;



CIIOCOOHOCTH OIICHUBATh CHUTYallMHM, CBS3aHHBIE C XWUMHUYECKUMU SIBICHUSMH, W
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEAEHUE M TOCTYIIKM CBOMX TOBApHUILEH C TMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) popmupoBaHuUs KYJIbTYPbI 310POBbSI:

MOHMMAHUA IICHHOCTEH 310poBOro W Oe3omacHOro oOpasza XKU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3NYECKOMY U MICUXUYECKOMY 370POBBIO;

coOmIo/IeHrs MpaBuil 0€30MacCHOT0 OOpallleHHs] ¢ BEIIECTBAMHU B OBITY, MOBCEIHEBHOMU
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHUMAHUS IICHHOCTH TPAaBWJI WHAUBUAYAJIHHOTO W KOJJIEKTMBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[10POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHMS TOCJIEACTBUN U HENPUATHS BPEIHBIX NPUBBIUEK (YMOTPEOJICHHS aJKOroJs,
HApPKOTUKOB, KypeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON EeATEIHbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUIAX ACSATEIBHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUM MPAKTHYECKUX 3aJad COLMAIbHOMN
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MpodecCHil pa3M4HOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJIbHON TpaeKTOpuU 0Opa3oBaHMs,
Oynymieit npodeccuu U peain3anui COOCTBEHHBIX KU3HEHHBIX TJIAHOB ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEM O0IIECTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eTIeCO00Pa3HOTO OTHOIIEHUS K PUPOJIC, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3eMiie;

MMOHUMAaHUS TJ100AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM, BIUSIHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHOM CPEbI;

OCO3HaHMSI HEOOXOAUMOCTH UCTIOIB30BAHUS TOCTUKEHUN XUMUU ISl PEIICHUs BOTIPOCOB
PalMOHAIBHOTO NPUPOONOJIb30BAHHUS;

AKTUBHOTO HEIMPHUATHUS JIEMCTBUN, MPUHOCAIIUX BPEJ OKPYKAIOIIEH MPUPOIHOW CpPELE,
YMEHHUS MPOTHO3UPOBATH HEOIATONPUSITHBIE SKOJOTHUYECKUE TTOCIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUM U IPEAOTBPALLATh UX;

HaJlMyus Pa3BUTOTO0 HKOJOTHMYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYphl, OIbITA
NEATEIbHOCTH JKOJIOTUYECKOW HAIpaBJICHHOCTH, YMEHHUS pPYKOBOJICTBOBATHCSI HUMHU B
MO3HABaTEJIbHOW, KOMMYHUKATUBHOW W COLMAJIBHOW TMPAKTUKE, CIOCOOHOCTH U YMEHHS
aKTUBHO ITPOTUBOCTOSIThH UIC0JI0THH XeModoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKY;



NOHMMAHUA ClNeUM(UKN XMMUU KaK HayKH, OCO3HaHHs €€ ponu B (POPMUPOBAHUU
palOHAJIbHOTO  HAYYHOTO  MBIIUIEHUS, CO3JaHUU  IIEJIOCTHOTO  TpPEACTaBiIeHUS 00
OKPYXalollleM MHpE Kak O €AWHCTBE IPUPOABI M 4YEIOBEKA, B IIO3HAHWM INPUPOIHBIX
3aKOHOMEPHOCTEN U peLIeHUH NMPoOIeM COXpaHEHUS IPUPOJHOTO PaBHOBECHS,

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XMMHHM JUIsl COBPEMEHHON LMBWIM3ALMU: B €€
T'YMaHUCTHYECKOW HAIPaBICHHOCTH M BAXHOM POJHM B CO3JaHUHM HOBOM 0a3bl MaTepualbHOMN
KYJbTYpPBbI, pEHIEHUU TJI00ABHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CHIPbEBO,
HPHEPreTUUECKON, NHIIEBOM U OSKOJOTMYECKOM O€30lacHOCTH, B Pa3BUTUU MEIULMHBI,
00eCreYeHnn YCJIOBUM YCHEIIHOTO TPyJda M SKOJIOTMYECKH KOM(POPTHOW JKHU3HHM Ka)I0ro
yJjIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: TIOHMMAHHs CYIIHOCTH METOJOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BATh MOTYYaEMbl€ 3HAHUS JIJIS
aHaJln3a U OOBSICHEHMS SIBJICHUI OKPY’KAIOLIETO MHMpa M MPOUCXOIAIIMX B HEM HM3MEHEHUH,
YMEHHUs JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIMXCS
JAHHBIX C LENBIO MMOJYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO HCIIOJNb30BaTh XUMHUYECKUWE 3HAHMS [JIs PEIICHUS
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYaIHIX;

MHTEpeca K IO3HAHUIO U UCCIIE0BATEIBCKON ACATEIBHOCTH;

TOTOBHOCTU U CIHOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHUIO UM CamMO0OOpa30BaHUIO, K
AKTUBHOMY TIIOJIyYCHUIO HOBBIX 3HAaHMW 110 XUMHUH B COOTBETCTBHHM C >KU3HCHHBIMHU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTSM TpyAa B pa3iMuHbIX cdepax npodecCHOoHaIbHON

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOEHHUS YYEOHOro mpeaMera «XUMHUS» Ha YPOBHE
CpeHero o01ero oopa3oBaHus BKIKOYAIOT:

