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HHOACHUTEJBHAA 3AIIUCKA

Pabouas nporpamma no xumuu s 10-p1x kmaccoB cooTBeTcTByeT @I'OC cpemHero moiaHOro oOmiero oOpa3oBaHMs, COCTaBlieHa Ha ocHOBe [lpumepHoit
MporpaMMbl CPEAHETO TOJHOTO 00IIero oOpa3oBaHusl 1Mo XMMHH (0a30BBI YpOBEHBb) W aBTOpCKoW paboueit mporpammbl M.H. AdanacbeBoii «Paboune
nporpammbl. Xumus. 10-11 kmaccel. [Ipenmernas nunus yueOnukoB I.E. Pynsutuca, @.I'. ®enpamana. ba3oBsiil ypoBeHbY.

Pabouast mporpamMmma opueHTHpOBaHa Ha HcCMob30BaHue yueOHUKOB: [.E. Pymsutuc, ®.I'. ®enpaman «Xumusa» 10 kmace, m3gatensctBo «lIpocsemieHue,
2018 rox u paccuntana Ha 34 vaca (34 yueOHble Heaenu B rox). [IporpamMmMoit mpenycCMOTPEHO TPOBEICHHE KOHTPOIBHBIX U MPAKTUYECKUX PadOT.

Pabouas mporpamMma o XMMUU COCTaBIIEHAa HA OCHOBE:
e (yHIAMEHTAIBHOTO siIpa 001Iero 00pa3oBaHus;
e ®DenepanabHOTrO TOCYAAPCTBEHHOTO 00Pa30BATEIBHOTO CTAHIAPTa CPEIHEr0 00IIero o0pa3oBaHMs;
e IPOrpamMMbl Pa3BUTHUSI YHUBEPCAILHBIX YYCOHBIX JICHCTBUM;
e IIPOrpamMMBbI JIyXOBHO-HPABCTBECHHOT'O Pa3BUTHSI U BOCITUTAHUS JIMYHOCTH.
W3yuenne XuMHUH Ha YpPOBHE CpeHero o0miero o0pa3oBaHus HAIIPaBJIECHO HA TIOCTHIKCHUE 1eJIei;

OCBOCHHE 3HAHHUI 0 XMMHYECKOH COCTaBJ'ISII-OH_ICﬁ eCTeCTBCHHO-HaquOﬁ KapTUHBI MHUpPa, BaXXHEHIIINX XUMUUYECKHX IOHATHAX, 3dKOHAX U TCOPUAX;

e OBJAJACHUC YMCHUSAMU IPHUMCHATH IOJTYUYCHHBIC NAHHBIC IS 00BACHEHHS pa3H006paSHI>IX XHUMHYECKHUX SIBIICHHH U CBOWMCTB BC€IICCTB, OLUCHKU POJIA
XUMHHU B pa3BUTHUHU COBPEMCHHBIX TEXHOJIOTUH U NOJIYYCHHUHN HOBLIX MaTCpHUAJIOB;

® Pa3BUTHC NO3HABATCIBHBIX HWHTCPCCOB W HMHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mnmponecce CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/I5{ XUMHYECKUX 3HAHHUM C
HCIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHUKOB I/IH(I)OpMaI_II/II/I, B TOM YHCJIC KOMIIBFOTCPHBIX;

e BOCIHTaHUE YOCKICHHOCTH B MO3UTHBHON POJIM XMMHHU B KU3HU COBPEMEHHOTO OOINECTBA, HEOOXOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOILIEHHS K
CBOEMY 3/I0POBBIO U OKPY’KarOIEeH cpeae;

e TMpPUMEHEHHUE TMOJYYCHHbIX 3HAHUW U YMEHUH nns 0e30MacHOr0o HCIOJNIb30BAHUS BEIIECTB M MaTepHAIOB B OBITY, CEIbCKOM XO3SIiiCTBE U Ha
IMPOU3BOJACTBC, PCIICHHA IMPAKTUYCCKUX 3aJad B HOBCGHHGBHOﬁ JKU3HH, NOPCAYHNPCKIACHUA 5[BJ'I€HPII7[, HAaHOCAIIUX BpCad 3A0POBbBI0O YCIOBCKA H
OKpY>Karollen cpene.

ITporpamma o xumuu B 10 —M kiacce Ha 6a30BOM ypOoBHE paccuuTaHa Ha 34 yaca B Heaeq10 (1 yac B HeeJ110)

Cpok peanu3zanmu: 1 ydyeOHbI# roj



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA

JIuunocmmuuie pe3ynsmanmsl OCBOCHHS IPOTPaMMBbI YU€OHOTO TIPEIMETA OTPAXKAIOT:

@opMUPOBAHUE UYBCTBA TOPJIOCTH 38 POCCUICKYI0 XUMUYECKYIO HAYKY.

Bocnuranue OTBETCTBEHHOE OTHOIIECHHUS K MPHUPOJE, OCO3ZHAHUE HEOOXOAMMOCTH 3aIIUTHI OKPYKAIOIIEH Cpeibl, CTPEMJICHHE K 3J0pOBOMY 00pasy
KU3HU.

IloaroroBka k 0CO3HAHHOMY BBIOOPY UHIUBUIYATbHOU 00pa3oBaTeNbHOMN WK MPO(hEeCCHOHATBLHONU TPAEKTOPHH.

YMeHue ynpaBisiTh CBOEH II0O3HABATEIBbHOM AESITEIBHOCTHIO.

Pa3BuTHE rOTOBHOCTH K PEIICHUIO0 TBOPUYECKHX 3a/1a4, YMEHUSI HAXOJUTh a/IeKBaTHbIE CIIOCOOBI MOBEACHHS M B3AUMOJACHCTBUS C MTAPTHEPAMU BO BpeMs
yuyeOHOW U BHEY4YEOHOH [eATeIbHOCTH; CIOCOOHOCTH OIEHUBATh MPOOJIEMHBIE CUTYyallMd U OMEPATUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B
Pa3IMYHBIX MPOIYKTHUBHBIX BUIAX JEATCILHOCTH (ydeOHasl, ITOMCKOBO-MCCIIEA0BATENbCKAs, KIyOHas, TIPOSKTHAs, KPYXKKOBasi U T.1.). DopMupoBaHue
XUMHKO-IKOJIOTHYECKOH KYIbTYPHI, SBIISIOMIEHCS COCTABHOW YaCThIO IKOJIOTUYSCKOW U OOIIECH KyIbTyphl U HAYYHOTO MUPOBO33PCHHUS.

Memanpeomemmnule pe3ynvbmamsl OCBOCHUS IPOrpaMMbl y4EOHOTO IIpeIMeTa:

1.

Hcnonp30BaHne yMEHMM M HAaBBIKOB DPa3IMYHBIX BHUJOB II03HABATEIBHOW JEATEIBHOCTH, IPUMEHEHHE OCHOBHBIX METOAOB IIO3HAHMS
(cucTeMHOMH(OPMALIMOHHBINA aHAIN3, MOJICTIMPOBAHNUE) [UI U3YUEHHSI Pa3IMYHbIX CTOPOH OKpYXKaroleil 1eHiCTBUTENbHOCTH.

Vcnonb3oBaHne OCHOBHBIX HMHTEIJICKTYAJIbHBIX ONEpalMii: aHaliu3, CUHTE3, CpaBHEHHE, 0000lieHue, cucreMaTu3anus, (GpopMyIupoBaHHE TUIOTE3,
BbISIBIIEHHE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH, OMCK aHAIOTI0B, IOHUMAHHUE NTPOOJIEMBI.

YMeHue reHepupoBaTh UJEH U pacIpeAessaTh CPeJICTBA, HEOOXOAUMBIE IS UX peasln3alluy.

VYMeHne M3BIECKaTh I/IH(i)OpMaIII/IIO M3 PA3IMYHbIX MCTOYHHUKOB, BKJIIOHAaA CpCACTBA MacCOBOM HHq)OpMaHHH, KOMITIAKT-AUCKHU y‘Ie6HOFO Ha3zHa4YCHUI,
pecypcsl IHTepHeTa; yMeHue cBOOOIHO IMOJIb30BAaThCS CIOBAPSAMHU PA3JIMYHBIX THUIIOB, CIIPABOYHOM JIUTEPAaTypoil, B TOM 4YMCII€ M Ha 3JIEKTPOHHBIX
HOCHUTEJISIX; COOMIOAaTh HOPMbI HHPOPMAIIMOHHON N30UPATEIHbHOCTH, STUKH.

