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JIOKYMEeHTBI, perJiaMeHTHPYoIHe COo31aHue pado4eil MporpaMMbl

* heoepanvhbvlie HOpmamueHvle OOKYMEHMbL:

- denepanpablii 3ak0H «O0 00pazoBannu B Poccuiickoit deneparum» ot 29
nexabps 2012 r. N 273-D3;

- denepanbHble TOCYAAPCTBEHHbIE 00PAa30BaATENbHbBIE CTAHIAPTHI;

- DenepanbHbId MEepeYeHb Y4EOHUKOB, PEKOMEHJIOBAHHBIX U JOIMYIIEHHBIX
Munobpuayku Poccuu kK MCoiab30BaHMIO B 00pa3oBaTelIbHOM IMPOIIECcCe B
0o0pa30BaTeNbHBIX YUPEKIACHUSIK, PpEATU3YIONIUX MPOTPpaMMbl  OOIIEro
oOpa3oBaHus;

- DenepanbHble OCHOBHBIE 00111€00pa30BaTENbHBIE TPOTPAMMBI.

* IOKAIbHblEe AKMbL 00PA308AMENbHO20 YUPEHCOCHU:
- Oo6pazoBarenbabie mporpammbel HOO, OO0, COO MBOY Cacosckas COIII
Nel;
- Yuebnsiii an MBOY Cacosckas COIL Nel na 2024-2025 yu.ron;
- ITlonoxxenue o paboueit mporpamme ydeOHOro MpeaMeTa, Kypcea, Kypca

BHeypouHoit aestenbHocTH MBOY Cacosckas COII Nel;

[Ipuka3z mupexktropa MBOVY Cacosckass COII Noel o0 yTBepxaeHHM pabodux
mporpamMm (B TOM YHCIIE MO MpeaMeTaM O0ydeHHUs Ha JIOMY), DJIEKTUBHBIX KYpCOB,
MporpaMM BHEYPOUHOU AESATETbHOCTH



INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMMa 1o XMMUHU Ha YPOBHE cpeaHero o0miero oOpa3oBanus pazpaboTraHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
®enepanun», TpeOOBaHUN K pe3yiabTaraM  OCBOEHHUS  (efepalibHON  00pa3zoBaTeIbHOM
nporpamMmMel cpenHero obmero obpazoBanus(POII COO), npencrasieHHbix B denepaibHOM
rocy1apcTBeHHOM oOpasoBareinbHoM crangapre COO, ¢ yuérom Konuenuumu npenojaBaHus
yueOHoro mnpenMera «XuMHsA» B 00pa3oBarelbHbIX opranuzauusx Poccuiickoit ®enepanum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTElIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTusl Boctiutanus B Poccuiickoit denepanun Ha niepuon g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YIIIyONEHHOTO HU3YyUeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peaym3yeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YCHHS, IPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0O U OOMIEKYIBTYPHYIO MOATOTOBKY BBIMYCKHUKOB IIKOJIBI,
HCO6XOI{I/IMYIO JUIA ajganTaiuu UX K 6I)ICTp0 MCHAIOIIHUMCA YCJIOBUAM JXU3HU B COOUYMEC, a
TakkKe Ui MPOJOJKeHHs OoOyueHuss B opraHuzanusx mnpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMUSA ABJIACTCSA OI[HOﬁ N3 ITPUOPUTCTHBIX AUCIUILINH.

B mnporpamme 1o XuUMUM Ha3HAuYEHUE TMpPEAMETa «XUMHUS» TOJY4YaeT MOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojaratomumu nonoxenusimu OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH TIEJICH, COACPKAHMSI, PEe3yJIbTaTOB O0YUYCHHS M TPEOOBAHMI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBIIOJHSAEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITUH:

UH(POPMALIMOHHO-METOIMUECKas, pealu3alus KOTOpoi obecreyuBaeT MOJyYeHHE
MPEJICTaBICHUS O LIENSAX, COJAEp)KaHUM, OOIIel cTpaTeruu OOy4yeHHs, BOCHUTAHUS U Pa3BUTHS
00yJaroImuxcst CpeICTBAMU IPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduis;

OpraHM3alMOHHO-TNIAHUPYIOLIasi, KOTopas MpelycMaTpuBaeT ONpe/esIeHNe: MPUHIUIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3YUYEHUs! y4eOHOro Marepuania, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €r0 XapaKTEPHUCTHK; IMOAXO0J0B K (POPMHPOBAHUIO COJEP’KATEIBHONH OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTENbHBIX JOCTH)KEHUH OOyYalolMxXcs B paMKax MTOTOBOM
aTTectaluuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO 3K3aMEHa 10 XUMHUH.

[Iporpamma jy1st yriryGEHHOTO U3YIECHHS XUMUH:

yCTaHaBJIMBAaeT WHBApPUAHTHOE MPEIMETHOE COJiepKaHue, 00sa3aTenbHOe I U3YyYEeHUS B
paMKax OTAENIbHBIX Mpoguieil, mpeaycMaTpuBaeT pacipeieieHe U CTPyKTypUpOBaHUE €ro 1o
KJIaccaM, OCHOBHBIM COJIepKaTelbHBIM JTMHUAM/pa3ziesaM Kypca;

AT MpUMEpHOE paclpeseseHre y4eOHOro BPEMEHU, PEKOMEHIYEMOIo Ul U3ydeHHs
OTJIEIbHBIX TEM;

npeJiaraeT NpUMEPHYIO MOCIEI0BaTeIbHOCTh 3YUEHUs Y4eOHOro Matepuaia ¢ yuéTom
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

Ma€T METOAMYECKYI0 HWHTEpIpeTaluio Iened W 3aJad  M3ydyeHUs mpeaMeTa Ha
yrIIyONEéHHOM YpOBHE C YYETOM COBPEMEHHBIX HPUOPUTETOB B CHCTEME CPEAHEro OOIIero
o0pa3oBaHMs, COJEPXKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMBbl CpeIHEro oomero ob6pa3oBaHHUs (JIMYHOCTHBIX,



MCTaHpe,Z[MCTHBIX, HpeI[MCTHBIX), a TaKIKE C y‘-IéTOM OCHOBHBIX BHUI0B y‘-ICGHO-HOBHaBaTCJIBHBIX
JIEHCTBHUI 00YyYaIOIIerocs 0 OCBOCHUIO COACPIKAaHUS MPEMETa.

[Io Bcem Ha3BaHHBIM TMO3ULKAM B TMPOrpaMMe IO XHUMHH IPEAyCMOTpEeHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHus. 3a
npeleiaMu  yCTaHOBJICHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapHAHTHON)
COCTaBIISIIOLICH copepkaHusl yueOHOro mpeamera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEISATHCS B COOTBETCTBUY C HAIPaBIECHUEM
KOHKPETHOTO POoGHIIsi 00ydeHHUS.

B coorBerctBuM ¢ koHuentyaiabHbIMU mnojioxeHusiMu PI'OC COO o HazHaueHUU
peaAMeToB 0a30BOT0 M yriay0iaEHHOTO ypOoBHEH B cucTemMe nu(dhepeHIIMPOBAaHHOTO OOYYCHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alyio IMPEEMCTBEHHOCTH C MOCIHEAYIOIUM 3TaloM IMOJIyYeHUS XUMHYECKOIrO
oOpa3oBaHMs B paMKaX W3y4YCHHUS CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYCCKHX
JTUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii cs3u
U3YYCHHE TMpeaAMeTa «XUMUS» OPHCHTHPOBAHO MPEUMYNICCTBEHHO HA pacIIUpeHUEe U
yrayOieHne TEOPeTUYECKONM U MPaKTUYeCKOW TMOATOTOBKH O0OydYaromIuxcsi, BbIOpaBIIMX
ornpenenéHHbId MpopmIb 00ydeHHs, B TOM YUCIIE C NEPCHEKTHBON MOCIETYIOMIETO MOIyIeHHUS
XUMHYECKOro 00pa3oBaHUs B opraHusanusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanumii ®I'OC COO K IUTaHUPYEMBIM pe3yJibTaTaM OCBOSHUS (eaepaibHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCIIUTAHUS U COIIMATILHOTO PA3BUTHS O0YJArOIINXCS,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUH, YMEHHUH paliuoHaIn3aluy y4eOHOTO
Tpyna W  OO0OOMEHHBIX CIMOCOOOB  ACATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocTaBisilollMMHU  TIpeMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOIO HM3y4YEHHUS SBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 HeopraHudeckas xumus». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3oBoro u
yIIIyOJn€HHOTO YPOBHEHM M3y4€HUs IpeaAMETa.

OcHoBy conepxaHusi kKypcoB «Opranudeckas xumusi» U «OOmas M HeopraHUYecKas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN UM YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO HM3yuY€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU MOJIydaeT OMNpEeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTh  CYHIECTBEHHO  OonplmMid  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX DJIEMEHTaxX u
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIayOJeHMs NMPeACTaBIECHUN O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLU, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  JJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABIECHUSIX O CTPOEHUH aToMa. XUMHUYECKas CBsI3b OOBACHSAETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TAKXKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHue THUNOB peakIUil JOIMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMHUYECKHX IMTPOIeccax U 3JIEKTPOJIU3E PACIUIABOB
M pAacTBOPOB BEIIECTB. B Kypce OpraHM4Yeckoll XWUMHHM TpPU PACCMOTPEHUH PEAKIMOHHOU
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BorpocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaueHUE MMEET TO, YTO Ha COJEPKaHHWE KYpCOB XUMHUHU YTIyOJIEHHOTO YPOBHS
U3YYEHHUS Ui KJIAccOB ompeaenéHHoro mnpoduis (IMIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIeil cucTeMe NMPeaIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COACpPXKAHUM TMpeaMeTa s KIACcCOB XHMMHUKO-(hPU3MUecKOoro
npoduns 0oIbIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI YIeOHOTO MaTrepuaia 1mo oOmei XUMHUu.
[Ipy u3yyeHuu mnpenMera B JAaHHOM ciy4yae akLEHT OyneT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, JJIEKTPOJIN3a, ITPEIACTABICHUS O CTPOCHHUH BELLIECTB U APYTOE.

B T0 e Bpems B conep)kaHHH MpeAMeTa Il KIACCOB XUMHUKO-OHMOJIOTHYECKOTO MPO(Hs
00BN yAETbHBIN Bec OyleT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIHJbI, O€IKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HAHUS O COCTaBE M CBOWCTBAxX NpPEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YUEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmMupoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA PAKTUYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3y4eHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMU NpeAMETaMM, BXOJSAIIMMHU B COCTaB IPEIMETHBIX
obnacrell «EcTecTBeHHO-HayuyHble IpeaMeThD», «Marematuka u uH@opmatuka» u «Pycckuil
A3BIK U JIUTEpATypay.

[Tpr m3ydeHnn ydeOHOTO mpeaMeTa «XUMHs» Ha YIriayOJIEHHOM ypOBHE TakXke, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO EeCTECTBO3HAHMS, TMPAKTUYECKON MAESITeNTbHOCTH YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYphl. PemieHne 3Toil 3amaun Ha yriyOJE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeArnoiaraeT pealn3alnio TakuX 1enei, Kak:

dbopMupOBaHUE MPENCTaBICHHI: O MAaTEpPUATHLHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHMM TPHUPOJBI, O MECT€ XHMHUHU B CHUCTEME ECTECTBEHHBIX HayK U €&
BeJylieil ponu B 00ECIEYEHHH YCTOMYHMBOTO DPAa3BUTHUSI UEIOBEUYECTBA: B PEIIEHUU MPoOIieM
HKOJIOTUYECKOM, IHEPTEeTUUECKON M MUIEBOM O€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUN
HOBBIX MaTepUaAlOB, HOBBIX HWCTOYHHKOB OJHEPrHMHM, B OOECIEUECHUH PALHUOHAIBLHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U MIPHUPOTHON CPEAIE;

OCBOCHHME CHUCTE€Mbl 3HAHHH, JIEKAIIMX B OCHOBE XHWMHYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpA: PYHIAMEHTAIBHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEJCTABIICHUN O CTPOCHHUH BEIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUs XUMHUYECKUX PEaKIUid, O XUMHYECKOM DPABHOBECHHU, PACTBOpaxX M JUCIEPCHBIX
cUCTeMax, 00 OOIMMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO MMPOU3BOCTBA,

dbopMupoBaHue y OOy4aromMXCsi OCO3HAHHOTO TIOHMMAaHHA BOCTPEOOBAHHOCTU
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUs KIIOYEBBIX HJEH U MPOOIEeM COBPEMEHHOM
XUMUHU, N7 OOBSICHEHWS W TPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIINX €CTECTBEHHO-HAYYHYIO
MPHUPOY; TPAMOTHOTO PEIIeHUs MPOOIIeM, CBSI3aHHBIX ¢ XHUMHEH, IPOTHO3UPOBAHUS, aHAIN3a U
OLICHKH C TIO3MIMH AKOJIOTHUYECKON 0€30MacHOCTH MOCIEACTBUI OBITOBOI 1 MPOU3BOACTBEHHOMN
JEATETbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM NPOU3BOJACTBOM, HCIOJIb30BaHUEM U
nepepaboTKOM BEIIECTB;



yrayOleHne TMpencTaBICHU O HAyYHBIX METOJaX I[MO3HAHUS, HEOOXOAMMBIX IS
NpUOOpEeTEeHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BSCHEHUS! XUMUYECKUX SIBIICHUH,
MMEIOIINX MECTO B IPUPOJIC, B MPAKTHUECKOU JIEATETbHOCTH U MTOBCEIHEBHOM JKU3HMU.

B mnane peanuzanuy TepBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIMX (DYHKIHIA
LEJIOCTHOW CHCTEMBbI CpellHero o0Iiero o0pa3oBaHUsS NpPU H3YYEHUH IpenMera «XuUMUs» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKUE LENU U 3a]1a4H, KaK:

BOCTIHTaHHE YOSIKIEHHOCTH B MIO3HABAEMOCTH SIBJICHHUI MPUPOIBI, YBAKECHUS K MPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPETHUECKUX M MPUKIIAJIHBIX HCCICIOBAHUN B XUMUH, (DOPMUPOBAHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO M ITO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHHIO HAa OCHOBE YCBOCHHS O0OIIEYETOBEUECKUX [IEHHOCTEH;

pa3BUTHE [MO3HABATEIIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpMUPOBAHHE y HUX CO3HATEIBHOIO OTHOILICHHS K CaMOOOpa3OBaHUIO M
HETPEPHIBHOMY 00Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MPOPECCHOHAIBFHOW M OOIIECTBEHHOM
JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 3710POBOM
o0Opase KU3HH;

dbopMUpOBaHHE YMEHUH H HABBIKOB PAa3yMHOTO IPHUPOIOIOJIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKON KYJIbTYPbI, NPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIC3HON HKOJIOTHYECKOM
JESTCIILHOCTH.