3HAYUMBbIE JJI1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAFOIIMXCS MEKIUCITUTITMHAPHBIS
(MeXTIpeIMeTHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIIME IICJIOCTHOCTh HAYYHOH KapTUHBI
MHpa ¥ CHenu@uKy METOJOB TO3HAHUS, UCIOJB3YeMBIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEILIECTBO, JHEPrus, SBJICHHE, MPOIIECC, CUCTEMa, HAy4HbIH (AKT, MPUHIINI, THUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAOIIOACHUE, U3MEpPEHHE, DKCIIEPUMEHT U
Jpyrue);

yHUBEpCaibHbIC  y4eOHBIE  ACHCTBUSA  (TO3HABAaTENbHBIE,  KOMMYHHKATHBHBIC,
peryisTuBHbIE), obecrneunBamomue G(opMupoBaHue GYHKIMOHATBHOM TPAMOTHOCTH U
COIMAIbHON KOMITETCHIIUHA 00YYaIOuXCs;

CIIOCOOHOCTh ~ OOYYaroIIMXCsl ~ UCIOJIb30BaTh ~ OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIC,
MHPOBO33pEHUYCCKAE 3HAHUS W YHHBEPCAJbHBIC Y4eOHBbIC JEHCTBHS B TO3HABATCIHLHOW M
COLIMAIBHOM ITPAKTHUKE.

MeTtanpeaMeTHbIE PEe3yJIbTaThl OTPaXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YIeOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a30Bble JIOrHYEeCKHUE 1eHCTBHUA:



CaMOCTOSITENIbHO (DOPMYIHpPOBaTh U aKTyaJU3UpPOBAaTh MpPoOOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpENEIATh LENU JEATENbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUU HUX JOCTHXKECHHUS,
COOTHOCHUTB PE3YJbTAThI AEATEILHOCTHU C IIOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIICIATH
XapaKTEpHbIE MpPU3HAKA TOHATHUI W YCTaHABIMBaTh HX B3aHUMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIINE OHATHUSA 1J11 00BICHEHUS OTACNIbHBIX (DaKTOB U SIBJICHUI;

BbIOMpaThb OCHOBAaHUS U KPUTEPUM U1 KIACCHU(PUKAIMM BEUIECTB U XUMHUYECKHX
peaKkiuu;

YCTaHaBIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H MEKIY U3y4Ya€MbIMU SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbIC, JI€AyKTUBHBIE, II0 aHAJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTPUBAEMBIX SBJICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

INPUMEHSTH B MPOLIECCE TIO3HAHUS, UCIIOJb3yEMbIE B XUMHHM CUMBOJIMUECKHE (3HAKOBBIC)
MOJENIA, NPeoO0pa3oBBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMUYECKHWA 3HAK (CHMBOJI)
AJIeMEeHTa, XUMU4YecKasi (opMyIia, ypaBHEHHE XUMUUECKOW PeakUy — IPHU PEIICHUH Y4EeOHBIX
ITIO3HABATEJIbHBIX U MPAKTUYECKUX 3a]ad, IPUMEHITh Ha3BaHHBIC MOJEJIbHBIC NPEACTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHMM.

2) 0a3oBbI€e MCCIEI0BATEIbCKHE e CTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO O3HAHUS BEILIECTB U XUMUYECKUX PEAKIU;

dbopMmynupoBaTh LEIM W 3aJa4M  HWCCIEAOBAHMS, HCIOJNb30BAaTh IIOCTABICHHBIE H
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI
1 (OpMHUPOBAHMSI TUTIOTE3bI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUIA;

BJIAJIETh HAaBBIKAMU CaMOCTOSTEIbHOTO IUIAHUPOBAHMS M TPOBEACHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUSI HAOJI0IaTh 32 XOJAOM MPOLECCa, CAMOCTOSATEIBLHO
MPOTHO3UPOBATh €ro pe3yjabTaT, (opMynIHpoBaTh OOOOIIEHHS MU BBIBOJAbI OTHOCHTEIBHO
JOCTOBEPHOCTH  PE3YJbTAaTOB  MCCIIEJJOBAHMS, COCTaBISATH OOOCHOBAHHBII OTY4ET O
poJieJIaHHOM padoTe;

NpuOOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBATENLCKOW W MPOEKTHOM JI€ATENbHOCTH,
MPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIBHOMY IOUCKY METOJOB pEUICHUS
MIPaKTUYECKUX 3aJ]1a4, IPUMEHEHHIO PA3JIMYHbBIX METOAOB ITO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B Pa3JIMYHBIX MCTOYHMKAX HWHGPoOpMauuu (HAYyYHO-TIOMYJIsIpHas
JuTEpaTypa XHMMHYECKOrO COJEp:KaHHus, CHOpaBOYHbIe MocoOus, pecypcbl HWHTepHeTa),
aHAIM3UPOBaTh HMH(OpPMALUIO PpA3NUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

bopMyIIMpoBaTh 3ampochl U TPUMEHSATH PA3IUYHbIE METOJAbI MPH IMOHCKE U O0TOOpe
uH(popMauu, He0OXOIMMOM ISl BBIOJIHEHUS YUEOHBIX 33/1a4 ONpPEAeIEHHOTO TUIIA;

MpUOOpETaTh OMbBIT UCIOJIB30BAHUS UH(POPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOUpATh ONTUMANbHYIO (hOpMy mpeacTaBiieHuss HHPpOpMaIK (CXEMBI,
rpaduky, AHarpaMMebl, TaOJIUIbI, PUCYHKHU U IPYTUE);



WCIIOJIB30BaTh HAyYHBIN SI3bIK B Ka4yeCTBE CpPEACTBA MpPU paboTe ¢ XHUMHYECKOU
uH(popMaIuen: NPUMEHSITh MEXNpeaMeTHble ((QU3MYecKne M MaTeMaTHYeCKUe) 3HaKu |
CHUMBOJIBI, (OpMYJIbI, aOOpeBUATYpPHI, HOMEHKIIATYPY;

