PACCMOTPEHO
MO

COI'JTACOBAHO YTBEPXJIEHO

MeToauCT 1o YBP I[HpeKTop

U \

7 !{"“// O.b. [laBBIICHKO
IIpotokon Nel ot «31»
aBrycra 2023 r.

MYHUIHMIAJbHOE 00111e00pa30BaTeILHOE YUPeKIeHue

P

.B. YepHbimora
OT «31» aBrycr

/~ B.C, I[LﬂquKo es
[Tpotokofi/Nel ot «31» WS HpHKas
aBryct 2023 r. %

FEHKYMEHT NOINAGAH
SNEKTROHHOA NOAMHCER

Comgrvdvenat 24F CFO0AF MADMOCCROSOAD RS TOGR ST
Brazso, agens 08 E e Bearopos-a
Dhermennngs ¢ 1107 2005 &5 0% 10 2034

«Cpennssa mkoJia Ne29 Tpakropo3aBojackoro paiiona Boarorpaga»

PaGoyas nporpamMma 1o XuMmu

JuIst ydaryxest 11 kmacca

CocraBurenb: MenenikoBa M. A.

Pabouas nporpamma coctaBieHa Ha 2023 -2024 yueOHbIH TOJ


мел
Размещенное изображение

мел
Размещенное изображение


INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XMMHHM Ha YpOBHE CpeaHero odmiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit ®eneparnumn», TpeOoBaHUN K pe3yibTaTaM OCBOCHHs (herepanbHOM 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHEro OOIIero
obpazoBanus (DPOIlI COO), mpencraBineHHbIX B DeaepanbHOM TocyaapcTBeHHOM oOpasoBarenbHoM cranmapre COO, ¢ yuérom Konneniuu
npenojaBaHus yyeOHoro mpeamera «XuMHsS» B 00pa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit @Denepanuu, pealu3ylOMIUX OCHOBHBIC
o0Opa3oBaTeNibHbIE IPOrpaMMbl, 1 OCHOBHBIX MOJIOkeHUN «CTpareruu pa3Butusi BocnuTaHus B Poccuiickoit @enepanuu Ha nepuor Ao 2025 roga»
(Pacnopsixkenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/10B K pa3paboTKe MporpaMMbl 10 XUMHH, K ONPEEICHNI0 O0IIel cTpaTerun 00y4yeHus, BOCIIUTAHUS U Pa3BUTHS 00y4arOIIUXCs
cpeactBamu ydueOHOro mpeamera «Xumus» st 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHuentyaiabHbie mojoxkenus ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LIeJIeH, COAEpIKaHus, pe3yIbTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO OATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, I10Jy4yaeMoe BBIYCKHUKaMU 00I1e00pa30BaTe/IbHOW OpraHu3alluy, SBISETCS HEOThEMJIEMON YacThio HX
o0pa3oBaHHOCTH. OHO CIYXKUT 3aBEPIIAIONIUM 3TANlOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XMMHUYECKOro 00pa3oBaHMs. DTH LIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB MPUPOAbI, (GOPMHPOBAHUS MUPOBO33PEHUS U 0OLIEH
KyJbTypbl 4Y€JIOBEKa, a TaKXe 3KOJOTMYeCKM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO M NPUPOJHON cpene. Peanusyercss xumumdeckoe
oOpa3oBanue OOYyYarOIIMXCS HAa YPOBHE CPEIHEro OO0IIero o0pa3oBaHMs CpEACTBAMH y4eOHOro mpenMeTa «XUMHsS», COAEp)KaHHE M TOCTPOCHUE
KOTOPOTO OIpEJEIeHbl B IporpaMMe MO0 XUMHUH C Y4ETOM CHelM(PHUKU HAYKH XUMUU, €€ 3HaUYEHUS B MO3HAHUM MPUPOIbl U B MaTepUaTbHON KU3HU
oOuiecTBa, a Takke ¢ y4€ToM OOIIMX LeJiel M MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEJHEro o01ero oopa3oBaHus B
Poccuiickoit denepanum.

XUMUS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HaAyK UIpaeT 0CO0YI0 pojib B COBPEMEHHON LIMBUIIM3ALIUMY, B CO3JaHUU HOBOM 0a3bl MaTepHaIbHON
KyJbTypsl. OHa BHOCHT CBOM BKJIaA B ()OPMHUPOBAHME pPAIMOHATIBHOIO HAYYHOTO MBIIUIEHUS, B CO3JIaHHE IIEJIOCTHOTO MpPEJICTaBICHUS 00
OKpY’KaIOIIIeM MHUpE KaKk O €AMHCTBE MPHPOJBI M UEJIOBEKa, KOTOpoe (OpMHUPYETCs B XMMHMHM Ha OCHOBE MOHMMAHHUS BEILECTBEHHOIO COCTaBa
OKPY’KaIOIIer0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEX/y CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JIaCTSMU TIPUMEHEHUSI.

TecHO B3aMMOAEWCTBYS C APYTUMH €CTECTBEHHBIMH HayKaMH, XUMHs CTajla HEOTHEMJIEMOH YacThbI0 MHPOBOM KYyJIbTYPbHI, HEOOXOIMMBIM
YCIIOBUEM YCIIEHIHOTO TPyJAa U KM3HHM KakJ0ro uwieHa oOuiectBa. CoBpeMeHHasi XUMUS KaKk HayKa cO3MJaTeNlbHas, KaKk HayKa BBICOKUX TEXHOJIOTHI
HalpaBjieHa Ha pelIeHHEe TI00albHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTUS UEIOBEUYECTBA — CHIPbEBOM, YHEPreTHUUYECKOM, MUIIEBOM, 3KOJIOIHUECKOM
0€30IacHOCTH U OXpaHbI 3710POBBSI.

B cooTtBeTcTBUU ¢ O0IIMMU LENAMHU U IPUHIMIIAMU CPEAHEro o011ero oopazoBanus coaepkanue npeamera «Xumus» (10-11 knaccel, 6a30Bbl1i
YPOBEHb HM3Y4YCHHS) OPUEHTHPOBAHO MNPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaloIIUXCs, HEOOXOAMMYIO UM Ui BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOUEHHS B JKU3Hb COLMYMA, MPOJOJDKEHHS OO0pa30BaHMs B PazIMUYHBIX 00JaCTAX, HE CBS3aHHBIX
HEIOCPEICTBEHHO C XUMUEN.

CoCTaBIAIOMKME MTpeaMeTa « XUMHsD» SBISIOTCS 0a30Bbie Kypchl — «Opranudeckas Xumust» u «OO0mast 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHMs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HayKu: cHCTeMa 3HAHUI [0 HEOPraHMYECKONW XUMHUU (C BKIIOYEHHEM 3HAaHUN W3



oOmieli XMMHMH) W OpraHmdeckoil xumuu. DOpMHUpOBaHHE JaHHOW CHUCTEMbl 3HAHMM TPU H3yYEHHHM TpeaMeTa oOecreyrBaeT BO3MOXKHOCTb
paccMOTpEHHSI BCEro MHOT000pa3Hs BEIIECTB HA OCHOBE OOIIMX MOHSATHA, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa copepxkanust KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeopraHudeckass XuMus» cHOpMUPOBaHA B TIPOTpaMMe 10 XUMHUHU Ha
OCHOBE CHCTEMHOTO MOJIX0Ja K M3yYEHHIO Y4eOHOTO MaTepuaia u 00ycIoBIeHa UCTOPHYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeeTEHHBIX
TEOPETHYECKUX YPOBHsX. Tak, B Kypce OpraHM4eCKO XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKON TEOPUHM CTPOCHHUS OPraHUYECKUX
COEJIMHEHUI, a TakKe Ha YPOBHE CTEPEOXMMHYECKMX U 3JIEKTPOHHBIX MpPEICTaBI€HUH O cTpoeHuu BemlecTB. CBeleHHs 00 M3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUU — OT YIJICBOAOPOJIOB J0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COENMHEHHUH. B Kypce opraHMuecKoil XMMUU MOTYYatoT
pa3ButHe CcQOpPMHUpPOBAHHBIE HAa YyPOBHE OCHOBHOTO o0OmIero o0Opa3oBaHUS [EPBOHAYAIBHBIE TMPEACTABICHUS O XWUMHUYECKOW CBSI3H,
KJIacCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMHUUECKOM PeaKnu.