YMeHune monp30BaThCd Ha IMMPAKTUKE OCHOBHBIMHU JIOTHYCCKUMU IpUEMaMu, METOJaMU Ha6J'[IOI[€HI/I$[, MOJCIMPOBaHNA, O6”I)$ICH€HI/I$I, pemicHuAd HpO6J’I€M,
IIPOTHO3UPOBAHUS U JP.

YMeHus OOBACHATH SBJIEHUS U IPOLECCHl COLUAIBHOW JIEHCTBUTENBHOCTH C HAyUYHBIX, COLHAIBbHO-(PUIOCOPCKUX MO3UIMMA; paccMaTpUBaTh HUX
KOMILIEKCHO B KOHTEKCTE CJIOKUBILIUXCS PEAIMA U BO3MOKHBIX IIEPCIIEKTUB.

YMeHHUS BBINIOJIHATH [T03HABATEIIBHBIE U ITPAKTUYECKHUE 3aJaHUs], B TOM YHCIIE C UCIIOJIb30BAHUEM IIPOCKTHOU ACATEIBHOCTHA HA YPOKAX U B JOCTYITHOU
COLIMAJIBHOM MTPAKTHKE.

YMeHue o1leHUBaTh C MO3UIMM COLMaTbHBIX HOPM COOCTBEHHBIE MOCTYNKHU U MOCTYIKH APYTUX JIIOAEH; YMEHUE caylmaTrh coOeceIHUKa, TOHUMATh €ro
TOYKY 3pEHUS, IPU3HABATH IIPABO JPYIOro YEJIOBEKAa HA NHOE MHEHUE.



npedmemn ble pe3yjiomamal.

BBIHVCKHI/IK Ha 6a30BOM YPOBHC HAYUHNTCA:

1) packpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHNHM COBPEMEHHON HAyYHOU KapTHUHBI MUPA U B IPAKTHUUECKOM 1€ATEIbHOCTH YEJIOBEKa;

2) IEeMOHCTPUPOBATh HA MIPUMEPAX B3aUMOCBSI3b MEX/ly XUMHUEH U IPYTUMH €CTECTBEHHBIMU HAayKaMH;

3) packpbIBaTh Ha MIpUMepax MOJIOKEHHS TEOPUN XUMHUUYECKOTo ctpoenus A.M. bytneposa;

noHUMath pusmdeckuii cMbich [lepuoanueckoro 3akona /.M. MenneneeBa u Ha €ro OCHOBE OOBSICHITH 3aBUCUMOCTh CBOMCTB XUMUYECKHX DJIEMEHTOB H
00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOTO CTPOCHHS ATOMOB;

4) 00BSACHATH TPUYUHBI MHOTOOOPA3HS BEIIECTB HA OCHOBE OOIIUX MPEACTABICHUH 00 MX COCTaBe U CTPOCHUH;

5) IPUMEHSTH MTPaBUJIa CUCTEMATUICCKOW MEXTYHAPOTHOW HOMEHKIATYPHI KaK CPEJICTBA PA3IMYCHUS M UICHTH(PUKAIIUN BEIISCTB 10 UX COCTaBY M CTPOCHUIO;
6) cOCTaBIATh MOJICKYIISPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB KaK HOCUTENeH HHPOPMAIIMU O CTPOSHUH BEILIECTBA, €r0 CBOWCTBAX U
MIPUHAUIEKHOCTH K OIPEIEICHHOMY KJIACCY COEITMHEHUIA;

7) XxapakTepu30BaTh OPraHUYECKHE BEIECTBA 10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIUBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKY JTaHHBIMU
XapaKTEPUCTUKAMHU BEILIECTBA;

8) IpUBOAUTH MPUMEPHI XUMUUECKUX PEAKIINM, PACKPHIBAIOIINX XapAKTEPHBIE CBOMCTBA TUITMYHBIX MIPEICTABUTENICH KJIACCOB OPTaHUUECKHUX BEIIECTB C LIETbI0
WX HJICHTU(PUKAIUN ¥ OOBSICHEHUS 00J1aCTH TPUMCHCHHS,

9) mporuo3upoBaTh BO3MOKHOCTh IPOTEKAHUSI XUMHUECKUX PEAKIMil HA OCHOBE 3HAHUI O THUIIaX XUMUYECKOM CBS3M B MOJIEKYJIaX peareHTOB U UX
PEaKIMOHHON CITIOCOOHOCTH;

10) ucronbp30BaTh 3HAHMSI O COCTaBE, CTPOCHUU U XUMUYECKUX CBOMCTBAX BELIECTB JIJIsl 0€30MaCHOTO MPUMEHEHHS B MPAKTUYECKOM NeSTENbHOCTH;

11) BnageTh mpaBuigamMu 0€30MacHOTO OOpAIIeHUs C €IKUMH, TOPIOYUMHU ¥ TOKCHYHBIMU BEIIECTBAMHU, CPEJICTBAMH OBITOBOI XUMUU;

12) mpeAcTaBnsaTh MyTH pelIeHus TI00aTbHBIX MPOOIEM, CTOSIIIUX MEePE YEIOBEYECTBOM: IKOJIOTHUECKUX, SHEPTETHUYECKHX, CHIPHEBBIX, U POJIb XUMHH B
pEIIeHUH ITUX MPOOIEM.

BBIHVCKHI/IK Ha 0a30BOM YPOBHEC ITOJIYYUT BO3MOXKHOCTh HAYUHUTHCA:

1) nmocTpupoBaTh Ha MPUMEPAX CTAHOBJIEHHUE U 3BOJIOLUIO OPraHMYECKON XMMUHU KaK HayKH Ha Pa3IMYHbIX HCTOPUUECKHX ITAINaxX €€ pa3BUTHUS;

2) UCIOJIb30BATh METO/Ibl HAYYHOT'O TO3HAHUS MIPU BBHIIIOJHEHUH MPOEKTOB U yUeOHO-UCCIIEeI0BATENbCKUX 3a1a4 [0 U3yYEHHUIO CBOMCTB, CIIOCOOOB MOITY4YEHUS
Y Paclio3HaBaHUs OPraHUYECKUX BEIIECTB;

3) 00BACHATH MPUPOJY U CIIOCOOBI 00pa30BaHMSI XUMUUYECKON CBSI3U: KOBAJICHTHOM (MOJISIpHOM, HETIONSIPHOI ), HOHHOM, METaJUTMYECKON, BOJJOPOIHON — €
LIEJIbIO OIIPEIETIEHHUS] XUMUYECKON aKTUBHOCTH BELLECTB;

4) ycTaHaBIUBaTh FTEHETUUECKYIO CBSI3b MEXKAY KJIacCaMH OPraHWYECKHUX BEIECTB /Uil 000CHOBaHMS MPUHIUIHNAIBHON BO3MOKHOCTH TMOTY4EHUS
OpPraHMYECKUX COEAVHEHUN 3aJaHHOTO COCTAaBA U CTPOCHMS;



5) ycraHaBiIMBaTh B3aUMOCBSI3U MEXY (pakTaMHu U Te€OpUel, IPUYNHON U CIIEACTBUEM P aHAIIM3€ MPOOIEMHBIX CUTyalluii 1 000CHOBAaHUHU MPUHUMAEMBIX
pELIEHU HA OCHOBE XUMHUYECKUX 3HAHUU.

6) IpUMEHATH MpaBUJIa TEXHUKH 0€30IaCHOCTH B KAOMHETE XUMHU;

7) UCTIONIb30BATh IS TO3HAHUS OKPYKAIOIIEro MUpa pa3IMyHbIX METOJI0B (Ha0II0IeHHe, U3MEPEHHE, OIIbIT, IKCIIEPUMEHT, MOJCITUPOBAHHE U JIp.);

8) mpuMeHEeHUH MPAKTUYECKUX U Ta00PaTOPHBIX PadOT U IKCIIEPUMEHTOB JIJIS I0KA3aTeNbCTBA BBIIBUTACMBIX IPEATIOIO0KEHHI; OMMCAaHUH PE3YJIbTaTOB ATUX
pabor;

9) pacnio3HaBaTh XUMHUYECKHE BEIIECTBA MO0 XapaKTEPHBIM MPU3HAKAM;

10) mpoBOIUTH pacyeThl HA OCHOBE YPaBHEHUN PeakIiii, YMEHHH BBIYHCIISATh: KOJIMYECTBO BELIECTBA, 00bEM MIIM MACCY IO KOJUYECTBY BEIIECTBA, 00BEMY WIH
Macce peareHToB U MPOAYKTOB peakluu (HaXoAuTh 00bEeM rasa 1o KoJIM4ecTBY BEIIeCTBA, Macce UM 00BEMY OJTHOTO U3 PEareHTOB WM MPOAYKTOB PEaKIINN);
11) y3HaBaTh OCHOBHBIE HANPABJICHUS PA3BUTUS XUMHUH.