MCTIONIb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYCCKUE CPECTBA HATIISITHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYK/1aeMOM TeMbI B XOJ€ TUajora W/Wid AUCKYCCHUH,
BBICKA3bIBaTh HJCH, (OPMYIMPOBATh CBOM TPEIJIOKECHUS OTHOCUTEIHHO BBITOJTHCHHS
NpeI0KCHHON 3a1a4u;

BBICTYIIaTh C MPE3CHTANMCH pe3yIbTaTOB MO3HABATCILHOW JEATEIBHOCTH, TOTyUYEeHHBIX
CaMOCTOSTEIbHO WM COBMECTHO CO CBEPCTHHKAMH TP BBITIOJIHCHHH XHMHYECKOTO
DKCIIEPUMEHTA, TMPAKTHYECKOW pabOTHl IO WCCIICIOBAHUIO CBOWMCTB HM3yYaeMbBIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYIMPOBATh BHIBOJABI MO pe3yjbTaTaM IMPOBEAEHHBIX
MCCIICJIOBAaHU ITyTEM COTIIACOBAHUS TTO3UINI B X0/1e 00CYKIeHUS 1 0OMEHA MHEHHUSIMHU.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO TMO3HABATENBHYIO NEATEIHHOCTD,
ompenensas e€ meayd U 3a7a4d, KOHTPOJIHPOBATh M IO MEPEe HEOOXOIUMOCTH KOPPEKTHUPOBATH
Mpe/JIaraeMblil alrOPUTM JIEUCTBUI MPU BHITIOJIHEHUH YY€OHBIX U UCCIEI0BATENbCKUX 3a/1ad,
BBIOMpATh Hanbosiee 3HEKTUBHBIN CIOCO0 WX PEHICHUS ¢ YY€TOM TOJyUYEeHHs] HOBBIX 3HAHUM
0 BEIIECTBaX U XMMUYECKUX PEaAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JEATENHbHOCTH Ha OCHOBE CaMoOaHaiIW3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KITACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTpakaroT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUNA O XHMHYECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOW KApTUHBI MHUpA, PO XMMHHU B TIO3HAHUHU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYpPbl JUYHOCTH, €€ (DYHKIHOHAJIBbHOW T'PaMOTHOCTH, HEOOXOJIUMOW ISt
pelIeHus] MPAKTUYECKUX 3aJad U HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEAE;

BJIAJICHUE CHUCTEMON XHWMHYECKHUX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJArarouiue
MOHATUSL (XMMHUYECKHM DJJEMEHT, aToM, OJEKTpOHHas o000JI0YKa aToma, MOJIEKYJa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATEIBHOCTh, XHUMHYECKas CBS3b, CTPYKTypHas Qopmyia
(pa3BépHyTass M COKpali€HHas), MOJb, MOJISIpHas Macca, MOJSIPHBIM OOBEM, YIJIEPOIHBIN
ckeneT, (DYHKIHMOHAJIbHAs TPYIIA, pagukal, W30MEpHUs, HW30MEpbl, TOMOJIOTHUYECKUN P,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOI U a30TCOAEPKAIINE COCIMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COSTMHEHMUS); TCOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
opraHuueckux BemectB A. M. byrtinepoBa, 3akoH COXpaHEHHMS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUM; MUPOBO33PEHUYECKHE 3HAHUS, JIekKallue B
OCHOBE MOHWMAaHUS MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUM, (PAKTOIOTHIECCKUE



CBEJIEHUSI O CBOMCTBax, COCTaBe, MOJYyYEHWHW M OE€30MaCHOM HCIIOIh30BAHUM BaXKHEUIITHX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU JIEITETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE MPU3HAKU MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE TOHSITHS IIPU OMKMCAHUU COCTaBa, CTPOCHUS
U TIPEBPAILEHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUI HMCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHOW) GOPMYT OpraHUYECKUX
BEILIECTB U YPABHEHUM XUMHUYECKUX PEaKIUi, U3rOTaBIMBATh MOJIETU MOJEKYJ OPraHMYEeCKUX
BELIECTB VISl WJUTIOCTPAIMU MX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

chOPMHPOBAHHOCTh ~ yYMEHUW  yCTaHABIMBATh  NPHUHAMICKHOCTh  HM3yUYCHHBIX
OPTaHWYECKUX BEIIECTB IO WX COCTaBY M CTPOCHHIO K OIPEACIEHHOMY KIAcCy/Tpymie
COCIMHEHUN (YyrieBoaopo/sl, KHUCJIOPOJI u azoTcojepKaIme COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHMS), JaBaTh MM  Ha3BaHUS 1O  CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Takxke mNOpUBOAUTH TPUBUAIBHBIE HA3BaHUS OTICIBHBIX
OpTaHUYECKUX BEIIECTB (ITHICH, MPOIWICH, alleTUJICH, ATHJICHTJINKONb, TJIMIEPUH, (PEeHO,
dbopmanpaeru, aleraabIeru, MypaBbiHasi KUCIIOTa, YKCYCHAasl KUCJIO0Ta, OJICMHOBAsl KUCJIOTAa,
CTeapuHOBas KUCJIOTA, TJII0K03a, (PYKTO3a, Kpaxmall, IEJUII0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEICIATh BUABI XUMHUYECKOW CBA3UM B OPraHUYECKUX
COEeIMHEHUSIX (OJIMHAPHBIC U KPATHEHIE);