[To HOBBIM yTJIOM 3peHUS B IpeaMeTe «XUMHs» 0a30BOTO YPOBHS PaccMaTpUBAETCsl M3YUYCHHBIH HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETUYCCKHI MaTeprall U (PaKTOJIOTUICCKUE CBEICHHUS O BEIIECTBAX U XMMHUYECKOM peaknuu. Tak, B 4aCTHOCTH, B Kypce «OO0IIast 1 HeopraHudeckas
XUMUSD» 00yYaroIMMCsl MPEOCTABISIETCSI BO3MOKHOCTh OCO3HATh 3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOIOJOTHYECKHX
MO3UIMH, MTy0ke NOHATh HCTOPUYECKOE U3MEHEeHNE QYHKIUI 3TOT0 3aK0Ha — 0T 00001aroIel 10 0OBSICHSIOMIEN U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWI O Ba)KHEHIINX BEIIECTBAX, MX COCTABE, CTPOCHHH, CBOMCTBAX M NMPUMEHEHHH, a TAK)KE O XUMHUYECKHX PEaKLUIX, UX
CYIIIHOCTH Y 3aKOHOMEPHOCTSIX MPOTEKaHMs JomoiHseTcst B Kypcax 10 u 11 kimaccoB aneMeHTaMu COJEpiKaHHs, UMEIOIIMMHU KYJIbTYPOJIOTUIECKUH U
NPUKJIAJHON XapakTep. DTH 3HAHUSI CIIOCOOCTBYIOT OHUMAHHUIO B3aMMOCBSI3M XMMUU C APYTUMH HAayKaMHM, PaCKpPBIBAIOT €€ poJib B MO3HABATEILHON U
NPAaKTUYECKON JesTeIbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAaXKEHHS K IPOIECCy TBOPYECTBA B OOJIACTH TEOPUHM M NPAKTHUECKUX
HpI/IJ'IO)KeHI/Iﬁ XUMHHU, TMOMOTarOT BBITYCKHHKY OPHUCHTHUPOBATHCA B O6Hl€CTBeHHO 1 JUYHOCTHO 3HAYHUMBIX np06neMax, CBA3AaHHBIX C XI/IMI/IGI\/JI,
KPUTHYCCKHN OCMBICIIUBATH HH(l)OpMaIII/IIO U TPHUMCHATH eé JJIA  IIOIIOJIHCHUSA 3HaHHI>i, peICHUA MHTCIUICKTYAJIIBHBIX W OSKCIHCPUMCHTAJIBHBIX
HCCIIEeI0OBAaTENbCKUX 33/1a4. B menom coxepskanne ydeOHOTO mpeaMeTa «XHMHUsS» JTAHHOTO YPOBHS M3Y4EHHsS OPHEHTHPOBAHO HAa (OPMHUPOBAHHUE Y
06yqa10m1/1xcsf MHpOBOS?;pCH‘I@CKOﬁ OCHOBBI 1JIs1 ITOHHMMAaHUA (1)I/IJ'IOCO(bCKI/IX H)Iefl, TaKUX KaK: MaTepuajJlbHOC CIWMHCTBO HCOPraHUYECKOIO U
OpPraHMYEeCKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BELIECTB UX COCTAaBOM M CTPOCHUEM, IMTO3HABAEMOCTh MPHUPOHBIX SBICHUI MyTEM SKCIIEPUMEHTa U
pelIeHus] MPOTHBOPEUYHMH MEXKAYy HOBBIMH (DakTaMM W TEOPETHYECKUMH TPEANOCHUIKAMH, OCO3HAHHE POJM XHUMHU B PEIICHHH HSKOJOTHYECKUX
npobieM, a Takxke nMpodsieM cOepexeHns: YHEPTETHUECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUH M MAaTepHAJIOB.

B nnane pemieHus 3a1a4 BOCIUTAHMS, PA3BUTHS U COLMATIM3AMU O0YYAIOIMXCsl PUHATHIE TPOTPaMMOl O XUMHUH MOJIXO/bI K ONpeICICHUI0
COJIEpPKaHUsI W TIOCTPOCHUS IMpeJMeTa MPeIyCMaTPUBAIOT (DOPMHPOBAHHE YHUBEPCAIBHBIX yUCOHBIX JCWCTBUN, UMEIONIMX 0a30BOC 3HAUYCHHUE IS
Pa3NMYHBIX BUJOB JESATEIBHOCTH: PEIICHHs MpoOsieM, TOWCKa, aHaiu3a W 00paboTku HMH(OpMAIMH, HEOOXOAWMBIX IS MPUOOPETEHHS OIBITa
NPaKTHYECKOH 1 HCCIIEA0BATENbCKON AEATEFHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B ITO3HAHUH XUMHUH.

B mpaxTuke mpernonaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, TaK W HAa YPOBHE CPEIHETr0 OOIIEro 0O0pa3oBaHHS, MPH
OTIPEICTICHUH COAEPKATEIbHONW XapaKTePUCTUKH IIeJield H3ydeHHs TpeIMeTa HalpaBlIeHUEM EPBOCTEIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TPU3HAETCS
(dopMupOBaHHE OCHOB XMMHYECKOW HAyKH KaK OOJAacTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOW NESATEITBHOCTH YeIOBeKa M KaK OJHOTO W3



KOMITOHEHTOB MHMPOBOI KyJbTypbl. C METOAMYECKOW TOYKH 3PEHUs] TaKO MOAXOJ K ONpPENeNICHHIO LeJeld M3yueHHs MpeIMeTa SBISETCS BIIOJHE
OTIpaB/IaHHBIM.

CornacHo JaHHON TOYKE 3pEHUs TJIaBHBIMU LIEISIMU U3YUYEHUs peaMeTa « Xumus» Ha 6a3oBoM yposHe (10 —11 ki1.) sBistroTcs:

e (opMHUpOBaHME CHCTEMbl XMMHYECKHUX 3HAHUI KakK BajkKHEHIIEH cOCTaBIsIOIIEH eCTeCTBEHHO-HAyYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIOYEBBIE TMOHATHSA, (yHAAMEHTAJIbHBIE 3aKOHBI W TEOPUM XWMHUH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE W IMOHMMAaHHE CYIIHOCTH
JOCTYITHBIX 0000ILEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHHE ¢ UCTOPUEH UX pa3BUTHSI U CTAHOBIICHUS;

e (opMuUpOBaHME W pa3BUTHE MPEICTABICHUHA O HAyYHBIX METOJaX IMO3HAHUS BEIIECTB M XHMHUYECKHUX pPEaKIud, HEOOXOAUMBIX IS
npuoOpeTeHusl YMEHUI OpPHEHTUPOBAThCS B MHUpPE BEINECTB M XMMUYECKHUX SIBICHHUM, MMEIOIIUX MECTO B NPHUPOJE, B NPAKTHUUECKOW U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHHH M CIIOCOOOB NIESATEIBHOCTH, CBSI3aHHBIX C HAONIONEHHEM M OOBSICHEHHEM XHMHYECKOTO AIKCIEPHUMEHTA, COOIIOJCHHEM
TpaBuiI 6€30MacHOTO OOpAIICHHsI C BEIIECTBAMHU.