Cucrema OLeHKH pe3yJIbTATOB OCBOCHHS IPOrpaMMbl Y4eOHOI0 NpeaMeTa

Metoasl U GopMbl 00yUEHHS OINPEIENSIOTCS C yYETOM HHIWBUAYAJIBHBIX M BO3PACTHBIX OCOOCHHOCTEH ydYalluxcs, pPa3BUTHA U CaMOPa3BUTHSA
JUYHOCTU. B CBSI3M € 3TMM OCHOBHBIE METOJMKM M3Y4YEHHs XUMHM Ha JaHHOM YpOBHE: OOy4YeHME uepe3 OIBIT M COTPYIHUYECTBO; y4eT MHIUBH IyaabHbBIX
0c00EHHOCTEH U MOTPEeOHOCTEN yyaruxcs.

OcHoBHO# (popmolt 00yueHHsI SBISIETCS YPOK, THIBI KOTOPOIO MOTYT OBITh: YPOKH YCBOEHHsSI HOBOH yueOHOM MHpOpManuu; ypoku (HopMHpPOBAHUS
MPAKTUYECKUX YMEHUH M HaBBIKOB yYalllUXCs; YPOKU COBEpPLICHCTBOBAHMS M 3HAHWH, YMEHUN M HABBIKOB; YPOKH 0OOOLIECHMS M CHUCTeMaTH3allM{ 3HaHUH,
YMEHHMH U HaBBIKOB; YPOKHU MPOBEPKH U OLIEHKU 3HAHUH, YMEHUHM U HABBIKOB YYalllUXCsl; IOMUMO 3TOrO B MPOTrpamMMe MPeryCMOTPEHbI TaKHe BUIbI YUEOHBIX
3aHATUN KaK JIEKIIUY, CEMUHAPCKUE 3aHATHSA, IPAKTHUECKHE PAa0OThI, KOH(PEPEHIIUH, UTPbI, TPEHUHTH.

Jl1s KOHTpOJS YpPOBHSI JOCTH)KEHUH y4allMXCs MCHOJB3YIOTCS Takue BUIBI U (OPMbI KOHTPOJIS KaK MpPeIBAapUTEIbHBIN, TEKYIIUN, TEMATUYECKUH,
UTOTOBBIA KOHTPOJb; (OPMBI KOHTPOJSA: KOHTpOJIbHAas paboTra, aud@epeHIupoBaHHbI HWHAUBUIYalbHBIH MHUCBMEHHBIH OMNPOC, CaMOCTOSITENIbHAS,
IpoBepoyHasi paboTa, KOHTpOJIbHAs paboTa, TECTUPOBAHUE, XMMHUYECKUM JMKTAHT, MHCbMEHHbIE JOMAIIHHME 3aJaHMs, KOMIBIOTEPHbIH KOHTPOJb, AHAIU3
TBOPYECKHX, UCCIIE0BATENILCKUX paloT.



OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA

PaGouas mporpamma y4eOHOTO IIpeIMeTa XUMUHU 00ECTICUNBAET IPEEMCTBEHHOCTh OOYYCHHS C TIOJITOTOBKOM 00yYaronuXcs 0 MPOrpaMMaM OCHOBHOTO
obmero o6pazoBanus. O6pazoBaTenbHast 00J1aCTh «XUMHUS» MPEACTABIAET OHY U3 0a30BBIX KypcoB oOImiero obpasoBanusi. Ee poib B cucTeMe MIKOJIBHOTO
oOpa3oBaHus 00YCIIOBJICHA 3HAUYCHUEM HAayKH XMMHUU B IIO3HAHWU 3aKOHOB MPUPOJBI U MAaTEPHAIBHOW XH3HU 00INecTBa. be3 XUMHUYECKUX 3HAHUI CEromHs
HEBO3MOYKHO MPEACTaBUTh HAYYHYIO KapTHHY MHpA, TaK KaK OKPYXKAIOUIMHA MHUp - 3TO MHP OPraHMYECKUX M HEOPTaHMYECKHUX BEIECTB, MPETEPIICBAIOIINX
pa3nyHbIe TPEBPAILCHHS, JICKAIIME B OCHOBE MHOTHX SIBICHHHA MPHPOJBI. XUMHUYECKUE MPOIECCHl JISKAT B OCHOBE MHOTOYHCICHHBIX IMPOU3BOJICTB,
MPOAYKIUS KOTOPBIX MIUPOKO MPHUMEHsIETCS B ObITY. YMmenoe oOpameHne. C XUMUYECKUMHU BEIIECTBAMU B TOBCEJHEBHOW KH3HH yOEpekeT 4eloBeKa OT
HaHeceHus yiiepOa cede, YeIOBEUECTBY, IPUPO/JIE B IIETIOM.

LleHHOCTHBIE OPUEHTUPBI COJEP>KAaHUSI Y4EOHOTrO MpelMeTa «XUMHS» HaIlpaBieHbl Ha (OPMHUPOBAHUE Yy YYAIIMXCS HEIOCTHOTO IMPEACTaBICHHUS 00
OKpY’Karollled MHUpe KaK O €IUHOW CaMOPETYJIMPYEeMOM CHCTeME, TJie YeJIOBEK M €ro JCSITeIbHOCTh MPEACTaBICHbl KaK 4YacTh 3TOW CHUCTEMBbI, KOTOpas
CYIIECTBYET B COOTBETCTBHH C (PYHIAMCHTATBHBIMHA 3aKOHAMHU TPUPOJBL. [IOMUMO 3TOr0, BAYKHOW COCTABIISIFOIICH COJIEPIKAHUS XHUMHHU SIBISICTCSI BOCITUTAHUE
0epe’KHOTO OTHOLIEHHSI K MIPUPOJIE U IKOJIOTHUECKU 0€301TacCHOTO MOBEICHHS.

y‘IaIIII/IGCSI AOJDKHBI YCBOUTH M IPUMCHATHL B CBOCH JACATCIBHOCTH OCHOBHBIC IIOJIOXKCHUA XHUMHYCCKOH HAayKH, IIOJY4YarOT NPEACTABICHUC O
MHOFOO6pa3I/II/I OpPraHu4YCCKHX COC,I[I/IHCHI/Iﬁ H X XUMHUYCCKUX CBOﬁCTBaX, crocobax INOJIYy4YCHHUS U KJ'IaCCI/I(i)I/IKaLII/II/I. Onu Y3HAKOT O IMPAKTHUYCCKOM 3HAUCHUU
OpraHU4YCCKHUX COCI[I/IHCHI/Iﬁ JJIA CECIIBCKOI'O XOSHﬁCTBa, IMpOU3BOACTBA, MCAHNLIMHBI U YCJIOBCKA.

HpI/IHI_II/IHBI 0T60pa OCHOBHOTI'O U OOIOJHUTCIIBHOI'O COACPIKAHUA CBA3aHBI C IMPEEMCTBCHHOCTBIO enaeu 06pa3013aHH;1 Ha PAa3JIMYHBIX CTYIICHAX H
YPOBHAX 06y‘IeHI/I${, JIOTUKOH BHYTPUIIPECAMCETHBIX CBH3€I\/’I, a TaK’KC C BO3PACTHbBIMU 0COOCHHOCTSMH Pa3BUTHA yHaAlIUXCH.

[Iporpamma kypca xumuu 10 kitacca oTpaxkaet yueOHBIM MaTepual B 5 KpYIHbIX pazfenax: «TeopeTndeckue OCHOBBI OpraHudeckoi xumumny, «Kimaccel
OpPraHMYECKUX COEIMHEHUH. YTIIeBoAopoabl», «I[Ipon3BoHbIE YIIIEBOAOPOIOBY, «BemiecTBa KUBbIX KIETOK», «OpraHuueckas XMMHUU B )KU3HU 4YeloBekay. B
Kypce 10 kiacca u3yyaercst opraHMueckas XUMHUs, TEOPETUUECKYIO OCHOBY KOTOPOM COCTaBIISIIOT COBPEMEHHAsI TEOPHUsSI CTPOCHUS OPIraHUYECKUX COEAMHEHUH,
MOKa3bIBAIOLIAs €IMHCTBO XMMHYECKOI'0, SJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHMSI, SIBICHHUS M30MEPUU U TOMOJIOTHH, KIaccu(UKaLUs U HOMEHKJIaTypa
OpraHUYEeCKUX COeAUHEHUH. Bech Kypc OpraHMuYecKod XMMHUHM IMPOHM3aH MJEEH 3aBHCHUMOCTH CBOMCTB BEIIECTBA OT COCTaBa M CTPOCHMs, OT XapakTepa
(GYHKIMOHATIBHBIX TPYII, a TaK jK€ TeHETUYECKUX CBS3eH MEeX1y KjaccaMu OpraHMYecKHX coelMHeHHi. B 1aHHOM Kypce copepikaTcsl BaKHEUIINE CBEICHHS
00 OTAETBbHBIX BEIIECTBAX M CHUHTETMYECKHX MaTepuaiax, O JIEKApCTBEHHBIX Ipernaparax, CIOCOOCTBYIOMIMX (OPMHUPOBAHUIO 37A0pPOBOro o0Opasza XHU3HU U
o01eil KyJabTypbl 4eloBeKa. Ydaliuecss IOJDKHBI YCBOUTh M MPHUMEHSATh B CBOEH JEATEILHOCTH OCHOBHBIE IOJIOKEHHUS XMMHMUYECKOW HAyKH, IMOJTy4YaroT
MIPEJICTaBJICHHE O MHOT0oOpa3uu OpPraHUMYECKUX COEIMHEHUN U UX XMMHUYECKHUX CBOWCTBAxX, crocolax MOJdydyeHHs U Kiaccupukauuu. OHU y3HAIOT O
MIPAKTUYECKOM 3HAYEHUM OPTaHMYECKUX COCUHEHUN ISl CEJIbCKOTO X035 CTBA, IPOU3BOACTBA, MEIUIIMHBI U YEJIOBEKA.