OO0mee 4YKMCIIO YacoB, MPEAYCMOTPEHHBIX JUISI HM3Y4YCHHS XHMHU Ha YIIIyOJICHHOM YpOBHE
cpennero obmiero oOpa3zoBanusi, coctaBisier 136 uacoB: B 10 kiacce — 68 yaca (2 yaca B
Heneno), B 11 kimacce — 68 yaca (2 yaca B HEZCIIO).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenMer u 3HAaYeHWE OPraHUYECKOM XHWMHH, TMPEJICTaBICHHE O MHOroo0pasuu
OpraHUYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHMSL.
BanentHble BO3MOKHOCTH aTOMa yriepoaa. XuMUYeckasl CBsI3b B OPraHUYECKUX COETUHEHHSIX.
Tunbsl TMOpUAM3aMKM aTOMHBIX OpOHTanel yriaeponaa. MexaHu3mMbl 00pa3oBaHUsl KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpbIBaHUs aTOMHBIX opOuTanei, 6- u
n-cBs3u. OnuHapHasi, JBOHHas M TpoiHas cBa3b. CrnocoObl pa3pbiBa CBA3e B MOJEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajguKkale, Hykieodue u ameKTpodure.



Teopuss cTpoeHMss oOpraHuyeckux coeauHeHuil A.M. byriepoBa u  coBpeMeHHbIE
IIPEJICTaBICHHS O CTPYKTYPE MOJEKYJ. 3HAYEHNUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
MonekynsipHble u CTPYKTypHbIe (Qopmynbl. CTpyKTypHBIE (OPMYIBl pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, cKeineTHas. M3omepua. Buasl wH30Mepumu: CTpyKTypHasd,
OPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHAYKTHUBHBIN 1 ME30MEPHBINA d(DPEKTHI).

[IpencraBienue o KiaccuPpUKaUU opraHndeckux BemiecTB. [lonsTHe 0 QyHKIIMOHATBHOM
rpyme. 'omonorus. 'omonoruueckue psasl. Cucremarnueckass HOMEHKIIATypa OPraHUYeCKUuX
coenuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX IIPEICTABUTEIICH.

OcobOennoct u  kiaccudukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU B OPTaHUYECKON XHUMUHU.

OKCIIEpUMEHTAJIbHBIC METOJBI M3VUYCHMS BEIISCTB M WX IPEBPAIICHUN: 03HAKOMIICHHE C
06pa3uaMH OpPraHM4YCCKUX BCIICCTB WU MATCpHaJIaMU Ha MX OCHOBC, ONBITHI IO MPCBpAIICHUIO
OpPraHu4cCKuXx  BCILICCTB Inpun  Harp€BaHHuHU (HHaBHeHI/Ie, 06yTJ'II/IBaHI/Ie n ropeHHe),
KOHCTPYUPOBAHHUC MoJeIeH MOJICKYJI OPTraHNYCCKUX BCUICCTB.

Yriaesogopoabl.

Ankanbl. ['oMonoruyeckuii psi ajikaHoB, oOrmias ¢popMmyrina, HOMEHKJIATYpa U H30MEPHSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN aJKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA ATKAHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMK 3aMELICHUS, U30MEpU3aLUU, NETUIPUPOBAHU,
HUKJIA3AUY, IIApOJIN3a, KpEKUHra, ropenus. lIpencraBieHne o0 MexaHU3Me peakUuil
pPagvKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B mnpupone. CnocoOb1 IMOJIy4CHHA U IPUMCHCHHUC aJIKAHOB.

[uknoankanel. Obmias ¢popmMyna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MalbIX (IUKJIOMPONAH, HHUKIOOyTaH) M OOBIYHBIX (IIMKJIOMEHTAaH,
[IUKIIOTEKCaH ) IUKI0ANKaHOB. CIOoCOOBI MONYYEeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Ankensl. ['oMonorudeckuii psijy aikeHOB, o01mias Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJKeHOB, Sp>-TMOpHMIM3alMsi aTOMHBIX OpOHTanen
yriaepoaa, - u n-cBsizu. CTpyKTypHas u reoMerpuieckas (1uc-tpaHc-) nzomepus. Gusnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: PEAKLUM IPUCOCAVHEHHS, 3aMEIIECHHUA B O-
MIOJIOKEHUE TPU JBOWHON CBS3M, NOJMMEpHU3aluu M okucieHud. lIpaBmino MapkoBHUKOBA.
KavecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOTYUYEHHUS U IPUMEHEHHE AIKEHOB.

ATKagueHBl. Knaccuduxanus aJIKaINCHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposaruvie). OCOOCHHOCTH HJIEKTPOHHOIO CTPOCHHMSI UM XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. IlonmmMepusanus conpspKEHHBIX
nueHoB. CriocoObl MOTy4eHHs U TIPUMEHEHUE aJIKa/IueHOB.

Anxunbl. ['oMonorndeckuil psja ankuHOB, o0mias ¢opMylia, HOMEHKIATypa U MU30MEpHsl.
DIIeKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ QJIKWHOB, SP-THOPHAM3AIMS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBOWCTBA AIKWHOB. XHMHUYECKHE CBONCTBA: pEAKIUU
MPUCOETMHEHUS, JUMEPU3AllMd U TPUMEpPU3ALUH, OKUCIeHUA. KucioTHble CBOICTBA aIKMHOB,



UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peakiMu Ha TPOHHYIO CBs3b. CrOCOOBI
MOJIYYEHUS U IPUMEHEHUE AIIKUHOB.

Apomaruueckue yrieBoJ1opo/isl (apeHsl). ['omonoruueckuil paa apeHos, odmas ¢popmyia,
HOMEHKJIATypa U U30Mepusi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OEH301a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a M €ro rOMOJIOIOB: peakIUH
3aMeIIeHUs] B OEH30JbHOM KOJIbIIE M YITIEBOAOPOJHOM paJHKale, PEaKIMU IMPUCOEAUHEHHUS,
OKHCIIeHHE ToMoJoroB OeH3ona. Ilpeacrasnenue 06 opueHTHpYIOLIEM JEHCTBUN 3aMecTuTeNei
B OCH30JILHOM KOJIbIIE Ha MPUMEpE AIKWIBHBIX PaJnuKajoB, KapOOKCHUIBHOH, THMIPOKCUIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  MOJydyeHUS U [PUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOAOPOIOB.

[Tpuponusrii ra3. IlomytHeie HedTsHbIE ra3el. Hedth u €€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepadoTKH He(TH: MEepPeroHKa, KPEeKWHT
(TepMHUYECKHH, KaTaTUTUYCCKU), pUdOpMHUHT, muponn3. [IpoaykTel nepepaboTku HedTH, UX
MIPUMCHCHHE B IPOMBINIIICHHOCTH H B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3JIMYHbIMU KJIACCaAMH YTIJICBOJOPOIOB.

OIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakuum 3aMenieHus
rajoresa Ha T'HMAPOKCOIPYIILY, HUTPOIPyIIly, HMaHOTPYIITy, aMuHOorpynny. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOIO pacTBopa IEnodd. Bzammonelictue
JUTAIOTCHAIKAHOB C MarHMeM M LHMHKOM. IIoHATHE O MEeTa/uIoOpraHu4eCcKUX COCAUHEHUSIX.
Mcnonb30BaHue raJoOreHIpOM3BOIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W IIpU CHHTE3e
OpraHNYECKHUX BEIIECTB.

3KCH€DI/IM€HT3HBHLIC MCTOAbI HM3YYCHHA BCHICCTB U HUX HDGBDameHHﬁI HN3YUCHUC
(GU3NYEeCKUX  CBOKMCTB  yIVIEBOAOPOAOB  (PacTBOPHMOCTB),  KAueCTBEHHBIX  peaKIui
YIIJIEBOAOPOIOB PA3IMYHBIX KJIaccoB (0OeciBeunBaHNEe OPOMHOW WMIIM MOIHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aWMOJICHCTBHE aleTHJIeHa C aMMHAuYHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyXEHHE YIiepo/ia U BOJOPOJa B OpPraHUYECKUX BEIIECTBAX,
MOJlyueHUEe HTHIIEHA W H3Y4YCHHE ero CBOWMCTB, O3HaKomJieHHEe C Koyuiekuusamu «HedTts» u
«Yromp», ¢ o0Opa3slamMu IIacTMacc, KaydyyKOB M PE3WHBI, MOJICIUPOBAHUE MOJIEKYJI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIEBOIOPOIOB.

KHCJIOPO}]COJICP)K&IIII/IQ OpraHn4e€CKue COCAUHECHUA.

[IpenenbHble ofHOATOMHBbIE cnUpThl. CTpoeHHE MOJEeKyad (Ha MpUMEpe METaHoJla U
sTanona). 'omonoruueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KilacCU(pUKaIIUSL.
@®uznyeckue CBOICTBa NPEIEIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJIAMH ~ CIIUPTOB. XMMHUYECKHE CBOMCTBA: pEaKUMM 3aMELIEHUs, JeruapaTaluy,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPIraHUYECKUMHU U HEOPraHMYECKUMHU Kuciotamu. KauecTBeHHast
peakiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHMU3M 4YeJIOBEKA.
CrniocoOblI MosTy4eHus U IPUMEHEHNE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢upsl, HOMEHKIATypa U u3omepus. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJIICHITIMKOJIb W TJIMLCPHUH. dusznyeckne M XUMUYECKUE
CBONCTBA: pcaknuun 3aMCIICHUA, BSaHMOHGﬁCTBHC C OpPraHn4CeCKUMHU U HCOPraHNUYCCKUMU
KHCJIIOTaMU, KAQ4YCCTBCHHAA PCAKIKUA Ha MHOIOAaTOMHBLIC CIIMPTHI. HpeHCTaBHeHI/Ie 0 MCXaHHU3ME



peakiuii HykieohuIbHOTrO 3amerneHus. JlelicTBue Ha opraHu3M yenoBeka. CrocoObI oMydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIIMSHHE THAPOKCOTPYIIBI U OEH30IBHOTO SIpa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB ¢enona. KayecTBeHHBIC
peakuun Ha ¢eHon. Tokcnunocts (enona. CrocoObl MOMydeHHs W NpPUMEHEHHE (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbpHBIE COCIMHEHUS — albJCTUIbl W KETOHBL. ODJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpymmbl. ['oMonoruyeckue psapl anbIerHIoB M KETOHOB, o0mias ¢opmyina,
U30MeEpUsl M HOMEHKJIarypa. PU3WUECKUE CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aQJIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE albIETHUJIOB,
KaueCTBCHHBIC peakiuu Ha anpieruibl. CrocoObl MOMydeHUs W MPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEGHHOCTH CTPOSHHS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepuss m HoMmeHkiartypa. Du3MuecKue CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCJIOT. XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWMCTBA, peakius 3Tepu(UKaluu, peakiuu ¢
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOUM KUCHOTHL. [loHsTHE
0 MPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHMCIOT, AUKapOOHOBBIX
KHCJIOT, THUAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, TMAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, JUHONEH08ds KUCAOTEL.  CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, oOmiast Gopmysa, u3oMepuss 1 HOMEHKIIATypa.
DuU3nyECcKue 1 XUMUYECKHE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA KHUPOB: TMJIPOJIN3 B KUCIOW U
mea049Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEISIbHBIX )KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb1Ta KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIelcTBHE.

OOmass xapakTtepuctuka yrieBoAoB. Krmaccuduxamus yriaeBogoB (MOHO-, IU- U
nosMcaxapuasl). MoHocaxapuasl: TIIIOKO3a, (QPYKTO3a, rajJakTosa, pudo3a, 1e30KCupuodo3a.
dusnyeckue CBOMCTBA U HaxoxiaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIOKO3bl:  PEaKIMu C y4aCTUEM CIIUPTOBBIX M alBbJIETUHOW TPYyII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHUEe TIIOKO3bI, €€ 3HaueHHWE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a W JIakTo3a. BoccraHaBnuBamomuye ¢
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapuaoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapunbl: Kpaxmaj, TJIMKOTEH W Iesuirosio3a. CTpoeHre MaKpOMOJIEKYIT
KpaxMmaia, TJMKOT€Ha U IeJUTtoyio3bl. (Du3nueckre CBOMCTBA Kpaxmajla M IEeJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIN3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBa IEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PUpPOoB 1eTtoNn03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

SKCHCDI/IMCHTaHBHLIC METOJbl M3YVYCHMS BEIISCTB M HX IIPEBPAIICHUN: pacTBOPUMOCTD
Pa3IUYHBIX CHOHUPTOB B BOJEC, BSaI/IMOJIeI\/’ICTBI/Ie OTaHOJIa € HATPUEM, OKHCIICHHE ISTHUIIOBOIO
CIIMpTa B aJIBACTUA Ha paCKaﬂéHHOﬁ MCHHOﬁ MIPOBOJIOKEC, OKHCIICHUC OJSTUJIIOBOIO CIHPTa
JAUXPOMATOM KaJInusa (BO3MO)KHO HUCITIOJIB30BaHHUEC BI/I)ICOMaTepI/IaJ'IOB), Kau€CTBCHHBIC PCAKIIUN Ha



anpaerunasl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcunom meau(1l)), peakuus raumepruHa
¢ ruapokcuaoM Meau(Il), xumudeckrue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBIE
pacTBopa ritoko3bl ¢ runpokcugom meau(ll), BzaumoaeicTBue kpaxmalia ¢ MOJOM, pELICHUE
SKCIIEPUMEHTANIBHBIX 3314 110 TeMaM «Crupthl U denounby, «KapOoHoBbIe KUCTOTHI. ClI0XKHBIE
3pUPBD».

A30Tc011ep>lcamne OpraHu4eCKue COCAUHECHU .

AMUHBI — OpraHMYecKWe MpOU3BOJIHBIE ammuaka. Kriaccudukamuss aMUHOB:
anudaTuyecKkue U apoMaTHUECKUe; MepBUYHbIC, BTOPUYHBIE U TpeTU4yHble. CTpOCHUE MOJIEKYIL,
obmas ¢opMmyia, u3omMepusi, HOMEHKJIATypa U (pU3UYecKre CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTuyecKuXx aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aHMMOICHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOM KucI0TOU. COoM aJIKUIaMMOHHS.