Hapsiny ¢ aTuM, cofepaxarenbHas XapaKTepUCTHKa LeJel U 3aa4 U3y4eHus IpeaMeTa B IporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTHPOBaHa B
COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMH B CHCTEME CpeAHero obmero oopasoBanus. CeroaHs B MpenojaBaHUM XUMUH B OOJIbIIEH CTENEHN OTAAETCS
NpPEINoYTeHNe TMPAKTHUECKOM KOMIIOHEHTE COJepKaHus OOydeHHs, OpPUEHTHPOBAHHOM Ha TIOATOTOBKY BBIIYCKHHKA 0011e00pa3oBaTeabHOM
OpraHu3aliy, BIaICIOLIET0 He HAOOPOM 3HaHUH, a PYHKIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMHU aKTMBHOTO MOJTY4YEHUS 3HAHUH
Y IPUMEHEHUS UX B PEATbHON JKU3HU IS PEIICHUS PAKTHUECKUX 3a]1ad.

B cBsi3U ¢ 9TUM IpH M3YyYEHUH MpeaMeTa « XUMHUsD JTOMUHHUPYIOIee 3HaYeHHE MPUOOPETAIOT TaKKe LEeNU U 3a]a9H, KakK:

ajanTanus o0yJaromuxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIErOCs MHUpa, (POPMUPOBAHNE MHTEIUIEKTYAIIbHO PA3BUTOMN JMYHOCTH, TOTOBOH K
camM0o00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIHPHOMY NPHUHSTHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KM3HEHHBIX CHUTYAIHsAX, CBSI3aHHBIX C
BEIIECTBAMH U X IIPUMEHEHUEM,;

(dopMHpoBaHUE y 00YyYaIOLINXCS KIIFOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), NMEIOIINX YHUBEPCAIbHOE 3HAYCHHE TS Pa3jInYHbIX BUI0B
NeSITeIbHOCTH: pelieHust mpo0ieM, MouckKa, aHanm3a u 00paboTku MHGOpPMAIMK, HEOOXOAUMBIX ISl IPUOOPETEHUS OIbITAa NEATEIHLHOCTH, KOTOpas
3aHMMAaeT Ba)XHOE MECTO B IMO3HAHUU XUMMH, a TAKKE NIl OLEHKU C MO3MIMH SKOJIOrMYecKoi Oe30MacHOCTH XapaKTepa BIMSHUS BELIECTB U
XUMHUYECKHX MPOLECCOB HAa OPraHMU3M YeJIOBEKa U MIPUPOJIHYIO CPEY;

pa3sBUTHE TO3HABATENBHBIX HHTEPECOB, WHTEIUICKTYyalbHBIX W TBOPUYECKUX CIMOCOOHOCTEH OOYyYaromuXcs: CIOCOOHOCTH CaMOCTOSTENBHO
nproOpeTaTh HOBbIE 3HAHUS 110 XMMUU B COOTBETCTBUM C KU3HEHHBIMU NTOTPEOHOCTSAMH, HCIIOIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUU
JUTSI TIOMCKA M aHAJIM3a y4eOHOW W HAYYIHO-TIOMYIJIIPHON HH()OPMAIH XUMUYECKOTO COACPIKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y OOYYAIOLIMXCSl ACCOLMATUBHOIO U JIOTMYECKOI'O MBIIUIEHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPU INIAHUPOBAHUH U NTPOBEACHUN XUMHUUECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHKUE y 00yUaromuxcs yOe:kIEHHOCTH B TYMaHUCTHYECKON HANpPaBICHHOCTH XUMHHU, €€ BaXKHOH POJIM B pEIIEHUH TTI00abHBIX poliaeM
palMOHATIBHOTO MPHPOJIONIONIB30BAHMS, TIONOIHEHUS! SHEPIETUYECKUX PECYPCOB U COXPAHEHUS MPUPOJIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH



OepeXKHOTO OTHONICHHS K TPHUPOJIE W CBOEMY 3/I0pPOBBIO, a TakKe MPHOOPETEHHUS OMbITa HCIOIH30BAHUS TOMYUYEHHBIX 3HAHUU I TPUHITHS
TPAMOTHBIX PEUICHUN B CUTYyAIlUsAX, CBI3AHHBIX C XUMUUECKUMU SIBICHUSMH.
B yueOHOM 1u1aHe cpeaHero oomero oopa3oBaHus IpeaMeT « XuMHUs 6a30BOTO YPOBHS BXOJHUT B COCTaB NpeAMETHON obnactu «EcTecTBeHHO-
HayYHbIE MTPEIMETHI».
OGmiee ynco 4acoB, OTBEACHHBIX I U3YyUEHUS XUMHUHU, Ha 0a30BOM ypOBHE CpEIHETO 00I1Iero oopasoBanus, coctapiseT 68 yacon: B 10 kimacce
— 34 ygaca (1 gyac B Henenmo), B 11 kimacce — 34 yaca (1 yac B HeAeIO).
Conep:kanue y4eOHOT0 mpeaMeTa.
Kypc cocrout u3 2 pasnenos:
Paznen 1. Teopernueckue ocHOBbI XUuMUHK- 20 4acoB
Tema 1 "Atom. Xumnueckuit aneMeHT. M3oronsl. Hykinasl. 3aKoH cOXpaHEHHs Macchl ¥ SHEPrUM B Xxumuu. " -1 gac
Tewma 2 " [lepuonnuecknii 3akoH. Pacripeenienne 3JeKTPOHOB B aTOMaX MaJjIbIX M OOJIBIIMX MepruoIoB. " - 1 yac
Tema 3 " [losnoxxeHne B IEpUOAMUYECKON CHCTEME BOAOPO/A, JAHTAHOUI0B, aKTUHOUJIOB M HICKYCCTBEHHO IOJIY4EHHBIX IEMEHTOB. " -1 yac
Tema 4 " BaleHTHOCTB U BaJI€HTHBIE BO3MOKHOCTH aTOMOB. " -14ac
Tema 5 " OcHOBHBIE BU/IbI XUMUYECKOM CBsI3U. MlOHHAs U KOBajieHTHAas CBsi3b. MeTainueckast cBsi3b. Bomoponas cBsi3b. " - 1 yac
Tema 6 " IIpocTpaHCTBEHHOE CTpOCHHUE MOJIeKyd "- 1 gac
Tema 7 " Ctpoenue kpucramioB. Kpucrammnaeckue pemérku. [Ipuanasl MHOrooOpasus Bemiects."- 1 gac
Tema 8 " Knaccudukarus XuMudeckux peakiuii "' - 1gac
Tema 9 " Cxopocth xummuueckux peakuuid. Karanus. " - 1 gac
Tema 10 " XuMnueckoe paBHOBECUE U YCIOBHUA €r0 cMelleHus. "- 1 gac
Tema 11 " lucniepcuble cucteMsl. " - 1 yac
Tema 12 " CriocoObI BEIpa)KEHUS KOHIICHTPAIIMKA pacTBOPOB. "- 1 yac
Tema 13 " Ilpaktudeckas padora 1 "[IpuroroBneHne pacTBOPOB ¢ 33JaHHOM MOJISIPHOM KOHIIeHTpanuei" " - 1 yac
Tema 14 " Dnexktponutrueckas nuccouuanusa. Bogopoansiil mokazatens. "- 1 yac
Tema 15 " Peakuuu nonHoro oomena. " - 1 yac
Tema 16 " I'uiponn3 opraHU4eCKMX U HEOPraHUYECKUX COeUHEHM. " - 19ac
Tema 17 " Xumuueckne UCTOYHUKHU TOKa. PsJ cTaHOApTHBIX AJIEKTPOIHBIX OTEHIIUAIOB.
Tema 18 " Kopposust MeTaiuioB u €€ npeaynpexaeHue." - 1yac
Tema 19 " Dnexrponus. " - 1 yac
Tema 20 " Konmpoavnas paboma I 1io Teme "TeopeTnueckue OCHOBBI XMMHUHU

