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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamma o yaebHomy npeamery «Xumus» i 10-11 kmaccoB cocraBieHa Ha
OCHOBE CJIETYIOUINX HOPMATHBHBIX JOKYMEHTOB:

e OeniepalibHbII TOCYIApCTBEHHBIA CTaHIAPT CpPEeIHEro odiero oOpa3oBaHMsl, YTBEPKICH
npukazoM MunucrepcrBa npocsereHus Ne 413 ot 17 mas 2012 r. (pen. ot 12.08.2022)
eOcHoBHas oOpa3oBarenbHas MporpaMma cpemHero oomiero oOpaszoBanuss MBOY
«bepesoBckas COI» (yrBepxaena mpukazom Ne 163 ot 04.07.2024 r.)
e [Tosockenne o paboueit mporpamme ydeOHoOro mpenmera, kypca MBOY «bepe3oBckast
COMI» (mpuka3z Ne 57 ot 31.03.2022 1)
e VYueOHBIH 1aH ocHOBHOTO 00mIero oopazoanust MBOY «bepezorckast COLLy (yrBepxkaeH
npukazom Ne 169 ot 23.08.2024 r.)
o Kanennapusiii yaeonsiit rpadux MBOY «bepesosckas COL» (yrBepkaeH mpukazom Ne 169
ot 23.08.2024 1.)

HEJIX U3YUYEHUSA YYEBHOI'O HPEJIMETA «XUMMUS»

B mpakTtuke mpenoaBaHusi XUMUW KaK Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, TaK 1
Ha YpOBHE cpeJiHero o01iero oopa3zoBaHus, PH ONPEACTIEHUH COJepKATENbHOM XapaKTepUCTUKH
nenel W3ydeHWs TpeJMeTa HaMNpaBJICHHEM TEPBOCTETICHHOM 3HAYMMOCTH TPATUIIMOHHO
npu3Haércss  (QopMHpOBaHME OCHOB XHMHUYECKOM HAykM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, TPAKTUYECKOM IeATEIHHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KyabTypbl. C METOJAMYECKOW TOUKHM 3pPEHUS TAaKOW MOAXOJ] K ONPENETCHUIO Ieel H3ydeHUSs
IpeMeTa SIBJSETCS BIOJIHE OMPaBAaHHBIM.

CornacHO JAaHHOW TOYKE 3PEHUS TJABHBIMH IIEJIIMU HM3y4eHMs] mpeameTra «XHUMHs» Ha
6a3oBoM ypoBHe (10 —11xu1.) ABISIIOTCS:

° (bOpMI/IpOBaHI/Ie CHCTEMBl XHMHYCCKHX 3HAHUH KaK BaKHEHIIECH COCTaBJ'ISIIOH_Ieﬁ
eCTeCTBeHHO-HaquOﬁ KapTUHbI MHpd, B OCHOBC KOTOpOfI JICKAT KIIHOYCBBLIC ITOHATHA,
(bYHI[aMeHTaJ'IBHBIe 3dKOHbI W TCOpUU XHMHH, OCBOCHHUC s3blKda HAYKH, YCBOCHHC H
IIOHUMAHHUEC CYHIHOCTH JOCTYIIHBIX O606H.[€HPII>1 MHUPOBO33PCHYCCKOI0O XapakKTepa,
O3HAaKOMJICHHUC C HCTOpHeI;'I HUX Ppa3BUTUA U CTAHOBJICHH,

° (I)OpMI/IpOBaHI/IC U pa3BUTUC Hpe,I[CTaBHeHI/Iﬁ O HAaY4YHbIX MCTOJAX ITO3HAHHUA BCUICCTB U
XUMHNYCCKHX peaKHHﬁ, H606XO,I[I/IMBIX JJIA HpI/IO6peTCHI/I$I YMCHI/Iﬁ OPHCHTUPOBATLCA B
MHUPEC BCIICCTB U XUMHUUYCCKUX HBHGHHﬁ, HMCIOIIUX MCCTO B IIPHUPOJC, B HpaKTquCKOﬁ n
MOBCEIHEBHOM KHN3HU,

e PA3BUTHUC YMCHI/Iﬁ U CII0co00B JACATCIIBHOCTU, CBA3AaHHBIX C Ha6J'IIO,Z[eHI/IeM 1 00BSICHEHHEM
XUMHUYCCKOI'0O OKCIICPpUMCHTA, CO6J'IIOI[€HI/IGM IIpaBUjI 0e301macHOro O6paH_[eHI/IH C
BCIICCTBAMMU.

Hap;my C OTUM, COACPIKATCIIbHAA XaPAKTCPUCTUKA nenend u 3agad HU3YyUCHUSA MPEAMCTA B
nporpamMmme 1o XuMnuu yrouyHeHa U CKOppCKTUPOBaHa B COOTBETCTBUH C HOBBIMU IIPUOPUTCTAMU B
CUCTCMC CPCOHETO 06IJ_ICFO O6p830BaHI/I$I. CGFO,Z[HH B IIPCIIOJaBaH XUMHHU B 0OJIbIIIEH CTENEHN
OoTHaeTCs MMpeaAIouYTCHUC HpaI(TI/I‘leCKOfI KOMIIOHCHTC COACPIKAHUSA O6y‘ICHI/I5{, OpI/IeHTI/IpOBaHHOI>'I
Ha IMOATOTOBKY BBIITYCKHHKA 06meo6pa3013aTenLH0171 OpraHu3aluu, BJIAACHOMICTO HE Ha60pOM
3HaHHfI, a CPYHKL[I/IOHEUIBHOI\/II I'paMOTHOCTBIO, TO €CTb criocobamMu u YMCHHUAMU AKTHUBHOT'O
MOJIYYCHHUA 3HaHUH U MMPUMCHCHUSA UX B peanLHoﬁ JKU3HU IJId pCHICHUS MTPAKTUYCCKUX 3a1a4.

B cBa3u ¢ aTUM npu H3Yy4YCHHUU MPpCIAMETA «XHUMUS AOMUHHUPYIOIICC 3HAYUCHUC
an/Io6peTa}0T TaKHuC IICJIU U 3aJa4u, KaK:



-aJanTanus  OOydyalomMXCsl K  YCJIOBUSM JHHAMUYHO  Pa3BUBAIOIIETOCS  MHUPA,
(dhopMHpOBaHHE WHTEIUICKTYyalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUSIX, CBSI3aHHBIX C BEIICCTBAMU M UX MPUMEHEHUEM;

-popMupoBaHHEe Yy OOYYalOUMXCS KITIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIUH),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE /ISl PA3IMYHBIX BUJIOB JESTEIBHOCTH: PEUICHHUS IpoOiemM,
MOUCKa, aHaIM3a W 00paboTKM WHQPOpPMAIMK, HEOOXOTUMBIX JUISI TPHOOPETEHHUS OTIBITA
NEeATeIbHOCTH, KOTOpasi 3aHMMAET BAYKHOE MECTO B TIO3HAHUHM XHMHUH, a TAKXKE Ul OLEHKH C
MO3UIIMIA HKOJIOTUYECKOH 0€30TaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpPraHu3M YeJIOBEeKa U MPUPOIHYIO CPENY;

-pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyarouuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUU C KU3HECHHBIMH ITOTPEOHOCTSMH, UCITIOIB30BaTh COBPEMEHHBIE HH()OPMAIOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA M aHAIHM3a Y4eOHOH ¥ HayYHO-TIOMYJISIPHON HHPOPMALIUU XUMUYIECKOTO
COJIepKAHUS;

-opMHpOBaHUE U Pa3BUTHE y O0YJIAIOIINXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIIJICHHS,
HAOJTIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHN U TIPOBEJICHUN XUMUYECKOTO dKCIIEPUMEHTA;

-BOCITUTaHWE Y OOYdYaIOUIMXCsl YOEXKIEHHOCTH B TYMAHHCTHYECKOW HAINpPaBICHHOCTH
XUMHHM, €€ BaXHOM pOJIM B  pElIeHUH TJI00aIbHBIX  MpoOJIeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNS, TOTIOJHEHHSI JHEPTeTUYECKUX PECYpPCOB W COXPAHEHHUs MPHPOTHOTO
paBHOBECHSI, 0CO3HAHHS HEOOXOMMOCTH OEpeKHOTO OTHOIICHHUS K IPUPOJIE B CBOEMY 3/I0POBBIO,
a TakKe MPUOOPETEHUS OTBITA UCIIOIB30BAHUS MOTYISHHBIX 3HAHUN JIJISI TPUHSATHS TPaMOTHBIX
pELICHU B CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueGHOM mane cpemHero o6miero oOpa3oBaHHS MpeAMET «XUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYUHbIE PEAMETHD.