YUEBHO-TEMATHYECKHH ILJTAH

Ne HaumeHoBaHue pa3iesioB M TeM KoanuyectBO N3 Hux(K0JHUYeCTBO YaCOB)
n/n 4acoB
(Bcero)
KonTpoabubie|lIpaktuueckue | [IpoexkTHbIE,
padoThI padoThI TeCcTOBbIE,
TBOpPYeCKHe,
IKCKYPCHH U
T.1.(y4YUThIBasA
crenupuKy
npeamera)
| Paznen 1. Teopernueckue 0OCHOBBI 3
OPraHUYEeCKOW XUMUHU
2 (Paznmen 2. YTiieBO1OpOIBI 11 1 1
3 |Paznen 3. Kucnopoacoaepxarniue 12 2
OpTraHUYECKUE COCTMHEHUS
4 |Paznen 4. A3oTcoaepkaiiue OpraHuyecKue 4
COCTMHEHUS
5 [Pa3gen 5. BeicOkOMOJIEKYIsIpHBIE 4 1
OpTraHUYECKUE COCTMHEHUS
B HuKkHel yacTH Ta0 UMbl YAChl CYMMUPYIOTCS
Hroro: 34 2 3




COJAEP)KAHUE YYEBHOI'O IIPEIMETA

(34 gaca, 14ac B HeeO0)

Paznea 1. TEOPUTHUYECKHUE OCHOBBI OPTAHUYECKOW XUMHUH (3u)
Tema 1. Teopusi ocHOBbI Opranuveckoii xumuu (34)

dopMHUpOBaHUE OPraHUYECKONM XMMHMM Kak Haykd. Teopus CTpOeHHs opraHudeckux coeauHeHuid A. M. BbyriepoBa. Yriepoanblil ckener. Panukaibl.
OyHKUMOHANbHBIE Tpymnmnbl. ['omonoruueckuilt psan. 'omonoru. CtpykrypHas usomepus. HomeHknarypa. DneKTpoHHas NpUpOJa XMMHMUYECKHUX CBSI3€H B
OpraHMyeckux coeauHeHusax. Kinaccudukanus opraHn4eckiux coeIMHEHU.

Hemoncrpammu. O6pasipl OpraHuYeCKUX BEIIECTB U MaTepraioB. Moelin MOJIEKyYJI OPraHMYeCKUX BelecTB. PacCTBOpUMOCTh OpraHUyecKHX BEIIECTB B BOJIC U

HEBOJHBIX pacTBopuTelsiX. [InaBnenue, o0yrnuBaHue U ropeHre OpraHnYeCKUX BELECTB.
Oobyuarouwuiica 0onxicen ymemp:

OOBACHATH, NMOYEMY OPraHUYECKYI0 XMMMIO BBIJCIWIM B OTHAENbHBIM pazfesn XuMmuu. llepedncnarts OCHOBHBIE NPEANOCHUIKM BO3HHUKHOBEHUS TEOPHU
XUMHUYECKOT0 CTpoeHUs. Pa3nuuaTh TpU OCHOBHBIX THIIA YIVIEPOJHOTO CKEJIETa: Pa3BETBIEHHBIN, HEPA3BETBIECHHBIM U HUKINYECKU. OnpenensaTe HaIM4Yue
aTOMOB yIJiepoJa, BOJAOPO/a U XJIOpa B OPraHUYECKUX BellecTBax. Pa3muuaTh MOHATHA «QJIEKTPOHHAs 00O0JIO0YKa» U «AJIEKTPOHHAs opOouTansy. M300paxaTh
AJIEKTPOHHBIE KOH(PUIypaluu aToOMOB AJIEMEHTOB 1-ro M 2-ro MEepUOJIOB C MOMOIIBIO AMEKTPOHHBIX U TpapUUecKHX 3JIEKTPOHHBIX (Gopmya. OOBICHATH
MeXaHU3M 00pa30BaHUs U OCOOEHHOCTHU G- U T- cBsi3ed. OnpenensaTh NPUHAUIEKHOCTh OPraHUYECKOT0 BEIIECTBA K TOMY MJIM MHOMY KJIacCy MO CTPYKTYpHOM

bopmyne
Paznen 2. YIVIEBOAOPOIbI (11 4)
Tema 2. [IpeaenbHbIe YIiIeBOAOPOAbI (AJTKAHBI) (24)

Crpoenue ankanoB. ['omonoruueckuit psin. Homenknarypa u nzomepus. @uznueckue ¥ XMMUUYECKHE CBOMCTBA ajikaHOB. Peaknus 3amerienus. [lonyuenue u
MpUMeHEHNE alKaHOB. [[oHATHE O IIMKITOATKaHAaX.

Jemonctpanuu. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIIEHHE alTKaHOB K KUCIIOTaM, IejouaM, pacTBOPY MEpMaHTaHaTa Kajiusi 1 OpOMHOM BOJIE.

JlaboparopHsble onbIThl. M3roToBIEHNE MOEIel MOJIEKYIT YTIIEBOAOPOIOB U IaJIOr€HIIPOU3BOIHBIX.

PacuetHbie 3agaun. Haxoxaenue MOJ'ICKyJIﬂpHOﬁ (I)OpMyJ'ILI OpTraHu4Y€CKOro COCANHCHUS 11O MacCe (06’LeMy) MMPOAYKTOB CTOpaHUA.




Ooyuarowuiica 00nxceH ymemas:

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJJKaHOB HAa OCHOBE NPE/CTAaBICHUN O rHOpHIu3any opOuTaseil atoMa yriepoaa. M3roraBnmuBaTs MOAEIH
MOJIEKYJl QJIKaHOB, PYKOBOJCTBYSICh TEOPHUEH XMMHMUYECKOTO CTPOEHHUS OpraHMYecKHX BelecTB. OTiMuyaTh FOMOJIOTM OT HM30MepoB. HaspiBaTh ajikaHbl 110
MeX1yHapoaAHON HoMeHKIaTrype. COCTaBsATh YPaBHEHUsI XUMUUYECKUX PEAKIMM, XapaKTEepU3yOIUX XUMUUECKUE CBOMCTBA METaHa U €ro roMoJioros. Pemare
pacu€THbIe 3aa41 Ha BBIBOJ ()OPMYIIBI OPTraHMYECKOTO BEIIECTBA

Tema 3. HenpenesibHble yrijieBo0opoabl (4 1)

Anxensl. Ctpoenue ankeHoB. ['omonorumueckuil pan. Homenknarypa. M3oMepus: yrinepoAaHoOW L€NH, NMOJIOKEHHE KPATHOM CBA3M, LIMC-, TPAHC-U30MEPUS.
XUMHUYECKUE CBOMCTBA: PEAaKIMU OKHUCIIEHUS, NPUCOEAMHEHHU, nmonuMepusanuu. [lpumenenue ankeHoB. AnkagueHsl. CtpoeHue. CBoHCTBa, IPUMEHEHUE.
[Ipupoansiit kayuyk. Ankunel. CtpoeHue aueruieHa. ['omonoru u usomepsl. Homenknarypa. @usnueckue 1 XMMHUECKHUE CBOMCTBA. Peakliuu npucoe1nHeHus
u 3amenenus. [Ipumenenue.