'-14ac

nn

- 1 gac

Paznen 2. Heoprannueckas xumusi- 12 yacos

Tema 1 " O0mas XxapakTeprCTUKa U CIIOCOOBI MOTyueHHst MeTayutoB. " -1 yac
Tema 2 " O030p METAITUYECKUX dJIEMEHTOB A- 1 b- rpynm " - 1 gac

Tema 3 " Mens. Llunk. Tutan u xpom. XKeneszo, HUKeIb, 1aTHHA. " -1 yac
Tema 4 " CrnaBel MeTajioB." -1yac



Tema 5 " Okcuabl U THAPOKCUIBI METAILIOB. " - 1 yac

Tema 6 " [IpakTuueckast pabora 2 " Pemienue skcnepuMeHTaNbHBIX 3aa4 moteme "MeTasuibl
Tema 7 " O630p HemeTau10B. CBONCTBA U MPUMEHEHUE BaKHEHIINX HEMeTaoB."- 1 yac
Tema 8 "OOmass XxapakTepUCTUKA OKCHUIOB HEMETAJJIOB W KUCJIOPOJICOACpKAMUX KUCIOT. OKUCIUTEIbHBIE CBOMCTBA CEPHOM M a30THOM KHUCIOT." -
lyuac

Tema 9 " BogopoiHble coeTMHEHUST HeMeTauioB. " - 1 dac

Tema 10 " I'eneTnueckast CBsI3b HEOPraHUYECKUX U OPraHUUYECKUX COEIUHEHMH. "- 1 yac

Tema 11 "I[IpaxkTrueckas pabota 3 " Pemenue skciepuMeHTaNbHBIX 3a7a4 1o TeMe "Hemeransl
Tema 12 Kommponvuas paboma 2 no teme "Heoprannueckas xumus' - 1 gac

nn

1 gac

nmn

- 1 yac

Pa3nen 3. Xumus v Ku3Hb- 2 yaca
Tema | " XnuMus B npoMBbIIIIEHHOCTH. [ [pHHIMIBI XMMUYeCKOTo Mpou3BOACTBA. " -1 Hac
Tema 2 " Xumus B ObITy. XUMHUYECKasi IPOMBIIIUIEHHOCTh M OKpY>Katolas cpena " - 1 gac

®opMbl NPOMEKYTOYHOI0 M HTOTOBOI0 KOHTPOJIA:
IIpomexxyTOUHBIN KOHTPOJIb — 2
[TpakTuueckue paboThI- 3



INIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOITPAMMBI 110 XMUMHWHW HA BA30OBOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOEHHUS 00YYalOUIMMHUCS MPOTPaMM CpelIHEro oOuiero oopa3oBaHus (JINYHOCTHBIM,
METaINpeIMETHbBIM M MpeaMeTHbIM). HaydHo-MeTouueckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMbIX Pe3yJbTaTOB OCBOEHUS MPOTPaMM CPETHETO
o0riero o0pa3oBaHusl SBISETCA CUCTEMHO-IEATEIbHOCTHBIA MOIXO.

B COOTBETCTBUM € CHUCTEMHO-[EATENBHOCTHBIM IOIXOJOM B CTPYKTYPE JUYHOCTHBIX PE3YJbTAaTOB OCBOEHHUS MpeaMeTa «XUMMs» Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus BbIIEICHBI CIEIYIOIUE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOUIMMHUCS POCCHMCKON TPaKIAHCKOH MIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH H
CaMOOIIPEIEICHHUIO;

HaJIM4Me MOTUBALMU K 00yUYEHHIO;

IIeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX Tpaauluil 0a30BOI HayKu
XUMUHY;

TOTOBHOCTb M CHOCOOHOCTh OOYYaIOLIMXCSl PYKOBOJICTBOBATHCS B CBOEH JAEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHM, MPUCYIIMMHU
LEJIOCTHOW CUCTEME XUMHUECKOTo 00pa3oBaHus;

HaJIM4YKe MPaBOCO3HAHMS SKOJIOTUYECKOM KyIbTyphl U CIOCOOHOCTH CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE TLIaHBI.

JIn4uHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa « XUMUS) TOCTUTAIOTCS B €AMHCTBE YU€OHOW U BOCIIMTATEIbHON JESATENbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COIUOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HI€alaMU POCCHICKOTO Ipa)IaHCKOTO OOIIECTBA, MIPHUHATHIMU B
o0miecTBe HOpMamMHM M IpPaBUJIaMH IOBEACHHUS, CHOCOOCTBYIOIIMMH MpOIEccaM CaMOINO3HAHMS, CaMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHMS
JTUYHOCTU 00YUaIOIIUXCSI.

JIMyHOCTHBIE pE3yNbTaThl OCBOEHHUsS INpeaMeTa «XHUMHUS» OTpaxarT Cc(HOPMUPOBAHHOCTh OIbITa [O3HABATENBHOM M MPAKTHYECKOM
JEeSTeIbHOCTH 00yUalOMIMXCs 110 peaqu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHMS

0CO3HaHMA 00yUaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB M 0053aHHOCTEH, yBa)KEHHsI K 3aKOHY U TPABOMOPAIKY;

IIPEJICTaBICHUS O COLMAIBHBIX HOPMax U MpaBUiIaxX MEKINYHOCTHBIX OTHOLLEHUH B KOJIJIEKTHBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IMPH CO3JaHUM YYEOHBIX IPOEKTOB, PELICHHMM Yy4eOHBIX M IMO3HAaBATEIbHBIX 3ajad,
BBINOJIHEHUH XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W NPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTHUKY M apryMeHThl IPYrHMX MpH aHajdu3e pa3jIMYHbIX BUJOB Y4eOHOI
NeSITebHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOLIEHUS K UCTOPUUECKOMY U HAYYHOMY HacJIEUI0 OT€YECTBEHHON XUMUU;



YBa)KEHUs K MPOIECCY TBOPUECTBA B 00JACTU TEOPHM M MPAKTHYECKOTO NMPUMEHEHHUs] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHS HAyKU €CTh
pe3yIbTAT ITUTEIBHBIX HAOMIOACHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPY/a YYEHBIX U MTPAKTUKOB;

MHTEpeCca W TO3HABATEIbHBIX MOTHBOB B TIOJIYYEHHH M IOCIEAYIOIIEM aHajdn3e HH(OpMAIMH O TMEepelOBBIX TOCTHKEHHUSIX COBPEMEHHOM
OTEUYECTBCHHOMN XMW,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHNUS;