OO1ree ynciIO 4acoB, OTBEAEHHBIX IJIS M3YyYeHHs] XMMHH, Ha 0a30BOM YpOBHE CPEIHETrO
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kimacce
— 34 gaca (1 gac B Hezeo).

COJEP)KAHUE YYEBHOT'O IIPEJIMETA

10 KJIACC
OPI'AHUYECKAS XUMMUSA

Teopernueckue 0CHOBbI OPraHMYeCKOH XMMHUH

[Ipenmer  opraHuueckod XUMHMH: €€ BO3HMKHOBEHHE, pa3BUTHE M  3HAUCHHE
B IOJIyY€HUH HOBBIX BELIECTB U MaTepHanoB. TeopHsl CTPOCHUS OPraHUYECKUX COCIAMHEHHH A.
M. ByrnepoBa, €€ ocHOBHbIe MNOJOXKeHUA. CTPYKTypHblEe (OPMYIJIbI OPraHMYECKUX BELIECTB.
I'omonorus, uzomepusi. XUMUYecKas CBA3b B OPraHMYECKUX COCIUHEHUSAX — OJUHAPHBIE U
KpaTHbIE CBA3H.

[IpencraBnenue o kinaccupUKalUy OpraHudecKux BeniecTs. HoMeHkmaTypa opraHn4eckux
COEJIMHEHUH (cucTeMaTn4ecKas) ¥ TPUBUANIbHBIE HA3BaHUS BAKHEHUIINX MpeACcTaBUTENeH K1accoB
OpPraHUYECKUX BEILECTB.

JKCIEPUMEHTAJbHbIC METO/IbI H3Yy4YCeHHUS BEIIECTB M X NPEeBPAIleHNIi: 03HAKOMIICHUE
¢ oOpa3lamu OpraHNYecKUX BEUIECTB U MaTepualaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ
OpraHMYeCKUX BEIIeCTB, HaOJIOJeHHMEe U ONUCaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAILEHUI0 OPraHMYECKUX BEIECTB MPU HarpeBaHUH (T1aBJIeHUe, 0OyTrIIMBaHUE U TOPEHUE).

Yraesoaopoasl

ANKaHBl: COCTaB M CTPOECHHME, TOMOJIOTMUYECKUH psAld. MeTaH W 3TaH — NpocCTEHIne
MIPEJCTaBUTEIIN AJIKAHOB: (PU3MUYECKHE U XUMUYECKUE CBOMCTBA (PEaKIMH 3aMEIeHHs U TOPEHUs),
HaX0XJEHNE B IPUPOJIE, IOIYYEHUE U IPUMEHEHHE.



AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUN psil. DTUIIEH U MPOIUJIEH — MIPOCTEHIINE
MPEJICTaBUTENIN AJKEHOB: (M3MYECKHE M XWMHUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHUS, TUJIPATAlll, OKMCIEHUS U OJIMMEPHU3ALINN), T0JIyYEHUE U IIPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyramguen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKUE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U pEe3HUHBI.

ANKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKHM psa. ALeTuieH —
MPOCTEHUIIHIA TPEJICTAaBUTEh AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy ruipupoBaHus, raJOreHUpOBaHUs, TUApPaTAI[MI, TOPEHUS), IOJIyYEHUE U IPUMEHEHHE.

Apenbl. beH301: cocraB, CTpoeHHE, (PU3UYECKHE M XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUS. W HUTPOBAHMS), MNOJYyYEHHE U MpUMEHEHUe. Tonyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue C60UCM8a (peakyuu 2ailo02eHUposanus U HUMpPOBAHUs), NOLyHeHue U
npumernenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckas  CBSI3b  MEXKJIY  YIVIEBOJOPOJAMH,
MPUHAUISKAITIMU K Pa3JIMYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKH YIIIeBOIOPOAOB. [IpupoaHbIii Ta3 U NOMyTHBIE HEPTSIHBIE Ta3bl.
Hedtp 1 e€ npoucxoxnenne. CnocoObl nepepaboTKu HEPTH: TEPEroHKa, KPEKUHT (TEPMUUECKUH,
KataauTuueckuit), mnuposn3. Ilpoaykrtel mnepepaboTku  HedTH, HUX OPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

JKCNepUMEHTAIbHbIE MeTO/IbI U3YyUYeHHsl BellleCTB U UX NpeBpallleHUii: 03HaKOMJICHHE
¢ o0pa3amu miacTMacc, KayaykoB U pe3uHbl, kosuiekuuu «Hedte» u «YToaby, MoienpoBaHue
MOJIEKYJI YIJIEBOJOPOJIOB W TaJIOT€HONPOU3BOJIHBIX, IPOBEIEHUE NPAKTUYECKONH pabOoThI:
MOJIy4Y€HUE 3TUJICHA U U3YYEHUE ero CBOMCTB.

Pacuérnbie 3a1aum.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WM IPOAYKTa PEaKUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOIO
U3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xaiye oprannyecKkue coe{MHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON M 3TAHOJ: CTPOEHHE, (PU3MUECKHE U
XUMUYECKHE CBOMCTBA (PEaKLMU C AKTUBHBIMU METallaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE),
IIpUMeHEHHe. BoaopoiHbIEe CBSA3M MEXKIY MOJIEKYJIaMHU CUPTOB. JlelCTBHE METAaHOJIAa U dTaHOJIA
Ha OPraHMU3M 4YeJIOBEKa.

MHOroaToMHble CHUPTHL. OTWICHIVIMKOJIb W TJHULEPUH: CTPOEHHUE, (PU3MUYECKHE WU
XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEI0YHBIMU METAJJIaMH, KaUeCTBEHHAs! peakiys Ha
MHOTOAaTOMHbIe cHUpThl). JlelicTBue Ha opraHu3M desnoBeka. IIpumeHeHue riauuepuHa u
STWJICHIJIUKOJIS.

®deHoI: CTpOEHUE MOJIEKYJIbI, PU3MUECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue eHomna.

Anpneruapl M kemonvl. DopManblerus, aneTalblIeruj]: CTPOCHUE, (QU3MUECKUue MU
XUMUYECKHE CBOMCTBAa (pEakLUUU OKMCIEHHS U BOCCTAHOBJIECHMS, KayeCTBEHHbIEC DPEAKLUN),
[IOJIyYE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE IpEJeNbHbIe KapOOHOBbIE KUCIOTHI. MypaBbUHAs M YKCYCHas KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, O0IIME JUIs KJlacca KUCIIOT, peaKusl
sTepuUKannn), TMoNIydyeHHMe U mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MIPEJCTaBUTENN BBICHIMX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENCTBUE.

CrnoxHble 3¢Upbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. 'MAPOIN3 CIOXKHBIX 3(PUPOB.
XKupsl. 'naponns xxupos. [Ipumenenne xupos. buonorudeckas posib )KMpOB.

VYraeBoJipl: cocTaB, KiaccupUKaIys yrieBoJoB (MOHO-, 1U- U nosmcaxapuabl). [moko3a —
MPOCTEHIINI MOHOCAXapHa: OCOOEHHOCTH CTPOCHHMS MOJIEKYJbl, (U3MUECKUE U XUMHUYECKUE
cBoiicTBa (B3ammozeilictBue ¢ ruapokcupom Meau (II), okuciaeHne aMMHMAa4YHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBlneHHE, OpOKEHHE TIIOKO3bl), HAXOXKIACHHE B MPHUPOJE,
npUMeHeHue, ouosorudeckas posib. orocunre3. PpyKkTo3a Kak U30Mep TIIFOKO3bI.




Kpaxman u nemnronosa kak npupojHble noaumepsl. CTpoeHre Kpaxmaia U LI035l
duznyeckue U XMMUYECKHUE CBOIMCTBA Kpaxmaiia (THIpOJIu3, KAUeCTBEHHAs! PEAKLMSI C HOJ0M).

JKCIepUMEHTAIbHbIE METOAbI M3YYeHHs BellleCTB M MX IpPeBpallleHMii: [IPOBEICHUE,
HaOIOIeHUEe W ONHMCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakuy OJHOATOMHBIX CHUPTOB (OkucieHue sraHoia okcuaoMm wmeau(ll)), MHOrOaTOMHBIX
cupToB (B3auMmojelcTBUe IunuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunoB (okucieHue
aMMua4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3aumoeiicTere kpaxmana
C MOJIOM), IIPOBE/ICHNE ITPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHCJIOTHI.

Pacuyérnble 3a1a4n.