Jemonctpanuu. [Tonydenne anerunena kapouaaeiM criocoboM. B3anmoneiicTBie aneTuieHa ¢ pacTBOPOM IepMaHraHarta Kaiust 1 OpoMHoOH Bomoil. ['openue

arerusieHa. Pazimoxxenue KaydyKa IIp1 Harp€BaHUM U UCIBITAHUEC IIPOAYKTOB PA3JIOKCHUS.

IIpakTHueckas pa60Ta. HonyquI/Ie 9TUJICHA U U3YYCHUC CT'O CBOMCTB.

Ooyuarowuiica 001cen ymemas:

OOBACHATH MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI 3THJIEHA HAa OCHOBE MPEACTaBICHUI 0 THOpUAM3alMy aTOMHBIX opOuTaneit yriepoaa. M3o0paxars
CTPYKTYpHBIE (DOPMYIIbI AIKEHOB U UX U30MEPOB, HA3bIBaTh AJIKEHBI TI0 MEXIYHAPOAHON HOMEHKJIAType, COCTABIATH (DOPMYJIbl AIKEHOB M0 UX Ha3BAHUSIM.
CocTaBnaTh ypaBHEHUS! XUMUYECKUX PEaKIUil, XapaKTepU3yIOIIUX XUMUYECKHe cBOiicTBa ainkeHoB. [lomydars sTuneH. Jloka3piBaTh HENpeneabHbIN XapaKkTep

ATHJIEHA C MOMOIIbIO KAYECTBEHHON peaklny Ha KpaTHbIe CBsI3U. COCTaBIATh YPaBHEHUSI XUMUYECKUX PEaKIMN, XapaKTepU3YIOUINX HeNpeaebHbIN XapakTep
ankaaueHoB. OOBSACHATH SP-THOPUAM3AIMIO M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYINBI alleTUJIeHa, Ha3blBaTh T'OMOJIOTH alleTUJIeHa M0 MEXKIyHapOIHOU
HOMEHKJIAType, COCTABJIATh YPABHEHUS PEAKLIUN, XapaKTEPU3YIOIINX XUMUYECKHE CBOWCTBA alleTHIICHA

Tema 4. ApomaTnueckue yrijiesoaopoasl (apenst) (3 4)

CTpOeHI/IC OcH301a. I/I30MCpI/I}I W HOMCHKJIATYpaA. dusznuecknue ¥ XUMHUYECKHE CBolMcTBa OeH3o0i1a. ['omonoru OeH3ona. ['eHeTnueckast CBSI3b ApOMATUYICCKUX
YIIJIEBOAOPOAOB C APYTHUMHU KiIaCCaMU YIJICBOAOPOI0B.

JlemoncTpanuu. benson kak pactBoputesb, ropeHue 0exnzona. OTHoueHne 0eH301a K OpOMHOM BOJie M pacTBOpY NepMaHraHaTa kanusa. OKuUcIeHue ToJIyoJa.




Oobyuarowuiica 00131cen ymeman:

OOBSCHATD NEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIbI OeH301a. M300paxkats CTPYKTYpHYIO (hopMyIry O€H307a IBYMS CIIOCOOAMHU.
OOBsICHATH, KaK CBOMCTBa OCH30J1a 00YCIIOBJICHBI CTPOCHHUEM €ro MoJeKyibl. COCTaBIISITh YPABHCHUS PEAKIUi, XapaKTepPH3YIOIIUX XUMHYECKHAE CBOMCTBA
OeH30J1a U €ro TOMOJIOTOB

Tema 5. IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAO0B (2 1)

[Tpuponnsiii ra3z. Hedte u Hedrenponykrsl. @usndeckue cBoicTBa. CriocoOs! mepepaboTku HedTH.

Jemonctpanmu. O3HaKoMIIeHHE ¢ 00pa3iaMy IPOJIYKTOB HeTenepadOTKH.
Oobyuarowuiica 00151ceH ymenn:

XapakTepu30BaTh COCTaB MPUPOIHOTO ra3a U MOMYTHBIX HEPTIHBIX T'a30B.
XapakTepu3oBathb criocoOs! epepadbotku HeTu. OOBACHATH OTIMYNE OCH3MHA MPSIMON MEPETOHKHU OT KPEKUHT - OCH3UHA.

Paznea 3. KUCJIOPOJACOAEP KAINME OPTAHUYECKHUE COEAJUHEHUA (12 1)
Tema 6. Ciupthl 1 deHobI (44)

OpHoaToMHBIE TpenenabHble cnupThl. CTpoeHue MolieKyn, QyHKIUOHaIbHas rpynna. BogopoaHas cBsse. M3oMepus n HoMeHkiaTypa. CBolicTBa MeTaHoJa
(3TaHoNa), moayyeHue u npuMeHeHne. OU3N0IOrHYecKoe JIeUCTBUE CIIMPTOB Ha OPraHM3M 4YejaoBeKa. MHOroaroMHble CIUPTHI. DTUJICHTIMKOIb, TIULEPHH.
CaoiictBa, npumenenue. Penonsl. CTpoeHue MoieKkyisl (eHona. B3anMHoe BiIMsHME aTOMOB B MoJieKyje Ha npumepe ¢eHorna. CpoiictBa. TokcuyHOCTH
¢denona u ero coenuHeHuit. [lpumenenue genosna. ['enernyeckas cnupToB U GeHona ¢ yriesojaopoaamu. Jemoncrparuu. Bzaumoneiicteue henona ¢ 6GpomMHOi
BOJIOM ¥ pacTBOPOM I'MAPOKCUIA HATPUS

JlaGoparopuble omnbITel. Oxuciienue 3raHona okcugoMm meau(Il). PactBopenue rimuepuna B Bojae u peakius ero c¢ ruapoxkcuaom menu(Il). Xumuueckue
cBoiicTBa (heHoma

Pacuernsie 3a1a4yu. PacdeTsl Mo XUMHYECKUM YpaBHCHUAM, IIPHU YCIIOBHUU YTO OAHO M3 PCArupyromux BCIICCTB JaHO B HU30BITKE.

Oobyuarowuiica 0013ceH ymMenn:

N3o0paxkats 001Iyto GopmMyay OJHOATOMHBIX MPENeabHbIX CUPTOB. OOBSICHATH 00pa3oBaHHME BOJOPOJHON CBS3U M €€ BIMSHUE HAa (U3UYECKHE CBOWCTBA
cnupToB. COCTaBIATh CTPYKTYpPHBIE (POPMYIIBI CIIUPTOB M UX H30MEPOB, HA3BIBATh CHUPTHI MO MEXKAYHAPOIHONW HOMEHKIaType. OOBSCHATh 3aBUCHMOCTh
CBOMCTB cUpTOB OT Hanmuuus pyHKinoHansHOU rpynmsl (-OH). CocTaBnsTs ypaBHEHHs peakiuii, XapaKTepU3YIOIINX CBOWCTBA CIIUPTOB U UX MPHUMEHEHUE.



XapakTepr3oBarh (PHU3HOIOrHUECKOe IeHCTBUE MeTaHoa U 3TaHoja. COCTaBIsATh ypaBHEHUS peaklMii, XapaKTepU3yIOIIUX CBOWCTBA MHOTOATOMHBIX CIUPTOB,
Y MIPOBOJUTH KaYECTBEHHYIO PEaKLUI0O Ha MHOTOaTOMHbIE CIUPTHl. OOBSICHATH 3aBUCUMOCTh CBOMCTB (JE€HOJIa OT CTPOCHHUS €r0 MOJIEKYJIbl, B3aUMHOE BIIMSHUE
aTOMOB B MoJieKyJie Ha nmpumMepe penomna. CocTaBiIsITh ypaBHEHUSI peaKknui, XapaKTepU3YyIOLUUX XUMHUUECKHUEe CBOICTBa eHoIa

Tema 7. Asibaeruibl, KeTOHbI, KApOOHOBbIE KUCJIOTHI (3 4)

Anpaerunsl. Ketonsl. Ctpoenue Moisiekyn. @yHKIMoHanbHas rpynna. Mzomepus u HoMeHkiIaTypa. @opManbIerui 1 aleTaibAerul: CBOMCTBA, MOIYYeHUE U
IIpUMEHEeHHe. ALIETOH — IpeAcTaBuTeNb KeToHOoB. Ilpumenenne. OgHococTaBHbIE NpesiebHble KapOOHOBbIE KUCIOTH. CTpoeHne MojieKya. PyHKIHOHAIbHAS
rpynna. M3omepuss u HoMmeHkiarypa. CBolicTBa kapOoHOBbIX KucnoT. Ilpumenenue. KpaTkue cBeneHus o HemnpeaeiabHbIX KapOOHOBBIX KHCIOTaXx.
I'eneTnueckas cBsi3b KAPOOHOBBIX KUCIIOT C APYTUMH KJIaCCAMU OPraHUYECKUX COCAMHEHUI.