AHWINH — NIpeJICTaBUTENb aMHUHOB apoMaTHueckoro paga. CtpoeHue aHuianHa. B3aumuoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KavecTBennsle peakuuyu Ha aHWiMH. CrocoObl MOJIydyeHHs M HPUMEHEHHE aTu(paTHYeCKUX
amMHHOB. [losyuenne aHwInHA U3 HUTPOOEH30J1a.

AmuHokuciotel. Howmenknatypa u  uszomepus. OrthenbHble IPEICTaBUTENIN  O-
AMUHOKHCJIOT: TJIMUIMH, alaHuH. PU3nyecKue CBOMCTBA aMUHOKUCIOT. XMMHYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAIHH,
oOpa3oBaHue NENTUAHON CBs3u. buonornyeckoe 3nHaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOJIU3
HENTU/IOB.

benku kak mnpuponHeie noiauMepsl. [lepBuuHas, BTOpUYHAs M TpPEeTUYHass CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWMCTBA OCJIKOB: THIIPOJIN3, JACHATYpallus, Ka4eCTBEHHBIC PEaKIUH Ha
OeJIKu.

OKCIEPUMEHTAIIbHBIC METOAbl M3YYEHHUs BEIIECTB M MX IPEBPAIEHUI: paCTBOPEHUE
OeNKOB B BOJIE, JIEHATYpaIlHs OCJIKOB MPU HArpeBaHWU, IIBETHBIC PEAKIIMN Ha O€JIKHU, peIIeHUe
SKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCoJIepiKalllie OpPraHUYECKHWE COCIUHEHUS» U
«Pacrio3HaBaHME OPraHMYECKUX COCTUHEHUIN.

BBICOKOMOJICKyJIﬂprIe COCAMHCHUSA.

OCHOBHBIC ITOHATHS XUMHH BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/II\/JII MOHOMCp, HOJUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3alNU, CPCAHAA MOJICKYJIApHasA Macca. OcHOBHBIC
MCTOJIbl CHHTEC3a BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA .

[TomumepHbie MaTepHaIbL. [Tnactmaccel (monmATUIIEH, MIOJIUIIPOITUIIEH,
MOJIMBUHUIXJIOPH, MOJINCTUPOT, MOJIMMETUIIMETAaKpuIIar, MOJINKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tuinu3anus 1 nepepadoTka MiacTHKa.

OnacToMepbl:  HATypajbHBIH  KaydyyK, CHHTETMUYECKHE Kaydykd (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypaibHble (XJOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl cenuanibHOro Ha3HadeHus! (TeIoH, KeBIap, MEKTPONPOBOASIINE TOTUMEDSI,
O6uopasnaraemble IMOJIUMEPHI).



OKCIIEPUMEHTAIbHBIE METOJIbI U3YYEHHs] BEIIECTB M MX IPEBpAIICHUN: 03HAKOMIICHHE C
oOpa3uaMu TPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, KaydyyKoB, peELIECHUE
HKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMacC U BOJIOKOHY.

PacuérHble 3a1a4n.

Haxoxaenre MOIeKyIsIpHON (POPMYIIBI OPraHUIECKOT0 COCTUHEHUS 110 MaCCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXKICHHE MOJICKYISIPHON (HOpMYJIbl OpraHUYECKOTrO
coequHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00bEMY) MTPOJYKTOB PEAKIIMHU M/HIIM UCXOIHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (HOPMYITBI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WM CIIOCOOOB TOJy4YEHUS,
OTIpeIeIICHUE JIOJTU BBIXO/Ia IPOIYKTA PEAKIIMH OT TEOPETUIECKH BO3MOXKHOTO.

MexnopeaMeTHEIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBSI3€d IPU M3y4EHHUU opraHnyeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOT'0 [IUKJIA.

OOme ecTecTBEHHO-HAyYHbIE TOHSTHA: SBJICHUE, HAy4YHBIH (DaKkT, rumoresa, TEopus,
3aKOH, aHaJIW3, CHHTE3, KilaccupUKanus, HaOIOACHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIElb,
MOJIETIMPOBaHUE.

®dwusuka: Marepus, aToOM, OJJIEKTPOH, IMPOTOH, HEHTPOH, MOJEKYJa, SHEPreTUYCCKHUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIIeCTBA, (PU3UYECKHE BEIMYMHBI,
€IMHMIIBI K3MEPEHHUS, CKOPOCTh, SHEPrHs, Macca.

buonorus: kieTka, opraHu3M, 3KocHcTeMa, Onocdepa, MeTadoIM3M, HACICACTBEHHOCTD,
aBTOTPOHBIA M TeTEPOTPOGHBIA TUI MHUTAaHUS, OpoXKeHHe, (HOTOCHHTE3, NIbIXaHUE, OCeJKH,
YTJIEBOIbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

FGOFpa(I)I/I}II MOJIC3HBIC UCKOIMAaCMBbIC, TOIIIIUBO.

TexHoorNs;: IMUIICBBIC MPOAYKTEI, OCHOBBI PaAllMOHAJIIBHOI'O IMUTAHUA, MOIOIIUC CPEACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAS XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sjiep. XuMHueckuid anemeHt. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHUYeCKHe YPOBHU U TOAYPOBHH. ATOMHBIE
opoOutanu. Krnaccudukaius XUMHYECKUX SJIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnpenenenue
BJIEKTPOHOB 10 AaTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOH(UTYypallMd aTOMOB 3JIEMEHTOB



MEPBOrO—4E€TBEPTOrO TMEPUOJIOB B OCHOBHOM H BO30YXIEHHOM COCTOSIHUH, DIJICKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

[lepmonnueckuii  3akoH u llepwoguyeckas cucTeMa XUMHUYECKHX  DJIEMEHTOB
J .. MenneneeBa. CBsizb nepuoANUYEcKOro 3akoHa u Ilepuoaumdeckoll CHUCTEMbl XMMHYECKHX
3JIEMEHTOB C COBPEMEHHOH TeOpHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUsS CBOMCTB
XUMUYECKHUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPyIIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XnuMuyeckasi CBsi3b. BUIBI XMMHMUYECKOM CBSI3U: KOBAJICHTHAs, MOHHAs, MeTajuIndecKas.
MexaHu3MbI o0Opa3oBaHUS KOBQJICHTHOM CBSI3U: O0OMEHHBII
U JIOHOPHO-AaKLENTOPHBIM. OHEprus M JUIMHA CBs3U. I[lOJNApHOCTH, HANPABIEHHOCTH U
HACBIIAEMOCTh KOBAJIEHTHOM CBs3U. KparHble cBs3u. BomoponaHas cBA3b. MeEXMOIEKYISIpHbIE
B3aUMOJCHCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b QJIEKTPOHHOM CTPYKTYpBI
MOJICKYJT C HMX TEOMETPHYECKHM CTPOCHHEM (Ha MpHMEpPE COCIUHCHHU DJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenne O KOMIUIEKCHBIX coeauHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coeauHeHuid. [lonatue o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISApPHOTO U HEMOJEKYISIPHOTO CTPOEHHUsA. THIBI KPUCTATUTMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITousTue o JUCIICPCHBIX CUCTCMAX. Uctunnsie PaCTBOPHI. HpeZICTaBJICHI/Ie O KOJJIOMAHBIX
pacTBOpax. Crioco05b1 BbIPAXKCHHUA KOHLCHTPAOHWH PpPAaCTBOPOB: MaACCOBasg HOJId BCIICCTBA B
PacTBOPC, MOJISIpHasa KOHLCHTpAalus. HaCI)IHIGHHI)IC n HCHACBIIIICHHBIC PaCTBOPHLI,
pacTBOPpUMOCTE. KpI/ICTaJ'IJ'IOFI/I)IpaTBI.

KJ'IaCCI/I(l)I/IKaI_[I/IH U HOMCHKIJIaTypa HCOPraHWYCCKUX BCHICCTB. TpI/IBI/IaJILHLIe Ha3BaHUA
OTACIBHBIX HpC}ICTaBI/ITeHef/'I HCOPTaHNYCCKUX BCIICCTB.

Knaccudukanus XuMH4eCKUX peakuil B HEOPraHMUeCKO U OpraHMuecKoi XUMUu. 3aKoH
COXpaHEHHs MacChl BELIECTB; 3aKOH COXPAHEHUS U INPEBPALIEHUS DHEPIUU IIPU XUMUYECKHUX
peakuusx. TernoBble 3QpPEKTh XUMUUECKUX peakiuil. TepMoXxuMuuecKkue ypaBHEHUS.

CKOpOCTh XMMHUYECKOH peakiuu, e€ 3aBUCUMOCTb OT pa3iIM4yHbIX (aKTopoB. ['oMOreHHbIE
Y TeTepOreHHbIe peakunu. Katanns u kaTanu3aTopsl.

O6parumble W HeoOpaTuMmble  peakiuu. XuMHYeckoe paBHOBecue. Koncranra
XUMUYECKOTO paBHOBecHs. DaKTOphI, BIUSIOUIME HA MOJOKEHHUE XWMHYECKOTO PaBHOBECHS:
TeMIIepaTypa, MaBJICHHE W KOHIIEHTPAIMM BEIIECTB, y4YacTBYIOIMMUX B peakmuu. [IpuHImmn
Jle laTense.

OnekTponuTHdeckas auccornumaiua. CunpHble W crna0ble  2JeKTpoiauThl.  CTeneHb
mucconnainuu. Cpena BOJHBIX PAaCTBOPOB: KUCIIOTHAs, HEHTpanbHAas, MIENOYHAs. BomopoaHsiii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiun nonHoro oOMeHa.



OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb oOkuciaeHus. OKHUCIUTENb U
BOCCTAHOBUTENb. [Iporecchl OKHCICHHMs] W BOCCTAHOBJICHUsS. BakHEWIWe OKUCIUTEIH U
BOCCTaHOBUTEIH. METOI 3JIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

3KCHCDI/IMGHT3HLHBIC MCETOAbI HM3YVUYCHHUA BCHICCTB H HX HDCBDaH.IeHPIﬁZ Pa3JI0KCHUC
NEPOKCHIa BOAOPOAAa B MPHCYTCTBUU KATaIM3aTOpa, MOJEIU KPUCTAJUIMYECKHX PEIETOK,
NPOBEJCHUE pEaKIHii HMOHHOTO OOMEHAa, OINpEICICHUE CpPeAbl PAaCTBOPOB C MOMOUIBIO
WH/IMKAaTOPOB, M3YYCHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuuu U
MOJIOKCHUE XUMHUYECKOTO PABHOBECHS.

HeopraﬂnquKaﬂ XUMMU1.

[Tonoxenne HeMeTauloB B llepuogudveckoil cucTeMe XHUMHUYECKHX — AJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aroMoB. Du3MuecKue CBOMCTBA HEMETAJLIOB.
AJoTponusi HeMeTauIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

Bonopon. Ilonyuenue, ¢usznueckne U XMMHUYECKHE CBOWMCTBA: PEAKIMU C METalIaMH U
HEMETaJNIAMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ mapuabl. TOIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crocoObl MOgydeHHs, (U3UUECKUEe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpObl. BakHeilme KUCIOpPOACOAEpIKAIUE COCAMHEHHUSI TajlOr€HOB.
JlabopaTopHbIE ¥ MPOMBIIUICHHBIC CIIOCOOBI IMOTYYCHHS TajloreHoB. [I[puMeHeH e raloreHoB U
UX COCIUHEHUH.

Kucnopon, o30H. JlaboparopHble U NPOMBIIUIEHHbIE CHOCOOBI MOJNy4EHHs] KHCIOPOJA.
dusnueckue M XUMHYECKHME CBOWCTBA M INPUMEHEHHE KHUciopoja U o30Ha. OKcuabl H
HEPOKCU/IBI.

Cepa. HaxoxmeHue B TpHUpPOAE, CIOCOOBI IMOJYYCHUS, (DU3MYECKHE W XUMHYCCKHE
coiictBa. CepoBonopon, cyiabduiasl. Oxeun cepbi(IV), okcun cepsi(VI). CepHucras u cepHas
KHCJIOTBI M UX conu. OCOoOCHHOCTH CBOWMCTB CepHOM KHCIOTHL. [IpumeneHue cepsl u €€
COCIMHEHU.

A3zor. HaxoxaeHue B MpUpOAE, CIOCOOBI TMONYyYEeHUS, (PU3UUECKHE U XUMHUYECKHE
CBOMCTBA. AMMI/IaK, HUTPHUIBI. OKCI/IZ[I)I asora. A30THCTasd W a30THAA KHUCJIOTHI U HX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30Ta M €ro coeAuHeHHd. A30THbBIE
ya00peHusl.

®ocdop. HaxoxkaeHue B mpupoje, CrocoObl MOMy4YeHHUs, (U3NYECKHEe U XUMHYECKHE
cBoiictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciora U e€ COJu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUS.

VYraepon, HaxokAeHHWe B HOpupoie. AJIOTponHble Mogudukamuu. dusnueckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BeHIECTB, oOpa3oBaHHBIX yriepojnoMm. Oxcupn yraepoaa(ll),
OKCH [ yraepoaa(lV), YIroJIbHast KHCIIOTa 51 eé COJIU. AKTUBHUPOBAHHBII
yrousb, aacopOuus. @ysmiepensl, rpadeH, yriaepoaHble HaHOTPYOku. IIpumeHeHue mMpocThIX
BEIIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COCMHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3NUecKue M XUMHYECKHEe
coiicTBa. Okcup kpemuusi(IV), kpeMHueBast KMCI0Ta, CUIMKAThL. [IpuMeHeHne KpeMHuUsl U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHe, BUIbI CTEKJIA.



[Tonoxenue metamuioB B [leproanyeckoil cucreMe XUMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue hu3nvIecKkue CBOMCTBAa METAIIOB.
[TpumeHenne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYECKHNA Psiji HANpsDKeHU MeTaimioB. OO0IIme crocoObl OMydeHUsT METaJLIOB:
TUAPOMETAJUTYprisi, MUPOMETAIUTYPrusi, dNeKTpoMeTatyprus. [IoHsTHE 0 KOPPO3UU METAJLIOB.
Crioco0pbI 3a1UTH OT KOPPO3UH.