Bbuncnenuss 1o ypaBHEHHIO XHMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM TPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OTHOTO
13 UCXOJIHBIX BEIIECTB WJIM MPOJIYKTOB PEaKIUN).

A3oTcoaep:kalme oprannyecKkne coeAMHeHusl.

AMUHOKHUCIIOTHI KaK aMm(pOoTepHbIe OpraHnyeckue coeqnHeHus. Pu3nueckue 1 XUMUYECKUe
CBOICTBAa aMHUHOKHCIIOT (Ha mpuMmepe MMIMHA). buonoruueckoe 3Haue€HWE AMHMHOKHUCIIOT.
[TenTue!.

benku kak mpuposIHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpeTHYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEIKOB: THUAPOJHU3, JEHATypalus,
KauyeCTBEHHbIE PEAKIINH Ha OEIKH.

OKCIIepUMEHTAIbHBIE METO/Ibl M3YYEHHs BEIIECTB M MX NpPEBpalleHUil: HaOmrofeHue u
ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus O€IKOB IpU HarpeBaHUH, LBETHBIE
peakiuu 6eIKOB.

BrbicokomoliekyJisipHble COeIMHEeHH s

OcHOBHbIE TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alH, CPEeaHss MoyeKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

JKCNepUMEeHTAIbHbIE MeTO/IbI U3yUeHHs BelllecTB M X NMpeBpalleHuii: 03HaKOMJICHHE
¢ o0pa3amu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MeXnpeaMETHBIE CBA3H.

Peanuzanust MeXnpeIMETHBIX CBSI3€M MpU M3YyUYEHUHM OopraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHHWE KaK OOLIUMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU ISl OTJICJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO01ue ecTeCTBEHHO-HAay4yHbIe MOHATUSA: SIBJICHHUE, HAay4yHbIH (akT, TUIOTe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukalus, MEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpEeHue,
AKCIEPUMEHT, MOICTTUPOBAHUE.

®duszuka: Matepusi, SHeprus, Macca, aToM, JEKTPOH, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHE BETMUMHBI U MHUIIBI KX
H3MEpeHusl.

buonorusi: knerka, opranusMm, ouochepa, oOMeH BeUIeCTB B OpraHuszMe, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENIKU, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadusi: MuHEpasbl, FOpHBIE TOPO/IbL, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: NuIIeBbIe MPOAYKThI, OCHOBBI PAllMOHAJIBHOTO ITUTAHUS, MOIOLIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE NpENapaThl, MaTEPUaIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.




11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA
Teoperudyeckne 0OCHOBbI XMMHHU

Xumuueckuil smeMeHT. AtoMm. Sapo atoma, HW30TONBL. DIEKTPOHHAs 000JOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacripesiesieHus] IEKTPOHOB MO0 OPOUTAISAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DneKkTpoHHask KOH(PUTYpaIus aTOMOB.

Ilepnoanueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux iemeHToB [1. . Menneneesa.
Ces3p mepuoanueckoro 3akoHa u llepuoanueckoil cucTeMbl XUMHYECKHX 3JeMEHTOB /.
N. MenneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO IPyIIaM
U nepuoaaM. 3HaueHue MepruoIM4eckoro 3aKOHa B pa3BUTUN HAYKH.

Crtpoenue BemiecTBa. XuMHUUYECKast CBsI3b. BUABI XUMUYECKOM CBsI3M (KOBaJEHTHAsI HETOJISIPHAS U
MOJISIPHAsI, MIOHHAS, METATNYECKas ). MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOW XUMHYECKOU CBSI3U
(oOMeHHBIN u JIOHOPHO-aKIIETITOPHBIN). Bopoponnas CBSI3b. BasieHTHOCTS.
DNeKTpoOoTpUIaTeIbHOCTh. CTeneHb OKUCIIeHNs. VIOHBI: KaTHOHBI M aHUOHBI.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH TOCTOSHCTBA COCTaBa
BelleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[lonsiTe O AMCIEPCHBIX cUCTeMax. VICTWHHBIE W KOJUIOMIHBIE PAacTBOpPBL MaccoBasi I0Jst
BEIIECTBA B pacCTBOPE.

Knaccudukanus Heopranmvyeckux coennHeHnit. HoMeHKmatypa HEOpraHWYECKHX BEIIECTB.
I'enernyeckas cBs3b HEOPraHMYECKUX BEIIECTB, MPUHAUICKAIINX K PA3JIMYHBIM KJIaccaMm.

Xumudeckas peaknusa. Kiaccudukanus XUMUYECKHX pEaklMid B HEOPraHWYECKOW U
OpraHMYeCcKON XMMUHU. 3aKOH COXpPAHEHHs MAcChl BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPAILCHUS
SHEPrUM MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasaudHbIX (akTtopoB. OOpaTHMbIC pPEaAKIUU.
Xumuuyeckoe paBHoBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

9J'IeKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CuibHbIE U cIa0bIe QJICKTPOJIUTLI. Cpez[a BOJHBIX paCTBOPOB
BCIICCTB: KHUCJIasd, HeﬁTpaﬂbHaﬂ, mcJIoYHasd.

OKHCIUTEIIEHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu.

3KCl’lepI/IMeHTaﬂbeIe METOAbl M3YYCHUSA BCIIECCTB U HX npeBpameHnﬁ: ACMOHCTpaluna
Ta6J'II/H_[ «HepI/IOI[I/I‘-IeCKaH CUCTEMAa XUMHUYCCKHX JJICMCHTOB Z[ n. MeHI[eJ'ICeBa», HN3YUCHUC
MoJenei KPpUCTAITINYCCKUX pCI_HéTOK, Ha6J'IIOI[eHI/Ie
" OIMMMCAHUEC NCMOHCTPAIIMOHHBIX U Ha60paTOpHLIX OIIBITOB (pa3J'IO)KeHI/Ie MEepoKCcuia BOAOpoaa B
MNPpUCYTCTBUU  KaTaJIM3aTopa, OIPCACICHUC CpCAbl pPAaCTBOPOB BCIICCTB C IMMOMOMIBIO
YHUBCPCAJIBHOT'O MHJAUKATOpA, PCAKIIMN MOHHOTO O6MCHa), IMPOBCACHUC HpaKTHQCCKOﬁ pa6OTBI
«Brnusaue Pa3JINIHBIX (I)aI(TOpOB Ha CKOPOCTHb XUMHYECKOMN pCaKkuum.

Pacuéruple 3agaun.



Pacuérel 1o ypaBHEHUAM XHMMYECKMX PEaKIUH, B TOM YHUCJIE TEPMOXMMHYECKUE DPACUETHI,
Pacy€Tsl ¢ UCIOIB30BAHUEM ITIOHATHS «MACCOBAsl 1OJISI BEIIECTBAY.

Heopra}mqecmm XUMUs

Hewmeramnsl. Ilosnoxenne HemeraiioB B [lepuoguueckoil cucreMe XMMUYECKUX IEMEHTOB /[l
N. MenneneeBa U 0COOCHHOCTH CTpoeHHs aTomoB. Dusnueckue CBOWCTBA HEMETAJLIOB.
AoTponus HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaeponaa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETANIOB (TaJIOT€HOB, CEphl, a30Ta, (hochopa, yriaepoaa u
KpEMHHUSI) M HX COEAMHEHUH (OKCHIIOB, KHUCJIOPOJCOJEPKAIIMX KHUCIOT, BOJOPOJHBIX
COCTMHECHMUI).

[IprMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramibl. [lonoxkenne mertainoB B Ilepuonnyeckod cHcCTeMe€ XHMHMYECKMX 3JIEMEHTOB /JI.
N. MenneneeBa. OcOOEHHOCTH CTPOCHUSI DIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OoOmue
¢uznueckue cpoiictBa MeTaiuioB. CrulaBbl METaIOB. DJIEKTPOXUMHYECKUN Pl HAIpPSDKEHUH
METaJJIOB.

XUMHUYECKHE CBOWCTBA BAXXHEUITUX METAUIOB (HATPHUH, KaJIWW, KaJbIM, MarHui, aTFOMAHUN,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

O61ue crnocoObl Noay4eHus MeTauioB. [IpruMeHeHne MeTalsioB B OBITY U TEXHHUKE.