CIIOCOOHOCTH OLIEHWBATh CUTYallUH, CBA3aHHbBIE C XUMUYECKIUMHU SIBJICHUSAMHU, U IPUHUMATh OCO3HAHHBIE PEUICHHSI, OPUEHTUPYSACh Ha MOpPaIbHO-
HpPaBCTBEHHbIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILIEHUBATh CBOE MOBE/ICHUE U MTOCTYNKHU CBOMX TOBAPHUIIEH ¢ MO3UIIUI HPAaBCTBEHHBIX M ITPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUNA
ATHX TOCTYTIKOB;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHUS [IEHHOCTEH 370pOBOTO U 0€30MacHOro o0pa3a KU3HU, HE0OOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3HUECKOMY
U TICHXHYECKOMY 3/I0POBBIO;

coOroeHHs TpaBuII 0€30MacHOro oOpalleHus ¢ BEIecTBaMu B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOH J€ATEIHHOCTH;

MOHMMAaHUS [IEHHOCTU MPaBWJI WHIAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30M1aCHOTO MOBEJACHHS B CUTYAIlUSIX, YTPOXKAIOUIUX 310POBBIO U KU3HU
JIIOIEH;

OCO3HAHUS MOCIEACTBUIA U HEMPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aKOTOJIs, HAPKOTUKOB, KYPEHHs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTHBHON KOMIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIBCKONW JEATEIIbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPYECKOH M JAPYrHX BHIAX
JeSITeNIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUIECKHUX 3a/1a4 COIMATbHOM HANPaBICHHOCTH (B paMKaX CBOETO Kilacca, IIIKOJIBI);

MHTEepeca K MPaKTHUECKOMY U3YUYEHHIO POodEecCHil pa3TudIHOTO poja, B TOM YUCIIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUI 110 XUMUHU;

YBaXXEHUS K TPYJLy, JIOISIM Tpyia U pe3yibTaraM TPYyAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHAMBUAYAIbHOW TpaeKkTopuu oOpa3oBaHus, Oyaymied mnpodeccun W peanu3alid COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 7K0JI0rHYecKOro BOCIIUTAHMA:

HKOJIOTHUECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHMS KU3HH Ha 3eMiie;

MOHMMAaHUS TJI00AJTBFHOTO XapaKTepa 3KOJOTHYECKUX MPoOJieM, BIUSAHUSA SKOHOMUYECKUX MPOILIECCOB Ha COCTOSHUE MPUPOJHONU U COLUAIBHON
Cpelbl;

OCO3HaHHUS HEOOXOUMOCTH UCIIOIB30BaHUS JOCTIXKEHUN XUMHH TSI PEIICHUS] BOIPOCOB PAIIMOHATIBLHOTO MPUPOAONOIB30BaAHUS;

AKTUBHOTO HEMpUSATUS JACUCTBUN, NPUHOCSIIIMX BpEl OKpYyKalolleld NpUPOJHONW cpele, YMEHHUS MPOTHO3UPOBATH HEOIAronpHUsITHBIE
HKOJIOTHUECKHUE MOCIIEACTBUS PEANPHHUMAEMBIX JeHCTBUI U IPEeOTBpAIaTh UX;



HAJIMYUS Pa3BUTOTO IKOJIOTUYECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYJIbTYpHI, OINBITa IEATEIHHOCTH DKOJIOTUYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MIMH B II03HABATEIbHOW, KOMMYHHKATHBHOW W COIHAIBHOW MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTHBHO IPOTHUBOCTOSTH
uaeosoru xemohoobuwu;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MTPAKTHKH;

MOHUMAaHUs cieUU(DUKH XUMUU KaK HAyKH, OCO3HAHUs €€ poiiu B (OPMHUPOBAHUH PALMOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3[JaHUH IIETOCTHOTO
MPEJICTaBICHUS 00 OKPY’KaIoleM MHUpe KaK O €IMHCTBE MPHUPOJAbI M UYeJIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW W pElIeHUH MpodiemM
COXpaHEHUS MMPUPOJTHOTO PABHOBECHS;

yOSKIAEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUU JJIi COBPEMEHHOW IUBWIIM3AIMH: B €€ TYMaHHCTUYECKOW HAIMpPaBIEHHOCTH U BAXKHOH poONU B
CO3MaHWM HOBOH 0a3bl MaTepUAIBHONH KYJIBTYPBI, PEIICHUH TJIO0AIBHBIX MPOOJIEM YCTOHYHMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
OHEPreTHYECKOM, THIEBON U IKOJIOTHYECKOW O€30MaCHOCTH, B Pa3BUTHH MEIUITUHBI, 00CCIICUYCHUH YCJIOBHH YCIEIIHOTO TPyJa M IKOJIOTUYCCKU
KOM(OPTHOM KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: ITOHMMAHHS CYIIHOCTH METOJIOB TIO3HAHWS, HCIOJIb3yeMBIX B ©CTECTBCHHBIX HayKaX, CIOCOOHOCTH
MCIIONB30BaTh MOMy4YaeMble 3HAHUS JUIS aHAIM3a U OOBSICHEHUS SBICHUM OKPY’KAIOIIEro MUpPa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHUs JeNaTh
000CHOBaHHBIE 3aKIIOYEHUS Ha OCHOBE HAyYHBIX (h)aKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbI0 TIOTYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIHHO UCIIONB30BATh XMMHUUYECKUE 3HAHUS JJIS PEIISHUS TPOOIEM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K MO3HAHHIO M UCCIIeI0BATEIbCKON AeSITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPAa30BaHMIO, K AKTHBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUM MO XWMHU B
COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pPa3IudHbIX chepax mpodhecCHOHATBHOU IeATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS Y4eOHOT0 mpeaMeTa « XUMHEsD» Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe U1 (POPMUPOBAHMSI MUPOBO33PEHUS 00YUAIOIIMXCS MEXIUCIUIUIMHAPHBIE (MEKIIPeIMETHBIE) OOIIeHAYYHbIE TIOHATHUS, OTPAKAIOIINE
[EJOCTHOCTh HAYYHOW KApTHUHBI MHpa M Cenu(UKy METOIOB MO3HAHMSI, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, dHEPTUs,
SBIIGHUE, TPOIECC, CUCTeMa, HAyYHbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJEHUE, U3MEpECHHE,
AKCIIEPUMEHT U JPyTHE);

VHUBEpCaJdbHbIC ydeOHBbIC JcicTBHS  (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIC, pETYJIATUBHBIC), obecreunBaromme (GopmupoBaHUe
(YHKITMOHATBHOW TPAMOTHOCTH M COITHAIEHOW KOMITETEHITUN 00YyJarONTUXCS;

CIIOCOOHOCTh O0YYAOIINXCSI HCIIOB30BaTh OCBOCHHBIC MEXIMCIUIUIMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHWUS W YHUBEPCATbHBIC yYeOHBIC
JEHCTBUS B MO3HABATENFHOM U COLIMATIBLHON MPAKTHKE.

MetanpeameTHble pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMU YU€OHBIMU MTO3HABATENIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU
JICUCTBUSAMM.