OO6mas xapakrepuctuka MetaioB IA-rpynnsl Ileproauueckoil CUCTEMBI XMMHUYECKHUX
aneMeHTOB. Hatpuil u xanuil: nonydenue, Gu3ndeckue U XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAMHEHUM.

OO6mas xapakrepuctuka metawioB IIA-rpymmber [lepuogudeckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB. Maruuii W KajJblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTH BOMIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AnOMUHUE: TONydeHue, (pu3ndeckue M XUMHUYECKHUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro CcoeAnMHEHUH. AMQOTEepHBIE CBOWCTBA OKCHIA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mass xapakrepucTuka MeTaioB no6ouyHblx mnoarpynn (b-rpymnm) Ilepuoamueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

dusnueckue U XMMUYECKHE CBOWCTBA XpoMma U ero coequHeHu. OKCHIbl U THAPOKCUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpOMAThl, UX OKHUCIUTEIbHbIE CBOWCTBA.
[Tony4yeHue u IpUMeHEHHE XpoMa.

dusnyeckue W XHWMHUYECKHE CBOMCTBA MapraHlla M €ro CoeJAuHeHuu. Baxueuiue
coenunenus: Mmapranma(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar kanus,
€TI0 OKHCIIUTEIbHBIE CBOMCTBA.

Ouznyeckue U XMMHUECKHUE CBOMCTBA Kelle3a U ero coequHeHni. OKCUAbI, TUIPOKCUABI U
conn xkene3a(ll) u xeneza(Ill). [lonyduenne u npuMeHeHHE *Keje3a U ero CIIJIaBoB.

dusnyecknue 1 XuMHYECKHE CBOMCTBA MEAU U €€ coenrHeHni. [lonyuenne u npuMeHeHue
MeIU U €€ COeTUHEHNN.

[{uuk: monmydeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU .

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIllEHUH: n3y4eHrue o0pas3ion
HEMETaJUIOB, TOpeHue cephl, ¢ocdopa, *Kejeza, MarHus B KUCIOPOJAE, U3YUYEHHE KOJIJIEKIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJAEHCTBUE LIETOYHBIX U IIEIOYHO3EMENbHBIX METANIOB C BOJIOH
(BO3MOYHO HCITOJIb30BAHKE BUIEOMATEPHUAJIOB), B3aUMOJICICTBHIE LIMHKA U KeJle3a C PaCTBOPaMHU
KHCIIOT U LIEJNOYeH, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHWYECKHE aHWOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJIOB, B3aUMO/ICHCTBHE THIPOKCUIOB ATFOMUHUS U IIUHKA C paCTBOPaMH KHUCIIOT U
nieyiouel, pelleHue SKCIEePUMEHTANbHBIX 3ahad 1o TemaMm «lanorens», «Cepa u e€
COeMHEHUY, «A30T U (hochop U UX COSAMHEHUD», «MeTallIbl TIABHBIX MOATPYIIY, «MeTasibl
MOOOYHBIX TTOATPYIII.

XuMHUA U KU3HbD.



Posib xuMum B oOecriedeHnu YCTOHYMBOTO pa3BUTHS uyenoBeuecTBa. [IoHATHE O HAy4YHBIX
METOJaxX IIO3HAHUS M METONOJIOTMH HAy4yHOro wuccienoBanus. Haydsble mnpuHOMIBL
OpraHM3alMy XUMUYECKOr0 MPOou3BOACTBA. [IpoMbllsIeHHBIE CLIOCOOBI MOJIYUYEHUsT BayKHEHIINX
BEIIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoia). [IpoMblnuieHHbIe
CIOCOOBI MOJTYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nocneacTBus. Ponb xuMuun B o6ecriedeHuu SHepreTuIeckoil 0€30MacHOCTH.

Xumus u 3J0pPOBLEE YCTIOBCKA. .HCKapCTBeHHI)IC cpeacraa. HpaBI/ma HCIIOJIBb30BaHUA
JICKApPCTBCHHLIX NPCIIapaToB. Ponp xumuu B Pa3BUTHUU MCIUIINHBI.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBEIE 100aBKU. POJIb XUMHH B 00ecCIIeYeHNN
[MHUIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapgromepnbsie cpeictBa. beitoBas xumus. [IpaBunma Ge3omacHOTro
UCIIOJIb30BaHUs MpenapaToB OBITOBOW XMMHUU B IOBCEIHEBHOMN >KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IEMEHT, OETOH).
XuMHUs B CeNbCKOM X03siiicTBe. OpraHuyecKue 1 MUHEPaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, Kepamuka. Martepuanbl
JUIs 3JIEKTPOHUKH. HanoTexHonoruu.

PacuéTHble 3a/1a4umn.

Pacuétel: mMacchl BelecTBa MM 00bEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEEeT NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) IIPOJYyKTa peaxuuu,
€CJIM OJHO M3 BEIIECTB JJAaHO B BUJE PacTBOPA C ONPEIEIEHHON MacCOBOM J0JIEN paCTBOPEHHOTO
BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpallMM BEIleCTBAa B PacTBOpE, JIOJM BBIXOJA
IIPOAYKTA PEAKIUU OT TEOPETHUECKN BO3ZMOXKHOTO.

MexnopeaIMeTHBIE CBA3H.

Peanu3zanus MexnpeaMeTHBIX CBsI3€i MpU M3YYEHHUH OOIIEd M HEOpPraHMYEeCKONW XMMHH B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHSATHH,
TaK U MOHATHN, IPUHATHIX B OTACIIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TOHSTHS: SIBIICHWE, HAy4YHBIM (akT, rumoresza, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccu(pUKalus, TEePUOJUIHOCTh, HAOMIOJEHUE, U3MEpEeHHE,
AKCIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHE.

®usnka: MaTtepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIIeCTBA, HACAIbHBIM Ta3, (HU3UUECKUEe BEIMYUHBI, E€IUHHUIIBI
U3MEpEHMs], CKOPOCTh, SHEPT U, Macca.

buonorust: knerka, opraHusM, J3KocucTeMa, Ouocdepa, MeraboiuM3M, MakKpo- U
MHUKpPORJIEMEHTBI, OENKH, >KUPbI, YIJIEBOAbI, HYKJIEWHOBBIE KHCIOTHI, ()EPMEHTHI, FOPMOHBHI,
KPYTroBOpOT BEIICCTB U ITOTOK SHCPIrUH B SKOCUCTEMAX.



I'eorpadust: MuHEpabl, FOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuMu4ecKas MNPOMBIINIJICHHOCTh, MCTAJINIYpPrus, CTPOHUTCIbHBIC MaTCPHAJIbI,
CENbCKOXO03ICTBEHHOE IIpOU3BOJACTBO, IMHUIINEBAA IIPOMBINIICHHOCTD, (bapMaI_[eBTI/ILIeCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCpUajioB, JICKTPOHHAA ITPOMBIINIIICHHOCTh, HAHOTEXHOJIOT'H.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-AEATEIIBHOCTHBIM IOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS INpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro ooOuero oodpazoBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYalOIIMMUC] POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAETIEHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBATHCSl MPHUHATHIMUA B OOIIECTBE IMpaBHJIAaMH M HOPMaMH TOBEICHHUS; HaIH4YUe
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHbIE
IUTaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS IMpeIMeTa «XUMUS» OTPaXKarT cHOPMUPOBAHHOCTD
OIIBITa NO3HABATEIbHON U NMPAKTUYECKON JIESTENbHOCTH O0YYaIOIINXCs B IPOLIECCE PEeaTn3aliuu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHS IMpeaMeTa «XUMHS» OTpaxaroT c(HhOPMUPOBAHHOCTD
OIBITA MTO3HABATEIbHON U MPAKTHUECKON IEATEIIbHOCTU 00YUaroIIKXCsl B IPOLIECCE pealln3aluu
00pa30oBaTeNbHON AEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIUTAHMS

OCO3HaHHs O0YYaIOLUIMMUCS CBOMX KOHCTHUTYLMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MPEJCTaBICHUS O COLMAIbHBIX HOPMaxX W MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘lGCKOfI ACATCIIBHOCTH IIPpHU CO3aHUU y‘{e6HLIX ITPOCKTOB,
pPEIICHUN y‘Ie6HI)IX M ITO3HAaBAaTCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJIOTUKY U apryMEHThI IPYruX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTE€YECTBEHHOM
XHUMHH;



YBaKEHHsI K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOTO IMPHIOKCHHS
XMMHH, OCO3HaHMsI TOTrO, YTO J@HHBbIE HAyKH €CTb pE3yJbTaT AJUTEIbHBIX HAOJIOIEHUMH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSTHHOTO TPpyAa YYEHbBIX U ITPAKTHKOB;

HHTCPCCa W IO3HABATCIIBHBIX MOTHUBOB B TIOJYUCHHUH W MOCICAYIOMICM aHAJIU3C
I/IH(l)OpMaHI/II/I O MCPCAOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTEUYECTBCHHOM XHUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLICHMUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUAMU, U IPUHHUMATDH
OCO3HAHHBIC PCUHICHUSA, OPUCHTHUPYSICh HA MOPAJIBHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OILICHUBAaTh cBOE IOBCACHHUEC M IIOCTYIIKH CBOHUX TOBapI/IHIeﬁ C HO3PII.[PII>1
HPAaBCTBCHHLIX W ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUsA HOCJIGIICTBI/Iﬁ IMMOCTYIIKOB,

4) ¢popMHUpPOBaHHS KYJIbTYPBI 3/10POBbSI:

MMOHMMAaHHUs I1IEHHOCTEH 3A0pOBOIo H 0€e30I1aCHOTO 06pa3a JKHU3HH, H€O6XO,Z[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (1)I/I3I/I‘-ICCKOMY H IICUXUYCCKOMY 310POBbIO;

coOirofcHMs TpaBuil 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
YKU3HH, B TPYIOBOH JIEATEILHOCTH;

INOHUMaHHA LCHHOCTU IIpaBUJI HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30macHoro
MMOBCACHUS B CUTYyAllUAX, YTPOKAOIINX 310POBBIO U JKU3HU J'IIO,I[@fI;

OCO3HAHMsI IOCJEACTBUI M HENPHUITUS BPEIHBIX NPUBBIUEK (YHOTPEOIECHHUS aJIKOIoJid,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTHM B Y4e€OHO-MCCJIEI0BAaTEIbCKONW JI€ATEIbHOCTH,
0OLIECTBEHHO OJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU IIPAKTUYCCKHUX 3aJdad COHI/IaJII)HOfI
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJracca, IJ_IKOJ'ILI);

HHTEpECAa K INMPAKTUUCCKOMY U3YUCHUIO HpO(l)eCCI/II\/’I pa3jin4yHoro poaa, B TOM 4YHCJIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUH 110 XUMHUU,

YBa)XXCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHAMBUAYAIBHOM TpPaeKTOPUH OOpa3oBaHMUS,
Oynyieil mpodeccun U peaau3alnuu cOOCTBEHHBIX MH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 0011eCcTBa;

6) 3K0JI0rM4eCKOro0 BOCIIUTAHHUS:

IKOJIOTMUYECKH 11eJIecO00pa3HOr0 OTHONICHUS K MPUPOJIE KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;



IIOHUMAHUA rn06aanoro xapaKTepa OKOJIOTHNYCCKUX np06neM, BIIUAHHUS SKOHOMUWYCCKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHOM M COLIMATIBHOM CPEIbl;

OCO3HaHHA HGO6XOI[I/IMOCTI/I HUCIIOJB30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHU OJId p€HICHUSA BOIIPOCOB
palrOHAJIBLHOI'O MPUPOAOIIOJIL30BAHNA,

AKTUBHOTO HENPUATHSA ACUCTBUN, NPUHOCAIIMUX BPEN OKPYKAIOLIECH NPUPOAHOU Cpene,
YMEHUSl IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKHE MOCIEICTBHS MpealpUHUMAeMbIX
JIEHCTBUM U NIPEJOTBPALLATD UX;

HAJIMYUSL Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHS, 3KOJIOTHYECKON KYJIbTYpHI, OIBITA
JEeSTEIbHOCTH  OKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMH B
NI03HABAaTEIbHONW, KOMMYHHKATUBHON M COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu U
00I11eCTBEHHOM MPaKTUKY;

NOHMMaHHA CHenU(UKA XUMHUH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMHU JUIsI COBPEMEHHOW LMBWIM3AaLUU: B €€
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0a3zbl MaTepuaibHOU
KYJIBTYpPBI, B pEIIEHUH I1100aIbHbIX IPOOIEM YCTONUNBOIO pa3BUTHsI YEJIOBEUECTBA — CHIPEBOH,
HHEPreTUUECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUM  MEIUIIMHBI,
00eCreyeHN! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4YJeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCIMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DaKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMUYCCKHE 3HAHUS AJI1 pCIICHUA HpO6J’I€M
B PCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATEIbCKON AESITEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBHH C >KU3HEHHBIMHU

MOTPEOHOCTSAMU,

UHTEpeca K OCOOEHHOCTSAM TpyAa B pasiIMyHbIX cdepax mpodeccHoHaTbHON
JESITEIbHOCTH.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yJabTaThl OCBOCHHUS IMPOTPAMMEI 10 XUMHH HAa YPOBHE CPETHETO
o01rero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYYArOIIMXCS MEXKIUCLUIUIMHAPHBIE
(MexmpenMeTHbIe) 0OIIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crielu UKy METO/I0B IIO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOIEeCcC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKEe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jeiicTBus  (TMO3HaBaTelbHBIE,  KOMMYHHKATHBHBIC,
peryJsTHBHEIC), oOecrieunBaomue  (GopMupoBaHue  (YHKIMOHAIBHOW  TPAaMOTHOCTH |
COIMAJIbHOM KOMITETEHIIMH 00Y4aIOIINXCS;

CHOCOOHOCTh ~ OOyYaroIIUXCS ~ HCIOJB30BaTh  OCBOGHHBIE  MEKIUCHUIUTMHAPHBIC,
MHPOBO33pPEHUYECKHE 3HAHHMS M YHUBEpCAJIbHbIC Yy4eOHbIE JACHCTBHS B IIO3HABATEIBHOH U

COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbIE PE3ybTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUAMU.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YUeOHbIE T1eHCTBHS
1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJU3UpOBaTh MNpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeACiIAATE HOCIIN ACATCIBHOCTU, 3aJdaBas IapaMETpbl W KPUTCPUHU HUX JOCTUKCHUA,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIOJIB30BaTh IPU OCBOCHHUM 3HAHUW MNPUEMBI JIOTUYECKOIO MBIIIICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHMM M YCTaHABIMBAaTh WX B3aHMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS AJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHaBIUBATh IPUYNHHO-CIICCTBEHHBIE CBA3H MEXKIY U3Yy4acMbIMU SIBICHUSMU;

CTPOUTH JIOTMUECKHUE pacCyXaeHUs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, 110 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH

BBIBOJIbI U 3aKJIFOUYCHU S,

IIPUMCHATE B IMPOHECCE IMO3HAHUA HUCIIOJB3YEMBIC B XHUMHWU CUMBOJHUYCCKUC (3H3KOBBI€)
MOACIH, HpCO6pa3OBBIBaTL MOZCJIbHBIC ITPCACTABIICHUS — XUMHUYECKUH 3HAK (CI/IMBOJ'I) QJICMCHTA,



XUMHUYecKkass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELHICHUH Y4eOHBIX
MIO3HABATENIbHBIX U IMPAKTHUYECKUX 3a1a4, NMPUMEHATh HAa3BaHHBIC MOJECIIBHBIE INPENCTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIaACTb OCHOBAMH MCTOJ0OB HAYYHOTI'O IMO3HAHWA BCIICCTB U XUMHWYCCKUX peaKHHﬁ;

(bOpMy.]'II/IpOBaTL Oocjii W 3aJadd  HCCICOOBaHUs, HCIIOJIB30BATh IIOCTABJIICHHBIE U
CaMOCTOATCIIbHO C(bOpMy.TII/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUSA U OCHOBBI
JIA (bOpMI/IpOBaHI/IH THUIIOTESEI 11O IMMPOBEPKE MPAaBUIbHOCTH BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

BJIQJIETh HAaBBIKAMU CaMOCTOSITEJIBHOIO IIJIAHUPOBAHUS M IPOBEACHUSA YUYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOM
pabore;

HpI/IO6peTaTb OIIBIT yququCKOﬁ HCCHCHOB&TGHLCKOﬁ nu HpO@KTHOﬁ JCATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUMCKY MCTOJOB PCIICHHUA
MMPAaKTUYCCKUX 3a/1a4, IPUMCHCHHIO PA3JIMYHbIX MCTOJ0B ITO3HAHMA.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCS B PAa3IMYHBIX HCTOYHUKAX HHGpopManmu (HAY4IHO-TIOMYISApHAs
JAUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOCOOMs, pecypcbl VHTepHera),
aHAM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTD;

dbopMynHupoBaTh 3ampochl M TPUMEHSTH pa3IMyHble METOJbl MpPHU IMOHMCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBINOJHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

HpI/IO6pCTaTI> OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui u
PA3JINYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (hOpMy MpencTaBiIeHHUs MH(GOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOH
uH(popMaLel: NPUMEHATh MEXIpeAMETHbIe ((U3MuecKue U MaTeMaTU4eCKHe) 3HakKu U

CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJTAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXAAaeMOM TEeMbI B X0JI€ TUAJIOTa U/WUITH JUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTEILHO BBITTOJIHEHUS
MPEI0KEHHOM 3a/1a4u;



BBICTYIIATh C IIPE3EHTALMEH PEe3yJIbTaTOB ITO3HABATCIBHOW NEATEIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAaMHM IPH BBIIOJHEHUH XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4yeOHOro MpoekTa, u (hOpMyaupoBaTh BBIBOJBI IO pe3yjiIbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIHMIA B X0/1€ 00CYXKIeHUS 1 0OMEHa MHEHHSIMU.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1efiCTBHUS:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO TO3HABATENBHYIO ESTEIbHOCTD,
onpenenss e€ eIy W 33aJaud, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeyIaraeMblid aIrOPUTM JCUCTBUN TIPHU BHITIOJHEHUH YY4E€OHBIX M HCCIIEIOBATEILCKUX 3aj1ad,
BBIOMpaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4E€TOM MOJYyYCHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIICCTBIATEL CAMOKOHTPOJIb ACATCIbHOCTH HA OCHOBC CaMOaHaJIM3a 1 CaMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl IO XMMUU Ha YIiyOJEHHOM YpPOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETALUU U
peoOpa30BaHNI0 3HAHUM, BUJIbI EATEIBHOCTH MO0 MOJYYEHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUH B pa3MYHBIX YYEOHBIX CHUTYyallUsiX, a TAKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme 1o XMMHM IpEIMETHBIE pPE3yJbTaThl IPEICTABIICHBI IO
rojilaM U3y4eHus.

10 KJIACC
HpeI[MeTHBIe PE3yibTaThl OCBOCHUA KypCa ((OpFaHI/I‘leCKaH XUMUSD)» OTPAKAIOT:

c(OpMUPOBAHHOCTH MPEACTABIEHUN: O MeCTe W 3HAYCHWU OPraHu4YeCKOoW XHWMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHUH YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA B
pelIeHrur MPOoOIeM IKOJIOTUYECKOM, DHEPTeTUYECKOW WM THIINEBON O€30MacHOCTH, B Pa3BUTHH
MCIUIHUHBI, CO3JJaHWH HOBBIX MATCPHUAIOB, HOBBIX HCTOYHHMKOB OHECPTrHUHU, B oOecrieueHnun
paIoHaIBHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YelloBeKa, a TakKe DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIArarouIue
MOHATUS — XUMHYECKHI DJJIEMEHT, aToM, SAPO M 3JICKTPOHHAas o0ojouka aroma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX



opOuTanel, WOH, MOJIEKYJa, BaJICHTHOCTH, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHash Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJET,
GyHKIIMOHATBHAS TPYIIa, pajuKal, CTPYKTypHbIe (opmymsl (pa3BEPHYTHIE, COKpAIICHHEIE,
CKEJICTHbIE), M30MEpHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyueckKasi, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOI- U a30TcoAepikKallue
OpraHWYECKHUE COEJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbBIE
COCIMHEHUS; TEOpUH, 3aKOHbI (mepuomuveckuit 3axoH J[. WM. MenzeneeBa, Teopusi CTpOEHUs
oprannyeckux BemecTB A. M. bymiiepoBa, 3akOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH
COXpaHEHUS] M TMPEBPALEHUS DSHEPrUM NPU XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHMH, MHPOBO33PEHUECKHE 3HAHUsA, JIEKAIIME B OCHOBE INOHUMAaHUS
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHUX SIBIICHUM; TMPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAMHAMUYECKMX UM KHHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB W TPYIIl aTOMOB B MOJIEKYyJiaX (MHAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTanThl | u Il poma); ¢akronormdeckue cBeIeHHs O CBOWCTBAX,
CoCTaBe, OJyYeHUH U 0€30IaCHOM UCIIOJIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATENbHOCTH YEeJIOBEeKa, OOIIMX HAay4YHbIX MPUHIUNAX XHUMHYECKOTO
MIPOU3BOICTBA (Ha MpUMepe MPOU3BOJICTBA METAHOJIA, IepepadOTKU HEPTH);

c(OPMUPOBAHHOCTb  YMEHHIL: BBIBIIATH ~ XapaKTEpHbIE  NPHU3HAKU  IOHATHIA,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOILME IOHATHS NPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAVNHEHUM;

c(hOpMUPOBAHHOCTh YMEHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY AJISI COCTaBICHUS MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEUIECTB;

COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTb: OKHCINUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABJIECHHUS JIEKTPOHHOI0 OajaHca 3TUX peaKIHid,
peakuuii MOHHOrO oOOMeHa NyTEM COCTaBJIEHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHU;

H3TO0TaBJIMBATb MOACIIM  MOJICKYJI OPraHUMYCCKHUX BCHICCTB I HIUIIOCTpALlUM  HUX
XUMHYCCKOT'0 1 NIPOCTPAHCTBEHHOT'O CTPOCHUS

c(OpPMHPOBAHHOCTh YMEHMM: yCTaHABIMBATh NPUHAJIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OIpeeIEHHOMY KilacCy/Tpynie COeIUHEHUH, 1aBaTh UM
Ha3BaHUA No cucremarniyeckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHbIE HA3BaHMS
JUISL  OT/AETBHBIX TPEJCTaBUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTHJIEeH, TOIyoll,
[JIMLIEPUH, STUWIEHTJUKONIb, (QeHos, (OopMalbIETHA, AaleTajabJerusl, aleToH, MypaBbHHas
KHUCJIOTA, YKCYCHasi KHUCJIOTa, CT€apUHOBas, OJEUMHOBAs, MaJIbMHTUHOBAas KHUCJIOTHI, TJIMIUH,
aJIaHUH, MaJIbT03a, (PPYKTO3a, AHWIIMH, TUBUHWII, H30IIPEH, XJIOPONPEH, CTUPOI U JPYTHE);

C(I)OpMI/IpOBaHHOCTB YMCHHA ONIPCACIIAATE BUI XUMHUYECKOM CBS3U B OpraHu4YCCKUux
COCAUMHEHUAX (KOBaJ'IeHTHaSI W MOHHAaA CBA3b, O- U T-CBA3b, BOOAOPOJHAA CBSISB);

Cc(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSATH TOJOKEHUS TEOPHUHM CTPOEHHsSI OpPraHUYeCcKUX
BeiecTB A. M. bytiepoBa /s 00bsICHEHHS 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapakKTepu3oBarb COCTaB, CTPOCHMUC, (I)I/I3I/I‘-ICCKI/IC n
XUMHYSCKHE CBOMCTBA THITHYHEIX HpeﬂCTaBHTeHeﬁ PA3IMYHBIX KJIACCOB OPTaHUYCCKUX BCIICCTB:



QIKaHOB, IHUKIIOAIKAHOB, AJIKCHOB, AJKAJMCHOB, AIKHHOB, apOMATHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIBJICTHJIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOJAOB (MOHO-, IU- U MOJIHCAXAPHUIIOB),
WUTIOCTPUPOBATh T'C€HETHYCCKYIO CBS3b MEXAY HHUMH YPaBHCHHSMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIMIA C UCTIONB30BAaHUEM CTPYKTYPHBIX GOPMYI;

c(OPMHPOBAHHOCTh YMEHHS MOATBEPXKAATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaTh HCTOYHUKH  YIIIEBOJIOPOJIHOTO  CHIPHA
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepadOTKH;

C(l)OpMI/IpOBaHHOCTB BJIaJACHUA CHCTEMOM 3HAaHUH O C€CTCCTBCHHO-HAYYHBIX ME€TOJax
IIO3HAHUA — Ha6JIIOI[eHI/II/I, U3MCPCHUHU, MOACIIMPOBAHUH, ISKCIICPUMCHTC (peaJIBHOM u
MLICJ'IGHHOM) U YMCHUA NPUMCHSITH 3TH 3HAHUS,

C(i)OpMI/IpOBaHHOCTb YMCHUA IMPUMCHATbL OCHOBHBLIC OIIcpanuu MBICITUTEIBbHOMN
ACATCIIBHOCTH — QaHAJIM3 W CHHTE3, CPAaBHCHHC, 0606HI€HI/IG, CHUCTCMATU3alluI0, BBIABJICHUC
MMPUYIUHHO-CJICACTBCHHBIX CBsI3EH — JJIs1 U3YUYCHUS CBOMCTB BCIICCTB 1 XMMHUYCCKHUX pCaKHI/Iﬁ;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATh B3AaUMOCBSA3b XUMHUECKUX 3HAHUHN C MOHATHIMH U
IPEJICTaBICHUSIMH JPYI'MX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOIO
INOHUMAaHMsl CYIIHOCTH MaTepUalIbHOTO €IUHCTBA MHUPA, UCIOJIb30BATH CUCTEMHbIC 3HAHUS IO
OpraHMYECKON XUMHUU JJis1 OOBSCHEHUS U NPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-

HaY4HYIO IPUPO.Y;

c(OpPMUPOBAHHOCTh YMEHHUI: IPOBOJAUTh PACUYETHl MO XUMHUYECKUM (opMmylIaM HU
YPaBHEHMSIM XUMHUYECKUX pEeaKIHil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOpPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH C TO3UIUHN
HKOJIOTMYECKON 0€30MacHOCTH TOCHEACTBHSI OBITOBOW M TPOU3BOJCTBEHHOW AEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C TIepepabOTKON BEIIEeCTB, HMCIOJIb30BATh MOMYYCHHBIC 3HAHHS IS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYAIUSX, CBA3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKUN
SKCIICPUMCHT (nonyquI/Ie N U3Yy4YCHHC CBOMCTB OpraHNYCCKUX BCUICCTB, KAYCCTBCHHBIC PCAKIITNN
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB W  KUCIOPOJCOJEpKAIUX OpPraHWYECKHX BEILECTB,
PCIICHHUE OJOKCICPUMCHTAJIBHBIX 3aJa4 IO PpacCllO3HABAHUIO OpPraHUYCCKUX BGHICCTB) C
coOnrofeHreM TMpaBuil  0Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOpPHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCIECJOBAHUSA, NMPEICTABIATh B pasiIu4yHONl (opme
PE3YIbTAThI OKCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATDh UX TOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHU:
coOnrofaTh MpaBuia SKOJOTMUYECKH LeIecoo0pa3HOTO MOBEAEHUS B OBITY U TPYHOBOM

JEATENIBHOCTH B LEISAX COXPAHEHUs CBOETO 3/0POBbs, OKPYXKAIOUIEH IPUPOJHOU Cpelbl U
JIOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;



OCO3HAaBaTh OIIACHOCTH TOKCHYECKOI'O I[CﬁCTBHSI Ha JKUBBIC OpPTraHNU3MBbI OHpeZLGJIéHHbIX
OpPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc noka3arens [1J1K;