Hemonctpanuu. [lomyuenue sTaHans OKHCIEHHWEM OJTaHONA. B3aummopaeicTBue MeTaHass (dTaHais) ¢ aMMHUAa4yHBIM pacTBOpoM okcuaa cepedpa (I) u

ruapokcuaom menu (II). PactBopenue B anieToHe pa3inyHbIX OPraHUYECKUX BEILLECTB.

Pacuernble 3a1aun. OnpezeneHne MacCOBO WM 00BEMHOMN JI0IM BBIX0J1A MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOYXKHOTO.

IIpakTHueckas r)a60Ta «HonyquI/Ie U CBOHCTBa Kap6OHOBBIX KHCIIOT».

Oobyuarowuiica 00151ceH ymMenn:

CocTtaBnatb GopMysbl U30MEPOB M TOMOJIOTOB aJIbJAETUAOB U HAa3bIBATh UX MO0 MEKIYHAPOJIHON HOMEHKIIaType. OOBACHATh 3aBUCUMOCTb CBOMCTB aJIbJIETHJI0B
OT CTpoeHUs UX QYHKIMOHANBHOU rpynmnbl. [IpoBoANTH KauecTBEHHBIE peakuy Ha ajabAeruabl. COCTaBIsATh ypaBHEHUS PEAKIIMi, XapaKTepU3yIOIIUX CBOMCTBA
anpsern1oB. CocTaBiATh GOPMYIbl HK30MEPOB U TOMOJIOIOB KapOOHOBBIX KHCIIOT M Ha3bIBATh UX MO MEXAYHApOAHONH HOMEHKIaType. OObACHATh 3aBUCUMOCTh
CBOMCTB KapOOHOBBIX KUCIOT OT Hannuus (pyHkuuoHanbHOU rpynmsl (-COOH). CocTaBisaTh ypaBHEHHs peaklui, XapaKTepU3YIOIUX CBOMCTBA KapOOHOBBIX
KkHucaoT. IloydaTs yKCYyCHYHO KHCJIOTY M JOKa3blBaTh, YTO 3TO BEILECTBO OTHOCHUTCA K Kiaccy KUCIOT. OTau4aTh MypaBbUHYIO KHCIOTY OT YKCYCHOH C
ITOMOUIBI0 XUMHUYECKUX PEAKLIHH.

Tema 8. Ciio:xkHbie 3¢upbl. Kupsbl. (24)
XKupsl. Haxoxnenue B npupoze. Cpoiictsa. [Ilpumenenue. Morouue cpeacta. [1pasuia 6e3omacHoro oopaiieHus co cpecTBaMu ObITOBON XUMUMU.

JlemoHcTpanuu. PacTBOpUMOCTh KHPOB, J0KA3aT€IbCTBO MX HEMPENEIbHOIO XapaKTepa, OMbUIEHHE XUPOB. CpaBHEHHE CBOMICTB MblIa M CHHTETUYECKUX

MOIOHIIUX CPEACTB.



Ooyuarowuiica 00nxceH ymemas:

CocTaByATh ypaBHEHHUs peakiuii srepuduranui. OObICHATh OHOJOIHYECKYIO pojib kupoB. CoOoaaTh mpaBuia 0E30MaCHOTO OOpAIICHHS CO CPEIACTBAMHM
OBITOBOM XUMUU

Tema 9. YraeBoabl (34)

I'moko3a. Ctpoenune mosekynbl. CBoiicTBa mitoko3bl. [Ipumenenne. Caxaposa. CBolicTBa, NpuMeHeHHne. KpaxMain U 1eiii0io3a — NpeCTaBUTEIU MPUPOHBIX
nonuMepoB. Peakuus nonukonaencanuu. @usndeckue U xumuueckue cBoiictBa. Haxoxaenue B npupoae. [Ilpumenenue. AneraTHoe BOJIOKHO.

Jemonctpanuu. B3aumopeiictBue riaoko3sl ¢ ruapokcuaoM wmeau (II). BzammopmeiicTBue TIIFOKO3bI C aMMHMAdHBIM pacTBOpoM okcuaa cepedpa (I).

BzaumopeiictBue Caxapo3bl ¢ THAPOKCHUAOM KaJIbLIUA. B3aHMOﬂeﬁCTBHC KpaxmaJjia € ﬁOHOM. anponm KpaxmaJia. O3HaKoOMIJIEHHE C 06pa3uaMH IpUpPOAHBIX U
HNCKYCCTBCHHBIX BOJIOKOH.

JlaGopaTopHsble onbIThl. B3anMopeiicTBie caxapo3bl ¢ TUAPOKCHIOM Kanblius. [IpUroroBieHue kpaxmMaabHOIO KJIeHcTepa U B3aUMOJICHCTBHE C HOIOM.
I'uaponms kpaxmana. O3HaKOMIIEHHE ¢ 00pa3aMy IPUPOAHBIX M HCKYCCTBEHHBIX BOJOKOH

IIpakTHueckas pa60Ta. Pemenue IKCIICPUMCHTAJIbHBIX 3a/1a4 Ha IOJIYUCHUC U PACIIO3HABAHNUEC OPTraHNYCCKUX BCIICCTB.

Ooyuarouuiica 0onxcen ymemp:

OOBACHATH OMOJOTUYECKYIO POJIb TIIOKO3bL. [IpakTHuecku AoKa3bpIBaTh HANMUKE QYHKIIMOHAIBHBIX TPYII B MOJIEKYJIE TJIFOKO3BI.

OOBsACHATh, KaK CBOICTBa caxapo3bl CBA3aHbl C HajlWuueM (YHKIMOHAJIBHBIX Ipynnm B €€ MoJIeKyle, W Ha3blBaTh 00JacTH NPUMEHEHHUS caxapo3bl.
CocTaBnaTh ypaBHEHUS peakUui, XapaKTepU3YIOIIMX CBOWCTBa caxaposbl. COCTaBIATh YpaBHEHHs DPEaKIMM T'MApOiN3a KpaxMmana U IOJIMKOHJEHCAIUH
MOHOCaxapuJ0B. [IpOBOAUTE KAUECTBEHHYIO PEAKIIMIO HA Kpaxmall

Pasnen 4. A3OTCOJIEPKAIIIUE OPTAHMYECKUE COEJIUHEHMS (4 1)

Tema 9. AMUHBI 1 aMMHOKHUCJI0THI. besaku (44)

Amvunbl. CTpoeHHe MOJIeKyJ. AmuHOTpymma. Du3nueckue W XUMHYECKHEe cBoWcTBa. AHuiauH. CBOWMCTBA, MpUMEHEHHE. AMHUHOKHCIOTHL. M3omMepusi u
HOMeHKJIaTypa. CBo¥CTBa. AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHnueckue coeaquuenus. [I[pumMenenue.

benku — mpupoansie nonumepsl. CoctaB U cTpoeHue. Ouszndecknue U XUMHUYECKue cBoicTBa. [IpeBpaiieHrne OEIKOB B OpraHu3Me. YCHeXyu B M3yYEHUU U
cHHTe3€e OeJIKOB. XUMHUs U 37I0pOBbe uenoBeka. Jlekapctsa. [Ipo6iiemsl, CBsI3aHHBIE ¢ IPUMEHEHHUEM JIEKAPCTBEHHBIX MPENaparos.



JemoncTtpanuu. Okpacka TKaHU aHWJIMHOBBIM KpacuTeneM. J[okazarenbcTBO Halnuuus (PyHKIIMOHAIBHBIX TPYIII B PACTBOPAX aMUHOKHCIIOT.

JlabGopaTtopHble onbITH [[BeTHBIE peakiuu Ha Oesku (OMypeToBast U KCAHTOTIPOTEHHOBAS).

Oobyuarowuiica 00151ceH ymenn:

CocTaBiATh ypaBHEHMsI pEaKLUMH, XapaKTEpU3YIOIIMX CBOMCTBA aMUHOB.

OOBACHATH 3aBUCUMOCTh CBOMCTB aMUHOKHCIIOT OT CTPOSHHS UX (PYHKIIMOHAIBHBIX Tpynil. Ha3piBaTh aMMHOKUCIIOTHI TI0 MEXITyHAPOIHON
HOMEHKJIATypEe U COCTABJIATh YPAaBHEHMs PEAKIUM, XapaKTepU3YIOIIUX UX CBOWCTBA.

OOBACHATH OMOIOTMYECKYIO POJIb OEIKOB U UX IPEBpalleHUH B opranusMe. [IpoBoAnTh LIBETHBIE PEaKLIUU HA OEIIKH.