c(hOPMHUPOBAHHOCTh YMEHHS TPUMCHITH TOJOXKECHHUSI TCOPHUH CTPOCHHUS OPTaHMYECKUX
Bemects A. M. BytiepoBa niisi 00bSICHEHHs] 3aBUCUMOCTH CBOMCTB BEILLIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHUSI MACChI BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (PUIMUECKHE W
XUMUYECKHE CBOWCTBA THIHYHBIX TPEJICTABUTENICH pPa3IUYHBIX KIACCOB OPTaHWYCCKUX
BEIIEeCTB (METaH, dTaH, ATWICH, NPOMWJICH, alleTuieH, OyramueH-1,3, meTmiOyramueH-1,3,
OE€H30J1, METaHOJI, ATAHOJ, dTUJICHIJIMKOJb, TJULIEpUH, (DEHOJ, aleTaabJAerua, MypaBbUHas U
VKCyCHasi  KHCJIOTBHI, TJIFOKO3a, Kpaxmaj, IeJUTI0JI03a, aMHUHOYKCYCHasi  KHUCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh WMCTOYHUKHA YTJIEBOJIOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, yrojib), CIOCOObI UX MEPEepadOTKHM U MPAKTUYECKOE MPUMEHEHHE
MPOJIYKTOB NEPepadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS IO XUMHUYECKHUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIISCTBA WIIM IMPOJIYKTa PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB HIIA MTPOTYKTOB PEAKIINN );

c(hOpMHUPOBAHHOCTH YMEHUH BJIAJCTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METO/aX HAYIHOTO
MO3HAHUS, WCTOJIB3YEMbIX B XHMHH TIPU HM3YYCHHH BEIIECTB M XUMHYECKUX SBICHUUN
(HabmrofieHe, UW3MEpEeHue, OHKCIEPUMEHT, MOJCIMPOBAHUE), HCMOJIb30BaTh CHUCTEMHBIE
XUMUYCCKUE 3HAHUSA IS TPUHATUS PEHICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMHU U WX MPUMCHCHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOATh TIPaBUIa MOJb30BAHUS XUMUYECKON TTOCYI0N H
nabopaTopHBIM 000PYI0BAHUEM, a TAK)KE MPaBHIIa OOpAIeHUs C BEIIECTBAMUA B COOTBETCTBUU
C MHCTPYKIIMSMHU TI0 BBITTOJTHCHHIO JTA00PaTOPHBIX XMMHUYECKUX OIBITOB;



c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XUMUYECKUNW SKCIEPUMEHT
(npeBpalleHuss OpraHMYEeCKUX BEIECTB IPHU HAIPEBAHHUHM, TIOJyUYEHHUE ITHICHA U U3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKLUUU OPraHMYEeCKUX BEIIECTB, JEHATypauusi O€EJIKOB IpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEJIKOB) B COOTBETCTBUHU C NPABUIIAMM TEXHUKU 0€30IaCHOCTU
py OOpAaIEHUH C BELIECTBAMU U JJAOOPATOPHBIM 00OPYIOBAaHUEM, MPEACTABIATH PE3YIbTATHI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3amuCH ypaBHEHUH COOTBETCTBYIOLIUX pPEAKIHN U
(dbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE STUX PE3YJIbTATOB;

Cc(OPMUPOBAHHOCTh YMEHHM KPUTUYECKH AHAIU3UPOBATH XUMHUYECKYIO HH(OpMAIHIO,
[OJy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (cpeiacTBa MaccoBod uHpopMmanuu, HHTepHeT H
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHUI COOIIOAaTh MpaBWila 3KOJOTMYECKH LIEJIecO00pa3HOro
MOBE/ICHUS B OBITYy M TPYAOBOHM MACSATENPHOCTH B IIEJIAX COXPAHEHHSI CBOETO 370POBBS U
OKpY>KaloIlled IPUPOJIHOMN Cpelibl, OCO3HABATh OMACHOCTh BO3/IEHUCTBUS Ha JKUBBIE OPraHU3MBI
ONpENENEHHBIX OPraHWYECKUX BEIIEeCTB, MOHMMas cMbIca nokazarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHbLIEHUS U IPEIOTBPAIICHHUS UX BPEIHOTO BO3/IEUCTBHS HA OPraHu3M
4eJI0BEKA;

U1 00YyYaroIIMUXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsl: YMEHHE IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKUX SBJICHUI;

UIA  CJHENbIX W CHa0OBUASIIMX OOYyYaroIIMXCSl: YMEHHE HCIOJIb30BaTh peIbepHO-
TOYEUHYI0 cucTeMy o0o3HaueHul JI. bpaiins aisd 3anucu XuMU4ecKkux GopMyil.

11 KITACC

[IpenMeTHBle pe3yiabTaThl OCBOCHHUS Kypca «OOmias u HeopraHuyeckas XuMUs»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh TIPEJCTABICHUH: O XHMHYCCKOM COCTABJISIOIICH €CTECTBEHHO-
Hay4yHOU KapTHHBI MHpA, POJIM XUMHHU B TO3HAHUU SBJICHUU TPUPOIBI, B (POPMUpPOBAHUU
MBIIUICHUSI U KYJIbTYpPbl JUYHOCTH, €€ (DYHKIHOHAJIBbHOW T'PaMOTHOCTH, HEOOXOJIUMOW ISt
pelieHnusT TPAKTHYECKUX 3aJad M DKOJOTHMUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
310POBbBIO U ITPUPOJITHOM CPE/IE;