AHAJIN3UPOBATH HCHCCOO6p33HOCTB IIPUMEHCHUA OPraHu4YCCKux BCIIICCTB B
MMPOMBIIIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOLICHUA PUCK-IIOJIb3a,

c(OPMUPOBAHHOCTh YMEHHIA: OCYIIIECTBIIATh IEJICHAMPABICHHBIA MMOUCK XHUMHYECKON
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil wuHGpopMmaruu, WHTEepHET W JApyrue), KPUTHYCCKH aHATU3UPOBATH XUMHYECKYIO
uH(popMalrio, nepepadbaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C IOCTABJICEHHOHN y4eOHOI
3a/1a4en.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmiass M HEOpraHWYyecKas XUMUSI»
OTpaKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MaTEpUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
¥ TI03HABa€MOCTHU SIBICHUI MPUPOJIBI, O MECTE U 3HAYCHHH XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poJi B 00ECIIEYCHUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUH MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYeCKOM U TMHUIIEeBOM OE30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrUM, B  OOECHEUEHUU  PalMOHAIBHOIO
MPUPOIONIONIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UEJIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOI cpese;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHWM, KOTOpAas BKIIOYAET: OCHOBOMOJIATAOUINeE
MOHSITHUS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, H30TOIBI, AIEKTPOHHAS 000I0YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTANN, OCHOBHOE W BO30YXJAEHHOE COCTOSHHS aroma, THOpUAM3AIIus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJda, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHBb
OKUCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAsI, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasl PElIETKAa, XUMHUYECKas pPEaKUus, PAcTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAs ~ JUCCOIMAINS, CTENEeHb JUCCOIMAIIMH, BOJOPOJHBIA  IOKA3aTelb,
OKHUCJIUTEJh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEeKT XMMHUECKON peakluu, CKOPOCTh XUMHUECKOM
pCaKIII/II/I, XUMHUYCCKOC paBHOBGCI/Ie; TGOpI/II/I 158 3aKOHBI (TGOpI/ISI SHCKTpOHI/ITPI‘IeCKOﬁ
aucconuanuu, nepuoanyeckuit 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MacChl BEIECTB,
3aKOH COXpaHCHI/ISI 158 npeBpameHI/m 3H€pFI/II/I HpI/I XUMHNYCCKUX peaKHI/ISIX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU,
MI/IpOB033peH‘IeCKI/Ie 3HaHHA, JIC)KAIIHEC B OCHOBEC IIOHHMAaHHI HpI/I‘-II/IHHOCTI/I U CUCTCMHOCTH
XUMUYECKHUX SIBJIICHHM; COBPEMEHHbIE MPEACTaBICHUS O CTPOCHHUM BEIECTBA HA ATOMHOM,
I/IOHHO-MOJ'IeKy.]'IflpHOM nu HaJIMOJ'IeKy.]'IHpHOM ypOBHSIX; Hpe)ICTaBJ'IeHI/ISI 0 MEXaHu3Max
XUMHYECKHUX peakiuii, TEPMOJMHAMUYECKUX
U KHMHCTHUYCCKHUX 3aKOHOMepHOCT5[X nux HpOTeKaHI/IH, 0 XUMHUYCCKOM paBHOBeCI/II/I, paCTBoan nu
JTUCTIEPCHBIX CHUCTeMax; (DaKTOJIOTMYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOIb30BAaHUM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTHUUYECKOM
JESTEIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO MTPOU3BOJICTBA;



c(OpMHPOBAHHOCTD YMEHUU: BBIABIIATH XapaKTepHbIE [IPU3HAKU
MOHSATHH, yCTAaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATHS IIPHU
OIIMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX IPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHHSI HCIIOIH30BATh XMUMHUYECKYI0 CHMBOJHMKY JUISI COCTaBIICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMAaTHYECKYylHd HOMEHKIIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUSI OTJCIBHBIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BAJICHTHOCTD M CTEIICHb OKHCICHUS XUMHUECKUX
JJIEMEHTOB B COEIMHEHMSX, BHUJ XMMUYECKOH CBSA3M (KOBAJIEHTHAs, MOHHAsA, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

C(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aBHUCUMOCTh CBOMCTB BEUIECTB OT BHUJA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHMI: KJIacCU(PULIMPOBaTh: HEOPraHUYECKUE BEIIeCTBA I0 UX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILYy M COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY 3(deKTy peakuuu, HW3MEHEHMIO CTEleHEeW OKHUCIIEHHUs 3JEMEHTOB,
00paTUMOCTH, Y4YacTHUIO KaTaju3aTopa M JpYrue); CaMOCTOATEIbHO BHIOMPATh OCHOBAaHUS U
KPUTEPHHU IS KJIacCU(UKALIMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKpPBIBaTh  CMBICI ~ IEpuojuMYeckoro  3akoHa  /JI.
U. MenneneeBa u JEMOHCTPUPOBAaTH €ro CHUCTEMATU3HUPYIOILYIO, OOBSCHUTEIBbHYIO U
HPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHYECKMX  DJIEMEHTOB  IIepBOro—uerBéproro mnepuonos Ilepuoamyeckoir  cucTEMbI
.. MenneneeBa, HCHONB3ysS IOHATUA «IHEPreTUYECKHE YPOBHM», («OHEPreTUYECKUE
HOAYPOBHUY», «S-, P-, d-aTOMHbBIC OpOHMTAIN», «OCHOBHOE W BO30YKAEHHOE SHEPreTHYCCKHE
COCTOSIHUSI aTOMa»; OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U
UX coeauHeHud no nepuojgam u rpynnam Ilepuonmueckon cucremsl . M. Menzeneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS UX AJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh ~ YMEHMIl: XapakTepu3oBaTh (ONUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa BEIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEX/1y HEOPraHUYECKMMHU BEIIECTBAMU C TIOMOIIBIO YPAaBHEHHHM COOTBETCTBYIOIIMX XUMHUYECKUX
peaxLuii;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYLIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABJICHUS HJIEKTPOHHOIO OajlaHCa 3TUX peakluil; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHMsSI MX IOJHBIX M COKpAaIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
TU/POJIN3A; PeaKuil KOMIIEKcOoOpa3oBaHMs (Ha NpUMEpE T'MIPOKCOKOMILJIEKCOB ILIMHKA U
AITIOMHUHHS);

c(OpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XMMHUYECKHUX
peakuuii ¢ yd4€TOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep M3MEHEHUs CKOPOCTHU
XUMHUYECKON peaklMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKE XapaKTep CMELIECHUs
XUMHYECKOIO PABHOBECHUS O] BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuHiun Jle [llarense);

C(I)OpMI/IpOBaHHOCTB YMCHUSA XapaKTCPU30BaATh XUMHUYCCKUC PCAKINU, JICKAIIUC B OCHOBC
IMPOMBIINIJICHHOI'O  IMOJTYYCHHA cepHoﬁ KHUCJIOThI, aMMMHakKa, O6I]_[I/Ie HAaYYHBIC MPHUHIMAIIbLI



XUMHYCCKUX TIPOU3BOICTB; LIGJIGCOO6p3.3HOCTB NPpUMCHCHUA HCOPTaHUYCCKUX BCIHICCTB B
IMPOMBIINIJICHHOCTH U B 6I>ITy C TOYKH 3pCHHUA COOTHOLICHHUA PUCK-TI0JIb34,

c(OPMHUPOBAHHOCTD BJIAJICHHUSI CUCTEMON 3HAHUN O METO/aX Hay4HOIO IO3HAHUS SBICHUN
OpuUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbIl U
MBICJIEHHBIN), MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS IPUMEHSTb 3TH 3HAHUS IIpU
HKCIEPUMEHTAIBHOM HCCJICIOBAaHUM BEWIECTB M s OOBSCHEHUS XHUMHUYECKHX SBIICHHIA,
UMEIOIUX MECTO B IPUPO/JIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B IOBCEHEBHOM KU3HU;

c(OPMHUPOBAHHOCTb YMEHHUS BBIABIISITh B3aUMOCBS3b XMMUUECKUX 3HAHUN C MOHATUSAMH U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX HPEAMETOB [uisi 0Oojiee OCO3HAaHHOIO
NOHUMAaHMs MaTepUAIbHOIO €INHCTBA MUDA;

c(OpPMUPOBAHHOCTh YMEHHUSI IPOBOIUTH PACUETHI: C HCIIOIH30BAaHUEM TIOHATUN «MaccoBas
JIOJISL BEIIECTBA B PacTBOPE» M «MOJISIPHASI KOHIIEHTPAIIMS»; MAacChl BellecTBa Ui 00bEMa rasza
110 I/I3B€CTHOMy KOJII/I‘-IGCTBy BCIICCTBA, MaCCC UJIN O6'béMy OJHOT'O U3 y‘-IaCTBYIOH_[I/IX B peaKI_[I/II/I
BEIIIECTB; TEIJIOBOro 3(pdekra peakiuu; 3Ha4eHUs BOJOPOIHOTO MMOKA3aTeNsl pACTBOPOB KUCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKiMu, €CIU OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PAacTBOpa C OMpPEIEIEHHON
MacCOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B M30BITKE (MMEET MPUMECH); TO0JIU
BBIXO/Ia TPOJYKTa PeaKuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OPMUPOBAHHOCTh YMEHUH: CAMOCTOSATENHHO IUIAHMPOBATh W MPOBOIAMTH XUMHUYECKUH
OKCIEPUMEHT (IIPOBEICHUE PEAKINii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEEIICHHE CPE/Ibl PACTBOPOB BEIECTB C MOMOIIBI0 HHANKATOPOB,
U3y4eHHE BIUSHHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIiH, pEHICHUe
9KCIEPUMEHTAIBHBIX 33134 1o TemMaM «Mertawibs» u «Hemeramuiel») ¢ cOOMOAEHUEM TPaBHII
Oe3omacHOro oOpaleHus C BemecTBaMU M JIAOOpaTOpPHBIM 000pyIOBaHUEM, (HOPMYIHPOBATH
Helb HUCCIEIOBaHMs, MPEACTABIATh B PA3IMYHOM (GoOpMe pe3ynbTaTbl AKCIIEPUMEHTA,
AHAJIM3UPOBATE U OLUCHHUBATDH X JOCTOBEPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUI: COOJII0IaTh TIPABUIIA TIOJIb30BAHUS XUMHUYECKOM MOCYI0N U
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BELIECTBAMU B COOTBETCTBMU C MHCTPYKIMSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMUYECKH 1€JIeCO00pa3HOro
NOBEJICHU B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 3/10POBbS,
OKpY’KaroIlen MIPUPOIHOMN cpeasl U JOCTUKEHUS eé YCTOWUYHBOTO
pa3BUTHs, OCO3HABATh OMACHOCTb ~ TOKCHYECKOTO  JEHCTBUS  HA  JKUBBIE  OPraHU3MBI
onpeAeEHHbIX HEOPraHMYECKUX BEIIECTB, MOHUMas cMbIca nokazarens [TJIK;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIeJICHANPABICHHBIH TMOMCK XUMHUYECKOU
uH(pOpMallMU B pa3lIMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmanuy, VHTEpHET W Jpyrue), KPUTHYECKH aHAIM3MPOBATH XMMUYECKYIO
uH(popMalnio, nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIECHHOW y4eOHOM
3a1auen.



TEMATHYECKOE IINTAHHPOBAHUE

Ne || HaumeHnoBaHue pa3zieiioB U TeM KonunuecTBo yacos ‘ ONEKTPOHHBIE
n/n TIpOTPaMMBI Bcero|| Kontponbnsie || [Ipaktnueckue 5 (magposrre)
paGOTHI paGOTEI o0pazoBaTenbHbIC
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH ‘
1.1 |[Ipenmer opraHMYECKON XUMHUHU. S)
Teopust cTpoeHHsI OpraHU4YEeCKHX
coenuHenuil A. M. Byrneposa
|I/IToro 1o pazzaeiny H S) H ‘
|Pa311e.11 2. YriaeBoaopoasl ‘
2.1 |[IpenenbHBIC YTIEBOAOPOIBI — 4
QJKaHbl, IUKIOATKAHBI
2.2 ||HempenenbHBIC YTICBOIOPOIBIL: 11 1
AJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ||ApomMaTuyecKue yrieBoJOPOIbI 4
(apensl)
2.4 |[[TpupoaHbIE HCTOYHHUKH 4
YIJIIEBOIOPOOB U UX MepepaboTka
2.5 |[anoreHnpon3BOAHbIC 2 1
YIJIEBOIOPOIOB
‘I/ITOFO 0 pazeny H 25 H ‘

‘Paaneﬂ 3. Kucjiopoacoaep:xaimye opraHndeckue coeJuHeHust

‘3.1 HCHI/IpTBI. ®eHon H 6 H H

3.2 ||[KapOoHuIbHBIE COSAMHEHUS: 10
QJIBJIETU/BI U KETOHBI.
KapOonoBeie kucnotsl. CloKHbIE
a¢upsl. Kupsl

‘3.3 HyFJ'IGBO)ILI H 6 H 1 H

‘HTOFO 1o pazjaeny H 22 H

‘Pa3ne.11 4. A3oTcoaepikamme OpraHudecKne coeMHeHus

‘4.1 HAMI/IHLI. AwmuHOKHCIOTEL. benku H 10 H 1 H 2 H
‘I/ITOFO 0 pa3jery H 10 H
‘Pa3ne.11 5. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUSA
5.1 ||BbicokOMOIeKyIsIpHBIE 6 1
COEIHEHUS
‘HTOFO 0 pas3zeiy H 6 H ‘
OBIIEE KOJIMYECTBO HACOBIIO || 68 3 6
ITPOTPAMME




11 KJIACC

Ne || HaumeHoBaHME pa3ieiioB U TEM KonnuectBo wacos DJIEKTPOHHBIE
n/n TpOTpaMMel Bcero|| Kourponbnsle || [Ipaktuueckue (cpoBrIe)
AGOTEL paBOTEI oOpa3oBaTrebHbIE
p pecypchl

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH |
1.1 ||Crpoenue aroma. 7

Ilepuonuueckuil 3aKOH U

[Iepnonnueckas cucrema

XUMHYECKHUX 31eMeHTOB /JI. .