JKCcNepuMeHTaJbHbIe MeTOAbI H3y4YeHHsI BelIeCTB U UX MPeBPAaLeHHIi: N3yUdeHHE KOJUICKIINA
«MeTamutbl ¥ CIUIaBbI», OOpa3lOB HEMETAJUIOB, pEIICHWE OHKCIEPHUMEHTAIBHBIX —3ajad,
HaOJIO/ICHUE W OIMCAaHHWE JIEMOHCTPAIMOHHBIX W JIA0OPAaTOPHBIX OIBITOB (B3aWMOJIEHCTBUE
THJIPOKCUIA ATIOMUHHSI C PACTBOPAMH KHCIIOT U IIEI0YeH, KAaueCTBCHHBIC PEaKIMK Ha KaTHOHBI
METaJIJIOB).

Pacuérnnie 3agaun.

Pacuérel Macchl BemiecTBa M 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WU
00BEMY OJTHOTO M3 YYAaCTBYIOLIUMX B PEaKIUU BEIIECTB, pacu€Thl Macchl (00bEMaA, KOJIMYECTBA
BEIIECTBA) MPOIYKTOB PEaKLUH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMHSA " )KU3Hb

Ponp xumum B obOecreyeHHH BKOHOFHHCCKOﬁ, 3HepreTquCKOﬁ u HHHJCBOﬁ 6630HaCHOCTI/I,
Pa3sBUTUHU MCIUINHEIL. ITonstHe o HAaYYHBIX METOJaX ITO3HAHU BCIHICCTB U XUMHUYCCKUX peaKHHﬁ.
Hpe,[[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX TPHUHOUIIAX ITPOMBINIJIICHHOI'O IOJYYCHUA BayKHEHIITUX
BCIICCTB.

YenoBek B MHUpPE BCHICCTB ©U MATCPUATIOB!: Ba)KHEHIIINE CTPOUTCIIbHBIC MAaTCpHUaJibl,
KOHCTPYKIOHMOHHBIC MAaTCpUalibl, KpPAaCKH, CTCKJIO, KEpaMHuKa, MaTCpHaJIbl JIs1 SJICKTPOHHKH,
HaHOMAaTCpHuaJibl, OpraHNUYCCKNC U MUHCPAJIbHBIC y2[06peHI/I$[.

XuMus u 3A0POBBE YCJIOBCKA: IpaBUJIa UCIHOJIb30BAHUA JICKAPCTBCHHLIX IMPEITIapaToOB, IIPpAaBUJTIA
0e30IMacHOTo HUCIIOJBb30BaHUA nperaparon OBITOBOM XHUMHH
B IIOBCEJHEBHOM KU3HU.

MexnopeaMeTHbIE CBSI3H.

Peanuzanusi MEXIpeIMETHBIX CBS3ed NpU M3ydeHHM OOIIiel W HeopraHuueckol xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK



u HOH?ITPIFI, ABJIAIOMUXCA CHUCTCMHBIMH [UIA OTACJIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
OHUKIIA.

OOmue ecTecTBEHHO-HAyYHBIC IMOHSATHS: HAYYHBIM (AKT, TUNOTE3a, 3aKOH, TEOPHs, AHAJMH3,
CUHTE3, KIAcCU(UKAIUs, MEePHUOJUIHOCTh, HAOIIOIEHUE, HKCIEPUMEHT, MOACIUPOBAHNE,
W3MEpEHHE, SIBJICHUE.

dusmka: Marepus, SHEPrusi, Macca, aroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, H3O0TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPIETHUYECKUI YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, PU3NICCKUE BEIIMYUHBI U €IUHUIIBI HX H3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3Kkocucrema, 6uocepa, Makpo- U MUKpPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BElIECTB B OPraHUu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHonornsa: XuMHYECKas MNPOMBINIJICHHOCTh, MCTAJLUTypruda, IMPOU3BOACTBO CTPOUTCIbHBIX

MaTcpuraioB, CEIIbCKOXO03SMCTBEHHOE mpon3BoOACTBO, MUIIcCBas IMPOMBIIIJICHHOCTD,
(bapMaueBTI/IquKas{ IMPOMBIIIJIICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX mpemnaparos,
IIPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTepuaios, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yJabTaTaM OCBOCHHUS OOYJarOIIUMUCS
MporpaMM cpeHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOHM [uis pa3pabOTKU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeJiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcCTBHM C CHCTEMHO-JIEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIHYHOCTHBIX
PE3yJbTaTOB OCBOCHHUS MpeAMETa « XUMUS» Ha YPOBHE CPETHETO 00111ero 00pa30BaH sl BbIJICICHbI
CJIETYIOIIE COCTABIIAIOIINE:

OCO3HaHHE OOYYAIOMIMMUCS POCCHUMCKONW Tpa)KIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YyYEHHUIO;

L[eJICHANPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEXKJICHUN JTUYHOCTH HA OCHOBE KIFOYEBBIX
LIEHHOCTE! U UCTOPUUECKUX TPAAULIN 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYy4arolIuXcsi PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIW4Me TPABOCO3HAHUS DSKOJIOTUYECKOW KYIbTYphl U CHOCOOHOCTH CTaBUTH IENH U
CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE Pe3yIbTAThl OCBOEHHS IIpeaMeTa « XUMHs TOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCHHTATENIbHOW JIEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLIMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJeaJaMH POCCHUUCKOTO TPa)JAaHCKOTO OOIIecTBa,
NPUHATBIMU B OOIECTBE HOpPMaMH M IPaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IpolieccamMm
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS TMYHOCTH 0OYUYaAIOIIMXCS.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHS MpeAMeTa «XUMUS) OTPAXKArT cPOPMUPOBAHHOCTH
OTIbITAa TO3HABATENILHOM U MPAKTHYECKOMN ESTEILHOCTH O0YJAIOMINXCS M0 PeaTu3alluy MPUHSATHIX
B 00I1I€CTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:



1) rpaIaHCKOro BOCIIUTAHUSA:

OCO3HAHUS O0YYAIOMIMMICS CBOMX KOHCTHUTYIIHOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKCHUS K
3aKOHY H MPABOTIOPSIKY;

MIPEJICTABJICHHUSI O COIMAIBHBIX HOpMax W MpaBWJIAX MEKIUYHOCTHBIX OTHOIICHUHA B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOHW JEATEIBHOCTH TPU CO3JIaHUU YIeOHBIX TIPOCKTOB,
pelIeHnn y4eOHBIX U TO3HABATEIBHBIX 33]1a4, BEITIOJHEHHH XUMUYECKHX YKCIIEPHUMCHTOB;

CIIOCOOHOCTH MMOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JIPYTHX
MIPY aHATTN3€ PA3JINYHBIX BUJIOB YICOHOU JCATEIHPHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTEYCCTBEHHOM
XUMUH;

YBOXCHHSI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM W TPAKTHUYECKOTO MPHUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTVDKCHUS HAyKH €CTh PEe3yJbTaT JJTUTCIBHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca W TI03HABATEIBHBIX MOTHBOB B TIOJYYCHHH U TIOCICAYIONIEM aHaJIHM3e
WH(OPMAIIAHN O TTEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHUS,

CIIOCOOHOCTH  OIICHWBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH  SBJICHHSMHU,
U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJEHHWE M TIOCTYIKH CBOWX TOBApHINEH C TO3UITHMA
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME TIOCIICICTBUN ATHX MOCTYITKORB;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbSI:

MMOHMMAaHMs ITIEHHOCTEH 3I0pOBOrO0 M 0€30MacHOro o00pasza KWU3HHM, HEOOXOIUMOCTH
OTBETCTBCHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3MYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT TpaBUyI O€30IMaCHOTO OOpalleHUs ¢ BEIIECTBAaMH B OBITY, MOBCETHEBHOU
JKU3HU U B TPYJIOBOM JIeATEIHHOCTH;

MMOHMMAHMS IICHHOCTH TPaBWJI HWHJAWBHIYaIbHOTO M KOJUICKTUBHOTO 0O€30I1aCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHUS TOCJICICTBUH W HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS aIKOTOJI,
HApPKOTHKOB, KYpEHH);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHHKATHBHOM KOMIICTCHTHOCTH B  Y4eOHO-HCCIICJAOBATEIbCKON JCSITEIbHOCTH,
0OIIIECTBEHHO TIOJIC3HO, TBOPYECKOM U APYrHX BUIAX JCATEIBHOCTH,

YCTAaHOBKM Ha AaKTHBHOE YyYacTUE B PEIICHUM MPAKTUYECKUX 3a7a4d COIUAIBHOM
HAIPaBJICHHOCTH (B paMKaX CBOCTO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUCHHIO TPOQPECcCUil Pa3IMYHOrO pojJia, B TOM 4YHCJIEC Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 10 XUMUH;