BJIAJICHUE CHUCTEMOW XHWMHWYECKUX 3HAHUW, KOTOpAsl BKIIKOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XMMHUYECKHUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTpOHHBIC OpOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0O0BEM, BaAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEMECHBb
OKHCIICHHS, XHMMHYECKas CBs3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
KpPUCTAJUIMYECKAsT  PEIIETKA, TUIBl XUMHYECKHX PpEAKIUid, PpacTBOpP, SJIEKTPOJIMUTHI,
HEDJICKTPOJIMUTHI, JICKTPOIUTAYECKAS] AUCCOLUAIMSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklMi, XUMHUYECKOE€ pPaBHOBECHE), TEOPUM M  3aKOHBI  (Teopus
AJICKTPOJUTUYECKON JHcconManuu, nepuoanyeckui 3akoH JI. WM. MenpaeneeBa, 3akoH
COXPaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKHUX
peaKuusaX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKHUM S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JIeKAIME B OCHOBE IMOHMMAHUS TPUYMHHOCTA M CHUCTEMHOCTH XHUMHUYECKUX SIBIICHUM,
(haKTOJIOTHYECKHUE CBEICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHUU U 0€30I1aCHOM HMCIOJIb30BAHUU
BOKHEUIITUX HEOPTAHUUECKHUX BEIIECTB B OBITY U IPAKTUYECKOM IESITEIIBHOCTH YEIIOBEKA;



c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATHh XapaKTePHbIC MPU3HAKU MMOHATHN, YCTAaHABIUBATH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU OMUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPALLICHUMN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCHOJIB30BATh XUMUYECKYIO CHUMBOJIMKY JUIsl COCTaBIICHUS
(dbopMy BEIIECTB M YpaBHEHUN XMMHUYECKUX pPEaKUUi, CUCTEMATHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIBHBIX HEOPTraHUYECKHX BeEIIeCTB (yrapHBIH Ta3,
VTJIEKHUCIIBIA Ta3, aMMUaK, raméHas W3BECTh, HErami€Has M3BECTb, MUTHEBAs COJA, MUPUT U
Apyrue);

c(hOPMUPOBAHHOCTh YMEHUM OMNPENENSITh BAJEHTHOCTh U  CTENEHb  OKHUCIICHUS
XUMUYECKUX D3JIEMEHTOB B COEIUHEHUAX Pa3JIU4YHOIO COCTaBa, BHUJI XUMHUYECKOH CBA3U
(xoBaneHTHAas, MOHHAsI, METAJUIMYECKAs, BOJAOPOIHASA) B COCAUHEHUSAX, TUII KPUCTAIIMYECKOM
pPEIETKM KOHKPETHOTO BEIIEeCTBA (aTOMHAsl, MOJIEKYJIIpHAsi, HMOHHAsA, METaJUIMYecKas),
XapakTep cpeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COEAUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBAThH MPUHAJIC)KHOCTh HEOPTaHUYECKUX BEIECTB
10 UX COCTaBy K OINpPEAENIEHHOMY KJIacCy/TpyIIie COEAUHEHUN (ITPOCThIE BEIIECTBA — METAJLIIbI
Y HEMETaJIbl, OKCU/Ibl, OCHOBAHHUSI, KUCJIOThI, aM(QOTEPHBIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW PpACKpbIBaTh CMBICI mepuoandeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb DJJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX dJIEMEHTOB 1—4 nmepnoaoB Ilepuoandyeckor CUCTEMbl XUMHUYECKUX dJIEMEHTOB /.
W. MenneneeBa, UCMONB3Ys TMOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTANIN», «IHEPTETHUCCKUEC
YPOBHUY», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHSI CBONCTB XMMUYECKHX DSJIEMEHTOB U HUX
COEIMHEHUN MO Tepuojiam U rpymnmnam [lepuoguueckoil cUCTEMbl XUMHUYECKUX 3JEMEHTOB /.
H. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHUE
CBOWCTBA HEOPTaHMYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXKJy HEOPraHMYECKMMH BEIIECTBAMU C TOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHiA;

c(hOPMUPOBAHHOCTh YMEHUS KJIACCUPUIMPOBATh XUMHUYECKUE PEAKIMHU IO Pa3IUnYHbIM
Mpu3HakaMm (YHUCIy M COCTaBy pearupyrolldx BeIIECTB, TEIIoBoMY H(h(]eKTy peaxiuu,
U3MEHEHUIO  CTENEeHEeW OKHUCIEHUS  JJIEMEHTOB, OOpaTUMOCTH  pEakluu, Yy4acTHUIO
Karaam3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABIIATh YPABHEHUS PEAKIIUNA PA3TUYHBIX THUIIOB, MOJHBIE
Y COKpalIEHHbIC YPaBHEHUS peaKIuii HOHHOTO OOMEHA, YUYUThIBAs YCIOBUS, IPU KOTOPBIX ITH
peaKkuu UayT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIUHU, TMOATBEPIKIAIONINE KadyeCTBEHHBIN
COCTaB PpA3JUYHBIX HEOPTraHMYECKHUX BEIIECTB, pACMO3HABATh OINBITHBIM MYTEM HOHHI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUIN PACKPHIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIMii TOCPEICTBOM COCTABIIEHUS AJIEKTPOHHOTO OalaHca dTUX PEaKIui;