Menneneena
1.2 ||Ctpoenue BeniecTsa. 7 1

MHoroo6pa3ue BenecTn
‘1.3 HXI/IMI/IquKI/Ie peaKIuu H 14 H 1 H 2 H |
‘I/ITOFO 0 pasaeny H 28 H |
‘Pasnen 2. Heopranmueckasi XuMusi |
‘2.1 HHeMeTanm,I H 21 H H 3 H |
2.2 [Meranmn 16 | 2z | |
‘I/IToro 0 pazaeny H 37 H |
‘Pa3)1e.11 3. XuMud ¥ :KM3Hb |
3.1 |[MeToabl MO3HAHUSA B XUMHUH. 3

XUMUS U )KA3HD
‘I/IToro 0 pazaeny H 3 H |
‘Pa3)1e.11 4. HazBanue |
Mroro 0] |
OBHIEE KOJIMYECTBO YACOB 68 4 7

I10 ITPOIT'PAMME




IHOYPOYHOE NVIAHUPOBAHUE

10 KVIACC
Ne Tema ypoxka KonunuecTBo yacos
n/m
Bcero Koutponsueie — IIpaktuueckue
paboThI paboTbI
1  Ilpeamer u 3HaYCHHE OPraHUYECKON XUMMHU, IPEACTaBIEHUE O MHOTOOOpa3uu OPraHMYecKuX coequHeHnit 1
2  DIJEKTPOHHOE CTPOCHHE aToMa yriepoaa (OCHOBHOE W BO30YKIEHHOE COCTOsTHUS ). BaneHTHBIC 1
BO3MOXKHOCTH aTOMa yIiiepoja
3  Teopus ctpoenus opranudeckux coenquHennii A. M. Bytneposa 1
4 Buasl u30MepHUH: CTPYKTYPHAs, IPOCTPAHCTBEHHAS. DIEKTPOHHBIC Y3PPEKTHI B MOJIEKYJIaX OpraHuyecknx 1
COCIMHEHU I
5  Ilpeacrasnenue o kinaccudukanuu u cucreMatudeckas HomeHnkiarypa (IUPAC) oprannueckux Bemects. 1
Knaccudukanms peakiuii B OpraHu4ecKoi XUMUN
6  AJKaHBI: TOMOJIOTUYECKUH psifl, 001mas (hopMylia, HOMEHKIIATypa M H30MEPHs, dJICKTPOHHOE U 1
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
7 dusnyueckue U XUMUYECKUE CBOWCTBA JIKaHOB 1
8  Haxoxnaenue ankaHoB B npupojie. CrocoObl NOTy4YEeHHUS U IPUMEHEHHE aJIKaHOB 1
9  Pemrenue pacu€THBIX 33724 HA ONPEICICHNE MOJICKYIISIPHON (hOPMYITBI OPraHMYECKOTO BEIIECTBA 110 1
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIINX B ero coctaB. Cucremaru3anus U 00001eHre 3HaHUH
10 TeME
10 AJKeHBI: TOMOJIOTHYECKUH psif, oO1as opMysa, HOMEHKIATYpa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE 1
cTpoeHue MoseKy. CTpyKTypHas U IUC-TPaHC-U30MEPHSI aJIKEHOB
11 dusunueckue U XUMUYECKHUE CBOMCTBA alkeHOB. [IpaBuio MapkoBHHKOBa. CrIoCOOBI MOTYYEHUS U 1
IIPUMEHEHNE AJIKEHOB
12 Tlpaktuueckas padora Ne 1 mo teme "[loyuenue sTuieHa U U3y4eHHUE €ro CBOMCTB" 1 1

13 Pemenue pacu€THBIX 3a/1a4 Ha OMPEIEICHUE MOJIEKYIIPHON (OPMYIIBI OPTaHUYECKOTO BEIECTBA 1




No Tema ypoka KonmuectBo wacoB

/o

Bcero Kourtponsueie — IIpaktuueckue

paboThI paboThl
14  Ankaguessl: conpskEHHbIE, H30JUPOBaHHbIE, KyMyJInpoBaHHbIE. OCOOEHHOCTH JEKTPOHHOrO cTpoeHus 1
15 Xumuueckue cBOWCTBA CONPSKEHHBIX UEeHOB. CIOCOOBI MOTY4YEHUs ¥ IPUMEHEHNE AJIKaINEHOB 1
16  AJKMHBI: TOMOJIOTHYECKUH psf, 001Iast hopMysa, HOMEHKIIATYpa, 3JEKTPOHHOE U POCTPAHCTBEHHOE 1
~ CTpoeHHe MOINEKYJI, PU3NYECKHE CBOHCTBA
17 Xumuueckue CBOWCTBA AJIKHHOB 1
18 CmocoObl mosryueHust 1 NPUMEHEHNE alTKUHOB 1
19 Pemenue 3a1a4: pacy€Thl 0 YPaBHEHUIO XUMUUYECKON pPEeaKLUU 1
20 Cucremaruzanus 1 00001IeHNE 3HAHUN TI0 TEME 1
21  ApeHbl: TOMOJIOTHUECKUH psf, o0mmas popMysa, HOMEHKIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE 1
~ CTpoeHHe MONEKYJ 6EH3011a U TONyoJIa, X (pU3NIECKUe CBOICTBA
22 XuMHUYECKHE CBOICTBA apE€HOB: PEAKIIMU 3aMEIEHUs, PEAKIIUU PUCOEAMHEHUS, OKUCIIEHIE TOMOJIOTOB 1
~ Oensona
23 CnocoObl MosyuyeHus 1 NpUMEHEHNE apeHOB 1
24 PacuéThl 10 ypaBHEHUSIM XUMHUYECKUX peakiuid. CucreMaTn3amnus U 0000IeHe 3HaHUH 110 TeMe 1
25 IIpuponansiii ra3. IlonytHble HeTAHBIE Ta3bl 1
26 KaMmeHHBIH yTroyib U POIYKTHI €r0 epepadoTKh 1
27 Hedtb 1 ciocoOsl e€ nepepadotku. [IpuMeHeHne npoykToB nepepadoTku HedTr 1
28 T'enerwdeckas CBS3b MKy Pa3IMYHBIMH KJIACCAMH YTIIEBOJOPOJIOB 1
29 Cucremaru3zanus 1 00001IeHne 3HaHUH 10 pazaeny "YrieBonopoasl". ['anoreHonpon3BoiHbIE 1
~ yIJIeBOJOpPOJIOB: SIEKTPOHHOE CTPOEHHE; PEaKIIHH 3aMelleH s TajJoreHa
30 KonrponbHas padorta no reme "YriaeBogopozs"” 1 1

31 [IlpenenbHBIE OTHOATOMHBIEC CITUPTHI: TOMOJIOTHYECKUHN Psifl, 001Iast opMyIa, CTPOCHHE MOJIEKYIT, 1




No Tema ypoka

KomngecTBo yacos

/1
Bcero Kourtponsueie — IIpaktuueckue
paboThI paboThl
U30MepHsl, HOMEHKJIATypa, Kilaccudukanus, Gu3nuecKue cBoicTBa
32 XuMHUYECKHE CBOICTBA NMPEACIBHBIX OJHOATOMHBIX CIIUPTOB. CIIOCOOBI MOMTyYeHHS U IPUMEHEHUE 1
OJTHOATOMHBIX CIIUPTOB
33 MHoroaToMHBIE CIIUPTHI: STUICHTINKOIb U TIIUIEPUH, X (PU3NIECKHE U XUMHUECKUE CBOICTBA. 1
Crioco0bI nostyyeHust 1 IPUMEHEHHE MHOI0aTOMHBIX CIIUPTOB
34  ®deHoI: CTpOSHUE MOJICKYJIbI, (PU3MYeCKHe CBOMCTBA. TOKCHIHOCTE (heHoa. XMMHUECKHUE CBOMCTBA 1
deHona
35 CnocoObl momy4deHus ¥ MpUMeHeHue (peHoa 1
36 IIpaktuueckas pabota Ne 2. PemeHue skcriepuMeHTaIbHbBIX 3aj1a4 1o TeMe "CrnupThl ¥ heHob!" 1 1
37 Anpreruipl M KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHMIIBHOM TPYIIITEL, TOMOJIOTUYECKHUE PSJIBI, 00IIas 1
dopmyna, u3oMepus 1 HOMEHKIJIaTypa
38  Aubpaeruipl M KETOHBI: (PU3UYECKUE CBOMCTBA; PEaKIINU IPUCOSAMHEHUS, PEAKIINNA OKHCIICHHUS U 1
Ka4eCTBEHHBIE PEaKIMH aJlbJIeTUI0B U KeTOHOB. CIIOCOOBI MOJTyYeHHsI albJIeTU/I0B U KETOHOB
39 OmHOOCHOBHEIE NpeIebHBIE KapOOHOBBIE KUCIOTHI, OCOOCHHOCTH CTPOCHUS MX MOJIEKYI. M3omepus u 1
HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX (pu3nyecKkue CBOMCTBA
40 XwumudYeckue CBOMCTBA MPEACITbHBIX 0JJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB 1
MYpaBbHHOHN KHCIOTHL. MHOTOOOpa3ne KapOOHOBBIX KHCIIOT.
41 CrnocoObl mosydyeHus: ¥ NpuMeHeHNe KapOOHOBBIX KUCIIOT 1
42  CnoxxHble 3pUpbI: TOMOJIOTHYECKHH psijl, 001mas ¢popmyiia, H3o0Mepus U HOMeHKJIaTypa. Ousnueckue u 1
XUMUYECKHE CBOMCTBA 3(UPOB
43 TlpaxTtuueckas padora Ne 3. Pemenue skcriepuMeHTaIbHBIX 3aa4 110 Teme "KapOoHOBbIE KHCIOTHI. 1 1
Cnoxnbie 3¢upsr"
44 Kwupsl: ctpoeHne, GU3NYECKUE M XUMUIECKIE CBONCTBA (THAPONIN3). Mblia KaK COJU BBICIINX 1




No Tema ypoka

KomngecTBo yacos

/1
Bcero Kourtponsueie — IIpaktuueckue
paboThI paboThl
KapOOHOBBIX KHUCIIOT, UX Mororiee nerictpue. [loHsTre o cuaTeTnyeckux Moronmx cpeacteax (CMC)
45 T'eneruyeckas CBSI3b YIJIEBOIOPOJIOB U KUCIOPOACOIEPIKAIIUX OPTraHUIECKUX BEIIECTB 1
46 Cucremarusanus 1 0000IIeHIE 3HAHNH 10 TEME 1
47  OOmas XxapaKTeprCTUKa YIIIEBOIOB U Kiaccu(UKaIUs YriaeBo 0B (MOHO-, AU~ M MTOJIUCAXaPUIBI) 1
48 MoHocaxapupl: pU3NUECKUEe CBOMCTBA U HaXoXKAeHue B npupojie. [IpuMenenue rioko3sl, e€ 3HaueHue B 1
KHU3HEIEATEIILHOCTH OpraHu3Ma
49  Jlucaxapujbl: caxapo3a, MaJIbTO3a U JlakTo3a. HaxoxeHue B mpupoie U IpUMeHEeHHe qrcaxapuioB 1
50 Tlommcaxapuibl: CTPOCHHE MAaKPOMOJICKYJ, (PU3NYIECKIEe U XUMUYECKHIE CBONCTBA, mpuMeHeHue. [Torastne 1
00 MCKYCCTBEHHBIX BOJIOKHAX
51 Cucremaruzanus 1 0000IIEHUE 3HAHUM 110 Pa3Iery 1
52 KonrtponbHas padota no teme "Kuciaopoacoaepskaniye opraHn4ecKue coeinHeHus " 1 1
53 AmuHBL: KITacCUpUKAIHS, CTPOCHUE MOJIEKYII, 001mas popMyina, H30MepHsi, HOMEHKIaTypa u puzndeckne 1
CBOMCTBA
54  Xumuueckue cBoiicTBa anudaTuieckux aMuHOB. CriocoObl MOTy4YeHUs U IPUMEHEHNE aln(aTuyecKux 1
aMHHOB
55  AHWIUWH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH XUMHYECKIX CBOMCTB aHMJIMHA 1
56 AMHHOKHCIOTBI: HOMEHKJIAaTypa U u3oMepHsl, puzndeckue cBoicTBa. OTAeIbHbIE IPEICTAaBUTEIH O 1
AMHHOKHCIIOT
57 XuMHUYECKHE CBOICTBa aMHUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUCHHE aMHUHOKUCIOT. CHHTE3 U THJIPOJIN3 1
NEeNTHIO0B
58 benku kak NpUpPOAHBIE MOIUMEPHI; CTPYKTYPhI O€IKOB. XMMUYECKHE CBOWCTBA OEJIKOB 1
59  AzoTcozepikaline reTepolMKInYecKkrue coeinHenrs. HykienHOBbIe KUCIOTBI: COCTaB, CTPOCHUE U 1

Ouosornyeckas poib




No Tema ypoka KonmuectBo wacoB
/1
Bcero Kourtponsueie — IIpaktuueckue
paboThI paboThl
60 IIpaktuueckas padota Ne 4. Pemenne skcniepuMeHTaIBHBIX 33/1a4 110 TeMe ""A30TcoaepKaline 1 1
OpraHuYecKue coeuHeHus"
61 IlIpaktuueckas pabota Ne 5. Pemienue sxcriepruMeHTaNbHBIX 3a/1a4 110 Teme ""Pacno3HaBaHue 1 1
OpPraHMYeCKUX COCTUHEHUN"
62 KoHTposbHas pabota 1o Teme "A30TcojiepiKaliue OpraHnyecKue coequHeHns" 1 1
63 OCHOBHBIC IMOHSTHUS XUMUHU BEICOKOMOJICKYJISIPHBIX COCTUHEHUI H METOJIbI MX CHHTE3a —Iojaumepm3anust 1
Y
Y TIOJIMKOH ICHCAITUS
64 Tlmactmaccel. YTUau3anus U nepepaboTka IIacTuKa 1
65 Dmacromepsl: HATYpaJIbHBIM CHHTETHUECKHE KaydyKu. Pe3nHa 1
66 BomokHa: HaTypalmbHBIC, UCKYCCTBECHHBIC, CHHTeTHYECKHE. [loIMMepsl CIeIMaIbHOTO Ha3HAYCHUS 1
y , UCKY:! )
67 Ilpaktuueckas pabota Ne 6. Pemenne sxcriepruMeHTaNbHBIX 33/1a4 10 Teme ""Pacno3HaBaHue maacTMace u 1 1
BOJIOKOH"
68 OO0o00meHne 1 cucTeMaTH3AIM H3yYeHHOT0 MaTepuana o Teme "BbhICOKOMONEKYIISIpHbIE COeTUHEHHS " 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 6