Osgi1ajleHHe YHHBEPCAJbHBIMU Y4e€OHbBIMHU MO3HABATEIbHBIMHU J€HCTBUIMHU:

1) 6a3oBble JIOrHYeCKHUE JIeiicTBUS:

CaMOCTOSITEIILHO (JOPMYIIUPOBATEH U aAKTYaTU3UPOBAThH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPENIETIATh 1EIN NCITeIbHOCTH, 3aJaBasi MapaMeTphl U KPUTEPUU WX JTOCTHIKEHHUS, COOTHOCUTH PE3YyJIbTATHI JCSITEIHHOCTH C TTOCTABICHHBIMU
EIISIMH,

WCTIONB30BaTh MPU OCBOSHUM 3HAHWN MPHUEMBI JIOTUYECKOTO MBIIIJICHHUS] — BBIACIATh XapaKTEPHbIE MPU3HAKHU MOHATHA W YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS JIsI OOBSCHEHUS OTACIBHBIX (DaKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIacCU(UKAIIMH BEIECTB U XUMHUECKUX PEAKLINH;

YCTaHABIMBATh IPUUYUHHO-CIICICTBEHHBIC CBSI3U MKy N3YYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYCCKUC PACCYKACHHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, II10 aHaJ'IOFI/II/I), BbIABJIITH 3aKOHOMCPHOCTH W IIPOTHUBOPCUUA B
paccMaTpruBaACMBbIX ABJICHUAX, (bOpMy.TH/IPOBaTI) BBIBOJbI U 3aKJIFOUYCHU A,

MIPUMEHSTH B TIPOIIECCE TMO3HAHMSI, UCTIOJIb3YEeMbIe B XUMHUH CHMBOJIMUECKHE (3HAKOBBIC) MOJIEINH, TPE0OPa30BhIBATH MOICIBHBIC TPEICTABICHUS
— XMUMHUYECKUH 3HaK (CMMBOJI) 3JE€MEHTa, XUMHUYecKas (opmya, ypaBHEHHE XMMUYECKOW peaklMu — IPU PElIeHUU Y4YeOHBIX MO3HABATEJIbHBIX U
MPAKTHYECKUX 3a/lady, TMPUMEHSATh Ha3BaHHbIE MOJENbHBIC TMPEACTABICHUS [UISl BBISIBICHUS XapaKTePHBIX MPU3HAKOB M3Y4YaeMbIX BEHIECTB U
XUMUYECKHUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIUi;

(dbopMyJIMpOBaTh TENH W 3a7a4d UCCIICOBAHMS, WUCIOIH30BATh TOCTABICHHBIE M CAMOCTOSTEIIBHO COPMYIMPOBAHHBIC BOMPOCHI B KAUECTBE
MHCTPYMEHTA MTO3HAHUS M OCHOBBI 151 (POPMHUPOBAHMUS TUITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CYXICHUI,

BJIQJICTh HaBBIKAMHU CaMOCTOSITEIHHOTO TIJIAHUPOBAHMS U MPOBECHUS YUEHUIECKUX SKCIIEPHUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOII01aTh 3a
XOJIOM TIPOIlecca, CaMOCTOSITCIIEHO IMPOTHO3UPOBATH €ro pe3ysbTaT, (HOpMyIHpoBaTh OOOOIIECHUS ¥ BBIBOJBI OTHOCHUTEIIBHO JIOCTOBEPHOCTH
pEe3yNbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAaHHBIN OTUYET O TpoAeaHHON paboTe;

pUOOPETaTh OMBIT YYCHUUSCKOU MCCIIE0BATEIIBCKON M IPOSKTHON JIEATEIbHOCTH, MPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIHbHOMY
MMOUCKY MCTOAOB PCHICHUA MMPAKTUYCCKUX 3aaa4, MIPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OpMaIK (HayIHO-TIOMYJISIpHAST IUTEpaTypa XUMUIECKOTO COAEPIKaHuUs, CIIPABOYHbIE TOCOOHS,
pecypcel MHTepHETa), aHATU3UPOBaTh HH(DOPMAIHMIO PA3IUYHBIX BUAOB U (OPM TMpeACTaBICHUS, KPUTHUYSCKH OICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

dbopMyTUPOBaTh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPH TOUCKE W OTOOpe MH(pOpManuu, HEOOXOMUMON JJISI BBITIOJIHEHUS YICOHBIX
3aJa4 ONpPeeIEHHOTO THIIA;

pHOOpETaTh OMBIT UCTIOJIB30BAHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U PAa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATH ONTHUMAJIbHYIO (hOpMY IpeCTaBICHUs HHPOPMALUU (CXEMBbI, TpadUKH, TUarpaMMBbl, TAOIUIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUeCTBE CPEJCTBA MpHU padoTe ¢ XUMHUYECKOW MH(OpMAIMel: MPUMEHATh MEXIpeaAMeTHbIe ((pU3nUecKue u
MaTeMaTU4YeCKUe) 3HaKU U CUMBOJIBL, (POpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JelCTBHSIMU:

3aJaBaTh BONPOCHI IO CYLIECTBY OOCYXXAaeMONW TeMbl B XOJ€ Jualora W/WIW IUCKYCCUU, BBICKa3bIBaTh HUIECH, (OPMYJIUPOBATH CBOU
IPEeJIOKEHHs] OTHOCUTENBHO BBIIIOJHEHUS PEASIOKEHHOH 3a/1auH;

BBICTYMATh C MPE3EeHTAlMeN pe3yIbTaTOB MO3HABATEILHON NEATEIbHOCTH, MOJyUYEHHBIX CAMOCTOSITEIbHO WIIM COBMECTHO CO CBEPCTHUKAMHU TIPH
BBITOJIHEHHH XMMHUYECKOTO HKCIIEPUMEHTA, MPAKTHUECKOW pabOoThI 110 MCCIEIOBAHUIO CBOMCTB N3yYaeMbIX BEIECTB, PeaIH3alui yueOHOro MPoeKTa U
(bopMyIMpOBaThH BHIBOJBI 110 pe3yIbTaTaM MPOBEIEHHBIX UCCIET0BAaHUN MyTEM COTTIAaCOBAHUS IMO3UIMNA B X0/1€ 00CYX/IeHUS 1 0OMeHa MHEHHSIMU.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryISTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO IO3HABATEIBHYIO JESATEIBHOCTb, ONpPEAeNsas €€ el U 3ala4d, KOHTPOJIUPOBaTh U IO
Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh IMpeaIaraeéMblil alfOPUTM JEMCTBUI NpPU BBIIOJIHEHHWH Y4YEOHBIX M HCCIIEOBATENbCKUX 3a1ay, BBIOMpATh
Haubosee 3 PeKTUBHBIN CIIOCOO UX pelIeHUs ¢ yUETOM IMOJIyYEeHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKHU.

IMPEAMETHBIE PE3YJIBTATbBI
11 KUIIACC

ITpenmMeTHbIE pe3yIbTaThl OCBOECHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: 0 XUMHUYECKOW COCTABIISAIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUPA, POJIM XMMUU B MTO3HAHUU SIBIICHHUH
IPUPOJIbI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYPbI JUUHOCTH, €€ (PYHKIMOHAIBLHOW IPAMOTHOCTH, HEOOXOAUMOM I PEIICHUs TPAKTUUYECKHUX 3a]au
¥ 9KOJIOTHYECKH 0OOOCHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3I0POBBIO U IPHPOJHOM Cpene;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJArarollyue MOHATHS (XMMHMUYECKHH 3J€MEHT, aToM, U30ToI, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTb, CTEIIEHb OKUCICHHSI, XUMHUYECKasl
CBS3b (KOB&JIEGHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPOJHAs), KPUCTAJIMUECKass peléTKka, TUIbl XMMHUYECKMX PEaKLUH, PacTBOp, SJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JTUCCOLMALNSA, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW peaklUH, XUMHYECKOE paBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPHS IEKTPOIUTUUYECKON auccouuanuy, nepuoauueckuil 3akon Jl. M. MenneneeBa, 3aKkoH COXpaHEHHs MacChl BEIECTB, 3aKOH
COXPAaHEHHUs U NPEBPAILEHUS HEPIMU NPU XMMHUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM S3BIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUSA,
JeKale B OCHOBE MOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PaKTOJIOrMYECKUEe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MMOJIyYEHUN
1 0€30M1aCHOM HCII0JIb30BAHUN BAYKHEHIINX HEOPTaHUYECKUX BEIECTB B ObITY U MPAKTUYECKOU JIEATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTb YMEHHMH BBIABIISTH XapaKTE€PHbIE NMPU3HAKU MOHSTUM, yCTAaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIINE
MOHATHSA IIPH ONIMCAaHUH HEOPTraHMYECKHUX BEUIECTB U UX NPEBPALLECHUN;