c(hOpPMHUPOBAHHOCTh YMEHUH OOBACHITH 3aBUCHMOCTDh CKOPOCTH XMMHYECKOU PEaKIH OT
pasTUYHBIX (DAKTOPOB; XapaKTEP CMEMICHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTU OT
BHeIIHero Bo3aeicTBus (nmpuniun Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHMHUYECKHE TMPOIECCHI, JexkKallhe B
OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHS] CEPHON KUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTD
MpeACTaBICHU 00 OOIIMX HAyYHBIX HNPUHIUIAX U SKOJOTHYECKHX MPOOIEeMax XMMUUYECKOTO
MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCIEHUS C UCIOJIb30BAHUEM TOHATUS
«MaccoBasi JI0Jig BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B NPH XHUMHYECKUX
peaKIusax, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3P (dEeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, PEBPAILLICHUS U COXPAHECHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOATh MpaBWIIA MOJIb30BAHUS XUMUYECKON MOCYI0U U
1abopaTOpHBIM 000PYI0OBAaHUEM, a TAK)KE MpaBHIa OOpaIlleHUs C BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKILMSIMU IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUU TUIAHUPOBATh U BBIMOJHATH XUMHYECKUM HKCIEPUMEHT
(pa3noxeHue MEPOKCHAA BOJOPOJA B MPUCYTCTBUU KaTallM3aTopa, OIPECICHHUE CPEeIbl
pacTBOPOB BEIIECTB C MOMOIIBIO YHHMBEPCAIBHOTO WHIMWKATOpPA, BIHMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XWMHYECKOW PpEaKIUu, pPeaklud HMOHHOTO0 OOMEHA, KayeCTBEHHBIC
peakiuu Ha cyibdar-, KapOoOHAT- W XJIOPUI-aHUOHBI, HAa KAaTHOH aMMOHMUs, pEUICHUe
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMaMm «Metamibl» U «HemeTramibl») B COOTBETCTBUM C
MpaBuUjaMU TEXHUKM O€30MacHOCTU MpU OOpallleHHH C BEIIeCTBAMH U JIAOOPATOPHBIM
000OpyZI0BaHUEM, MPEJCTABISATh PE3YJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (QopMe 3ammcu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuii U (QOpMyJIUpOBaTH BBIBOALI HAa OCHOBE J3THUX
pEe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHI KPUTUYECKH AHAIM3UPOBATH XUMUUYECKYH0 HHQPOpPMAIIHIO,
MOJIYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEeACTBa MAacCOBOM KOMMYHHUKauuu, VHTEpHET M
JAPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOJATh TMpaBUjia JKOJIOTUYECKH IeJeco00pa3HOTO
MOBEJICHUSI B OBITY M TPYAOBOM JEATEILHOCTH B IIEJSAX COXPAHEHUSI CBOETO 3J0pPOBbS U
OKPY’KaroIIEW MPUPOJHON CPEbI, 0CO3HABATH OMACHOCTh BO3JICHCTBHS HA KUBBIE OPTaHU3MBbI
onpenenEHHbIX BEIIeCTB, MOHUMasi cMbici nokazarens [1JIK, moscHsaTs Ha mpuMepax criocoOs
YMEHBIIICHUS U IPEAOTBPAIICHUS UX BPEIHOTO BO3/ICICTBHS HA OPTraHW3M YEJIOBEKA;

JUIsl 00YYaroIMXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUTSL  CIIETIBIX W CHA0OBWISIIMX OOYYarolIuXcCs: YMEHHE HCIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3Hauenuit JI. bpaiins pist 3anucu XumMudeckux GopMyL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undposbie)
Ne /i Kourpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHS OPTraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Hroro mo paszneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIe YTIE€BOAOPOABI — aJTKAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: aTIKEHBI, 5 1
' AJKaMEHBbI, ATKUHBI
2.3 ApomaTH4ecKkue yriaeBog0pOoIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' UX mepepaboTka
Hroro no paznery 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAnHeHU st
3.1 Crupter. @enon 3
3.9 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1
' Cnoxuble 5Qupsl
3.3 VYriaeBoasl 3 1
Hroro no paznery 13
Pa3neua 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3




Hroro no pazneny

Pa3znea S. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne i/m P Kourpoubnble IIpakTHyeckue (ubp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMHUYECKHE pEeaKIuu 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTais 6
2.2 HemeTramsr 9 1
53 CBsi3p HEOPTAHUYECKUX U OPTAaHIUUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 XHUMUS U )KU3Hb 4




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

34




10 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
JlaTa
Ne IpakTn uudgposbie
Tema YpoOKa KOHTpOJ‘IbHBIe N3Y4YEeHH
n/n Bceero yecKue OﬁpaSOBaTe.Hl)H
padoThbI b
padoThI ble pecypcesl
IIpenmer opranndeckoil XUMHHU, €€ BOSHUKHOBECHIUE, PA3BUTHE https://myschool.e
1 PEANET Ob P 1 0 0 03.09.24 PV
U 3HAUEHUE du.ru/
Teopust cTpoeHUs OpraHuYeCKUX coeauHeHud A. M. https://myschool.e
2 DI CTPOCHILT O 8 1 0 0 10.09.24 - PV
bytiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS du.ru/
[IpencraBnenue o KiIacCHPUKAIUN OPTAHUICCKUX BEIIECTB.
https://myschool.e
3 Homenknarypa (cucrematuyeckasi) 1 TpUBUAIbHBIE Ha3BAaHUS 1 0 0 17.09.24 duru/
OpPraHMYECKUX BEIIECTB '
. https://myschool.e
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHUH PSIJT 1 0 0 24.09.24 du?u / ¥
https://myschool.e
) MerTaH 1 3TaH — NpOCTENUIINE NPEACTABUTEIN AJIKAHOB 1 0 0 01.10.24 durl)’u / ¥
. https://myschool.e
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 08.10.24 dupru / ¥
https://myschool.e
7 OTHUJIEH U IPOMUIIEH — IIPOCTENIINE ITPEICTABUTENIN AIIKEHOB 1 0 0 15.10.24 du?u / Y
[Ipaktuyeckas pabora Ne 1. «Ilomyuenue sTuneHa U U3y4eHHe https://myschool.e
8 PARTIFCCat p Vi i 1 0 1 221024 PV
€ro CBOMCTBY du.ru/
Anxanuensl. byraguen-1,3 u merunOyraguen-1,3. [Tonyuenue https://myschool.e
9 ! VI T A 1 0 0 20.10.24 1 PV
CUHTETHUYECKOTO KayuyKa U pe3HHbI du.ru/
10 AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUMA 1 0 0 https://myschool.e
pAana. ALETUIIEH — NPOCTEUIINI TPEACTABUTENb AJIKUHOB du.ru/
https://myschool.e
11 ApeHbl: 0eH30JT ¥ TOTY0JI. TOKCHYHOCTh apeHOB 1 0 0 dupru / ¥
. https://myschool.e
12 Boruncnenus no ypaBHEHUIO XMMHUYECKON peakliuu 1 0 0 duru/
13 I'eneTnyeckas cBsI3b yriaeBOAOPOAOB, IPUHAICKAIIUX K 1 0 0 https://myschool.e
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PAa3JINIHBIM KJIacCaM