YBOKEHHUSI K TPYAY, JIOASIM TPY/a U pe3yJbTaTaM TPYJIOBOH JIEATSIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHAMBUAYAILHON TpaeKTOpUH 0Opa3oBaHus, Oyaymieit
npodeccuu U peann3alnui cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMUH, HHTEPECOB U IOTPEOHOCTEH 00111eCTBa;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

9KOJIOTHYECKHU 11e71ecO00pa3HOro OTHOIICHHS K MPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAaHUS
JKM3HH Ha 3emiie;

MOHUMAaHUS TI00ATHHOTO XapaKTepa AKOJIOTHUECKUX MPOOSIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATBLHOU CPEIBI;

OCO3HaHHUS HEOOXOJMMOCTH UCTIOIB30BAHUS JOCTIDKCHUNM XUMHH ISl PEIICHUS BOTIPOCOB
paIMoOHaIBLHOTO MPUPOAOTIONHE30BAHNS,



AKTUBHOT'O HEINPUATUS AECHCTBUM, NPUHOCAIIUX BPEI OKPYKAKOLIECH MPUPOJIHOW Cpene,
YMEHHUsI MPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IOCIEACTBUS IPEAIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOTO 3KOJOTMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIBHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

[IOHUMaHMs cleuu(UKU XUMHM KaK HayKd, OCO3HaHHs €€ poiau B (HOpMHUpPOBaAHUU
PaIMOHATILHOTO HAYYHOT'O0 MBIIJIEHHS, CO3/1aHUHU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKPYKaroleM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodsieM COXpaHEHUsl PUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B OCOOON 3HAUMMOCTH XMMMM JJISi COBPEMEHHOM LMBWJIM3ALUU: B €€
T'YMaHUCTUYECKOW HAINpPaBJICHHOCTH M BAKHOW POJM B CO3JaHUU HOBOW 0a3zbl MaTepuaIbHOMU
KYJIbTYpbI, PELIEHUH II00abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTHYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
o0ecreyeHny yCIOBHM yCHENTHOTO TPy/Aa U SKOJOrMYecKd KOM(GOPTHOM KU3HU KaKJIOTO 4JieHa
o011ecTBa;

€CTECTBEHHO-HAYyYHOM TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB  IO3HAHUS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIL30BaTh MOJy4YyaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUM OKPYXKAIOLIEro MHUpPAa M MPOUCXOSAIIHUX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAHHbIE 3aK/IIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS JaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIEHO MCIIOJIb30BaTh XUMUUECKHE 3HAHUS JUIsl PELIEHUs TpooiieM
B PEAJIBHBIX KU3HEHHBIX CUTYaLHsX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESATEIIHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HENMPEpPHIBHOMY OOpa30BaHUI0 M CamMoOOOpa3oBaHHIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

HHTEpeca K 0COOEHHOCTSM TpyJa B pa3IMYHbIX cepax NpoPecCHOHATBHOMN e TeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI
MertanpeaMeTHble pe3ysbTaThl OCBOSHHS yUeOHOTO npeaMeTa «XUMHUsS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble I (POPMHUPOBAHMS MHPOBO33pEHUs OOYJArOIUXCS MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIe) 00LICHAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEIOCTHOCTh HAYYHOHM KapTHHBI MUpa
U crnenuduKy METoJI0B O3HAHMUS, UCTIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEpIrus, SBJECHUE, MPOLECC, CUCTEMA, HAay4yHbIH (aKT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUSs, UCCIIeIOBaHNEe, HAOII0/IeHUEe, N3MEpEHHE, SKCIIEPUMEHT U JIpyTue);

yHUBEpcaJbHble  yueOHble  JeiicTBuA  (TIO3HABaTelbHBIE, KOMMYHHKaTHBHBIE,
peryasTuBHbIE), obOecreunBarone (GopMupoBaHHe (YHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOW KOMITETEHIIMH 00YJaroUXCs;

COCOOHOCTh  OOYyYalolUXCs  HCHOJb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHMBepcallbHble ydeOHbIe JEHCTBHS B MO3HABATEIBbHOM U
COLIMATIHOW MIPAKTHKE.

MertanpeaMeTHble pPe3yJIbTaThl OTPaXarOT OBJAJICHUE YHUBEPCAIbHBIMH y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMH.

OB.]'IaZ[eHI/Ie YHUBEpPCAIbHBIMHA y‘-lGﬁHLIMI/I NO3HABATEJIbHBIMH JI€HCTBUSMM:



1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUpOBaTh W aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICNIATh LEIN JCSITeILHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPHH WX JOCTHXCHUS,
COOTHOCHTB PE3yJIbTATHI ACATCILHOCTHU C IIOCTABICHHBIMU TICIISIMU;

WCIIOJIb30BAaTh TPH OCBOCHHM 3HAHWW TPHEMBI JIOTUYECKOTO MBIIIICHUS — BBIJCIATH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE OHSITHSI ISl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIUY BEIIECTB U XUMUYCCKUX PEAKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MKy U3y9aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYKICHUS (MHAYKTUBHBIE, ICAYKTUBHBIE, IT0 AHAIIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMATPUBACMBIX SBICHUSIX, (POPMYITHPOBATH BHIBOJBI U
3aKJTFOUCHUST;

MPUMEHSATH B TIPOIECCE MO3HAHUS, UCTIOIb3YeMble B XUMHUH CHMBOJIMUECKUE (3HAKOBBIC)
MOJIeITH, IPeoOpa30BBIBATH MOICTHHBIC TIPEICTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKas (GopMysia, YpaBHCHHE XHMHYECKOW pEaKIuu — TMPU PEIICHHH YYeOHBIX
MMO3HABATEIBHBIX M MPAKTHYCCKHX 33124, TPUMCHITH Ha3BaHHBIC MOJICILHBIC TTPEICTABICHHUS JJIs
BBISIBJICHHS XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITHA.

2) 0a30BbIe HCCJIEA0BATENbCKHE IeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIESCTB U XUMUICCKUX PEAKIIHIA,

dbopMymupoBaTh IEMW W 3aJa9d  WCCICJOBAHWS, WCIOJIb30BaTh IIOCTABJIICHHBIC W
CaMOCTOSITSIIBHO C(HOPMYJUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI
It HOPMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BJIaJICTh HABBIKAMHU CAaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEICHHUS YUYCHUICCKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAATh 32 XOJOM IPOIECcca, CaMOCTOSTEIIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBaTH OOOOIICHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

MPUOOpPETaTh OIBIT YYEHHYCCKOW HCCIICIOBATCILCKOM M MPOCKTHOW JESATEIbHOCTH,
MPOSIBJIATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY ITOMCKY METOJOB pPEIICHUs
MPAKTUYECKUX 3324, IPUMEHECHHUIO Pa3IMUYHBIX METOIOB ITO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPHUEHTHUPOBATHCA B PA3IMUHBIX HMCTOYHMKAX HHpopManuu (HAyYHO-TIOMYJISpHAS
JUTeparypa XMMHYECKOTO COJICpXKaHHs, CIpaBOYHBIC IMocoOms, pecypchl HWHTepHeTa),
aHAJIM3UPOBATH HH(POPMAIIUIO Pa3IUYHBIX BHIOB U (DOPM MPEACTABICHUS, KDUTHUCCKH OICHUBATH
e€ JIOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTh;

(dbopMynHpOBaTh 3anpoChl W TPUMEHSTH Pa3IMYHBIC METOJbI INPH TOUCKE W OTOOpE
nHpOpMaIIMY, HeOOXOAMMOH JUIs BBITIOJIHEHUS YUCOHBIX 3a71a4 ONPEICIEHHOTO THIIA;

MpUOOpETaTh OMBIT UCHOJB30BAHUS MHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMATIbHYIO (OpMY TpeIcTaBiIeHHUs] WHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BaTh HAY4YHBIM S3bIK B KadecTBE CpEeACTBAa NpuU padoTe ¢ XUMHUYECKOH
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYecKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

MCI0JIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATIISITHOCTH.

OBnaneHne YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMHA JEeHCTBUSIMM



3a1aBaTh ~ BOMPOCHI IO  CYIIECTBY  OOCYXJaeMoi TeMbl B  XOA€ JMaiora
W/WIKA JTUCKYCCUH, BBICKAa3bIBaTh HJIEH, (OPMYIUPOBATH CBOU IMPEUIOKECHUS OTHOCHUTEIHHO
BBITIOJTHCHUS TIPEIJIOKCHHOM 3a/1auu;

BBICTYIIaTh C MPE3CHTAIMEH Pe3yJbTaTOB MMO3HABATEIBHON CSITEIBHOCTH, MOJY4CHHBIX
CaMOCTOSITEJIbHO HMJM COBMECTHO CO CBEPCTHHKAMHM TPH  BBINOJHCHUH XUMHYECKOTO
AKCIEPUMEHTA, MPAKTHYECKON pabOThl MO HCCIICAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anum y4eOHOTO IPOCKTa u bopMyIupoBaTh BBIBOJIBI
110 pe3yJbTaTaM MPOBEAEHHBIX UCCIIC0OBAHUI YTEM COTIIACOBAHUS MO3HUIIMI B X0J1€ 00CYXKICHUS
1 oOMeHa MHEHHUSAMH.