c(OPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUECKYIO CUMBOJIMKY JJIsi COCTaBICHHUS (POPMYJT BEIIECTB U YPABHEHUH XMMHYECKHX PEaKIii,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUsI OTAENIbHBIX HEOPIraHUUECKUX BEIIECTB (yrapHbli a3, YIJIEKUCIIbIN ra3, aMMHaK,
raméHasi U3BeCThb, HeTall€Has U3BECTb, IUTHEBAS COJIA, MUPUT U IPYTHE);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAJICHTHOCTb U CTENIEHb OKUCIEHUS XMMUYECKHUX 3JIEMEHTOB B COSIMHEHMSAX Pa3IMUYHOIO COCTaBa, BUJL
XUMHUYECKON CBsI3U (KOBAJICHTHAsl, MOHHAsI, METAJUIMYECKasi, BOAOPOIHAS) B COCAUHEHUSX, TUIl KPUCTAUINYECKON PEemETKH KOHKPETHOrO BEIIEeCTBa
(aToMHas1, MOJIEKYJIIpHAsl, MOHHAs, MEeTAJUIMYeCcKast), XapaKTep cpeJibl B BOJHBIX pACTBOPAaX HEOPraHUYECKUX COSIMHEHMH;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh NMPHUHAUIEKHOCTh HEOPraHWYECKUX BEIIECTB IO MX COCTaBY K OINpeNeNEHHOMY KIaccCy/Tpymie
COEIMHEHUH (IIPOCThIE BEUIECTBA — METAJUIBI U HEMETAJLJIbI, OKCH/IbI, OCHOBaHHMS, KUCIIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIN);

c(OpPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICH Nepuoandeckoro 3akona J[. M. MenneneeBa U 1€eMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOLIYIO,
OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (QYHKIIUH;

c(OpMHUPOBAHHOCTb YMEHHUH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHMX 3jieMeHTOB 1—4 mnepuonoB Ilepuoaunueckoit
CHCTEMBl XMMHUYECKHX 31eMeHTOB J. 1. MeHnneneeBa, UCNONIb3ys OHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY, «IHEPreTUYECKHE YPOBHU», OOBACHITD
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEAMHEHHUH 1Mo mepuoaaMm M rpymmam [lepuonndeckoil cucTeMbl XUMHUYECKUX
sanemenToB M. . Menneneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHCHIBATh) OOLIME XUMHUYECKHE CBOWCTBA HEOPraHMUYECKUX BELIECTB PA3IMUYHBIX KJIAcCOB,
MOJTBEP)KIaTh CYIIECTBOBAHME T€HETUUECKON CBSI3U MEX/1y HEOPIraHWMUECKUMHU BEIIECTBAMH C TOMOLIbI0 YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkuui;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUECKUE PEAKIMH MO PA3IMYHBIM MPHU3HAKAM (YUCITy M COCTaBy PEardpyrOIIUX BEIIECTB,
TETIOBOMY 3 (EeKTy peaKinu, U3MEHEHUIO CTENICHEe OKHCIICHHS YJIEMEHTOB, 00OpaTUMOCTH PEaKLMH, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTaBJIATh YPABHEHUS PEaKUU pa3IM4yHbIX THUIIOB, IOJHBIE M COKpAIIEHHBIE YPABHEHUS PEAKIMi HMOHHOTO
oOMeHa, YUUTbhIBasl yCIOBUS, IPU KOTOPBIX 3TU PEaKIMU UIYT 0 KOHIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOAMTH PEAKLUHU, TMOATBEP)KIAIOIME KAYeCTBEHHBIM COCTaB pa3lM4YHbIX HEOPraHMYECKHUX BEIECTB,
Pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI pPacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX PEAKLUUH MOCPEICTBOM COCTABICHHS 3JEKTPOHHOTO
OanaHca 3TUX peaKIMii;

c(OPMHUPOBAHHOCTh yYMEHUH OOBSICHATh 3aBUCHMOCTh CKOPOCTH XHUMHUECKOW pEaKkIuH OT pa3IH4YHBIX (PAKTOPOB; XapakTep CMENICHHS
XMMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3eicTBuUs (npuHiun Jle latense);

c(OPMHPOBAHHOCT YMEHUH XapaKTepPU30BAaTh XMMUYECKHE IPOLECCHI, JIEKAIIUE B OCHOBE MPOMBIIIICHHOIO IMOJyYeHHs] CEPHON KHUCIIOTHI,
aMMuaka, a Takke c()OpMHUPOBAHHOCTH MPEACTABIECHUI 00 O0IINX HAYYHBIX MPUHIUIIAX U SKOJOTHUYECKUX MPobiieMax XUMUYECKOTO MTPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHMH NPOBOAMTH BBIYMCICHUS C MCIIOJIB30BAaHMEM IOHATHUS «MaccoBas JIOJs BELIECTBA B PACTBOpE», OOBEMHBIX
OTHOILIECHUH I'a30B MIPU XMMUYECKUX PEaKLUSIX, MacChl BEIECTBA WM 00BbEMA ra30B M0 U3BECTHOMY KOJMUYECTBY BEIIECTBA, MAcCe UM 00BEMY OJTHOTO



U3 yYaCTBYIOIIMX B PeaKIMU BEIIECTB, TEIUIOBOTO 3(deKTa peakliui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEUIECTB, MPEBPAILCHUS U COXPAHCHHUS
SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiIa MOJB30BAHUS XUMHYECKON TOCYN0i M 1abopaTopHBIM 00OPYIOBaHHEM, a TaKKe TMpaBHIIa
oOpallieHus ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJIHEHUIO Ja00PaTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUHN TUIAHUPOBATH M BBIMOIHATH XWMHUYECKHH SKCIEPUMEHT (pa3joKeHHE MEPOKCHAA BOJOpOJa B TMPUCYTCTBUHU
KaTanau3aTopa, OIpeleleHne CpPeAbl PACTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX ()aKTOPOB Ha CKOPOCTh
XUMHYECKON peakIiy, peakliui HOHHOTO 0OMEeHa, KaYeCTBEHHbIE PEAKINH Ha Cylb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIlIeHUE
AKCIIEPUMEHTATBHBIX 3a/ad 1mo TeMaM «Mertamiey u «Hemeramib») B COOTBETCTBHU C TMPaBWJIAMH TEXHUKH O€30MACHOCTH IMPH OOpaIleHUU C
BellecTBAaMH U J1a0OpaTOPHBIM OOOPYIOBaHHEM, MPEICTABISTh PE3yJNbTAaThl XUMHYECKOTO OKCIIEpUMEHTa B (opMe 3allucu ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIHMI U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUU KPUTHUYECCKH aHAIM3UPOBATh XHMHUYECKYI0 WH(POPMAIMIO, TMOJIy9aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpelcTBa
MaccoBOM KoMMyHUKanuu, IHTepHEeT U Apyrux);

c(OpMHUPOBAHHOCTh YMEHUN COOJIOATh MpaBUiIa IKOJOTUYECKH I€JIeCO00pa3HOro MOBEACHHS B OBITY M TPYJIOBOM NEATEIBHOCTH B LENSIX
COXPAaHEHHUS CBOETO 3/I0POBBS W OKPYXKAIOIIeH MPUPOAHON Cpeabl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEAENEHHBIX
BellecTB, MoHnMasi cMmbicn nokazarens [IJIK, moscHsaTh Ha mpumepax crnocoObl YMEHBIIEHUS W MPEJOTBPAIICHUS MX BPEIHOTO BO3ACHCTBUSA Ha
OpraHU3M YEeJIOBEKa;

JUTsE 00yYaloIUXCs C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE MPUMEHSTH 3HaHHsSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MMO3HAHUS
BEIIIECTB U XUMUYECKUX SIBIICHUH;

JUIS CTIETIBIX M CIaOOBUAANIMX OOYydYalOMIMXCs: YMEHHE HCIIONb30BaTh PEIbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins ans 3amucu
XUMUYECKHUX (HOPMYIJIL.