du.ru/

[TpupoHbIe HCTOUHUKH YTIIEBOIOPOAOB: IPUPOAHBIN ra3 u

https://myschool.e

14 MONyTHBIE HE(QTAHBIC Ta3bl, HEPTh U MPOIYKTHI €& du.ru/
nepepaboTKu T
[TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB: l'IpI/IpOIiHBII/I ra3 u httos://myschool.e

15 MONyTHBIE HEDTAHBIC Ta3bl, HEPTh U MPOIYKTHI €& duru/
nepepadoTKu o

https://myschool.e

16 KonTponbhas pabota no paszueny «Yi1eBoJ0OpOIbI» duru/

17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOJ U OTAHOJI. https://myschool.e
Bonopoanas cBs3b du.ru/

https://myschool.e

18 MHOroaroMHbI€ CIUPTHI: ITHICHTIUKOIb U TIUIEPUH duru/

19 DeHoII: CTPOCHUE MOJIEKYIIBbI, (PU3NYECKHE U XUMHUECKUE https://myschool.e
CBOICTBA, IPUMEHEHHUE du.ru/

https://myschool.e

20 Anpaeruapl: GopManbaeTU U alleTalbAeTu . AIICTOH duru/

21 OnHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI: https://myschool.e
MypaBbHHAs U YKCYCHas du.ru/

29 [IpakTrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM https://myschool.e
KHUCIIOTBD» du.ru/

23 CreaprHOBas U OJI€MHOBAsI KUCIIOTBI, KAK IIPEICTaBUTENIN https://myschool.e
BBICIINX KapOOHOBBIX KHCIIOT du.ru/

24 MBpl1a Kak cOJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe https://myschool.e
JeUCTBUE du.ru/

o5 CrnoxHbIe 3(DUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. https://myschool.e
lMunponus cinoxHbIX 3pupoB du.ru/

https://myschool.e

26 Kupsl: runponus, npuMeHeHue, OnoIornyecKas posib KUPOB duru/

97 YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme https://myschool.e
MpeJICTaBUTENN: TIII0K03a, (PpyKTO3a, caxapo3a du.ru/

28 Kpaxmain u niemumrosnosa Kak MprpoOTHBIE TIOTTMMEPHI https://myschool.e
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du.ru/

29 KonTtponshas padora no paszneny «Kucnoponaconepxaue 1 https://myschool.e
OPraHUYECKHE COCTMHEHUSI du.ru/

30 AMUHBI: METHJIAMUH U aHWJIHH 1 nttps://myschool.e
du.ru/

31 AMHMHOKHUCIIOTHI KaKk aM(pOTEpHBIE OPraHUYECKUE COCTUHECHHS, 1 https://myschool.e
uX OMoyiornyeckoe 3HaueHue. [lenTu sl du.ru/

32 benku kak mpupoIHbIE BEICOKOMOJIEKYIISIPHBIC COSMHEHUS 1 23?2:/”mv50h00|'e
33 OCHOBHBIE OHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX 1 https://myschool.e
COCTUHEHUN du.ru/

34 OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1 https://myschool.e
coenuHeHuil. [ImacTmaccsl, Kaydyku, BOJOKHA du.ru/

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne IpakTuy ara nu¢ppoBbIe
n/n Tema ypoka Bcero Kontponn ecll)me IIJ[3yqunﬂ Oﬁl?al;OBaTeﬂbl-lble
ble padoThI paGoTI pecypes!

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs

1 1 0 0 6.09.24 https://myschool.edu.ru/
KOH(HUTypanus aTOMOB
[Iepnoanueckuii 3axoH u [lepuoandeckas cucrema

2 xuMuyeckux aemeHToB /. 1. MenneneeBa, ux cBs3b ¢ 1 0 0 13.09.24 https://myschool.edu.ru/
COBPEMEHHOM Teopuel CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB M UX CO€AMHEHUM IO TPYIIIaM U IEPUOIAM.

3 3HaueHue NepUOIMYECKOro 3aKOHA U CUCTEMBI 1 0 0 20.09.24a4c = https://myschool.edu.ru/
xuMuyeckux ieMeHToB (.M. MenzeneeBa B pa3BuTun
HayKH
CrpoeHue BeniecTBa. XMMUYECKas CBA3b, €€ BUIDL;

4 MeXaHU3Mbl 00pPa30BaHUs KOBAJIEHTHOM CBS3H. 1 0 0 27.09.24 https://myschool.edu.ru/
Bonopoanas cBs3b
BanenTtHOCTh. DnekTpooTpuiaTenbHOCTh. CTENEHb

5 OKHcIeHus. BelecTBa MOJIEKYISPHOTO U 1 0 0 4.10.24 https://myschool.edu.ru/
HEMOJIEKYJIIPHOTO CTPOCHHUS
[TonsiTue o qucnepcHbIXx cucteMax. ICTUHHBIE U