11 KJIACC

Ne Tema ypoka KosmuectBo wacos
n/m
Bcero Kontposbnubie — IIpakTuyeckue
paboThI paboThI
1 ||Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUIA 3eMeHT. M30TorbI 1
2  ||CtpoeHue 31€KTPOHHBIX 000JI0YEK AaTOMOB, KBAHTOBBIE YK CIIa 1
3 |[Knmaccudukanus XAMHYECKUX JIEMEHTOB (s-, P-, d-, f-aemenTs). Pacipeienenue 3eKTpOHOB 110 1
aTOMHBIM OpOUTAIISAM
4 | DnekTpoHHBIC KOHPUTYPAIIMHA ATOMOB JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM COCTOSTHUH 1
5 | DnekTpoHHbIE KOHPUTYpALlUU HOHOB. DJIEKTPOOTPHULATEILHOCTh 1
6 |[lepmommueckwuii 3akoH u [leprognueckas cuctema xumudeckux s1aemMeHToB J[. M. MeHaeneeBa, cBA3b C 1
COBPEMEHHOI Teopuel CTPOEHHS aTOMOB
7 ||[3aKOHOMEPHOCTH U3MEHEHHUsI CBOUCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX 1
BELIECTB 110 TPYIIaM U IepruoiaM
8 || Buapl XuMUYECKOH CBs3H. MeXaHU3MBbI 00pa30BaHMs KOBAICHTHOH CBsI3U. BomopomHas cBs3b. 1
MexMoneKyIsspHble B3aUMOAEHCTBUSA
9 |[BayieHTHOCTH M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C X 1
reoMeTpUUECKUM cTpoeHueM. [IpeacraBnenns o KOMIUIEKCHBIX COEMHEHHAX: COCTaB U HOMEHKJIaTypa
10 ||BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS. THIIBI KPUCTAIITMUECKUX PEIIETOK M CBOICTBA 1
BEIIECTB
11 ||CnocoOsl BbIpakeHUs! KOHLIEHTPAIIMHU PAaCTBOPOB 1
12 ||Pemenue 3a1a4 ¢ MCIOIB30BAHUEM IOHATHH ""MaccoBas J10Jis1 pacCTBOPEHHOTO BemiecTBa', "MoJIsIpHast 1
KOHLEeHTpauus"
13 |Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIECTB 1




No Tema ypoka KonnuectBo yacoB
/1
Bcero Kontponsaeie  IIpaktuueckue
paboThl paboThl
14 ||[KontponbHas pabota no remam "Ctpoenue aroma. [lepuonnueckuit 3akon u Ilepuoauueckas cucrema 1 1
xummuaecknx dnmeMenToB [1. . Menngeneera', "CtpoeHue BemecTBa. MHOrooOpasue Beriects"”
15 |[Knaccudukaius XMMHUYECKHX peaklyil B HEOPraHUUECKOM U OPraHNueCcKOW XUMHUU. 3aKOH COXPaHEHUS 1
Macchl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAIECHHUS SHEPTHH TPU XUMUYECKUX PEaKIUsIX
16 |TerioBsie 3¢ (heKThl XUMUYECKUX peakuuil. TepMoXuMuiecKkre ypaBHEHUS 1
17 ||BerumcneHus mo ypaBHEHHSAM XUMUYECKUX PEAKIMA U TEPMOXUMUYECKUM YPaBHEHUSIM 1
18 ||CxopocTh XMMHUYECKOH peakiyu, €€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. Karanus u karanu3aTtops. 1
['omoreHHbIe U TeTepOreHHbIE peaKIH
19 ||OGparumbie 1 HEOOpAaTUMBIE peaKIIUU. XUMHUECKOE PABHOBECHE 1
20 |IIpaktuueckas padora Ne 1 o Teme "BnusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PeaKLnu. 1 1
BnusiHue pa3nuyHbIX (GakTOPOB Ha MOJIOKEHHE XMMHUYECKOTro paBHOBecus "
21 |Dnekrpomuthdeckas qucconuanus. CuiapHBIC U cliadble 37eKTpoiauThl. CTeneHs aucconuanuu. MoHHOE 1
npousBeaeHue Bojbl. Cpeaa BOAHBIX pacTBOpoB. Bogopoauslit mokasarens (pH) pactBopa
22 |maponus coireid. Peakiuu, mpoTeKaroIyue B pacTBOpax JIEKTPOIIUTOB 1
23 |IIpaktuueckas pabora Ne 2 o Teme "XuUMHUUECKHE PEaKIIUi B paCTBOPAX JMEKTPOIUTOB" 1 1
24 ||OKuCIUTENFHO-BOCCTAHOBUTENFHBIC peakIni. BaykHelIiie OKUCITUTENN U BOCCTAHOBUTEITN 1
25 |[Meron 3IIeKTPOHHOTO (JIEKTOHHO-HOHHOT0) OalaHca 1
26 || D1eKTpOoIN3 pacCTBOPOB U PaACIJIaBOB BEIIECTB 1
27 ||Cucremarm3anus u 00001IeHIE 3HaHUM 110 TeMe "XUMHYecKue peakiuu" 1
28 |[KonTpospHas pabota 1o teme "XuMudeckue peakiun" 1 1
29 |[onoxenne HemeTaysoB B [lepuonudeckoii cucteme xuMmudeckux anemenToB J. 1. Menaeneesa u 1




No Tema ypoka KonnuectBo yacoB
/1
Bcero Kontponsaeie  IIpaktuueckue
paboThl paboThl
O0COOCHHOCTH CTPOCHHUS UX aTOMOB. PU3NUYECKUE CBOMCTBAa HEMETAIIIOB. AJUIOTPOIUS HEMETAJIOB (Ha
nmpuMepe KUCIoposa, cepsl, pocdopa u yrieponaa)
30 |Bomopon: noxydenue, pusnuecKkue U XUMUIECKHAE CBOMCTBA. | mapuabI 1
31 |lamoreHsl: HAXOXKIEHUE B MPUPOJE, CIOCOOBI OMyUYEHUS, PU3NUECKHE U XMMHUUECKHUE CBOIICTBA 1
32 |lanorenoBomopoabl. Baxkneiinmue KuciopoacoaepKaline CoequHEHUs TajJoreHoB 1
33 |JlabopaTopHbIe B MPOMBIILICHHBIC CIIOCOOBI TIOMyYEHUS TajoreHoB. [I[puMeHEHHE TaIOTeHOB M UX 1
COCIMHEHU I
34 |[Ipaktudeckas padora Ne 3. Pemenue s3kcriepuMeHTaIBHBIX 3a/1a4 1o Teme " anoreHsr" 1 1
35 ||Kucmopoa: mabopaTopHbIe i MPOMBIIIICHHBIC CIIOCOOBI TIOTyUYeHUS, (PU3NISCKHEe U XHMHUSCKHAE CBOMCTBA. 1
O3oH. [IpuMenenne KuciIopoaa u 030Ha
36 ||OKcuabl U IEPOKCHIBI 1
37 ||Cepa: HaxXOXXJ€HHE B IPUPOJIE, CIIOCOOBI MONTyueHus, (pruzndeckre u Xxumuueckue cBoiicrsa. CepoBojopon, | 1
CyIb(QUIBI
38 ||Kucmopoacoaepxaiue coequHeHus cepbl. OCOOCHHOCTH CBOHCTB CEPHOM KHCIOTHI 1
39 |IIpaktuueckas padora Ne 4. PemeHne skCcriepuMeHTANIBbHBIX 337124 110 Teme "Cepa u e€ coeauHeHus" 1 1
40 ||A30T: HaXOXJCHHE B IIPUPOJIC, CIIOCOOBI MOTYICHHUS, (PU3NIEeCKHE U XUMUYSCKHE CBOMCTBA. AMMHUAK, 1
HUTPHUTBI
41 |Kucnopoacoaepskaiue coeiuHeHus a3ota. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpumMeHnenue a3zorta 1
U €ro COeAMHEHUN. A30THBIE Y0OpEHHUS
42 ||Docdop: HAXOKACHUE B IPUPOJIE, CIIOCOOBI MOTyYeHUS, (PU3HUECKUe U XUMUYecKue cBoiicTBa. Dochusl 1
u ¢pochun
43 ||Oxcunsl dhocdopa, hpochopconepxkamntue kucinotel. Comu pochoproit kucnoTsl. [Ipumenenue gpocdopa u 1




No Tema ypoka KonnuectBo yacoB
/1
Bcero Kontponsaeie  IIpaktuueckue
paboThl paboThl
‘ ‘ero coeaunenuii. @ochopHbie yIoOpeHHs
44 | [Ipaktuueckas padora Ne 5. Penienne skciepuMeHTAIBHBIX 3a7a4 1o TeMe "A30T u pocdop 1 ux 1 1
coenuHeHus"
45 |Yriepon: HaXOXACHUE B IPUPOJIe, AITIOTPOIIHbIE MOAU(PHUKAIINY; PUINIECKUE U XUMHUUECKHUE CBOICTBA, 1
pUMEHEHHE
46 ||Oxcun yraepona(Il), okcun yrinepona(IV), yromsHas KucIoTa u €€ coJi 1
47 |[KpemHuii: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI MOMy4YeHUs, (PU3HUUECKUe U XUMUYECKUe cBoiicTBa. OKeu 1
kpemuusA(IV), kpeMHHEBas KUCIOTa, CHIIMKAThL. [IpuMeHeHne kpeMHus u ero coeAnHeHuid. CTekso, ero
MOJTy4Y€HUE, BUJIbI CTEKJIa
48 ||Cucremarm3arnus u 0000meHue 3Hanuit mo Teme "Hemeramber" 1
49 |KoutpompHas padora o teme "Hemeramsr" 1 1
50 |ITonoxenue meranos B [lepronndeckoil cucteMe XMMUYECKUX 37eMEeHTOB. OCOOEHHOCTH CTPOEHUS 1
AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mue Guznueckre cBoicTBa MeTaIlIoB. [Ipumenenue
METaJIJIOB B OBITY M TEXHUKE
51 |CnaBbl MetamuioB. Koppo3us MeTamuioB. DiIeKTpOXUMUUYECKUN psii HanpsbKeHu MeTtaios. O0mue 1
CIOCOOBI TIOYYECHHS] METAJIIIOB
52 ||O6mias xapakrepucTrka MeTayuioB [A-rpymnmnsl [lepuoanyeckoit cucteMbl XuMHUECKUX dyieMeHToB. Hatpuii| 1
U KaJIuii: monyueHue, Gpu3ndeckue 1 XuMHUYECKHe CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHEHUN
53 ||O6mias xapakrepucTrika MetauioB [IA-rpynms! [leproaindeckoil CHCTEMbI XUMHYECKHX 3JIEMEHTOB. 1
Marnuii 1 KaJapliuii: oy4eHue, GU3HIecKrue 1 XUMHIECKUE CBOMCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB U
UX COCOUHEHUN
54 | DKEcTkocTb BOABI U CLIOCOOBI €€ YCTpaHEeHHUs 1




No Tema ypoka KonnuectBo yacoB
/1
Bcero Kontponsaeie  IIpaktuueckue
paboThl paboThl
55 ||AnmoMuHMit: onyueHue, GU3NIecKue 1 XUMHUUYECKIE CBOMCTBA, IPUMEHEHHE 1
56 |[AmdoTepHbIe CBOWCTBA OKCUAA U TUAPOKCHIA ATTFOMUHHS, THIPOKCOKOMIUIEKCHI AITFOMUHUS, UX 1
pUMEHEHHE
57 |IIpaktuueckas padora Ne 6. Pemenue sxcnepuMeHTalIbHBIX 3a]a4 110 TeMe "Meramisl rnaBHblx noarpynm” | 1 1
58 |OGmas xapakTepucTika MeTauioB modounsix noarpymnn (b-rpymnmn) [lepuoanueckoil cucremsr xumuueckux| 1
3JIEMEHTOB
59 | ®usnueckue U XMMUYECKHE CBOWCTBA XpOMa U €r0 COSTUHEHUN, UX IPIMEHEHHE 1
60 |Baxueiimue coeauHeHus Mapradia. [lepmanranar kasus, ero OKMCIUTENbHbIE CBOMCTBA 1
61 |Puznueckue U XUMUYECKHE CBOMCTBA XKelle3a U ero coeanHeHuil. [lomydenne u npuMeHeHre CIUIaBoB 1
xKeresa
62 | duznueckue U XUMUYECKHE CBOMCTBA MEAM U €€ COeTUHEHUH, X puMeHeHne. duznueckue u 1
XMMHYECKHE CBOMCTBA IIMHKA U €T0 COCTUHEHUH, UX MMPUMEHEHHE. | MAPOKCOKOMILIEKCHI ITTHKA
63 |IIpakTtuueckas pabora Ne 7. PemeHne skCriepuMEeHTANIbHBIX 337124 110 TeMe "MeTaniibl HOO0YHbIX 1 1
noarpymm"
64 ||O600mIeHre U cucTeMaTH3aIMsl U3y4eHHOro MaTepHana 1o reme "Mertaisr" 1
65 |KoHTpombHas padora o teme "MeTayisr" 1 1
66 |Porp xumuH B 00€CTICYCHHH YCTOWYMBOTO Pa3BUTHS YeoBedecTBa. [IoHATHE 0 HAYIHBIX METOIaX 1
WCCIIEIOBaHMS BelIecTB. HayuHbIe IPUHITUITE OpraHu3aiui XHMHUYECKOTO TTPOU3BO/ICTBA.
[TpombITIIeHHBIE CIOCOOBI MOTyYSHHS BaKHEUTITNX BEIIECTB
67 | Xumuueckoe 3arps3HEeHHE OKPYKaIOIIeH CpeIbl U €ro MOCIeACTBH. XUMHUS U 30POBbE UEIOBEKA. 1

JlexapcTBeHHBIE cpencTBa. XUMUS MUITH. Poilb XUMUK B 00ECTICYCHUH MUIIIEBOM 0€30MMacCHOCTH.
Kocmernueckue u mapdromMepHsie cpeacTBa. berToBas Xumus




Tema ypoka

KomngectBo yacos

w/m Bcero Kontponsaeie  IIpaktuueckue
paboThl paboThl
68 | Xumus B cTpouTeNnbecTBE. BaxkHeHIne CTpOUTENbHBIC U KOHCTPYKIIMOHHBIE MaTePHAIIbl. XUMUS B 1
CeIbCKOM X03siiicTBe. OpraHn4ecKrue U MUHEPAIbHBIC YI0OPECHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* Xumus, 10 kiacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEPHOE 00IIECTBO
«M3parensctBo «lIpocBerienne»
* Xumus, 11 kiacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., JIéBkun A.H.,

AknmonepHoe obmectBo «M3naTenbeTBo «IIpocBernieHue)

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

O. C. T'abpuensn, U. B. Tpuryouak. Xumus. 10 knacc. ba3oserit ypoBens. [IpoBepounsie u
KOHTPOJIbHBIE Pa0OTHI.

O. C. I'abpuensu u ap. Xumus. 11 kmacc. Meroauueckoe rmocodue.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