YMK n maTepuajIbHO-TeXHHYECKOE OCHAIICHHE:

Yueonuk: Pymsutuc I'.E., ®enpaman @.I'. Xumus 11 kmace (6a3osriit yposens)//E.I'. Pyasutuc 11 kiace.- M.: IIpocsemenne,2018 T.
JlonoJIHUTeIbHAA JTUTepaTypa:

I'apa H.H. Ypoku B 11 kmacce: mocobue mist yautens o0iieo0pazoBarenbHbIX yupexaeHuit — M.: [Ipocsemenue, 2009 T.

Ps60B M.A. COopHUK 33134, ynpaxHeHuil u TecToB mo xumuu: 11kmace k yueOnuky I'.E. Pynsutuca, @.I'. ®enpamana «Xumust: 11 kmace» - M.:
NznparenscTBO «OK3amen», 2013 T.

Harasiiable mocodusi: XUMU4ecKas ocy1a, XMMHUUYECKUE PEaKTUBbI, TAOIUIIbI

MyJabTHMeauiiHbIe pecypcbl: DIIEKTPOHHOE MPUIIOKEHUE K YUCOHUKY



KasengapHo-reMaTnyeckoe nJjaHUpOBaHHe
y4yeOHOro Kypca no 6moJiorum s 11 kinacca

Ne Tema ypoka KonnuectBo JlomarHee 3amaHue Jlata mpoBeaeHUs
n/n 4acoB TUIaH baxT
TEOPETUYECKHUE OCHOBbBI XUMHMHU- 20 yacoB
1 | Atrom. Xumuueckuii anemenT. M3oronsl. Hykmuasl. 3akon 1 § 1 ymp. 3,
COXPAHEHUSI MAacChl M SHEPTUH B XUMUU. § 2 yop. 3
2 | Ilepuogmueckuii 3akoH. Pactipenenenue 3JIeKTPOHOB B aTOMax 1 §3, ynp4
MaJIblX U OOJIBIIMX EPUOJIOB. §4, yop. 3
3 | IlonoxeHue B MEPUOAUYECKON CUCTEME BOIOPOAA, JIJAHTAHOUIOB, 1 §5
AKTUHOUJIOB U UICKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.
4 | BajeHTHOCTb U BaJICHTHbIE BO3MOKHOCTH aTOMOB. 1 § 6, ynp.4
5 | OcHoBHBIE BUALI XUMUYECKOH CBA3U. IOHHAS U KOBaJeHTHAS 1 §7,8
cBs3b. MeTasmnueckast cBsizb. BogopoHasi cBsi3b.
6 | IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI 1 § 9 ymop. 5
7 | Ctpoenue kpuctamioB. Kpuctannudyeckue pem€Tku. [Ipuannst 1 § 10,11 B.4
MHOT000pa3usi BEIIECTB.
8 | Knaccudukanus XuMUYeCKUX peakuuit 1 § 12,ymp.3, 4
9 | CxopocTh XUMUYECKUX peakumii. Karanus. 1 § 13, ynp.3, §14
10 | XuMudeckoe paBHOBECHE U YCIOBHUS €70 CMEILICHMUS. 1 §15, ynp.3
11 | JlucniepcHbIE CUCTEMBI. 1 § 16
12 | CriocoObI BeIpaXK€HHUsI KOHIICHTPAIIUH PACTBOPOB. 1 § 17
13 | IIpaktrueckas pabota 1 "[IpuroroBnenue pacTBOPOB C 3aJaHHOI 1 § 18
MOJISIPHOW KOHIIEHTpaluen"
14 | DnexTponauTnueckas aucconuanus. BogopoaHsiii mokasaresb. 1 §19 B2,4




15 | Peakuuu HOHHOTO OOMEHa. 1 §20B.2,3

16 | I'maponu3 opraHuyecKUX U HEOPraHUYECKUX COCTUHEHUM. 1 § 2183

17 | XuMudeckne UCTOUHUKH TOKa. Psii cTaHIapTHBIX 3JIEKTPOAHBIX 1 § 22,8.6, § 23
MOTEHIINAJIOB.

18 | Koppo3us MeTamioB u €€ npeaynpexacHue. 1 § 24

19 | DnexTpoaus. 1 §2584,5

20 | Koumponvnasa paboma I o teme "TeopeTnueckre OCHOBBI XUMHUH'" 1

HEOPT'AHUYECKASA XUMMSI- 12 yacos

21 | OOmias xapaKTepuCTHKA U CIIOCOOBI OJTYYECHUSI METAJIJIOB. 1 § 26, B.7

22 | O630p MeTAIUIMYECKHX dIIEMEHTOB A- 1 b- Tpymm 1 §27, §28

23 | Menp. [lunk. Tutan u xpom. XKene3o, HUKEb, MJIATHHA. 1 §29,30,31,32

24 | CninaBbl METAJLIOB. 1 §33

25 | OKcuasl ¥ TUAPOKCH]IBI METAIIOB. 1 8§34

26 | IlpakTudeckas pabora 2 " Pemenue sKCriepuMeHTaIbHBIX 3a/1a4 1 §35
noteme "Merasibt"

27 | O630p HeMeTauioB. CBOMCTBA M IPUMEHEHUE BaAKHEUIITUX 1 §36, ymp. 2
HEMETAIIIOB. §37

28 | OOmiast XxapaKTepUCTHKA OKCHIOB HEMETAIIIOB U 1 §38, B.5
KHUCJIOPOJACOACPKAIMX KACTOT. OKUCIUTEIbHBIE CBOMCTBA CEPHOM 839
Y a30THOM KHCJIOT.

29 | BonopoiHble COeIMHEHNS HEMETAIIIIOB. 1 §40, B.3

30 | I'eneTnyeckas cBsI3b HEOPraHUUECKUX U OPTaHUUYECKUX 1 §41, TecToBBIC 3aMaHUS

COCTUHEHUN.




31 | IlpakTuaeckas padora 3 " Pemenue skcriepuMeHTAIBHBIX 33124 110 1 §42
teme "Hemeramisl"

32 | Koumponvnas paboma 2 no teme "Heoprannyeckass xumus'" 1

XUMMUA U ) KU3Hb- 2 yaca

33 | Xumus B IpOMBIIUIEHHOCTH. [[pMHIMIIBI XUMHUYECKOTO 1 §43-45
IIPOU3BO/ICTBA.

34 | Xumus B ObITy. XUMHUECKasi MPOMBIIUIEHHOCTh M OKPY Karo1as 1 §46-47
cpena