OOBACHATH OMOIOTUYECKYIO POJIb HYKJIEMHOBBIX KUCIIOT.

ITosip30BaTbCsA MHCTPYKLIMEHN K JIEKaPCTBEHHBIM IIpenapaTam

Pa3nen 5. BBICOKOMOJIEKYJISIPHBIE COEJUHEHMUSI (4 1)
Tema 10. CunreTrudeckue nojaumepsl (4 1)

[ToHsiTHE O BHICOKOMOJEKYJISIPHBIX coenHeHusaxX. [lonumepsl, moiayyaemsle B peakuusx noaumepuzauuu. Ctpoenue mosnekyi. [lonustunen. [lonumnponunien.
®enonpopmanbaeruanbie cMoibl. CuHTeTHYecKue kayuyku. CTpoeHue, CcBOiCTBa, nonydeHue u npuMmenenue. Cunrerndyeckue BojokHa. Kanpos. JIaBcaHn.

JleMOHCTpaIuu. O6p213LU:I Mj1acTMacc, CHHTECTUYCCKUX KaYUYKOB U CUHTCTUYICCKHUX BOJIOKOH.

IIpakTHUueckas pa60Ta. Pacno3HaBaHue miaacTMacc ¥ BOJIOKOH.

Oobyuarowuiica 0013ceH ymenn:
3anuchIBaTh YPABHEHUS PEAKIIUN TTOJIMMEPU3AIUH. 3aUCHIBATh YPABHEHHUS PEAKIIMH MOJTUKOHICHCAIUH.

Pacno3naBarn OpTraHU4Y€CKUC BEIICCTBA, HCIIOJb3Yyd KAaUCCTBCHHBIC PCAKIIUN



Kanennapuo-remarudeckoe miuanuposanue B 10 kiacce, 34 yaca (1 yac B He/1eJ110), IPAKTHYECKUX PadoOT —3, KOHTPOJbHBIX pador - 2

Ne m\n Tema ypoka Koi- Bo yacon Jara Jlata [Ipumeuanue
IPOBEJCHUS 10 | MPOBEICHUS
IaHy 1o GakTty
Pa3znen 1. Tema 1. TeopeTnueckue 0OCHOBBI Oprannvyeckoit xumuu (3 yaca)

1 [Ipenmer opraHn4ecKoi XUMHH. 1
(D

2 DJIEKTPOHHAs IPUPOJA XUMUUECKUX CBSA3EM B OPraHMYECKUX 1

COETMHEHUSIX

)

3 Knaccudukanus opraHuuecKux CoeMHEHM Perenue 3a1a4 Ha BBIBOJT 1

XUMHYECKHUX POPMYIT
3)
Pazpnen 2. YIJIEBOJOPOBI (11 4)
Tema 2. IIpeneabHbie yrieBoaopoasbl (aaKaHbl) - 3 4aca

1 CrpoeHnne ankanoB. I'omonorndeckuii psg. Homenknarypa n uzomepus |
4

2 CBoOIICTBA, OJyYEHHUE U IPUMEHEHHE aJIKAHOB. 1
(%) [{ukmoankaHbl.

3 [IpaBuna Th 1
(6) KauecTBeHHOE onpezaeneHue yriepoaa, BOJOpoia | Xjopa B

OpTraHU4YCCKUX COCANHCHHUAX.




Tema 3. HenpeneJibHbIe YyIi1eBOAOPOAbI - 3 4

Ankensl. CTpoeHHUE, TOMOJIOTHYECKHUH s/, ©30MEPHsI, HOMEHKJIATYypa.
CBolicTBa QJIKEHOB M UX PUMEHEHUE

1

(7)
2 [ToHsiTve 0 IMEHOBBIX YIIIEBOAOPOAX. 1
(8) IIpupoaHbIi KaydyK.
3 Ankunbl. CTpoeHHE, TOMOJIOTUYECKUH psAll, U30MEPHsI, HOMEHKIATYpa, 1
CBOICTBa W IPUMEHEHUE alleTUJICHA.
9
Tema 4. ApomaTuyeckue yrieBoa0opoabl (apeHsl) - 2 yaca.
1 Apenbl. beH30J1 1 €ro TOMOJIOTH 1
(10)
2 ['eneTnyeckas CBsI3b apOMaTUYECKUX YIIIEBOJIOPOAOB C APYTUMU 1
KJIacCaMM YIJIEBOI0POIOB
(11
Tema S. IIpupoaHbIe HCTOYHUKH YIJIEBOOPOAOB -3 Yaca.
1 [Tpupoaublil ¥ HoNMyTHBIE HEPTSHBIE I'a3bl, UX COCTAB U IPUMEHEHUE 1
(12)
2 Hedtp 1 HEdTenponykThl. CriocoObI nepepaboTku HedTH 1
(13)
3 Kontponbnas padota Ne 1 mo Teme «YTaeBoA0pOaBI» 1

(14)




Pasznea 3. Kucaoponocoaepxamme oprannueckue coexuHenus (12 yacon)

Tema Ne 6. CimpTsl 1 (peHOJIBI - 4 yaca.

1 OpnHoaToMHbIe pefiesibHbIE cupThl. CTpOEHUE, CBOMCTBA, I10JIyYEHUE, 1
IpUMEHEHHE
(15)
2 MHoroaToMHbI€ CIIUPTHI. DTUIIEHTJIMKOIb, MIHLepuH. CBONCTBA, 1
IIPUMEHEHNE
(16)
3 CtpoeHue, CBOICTBA U IpUMEHEHUE QeHoa 1
(17)
4 ['enernyeckas cBsi3b CIUPTOB U (eHoJa ¢ yriaeBogopoaamu Pemenue 1
18 3ajja4y M0 XUMUYECKUM YPABHEHUSM NP YCIOBHUHU, UTO OJIHO U3 BEIIECTB
(18) B3STO B U30BITKE
Tema 7. AJibieru/ibl, KeTOHbI, KAPOOHOBbIE KMCJIOTHI - 4 yaca
1 KapOoHUIIbHBIE COEIMHEHUS — AbJCTUIbI U KeMMOHbl. 1
(19) CBoiicTBa U IPUMEHEHUE AJIbJIETUIOB.
2 Kap6oHOBBIE KHCITOTHI. 1
(20) | ITomyuenue, cBOMCTBA U KUCIIOT
3 [TpaBuna Th. «CBoiicTBa KapOOHOBBIX KHCIOT» 1
21)
4 ['eneTnueckas cB3b KapOOHOBBIX KUCIIOT C APYTUMHU KIIacCaMU 1

(22)

OpTaHUYCCKUX coequHeHuil. Pelienue 3aga4y Ha OIIpCACIICHUC MaccoBO




A0JIM BbIXOJa MPOAYKTA OT TCOPETUUCCKH BO3SMOXKHOI'O

Tema 8. Kupsbl. YrieBoasl - 4 yaca.

1 Cnoxnbie 3¢upsbl. Kupbl 1
(23)
2 VYrnesoasl. I'nroko3a. 1
(24) | Onurocaxapuasl. Caxapo3sa
3 Kpaxman u nemntonosa 1
(25)
4 IIpaBuna Th. «Pemenue 3xcnepuMeHTAIBHBIX 3a7a4 Ha MOJIyYEHUE U 1
pacno3HaBaHNe OPTraHMYECKUX BEIIECTBY
(26)
Pasnen 4. A3oToconepxainue opranudeckue coequHenus (4 yaca)
Tema 9. AMUHBI M AMMHOKHCJIOTHI -2 4aca.
1 AmuHbl. CTpOeHHE U CBOMCTBA. AHUJIMH — MPEICTABUTEND 1
apOMaTHYECKUX AMUHOB
(27)
2 AmuHokucnotel. U3omepust, HomeHknarypa. CBONCTBa ¥ IPUMEHEHHE 1
(28)

Tema 10. Beaxku -2 yaca

(29)

benku — npuponnsie nonumepsl. CocTa, CTPYKTypa, CBOMCTBA OEJIKOB 1




2 XUMUS U 3J0POBbE YEIOBEKA. 1
(30)
Pasnen 5. BoicokomoJieky asipHble coeuHeHus1 (44yaca)
Tema 11. CunTeTHYecKHe NOJMMePHI - 4yaca
1 [ToHsiTHE O BRICOKOMOJIEKYJISIPHBIX coequHeHusx. [lnactmaccsl u 1
BOJIOKHA.
(31
2 Htorosas xontponbsHas Ne 2 pabora o temam «Kucnopoacoaep:xaiiue 1
OpraHuY. COSAUHEHUS», «A30TCOIEpKaIIe OPraHuYeCKHe
(32)
COCTUHEHUS
3-4 O060011eHre 3HaHU# TI0 Kypcy opranndeckoit xumuu. Oprannyeckas 1