6 KOJUIOMTHBIE pacTBOPBI. MaccoBast 10JIs BEIIeCTBa B 1 0 0 11.10.24 https://myschool.edu.ru/
pacTtBope
Knaccudukanus u HoMeHKIIaTypa HEOPraHUYeCKUX

7 coenMHEeHUH. [ eHeTnYecKas CBsI3b HEOPTaHUUECKHUX 1 0 0 18.10.24 https://myschool.edu.ru/
BEIIECTB, Pa3IMYHbIX KJIACCOB

8 Knaccudukanus XuMH4eCKUX peakiuii B 1 0 0 25.10.24 https://myschool.edu.ru/
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HEOPraHUYECKOM U OpraHM4eCcKON XUMHUHU. 3aKOH
COXpaHEHHUs MACCHI BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALICHMS] DHEPTUN IIPA XUMHYECKHUX PEAKIHAX

10

Ckopoctb peakiuu. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecHe

[IpakTrueckas padora Ne 1. «BrnusHure pa3nuHbIX
(bakTOpOB Ha CKOPOCTh XUMHUECKOHN peaKInm»

https://myschool.edu.ru/

https://myschool.edu.ru/

11

DneKTpoiauTHYecKas auccoruanus. [lonstue o
BOZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakumu
UOHHOTO 0OMeHa. ['Mapou3 opraHudecKux u
HEOPraHMYECKUX BEIICCTB

https://myschool.edu.ru/

12

OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC peakiuu. [loHsTHE
00 2JIEKTPOJIN3E PacIUIaBOB U PACTBOPOB COJICH

https://myschool.edu.ru/

13

14

15

KonTponbnas pabota no pazaeny «Teopernyeckue
OCHOBBI XUMHUW)

Mertaubl, ux noyioxkenue B [lepuoauueckoit cucreme
XUMHYECKHX d1eMeHTOoB J[. 1. MeHaeneeBa u
0COOEHHOCTH cTpoeHHs aToMOB. O01ue Gpusnueckue
CBOIICTBa METAJIOB

CnnaBbl MeTaIOB. DJIEKTPOXUMUYECKUH PSIJT
HalpsHKEHUH METallIoB

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

16

17

XVMHYeCcKUe CBOWCTBA BaXKHEHIIINX METAUIOB (HATpUH,
KaJIMi, KaJIbIIUIA, MarHui, aIFOMUHUN) U UX COSAMHEHUIN

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEIUHEHUIN

https://myschool.edu.ru/

https://myschool.edu.ru/

18

19

20

XuMH4YecKre CBOMCTBA IUHKA, JKeJle3a U MX COCTUHEHMI

[IpakTuyeckas padora Ne 2. "Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «MeTams"

Hewmeramnsl, ux nonoxenue B [lepuoanueckoi cucreme
XUMHYeCKHX d1eMeHToB JI. 1. MeHaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

21

®u3nyecKue CBOMCTBAa HEMETAIIOB. AJUIOTPOIIHS

https://myschool.edu.ru/
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HEMETAIUIOB (Ha MpUMeEpe KUCIopoaa, cephl, hochopa u
yriepoja)

XHUMHUYEeCKHEe CBOMCTBA raJIor€HoB, CEPhI U UX

22 . 1 https://myschool.edu.ru/
COCIMHEHU I

23 XuMHu4ecKue CBOMCTBa a30Ta, (ochopa U UX COCTUHCHHUM 1 https://myschool.edu.ru/

24 XHMquCKI/{e CBOMCTBA yIJIEpOJa, KPEMHHUS U UX 1 https:/myschool.edu.ru/
COCIMHEHU I

25 [IpuMeHeHrne BaXKHEUIIINX HEMETAINIOB U UX COCTUHEHUN 1 https://myschool.edu.ru/
O06o0011eHNe U cUCTeMaTH3aIMsl 3HAHUH 110 TeMe

26 «Hemeramnby. Berunciaenus no ypaBHEHUSIM 1 https://myschool.edu.ru/
XUMHUYECKHUX PEAKINHA U TEPMOXUMHUYECKUE PACUETHI

97 [IpakTuueckas padora Ne 3. «PGIHGHIfG 1 https://myschool.edu.ru/
HKCIIEPUMEHTANIbHBIX 3a/1a4 1o Teme "Hemeranmst'"»

08 KonTpomnbHas pabora no TeMaM «MeTab» u 1 httos://myschool.edu.ru/
«Hewmeramnbsny/Bceepoccuiickas mpoBepodHas paborta

29 Heopranudeckue u opraHi4ecKue KACIOTHI. 1 httos://myschool.edu.ru/
Heopranunueckue u oprannueckre OCHOBaHUS
AM@oTepHbIe HeOpraHMYECKHE U OpraHUYecKue

30 coenuHeHUs. [ eHeTHUecKast CBSI3b HEOPTAHUICCKUX U 1 https://myschool.edu.ru/
OpPTaHWYECKUX BEIICCTB
Ponb xumun B o6ecrieueHuu SKOIOTHIECKOH,

31 SHEPreTU4ecKoil U MuIeBoi 6e30MaCHOCTH, Pa3BUTUU 1 https://myschool.edu.ru/
MEUITHHBI

39 [IpencraBienus 06 oOmuUx HaquHxvanHunnax 1 httos://myschool.edu.ru/
MPOMBINIJICHHOTO TTOTyYeHUs BAKHEUIIINX BEIIECTB

33 UYenmoBek B MUPE BEIIECTB M MAaTEPHAIIOB 1 https://myschool.edu.ru/

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