OeBjaaaenue YHUBEPCAJIbHBIMU PEryJaATUBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIbHO ITUIAHUPOBATh M OCYILIECTBIISTH CBOIO IO3HABATEIBHYIO JESTEIbHOCTD,
ompezenss €€ LeIu U 3aladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATh
IpeiaraéMblii aaropuT™ AEUCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIEN0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMHUUYECKUX PEAKIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEILHOCTH HAa OCHOBE CAaMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTpaxaroT:

-c(hOPMHUPOBAHHOCTD MPEICTABIICHUN O XUMHUUECKOW COCTABJISIFOIIECH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHUpA, POJU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMOM [Uid pelleHus
MPAKTUYECKUX 3a/7a4 M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOIHON Cpeje;

-BJIaJICHUE CHCTEMOIl XMUMHUYECKMX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasi), MOJIb, MOJIIpHAsE Macca, MOJSpHbIE 00BEM, yrIepOAHBIA  CKEleT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
yIIAEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHHUSI OPraHMYeCKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKAlllMe B OCHOBE MOHUMAaHHS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeTbHOCTH YeJIOBEKa,

-C()OPMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIE MPU3HAKU MOHITHH, YCTAaHABIUBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MMOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUSA U
MpeBpalIeHUN OPraHUYEeCKUX COCTUHEHU;

-C()OPMUPOBAHHOCTh YMEHUH HUCHOIB30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJII COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIIEHHOM) (GOpMyNT OpraHMUECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHU MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

-c)OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHIO K OMNPENeNEHHOMY KIIACCy/TpYIIe COSAUMHEHUN
(yrneBoAopozibl, KHCIOPOJ M  a30TCOAEpXAIIUEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIE
COeIMHEHUs), JaBaTh UM Ha3zBaHusa 1o cuctemarnueckoil Homenknatype (IUPAC), a Ttaxxe



IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHUYECKHUX BELIECTB (ITUJIEH, IPOIMUJIEH,
alleTWICH, STHJICHIJIHMKOJb, TJIHLUEPUH, (eHod, (GopManbAeru, areraibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIIOK03a, (pPyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

-c(pOopMHPOBAHHOCTh YMEHHS ONPEACTATh BHUJIbI XMMHUYECKOW CBSI3M B OPTraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

-c(popMHPOBAHHOCTh YMEHHS MPHUMEHATH IOJIOKEHHUS TEOPUH CTPOSHHS OPTaHMYECKHX
BemiectB A. M. byriepoBa it 00bsSICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

-c(opMHpPOBaHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (U3HYECKHEe U
XMMHMUYECKHUE CBOWCTBA TUIIUYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUYECKUX BELIECTB
(meTtaH, aTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLUEPHUH, (EHOJI, alleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl003a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIHMX XMMUYECKUX peakUuil ¢
HCII0JIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

-C)OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BATh MCTOUYHUKH YIJIEBOJIOPOJHOTO ChIpbs
(HeTb, MPUPOMHBIA Ta3, Yroiip), CHOCOOBI HMX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOTKH;

-C)OPMUPOBAHHOCTh yYMEHUW MPOBOAMTH BBIUYMCICHUS [0 XUMHYECKUM YpPaBHEHUSIM
(Maccbl, 00bE€Ma, KOTMUECTBA HCXOTHOTO BEIIECTBA WM MPOAYKTa PEaKIUu 110 U3BECTHBIM Macce,
00BEMmY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM MPOJIYKTOB PEaKnn);

-chOPMHUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ[aX HAYIYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUHU I[P U3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(mabmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICIUPOBAHUE), HCIOJb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

-chOPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MpaBWJja TMOJIb30BAHUS XUMUYECKON MOCYI0N U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

-c)OPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATH U BBIMNOJIHATh XUMHUYECKUNA DSKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKruX BEIIEeCTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOJMCTB, KaUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HarpEeBaHUH,
L[BETHBIE PeaKIIMK OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKU 0€3011aCHOCTHU MPU 0OpallleHun
C BeIIeCTBAaMU U JaOOpPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHUU COOTBETCTBYIOIIUX peakuuid U (HopMmynupoBaTh
BBIBOJIbI HA OCHOBE STUX PE3yJIbTAaTOB;

-C()OPMUPOBAHHOCTh YMEHHI KPUTHUECKU AaHAIU3UPOBATh XUMHUYECKYIO HH(OpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBA MaccoBOi nHpopmalu, IHTEpHET U IPYTHX);

-cOpPMUPOBAHHOCTh YMEHHUH COOJIOAAaTh TMpaBuia JKOJOTUYECKH IeIeco00pa3Horo
NOBEJIEHUsI B OBITY W TPYJOBOM JEATENBHOCTH B ILEISAX COXPAaHEHUs CBOETO 3/0POBbS U
OKpY’KaIOIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTPENENEHHBIX OpPraHUYECKUX BEUIECTB, NMOHMMas cMbici mnokaszarens [I/IK, moscHate Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBHSA HAa OpraHU3M
YEJI0BEKA;

-JUIsl 0OYYaroIIMXCS ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMM 3/I0pPOBbSI: YMEHHME NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUM;

-JUTSI CJICTIBIX M CITA00BHIAIIMX OOYJArOIIUXCs: YMEHHUE UCTIONIb30BaTh PENbe(PHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins mis 3anucn Xumuueckux Gopmyi.



11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0ImIas 1 HeoOpraHMIecKasi XUMHESD) OTPakKaroT:
cOPMHUPOBAHHOCTh TMPEJACTABICHUI: O XUMUYECKOW COCTABIISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XUMHH B MO3HAHWUU SBJICHUN MPUPOABI, B (GOPMUPOBAHMM MBIIIJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW MJid penieHus
MPAKTUYECKUX 3a7a4 M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CUCTEMOW XUMHYECKHX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIAraKIINe
MOHATHSA (XMMHUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METANIMYECKas, BOJOPOHAs),
KpUCTAJUIMYECKass  peIETKa, THUIBI XWMHMYECKMX  PEaKIHi, pacTBOpP,  AJIEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOHN PEeaKIuu, XUMUYECKOE PABHOBECHUE); TEOPUH 1 3aKOHBI (TEOPHSI DJEKTPOIUTUUECKON
qucconranuu, nepuoandeckuii 3akon . M. MenneneeBa, 3aKkOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUs DHEPIUU NPU XUMHUYECKHX PpEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3BIK XUMHHU, MHUPOBO33PCHUCCKUC 3HAHUA, JICKAIIUEC B OCHOBC IMOHMMAaHHA
MPUYUHHOCTU U CUCTCMHOCTH XUMHNYCCKUX HBH@HI/II\/'I, (l)aKTOJ'IOFI/I‘-IeCKI/Ie CBCCHUA O CBOﬁCTBaX,
COCTaBe, MOJIyUeHUH U O€30MaCHOM HCIOJIb30BAaHWU BAKHEUIITUX HEOPTaHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATETbHOCTH YEJIOBEKa;

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABIIATH XapaKTCPHBIC MMPU3HAKU HOHSITPIfI, yCTaHaBJIMBATb
X B3aNMMOCBsA3b, UCIOJb30BATh COOTBCTCTBYIOIIHUEC IOHATHUA MPH OIMCAHHWN HCOPTaHUYCCKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHMUS
dbopMyn BeIIECTB M ypaBHEHUN XUMUYECKMX pEaKIHil, CHCTEeMaTHYEeCKyl0 HOMEHKJIATypy
(IUPAC) wm TpuBMangbHbIC Ha3BaHUS OTICIIBHBIX HEOPTaHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJIEKUCIIBIA Ta3, aMMHAK, raliéHas W3BECTh, HEraméHas W3BECTh, MUTHEBAs COJA, NMHUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENIATH BAJIGHTHOCTD U CTETIEHb OKUCICHHS] XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAIIMYECKONW PEHIETKH KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYeCKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHU;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAAJIC)KHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K OMpeJeNEHHOMY KIIacCy/TpyIIe coelnHEeHUN (MPOCThIe BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCTIOThI, aM()OTEPHBIE THAPOKCHU/IBI, COJIH);

chOpMUPOBAHHOCTh ~YMEHUU  pacKphIBaTh CMBICI Iepuogudeckoro 3akonHa [l
W. MenneneeBa # JI€MOHCTPUPOBATH €ro CHUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpPMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu3OBaTh  JJIEKTPOHHOE CTPOEHHE  aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 mepuonoB lleprogndyeckoil cCUCTEMBbI XUMUYECKUX 3JI€MEHTOB /l.
. MenaeneeBa, UCIOAb3Ys MOHATHS «S-, P-, O-3J€KTPOHHBIE OpOHMTAINY, «IHEPreTHUYECCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB M HX
COeIMHEHUI 1o mnepuojam u rpynnam l[lepuoanyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKIE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOATBEP)KJATh CYIIECTBOBAHUE I€HETUUYECKOMU
CBS3M MEXJly HEOPraHMYECKHMMH BEIIeCTBAMU C MOMOIIbI YPaBHEHUN COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIU;



c(OPMHUPOBAHHOCTh YMEHHS KJIACCH(PULIMPOBATH XUMHUECKUE PEAKIMH IO Pa3TUYHBIM
npu3HaKaM (YUCIy M COCTaBy pEarupyrouinux BEHIECTB, TEIIOBOMY d((eKTy peakuuu,
M3MEHEHHIO CTEIICHEH OKHUCIICHHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKLUH, YJ4aCTUIO KaTalnu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIIATH YPAaBHEHUS PEAKLUH PA3IMYHBIX THIIOB, IOJTHBIE U
COKpAII€HHBIC YPaBHEHUSl PEaKIHMii MOHHOTO OOMEHA, YYUTHIBASI YCIOBHUS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIa;

C(OPMHUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIMH, IOJTBEPKAAIONINE KayeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHUYECKUX BELIECTB, pAaClO3HABaTh OIBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATH CYINIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkiuii HoCpeCTBOM COCTABIIEHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKILMii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peaKlUU OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEHIEHMs XUMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUI XapaKTEpU30BATh XMMHUUECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO TOJIy4€HUS CEpHOM KHUCIIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOMMX Hay4yHBIX MPUHLHUIAX M KOJOTMYECKHX MpOoOIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUHA TMPOBOJUTH BBIYMCICHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi JI0Jil BEIECTBA B pacTBOpe», OOBEMHBIX OTHOUIEHHH Tra30B MpPH XHMHUYECKUX
peaxusix, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIlECTBA, MAcCe WIIN
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BELIECTB, TEIJIOBOTO 3((deKTa peakliuy Ha OCHOBE
3aKOHOB COXPAaHEHHUsI MacCChl BELIECTB, MPEBPAILIEHUS U COXPAaHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TOCYAOU U
1a00paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBHJIa OOpAIIEHUsI C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpPMUPOBAHHOCTh YMEHUH I[JIAHUPOBATh M BBIMOJHATH XUMHUYECKUNA SKCIIEPUMEHT
(paznokeHHe MepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OMPEICNIEHHUE Cpelibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PAa3TUYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMeHa, KayeCTBEHHbIC pEaklUd Ha
cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIBbHBIX
3amau no Ttemam «Mertamiby u «Hemeramnel») B COOTBETCTBHM C TMpAaBUJIAMH TEXHUKU
0€30MacHOCTH Mpu 00pallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPE/ICTABIATh
pe3ynbTaThl XMMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUIH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UICTOYHHUKOB (CpeJCTBa MACCOBOM KOMMYHUKALUU, IHTepHET U APYTrHX);

chOpMUPOBAHHOCTh yYMEHUHN COOMIONATh TMpaBHJIA HKOJOTHYECKH I1eIeco00pa3Horo
MOBEACHUS B OBITY U TPYIOBOH JEATEIbHOCTH B LEISX COXPAHEHUS CBOETO 3/I0POBbA U
OKpYXarolleld MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3/CHCTBUS HA KUBbIE OPTaHU3MBbI
ompeaeNnéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBILIEHUS U NPEJOTBPAIIECHHS UX BPEJHOIO BO3JAEHCTBUS HA OPTaHNU3M UYEJIOBEKA;

U1l 00YYaroLUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3[J0POBbS: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEILECTB U XUMUYECKUX SBJICHUH;

JUISL CIIETIBIX M CIA00BUAALIMX O0YJaIOUIUXCs: YMEHHUE HCII0JIb30BaTh Pelibe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaitns nis 3anucn Xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumenoBanue pa3xe/ioB U TEM

KoaudecTrBO

DJIeKTpOHHbIe (LM(PPOBbIE)

NMPOrpaMMblI 4acoB o0pa3oBaTe/bHbIe pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI 3 1. Poccuiickas
OpPraHnvyecKoi XuMuH AJIEKTPOHHASI LIKOJIA
(POII)
2. Uchi.ru
1.1 Ilpeamer oprannueckoit xumuu. Teopust 3
CTPOCHHS OPTaHUYECKUX coequHeHu A. M.
byrnepoBa
Pazjen 2. YrieBogopoabl 13
2.1 IlpenenbHbIE YTIEBOIOPOABI — ATKAHBI 2
2.2 HenpenenbHbIe YIIIEBOJAOPOIbI: aJTKEHBI, 6
QJIKQJTNCHBI, ATKUHBI
2.3 ApomaTH4ecKue yrieBoA0POIbI 2
2.4 TlpupoiHbIE UICTOYHUKH YTIIEBOJIOPOJIOB U 3
uX rnepepadoTKa
Pasznea 3. Kuciopoacoaepskamue 13
OpraHuYecKune coeuHeHus!
3.1 Cnupter. DeHon 3
3.2 Anpaerunnl. KapOoOHOBBIE KUCTOTHI. 7
CrnosxxHbIe (DUPBI
3.3 YrieBoabl 3
Pasznen 4. A3oTcoaeprkaiye oprannyecKkue 3
coeMHEeHUs!
4.1 Amunbl. AMUHOKHCIIOTHI. benku
Pa3nen S. BbicokoMoJieKyIsipHbIe 2
coeJMHEeHUsl
5.1 [Tnactmaccel. Kayuyku. Bonmokna
Oo01Iee KOJINYECTBO YaCOB 34
11 KUIACC
HaumenoBaHue pa3ie/ioB U TeM KoauvecTBo | DuekTtponnbie (HudpoBbie)
NPOrpaMmbl 4yacoB o0pa3oBaTejibHbIE pecypchl
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHU 13 1. Poccuiickas
AIIEKTPOHHAS
nrkosia (POLL)
2. Uchi.ru
1.1 Crpoenue atomoB. [lepuonnyeckuii 3ak0H 3
u [lepuoanueckas cucTeMa XUMHYECKUX
anemenToB /. 1. Menneneepa
1.2 Crpoenue BemiectBa. MHOrOoOOpasue 4
BEIIIECTB
1.3 Xumnueckue peakuuu 6
Pa3nes 2. Heopranuveckasi Xumust 17




2.1 Meramnst 6
2.2 Hemeramisl 9
2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKUX 2
BEILLECTB

Pazgen 3. Xumusa u :Ku3Hb 4
3.1 XuMus v KU3Hb

O011ee KOJIHYECTBO YaCOB 34




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHoBaHMe pa3je/ia 4 TeMbI YPOKa Koa-Bo IIpumeyanue
ypoKa 4acoB

1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

2 Teopust cTpoeHUsI OPraHUYECKUX COCTMHEHUN A. 1
M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS

3 [IpencraBnenue o KaaccupuKaum 1
opranuveckux Bemniects. HomeHkmartypa
(cucTeMarndeckas) ¥ TPHBHAIBHBIC Ha3BaHUS
OpraHu4eCcKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKAN 1
pAA

) MeraH 1 3TaH — IpOoCTEeNIINe MPEACTABUTEIN 1
QJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1

7 OTHIIEH U IPONHJIEH — MPOCTEMIINE 1
MIPEJICTABUTENN ATKCHOB

8 [IpakTiueckas padora Ne 1. «Ilomyuenue 1 IIpakTrueckas
ITUJIEHA U U3YYEHHE €0 CBOMCTBY pabota Ne 1

9 Anxanuensl. byranuen-1,3 u metTunOyraaueH- 1
1,3. IlosiyueHrEe CHHTETUYECKOTO KaydyKa 1
PE3UHBI

10 | AnkuHBI: cOCTaB U OCOOCHHOCTH CTPOCHUS, 1
TOMOJIOTUYECKUH Psill. ALIETHIIEH —
MPOCTEUIINI TPEACTABUTEIIb AIKHHOB

11 | BeruucieHus 1o ypaBHEHHUIO XUMHYECKOU 1
peakuuu

12 | Apensi: 6eH3011 U TOTY0JI. TOKCHYHOCTH apEHOB 1

13 ['eneTnveckas CBsI3b YIiIeBOIOPOIOB, 1
MIPUHAISKANUX K Pa3JIMYHbIM KilaccaM

14 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB: 1
MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIC Ta3bl,
He(dTh U MPOAYKTHI €€ nepepaboTKu

15 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB: 1
MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 | KonTponsHas pabota no pazaeny 1 KonTtponsHas pabota
«YTI1€BOOPOIABD) Ne 1

17 | IlpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOI U 1
sTaHoJ. BojopoiHast cBsI3b

18 | MHOroaroMHbI€ CIIUPTHI: STUICHIJIUKOIb U
TJIHLIEPUH

19 | ®eHon: cTpoeHUE MOJEKYIBI, (PU3NYECKUE U 1
XMUMHYECKHUE CBONCTBA, MPUMEHEHHE

20 Anprerunapl: GopManbACTUI U alleTAIbICTH/I. 1

AnetoH




21 | OmHOOCHOBHBIE TpEAEIbHBIEC KAPOOHOBEIE 1
KHCJIOTBI: MypaBbHHAsI U YKCYCHAsI
22 | Ilpaktnueckas padota Ne 2. «CBoiicTBa 1 [TpakTrueckas
pacTBOpa YKCYCHOM KHCIIOTBD) paborta No 2
23 | CreapuHOBas U OJICMHOBAS KUCIIOTHI, KaK 1
MPEJCTABUTENN BBICHINX KAPOOHOBBIX KHCIOT
24 | Mbia KaK COJIH BBICITNX KapOOHOBBIX KHUCIIOT, 1
X MOIOIIEE AEHCTBHE
25 | CroxxsbIe 3UPHI KaK MPOU3BOIHBIC 1
KapOOHOBBIX KUCIIOT. [ MAPOITN3 CIIOKHBIX
3¢upoB
26 | XKupsl: TUAPOIU3, IPUMEHEHUE, OMOJIOTHYeCKas 1
POJITb JKUPOB
27 | YrmeBojpl: cocTaB, KilaccH(pHUKaIIus. 1
Baxneiimme npeacraBuTenu: TIIIOK03a,
(bpykTo3a, caxaposa
28 | Kpaxman u nemrrono3a Kak mpupoaHbIe 1
MTOJIUMEPBI
29 | KoHTponbHas paboTa 1mo pasaerny 1 KonTtpomnsHas pabota
«Kucnopoaconepkamiye opraHn4ecknue Ne 2
COCITMHEHUS
30 | AMUHBI: METHJIAMUH W aHUJIHH 1
31 | AMUHOKHCIIOTHI KaK aM(OTEepHBbIE OPraHUYECKHE 1
COEIMHEHUS, X OMOJIOTHYECKOE 3HAUCHHUE.
TlenTnanl
32 | benku Kak MPUPOIHBIE BEICOKOMOJIEKYIISPHBIE 1
COEJIMHEHUS
33 | OcHOBHBIE OHITUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN
34 OCHOBHBIE METOBI CHHTE3A 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTMacchl, KayqyKH, BOJOKHA
OBHIEE KOJIMYECTBO YACOB 110 34 KonTposbHbIe
INPOI'PAMME padoThI-2
IIpakTuyeckue

pa6oThI-2




11 KJIACC

HaumenoBaHue pa3aejia U TEMbI YPOKa

Koa-Bo
4acoB

IIpumeyanue

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHUMHYECKUX JIEMEHTOB M UX COSAMHCHUM 110
rpyIIaM U nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMmudecknx anementoB .M. Menieneena B
Pa3BUTHH HAYKH

[Iepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMAa XMMUYECKUX d1eMeHTOB JI. M.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH
CTPOEHMS aTOMOB

Crpoenue BemecTBa. XUMHUYECKAsI CBA3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOU
cBs3u. BonopoaHas cBsizb

BaneHTHOCTh. DJEKTPOOTPUIIATENBHOCTb.
Crenens okuciieHus. BemecTsa MOJIEKyIsSIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHHUS

[TonsiTue o gucnepcHeIx cucteMax. IcTUHHBIE
KOJUJIOMJTHBIE pacTBOPBI. MaccoBast 10JIs
BEIIIECTBA B pPacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HEOpraHWYECKuX coeanHeHui. I eneTnueckas
CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3TUIHBIX
KJIaCcCOB

Krnaccudukanus XuMHIeCKUX peakluuil B
HEOPraHMYeCKON U OPraHn4ecKor XUMHH.
3aKOH COXpaHEHUs MACChl BEIIECTB; 3aKOH
COXPaHEHHUS U PEBPaICHUs SHEPTUU TIPU
XUMHUYECKUX PEaKIMsIX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKium»

[IpakTuyeckas
pabora Nel

11

DIeKTpoauTHyeckas aucconuanus. [lonarue o
BOJIOpoAHOM Moka3atene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.
[TonsiTue 06 37eKTposM3e paciiaBoB U
pacTBOPOB COJIEH

13

KonTtponrHas pabota no pazaeny
«TeopeTndyeckre OCHOBBI XUMHUH»

KoHTpobHas
pabota Nel

14

MeTaHHLI, HX ITIOJIOXKCHHUE B HepHOHHQCCKOﬁ
CHUCTCMEC XMMHUYCCKUX JJICMCHTOB I[ .




MeHzeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue ¢puznyecKkrue CBOMCTBa METANIOB

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIPSHKEHUH METaJUIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHUIIINX METAIJIOB
(HaTpuii, KN, KaJIbINN, MArHAN, aTFOMUHUAMN )
U UX COeIUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
COeqUHEHUN

18

XuMHYeCcKre CBOMCTBA IIMHKA, JKee3a U UX
CoeqUHEHNN

19

[Ipaktuyeckas padora Ne 2. «Pemenne
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
"Mertamisl"»

[IpakTnueckas
pabota No2

20

Hewmeramnsl, nx nonoxxenue B lleproanyeckoit
CUCTEME XMMUYECKUX d1eMeHTOB JI. M.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS] ATOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, (hochopa u yriepoaa

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COeqUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, ochopa u ux
COEeIUHEHNN

24

XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U UX
COEeIUHEHNN

25

[IpumeHeHne BaKHEUIIINX HEMETAIIIIOB U UX
COEeIUHEHNN

26

O06001eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe
«Hemetaipl». BeruuciaeHus o ypaBHEHUsAM
XUMUYECKUX PEAKIUN U TEPMOXUMUUYECKHE
pacy€Thl

27

[Ipaktuueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe
"Hemertassl"»

[IpakTuueckas
pabota Ne3

28

KonTtponpHas padora no reMam «MeTauib» u
«HemeTamis»

KonTposbhas
pabota No2

29

HeopraHquCKHe U OPraHu4CeCKUC KUCJIOTHI.
HeopraHquCKHe 1 OPraHu4CCKHUC OCHOBAHUA

30

AmboTepHbIE HEOPraHUYECKHE U OPTraHUYeCKUe
coeIMHEHMs. | 'eHeTnueckas cBsi3b
HEOPraHMYeCKNX U OPraHUYECKHUX BEIECTB

31

Poinb xumMuu B o0OecrieueHHN BKOHOFHHGCKOP'I,
3Hepl"eTI/ILIeCKOI7I U IHIIEBOM 6630H3.CHOCTI/I,
Pa3BUTHUHN MCIUITUHBI

32

IIpencraBnenus 06 oOMMX HAYIHBIX
MPUHLMIAX TPOMBIIIIEHHOTO MOTY4YeHUS
BAXHEHIIHNX BEIECTB

33

Yenosek B MHUPC BCIICCTB U MATCPUAJIOB

34

Xumus u 310pPOBLEC UCIIOBCKA




OBHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34

KoHnTpoubHbie
padoThI-2
IIpakTH4eckue
padoThI-3




JIncr BHeceHus: M MI3MeHEHM U 10N0JIHeHuil B PaGouyro nporpammy

10 IIPEAMETY

YUUTEIb:
Knace Hara ®.1.0. cotpyaHuxka,
No 11/ ’ BHECEHUS XapakTepucTuka U3MEHEHHUI BHECILIETO U3MEHEHUSA
o II/II o
U3MCHCHHUU " IpuiyrHa
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