(33-34)

XHUMHUA, YCJIOBCK U ITPHUPOda




TPEBOBAHUSA K YPOBHIO IIOJAIOTOBKHA BLIITYCKHUKOB CPEJTHEM (IIOJTHOM) OBIIIEOBPA3OBATEJIBHOM IIKOJIBI

B pe3ynbrate u3yueHusi yaeOHOro npeamera «XuMus» Ha YpOBHE CpeHero oo1ero oopa3oBaHusi Ha 0a30BOM YPOBHE BbINYCKHUK HAYYUTCS:
e  pacKphIBaTh Ha MPUMEPAX POJIb XUMUH B (POPMUPOBAHHH COBPEMEHHOM HAyYHOH KapTHHBI MUpA U B IPAKTUYECKOH IEATETLHOCTH YeIIOBEKa,
e JIEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBS3b MEX1y XUMUEH U APYTUMH €CTECTBEHHBIMU HAYKaMU;
e  packpbIBaTh Ha IpUMEpax MOJIOKEHUS TEOPUU XUMudeckoro crpoenust A.M.bytieposa;

e TMOHWUMATh (PM3MYECKHI CMBICI TIepuoandeckoro 3akona /.M. MenaeneeBa u Ha ero OCHOBE OOBSCHATH 3aBUCUMOCTH CBOWMCTB XMMHYECCKUX
AJIEMEHTOB M 00Pa30BaHHBIX UMH BEIIECTB OT AJIEKTPOHHOT'O CTPOCHHS aTOMOB;

e OOBICHATH IMPUYHUHBI MHOFOO6paSI/IH BCIICCTB HAa OCHOBC O6II.[I/IX MMpCACTaBJICHUC 00 uX cocrase 1 CTPOCHHU,

e [IPUMCHATH IIpaBUJId CHCTEMaTHYECKOM Me)K,HYHapOI[HOﬁ HOMCHKIJIATYpPbI KaK CPEACTBA PA3JIMYCHUS U I/IILCHTI/I(bI/IKaI_II/II/I BCHICCTB 110 UX COCTABY
" CTPOCHHUIO,

e COCTAaBJITb MOJICKYJIIPHBIC U CTPYKTYPHBIC (bOpMy.]'IBI OpPraHu4YCCKUX BCHICCTB KakK HOcHUTeNeH I/IH(I)OpMaI_II/II/I O CTPOCHHUHU BCIICCTBA, €TO
CBOMCTBaxX " IMPUHAAJICIKHOCTHU K OIPCACIICHHOMY KJIACCY COCHHHGHHﬁ;

e XApaKTCPU30BATb OPraHUYCCKHUEC BCIICCTBA IIO COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTAHABJIMBATb IMPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
AAaHHBIMHU XapaKTCPUCTUKAMHU BCIICCTBA,

e TIPUBOAWUTH MPUMEPHLI XUMHUUYCCKUX peaKHHﬁ, PACKPBIBAOIINX XAPAKTCPHBIC CBOMCTBa THUIIHMYHBIX HpeﬂCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKUX
COGﬂHHeHHﬁ, C OCJIBIO UX I/I,ZLCHTI/I(I)I/IKaI_II/II/I 1 00BSACHEHHS 00JIaCTH MMPUMCHCHUA,

e TIPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHMS XUMHUUYECKUX PEAKIM Ha OCHOBE 3HAHMWM O THIAaX XMMUYECKON CBA3M B MOJIEKYJaX pEareHTOB U
WX PeaklMOHHON CIIOCOOHOCTH;

e WCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU W XUMHUYECKUX CBOMCTBAX BEIIECTB JIJII WX OE30MAaCHOTO MPUMEHEHHUS B MPAKTUUYECKOU
JIeITEIIEHOCTH;

e TMPUBOAWTH NPUMEPHl MPAKTHUUECKOTO HCIIONb30BAHUS MPOJAYKTOB TNepepaldOoTKM HEPTH U TNPUPOIHOIO Ta3a, BHICOKOMOJIEKYISIPHBIX
COeTMHEHMH (ITOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOI'O BOJIOKHA);

e TPOBOJUTH ONBITHI MO PACIIO3HAHUIO OPTaHUYECKUX BEIIeCTB (TJIMIEPUHA, YKCYCHOM KHCIOTHI, HEMPEAEIbHBIX )KMPOB, TIIIOKO3a, Kpaxmala,
0€JIKOB) B COCTaBE MUILEBBIX MPOTYKTOB U KOCMETHUYECKUX CPECTB;

e BJIAJCTh IpaBUJIaMHU U HpI/IéMaMI/I Oe3oImacHoi pa6OTBI C XUMHYCCKHMMHU BC€IICCTBAMU U Ha60paT0pHBIM OGOpy,Z[OBaHI/IeM;

e YCTAaHABJIMBATb 3aBHCHMOCTH CKOPOCTHU XUMHYECKOMN pCakiiun U CMCHICHUSA XUMHUYCCKOI'O PABHOBCCHA OT PaA3JIMYHBIX (I)B.KTOpOB C ICJIBIO
OIIPCACIICHUA OIITUMAJIBHBIX YCJ]OBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;



IIPUBOJUTH IIPUMEP TUAPOJIA3A COJICH B IIOBCEIHEBHOM KU3HU YEIIOBEKA;

MPUBOJUTH TNPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIM B TPHUPOJE, MPOU3BOJCTBEHHBIX MPOILIECCAX M JKU3HEACSITEIIBHOCTU
OpraHU3MOB;

IPUBOJAUTDL IPUMEPBI XUMHUUYCCKUX peaKquI, PACKpPbIBAIOIIUX o6nme XAMHUYECKHE CBOMCTBA IIPOCTHIX BEIICCTB-METAIJIIOB U HEMETAJIIIOB,

MIPOBOAUTH PacyEThl HA HAXO0XKICHNUE MOJIEKYIISIPHOM (hOpMYIIbI YIIIEBOJOPO/Ia [0 MPOAYKTaM CrOPAHUS U [0 €r0 OTHOCUTENBHOM MIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

BIIQJICTh MIPABUJIAMU OE30MACHOTO OOPAIIEHUS C KUMHU, TOPIOYUMHU U TOKCHYHBIMU BEUIECTBAMH, CPEICTBAMH OBITOBOM XUMUM;
OCYILIECTBIISTh TIOUCK XUMUUECKON HH(GOpMaIK 110 Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMysIaM BEIIECTB;

KPUTHYECKH OLIEHUBATh U WHTEPIPETHPOBATh XUMUYECKYIO MH(POPMAIUIO, COJIEPKAIIYIOCS B COOOIIEHUSX CPEICTB MaccoBOM MH(pOpMaIuy,
pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAaThsIX, C TOUYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSX BBISBICHUS OLIMOOYHBIX
CYXACHHUIA U (POPMUPOBAHKSI COOCTBCHHOH TTO3HIINH;

NpCACTABIATE IIYTU PCIICHUA r100aIbHBIX Hp06JIGM, CTOAINMX MepeC YCIIOBECUCCTBOM (3KOJ’IOFI/I‘I€CKI/IX, OHCPICTUYCCKUX, CBIpBCBBIX) H pOJIb
XUMHHU B pCHICHUHA 3TUX HpO6JI€M.

BI)IHyCKHI/IK MOJIYIUT BO3SMOKHOCTb HAYUYUTBLCH:

HIUTIOCTPUPOBATH ITPUMEPAMU CTAHOBJICHUC U 3BOJIFOHUIO OpFaHI/IquKOI\/’I XUMHHU KaK HAYKHU Ha PA3JIMYHBIX UCTOPHUYCCKUX STaAIlaX eé Pa3BUTHA,

HCIOJIb30BATh METOJAbI HAYYHOI'O ITO3HAHUS ITPU BBINIOJIHECHUHU ITPOCKTOB U y‘IC6HO—I/ICCJ'IeI[OBaTeJ'ILCKI/IX 3aa4 1Mo U3y4YCHUIO CBOI\/’ICTB, CII0CO00B
MOJIYYCHUA U paCllO3HABAHUA OPTraHNYCCKUX BCIICCTB,

OOBSICHATh TIPUPOAY U CIOCOOBI OOpa3oBaHWs XUMHUYECKOW CBSI3U: KOBAJCHTHOW (MOJSIPHOW W HETOJSIPHON), MOHHOM, METAIIMYeCKOH,
BOJOPOAHON-C LEJBIO0 ONPEIETIECHUS AKTUBHOCTH BEIIECTB;

YCTAHABJIMBATb TCHCTHUYCCKYIO CBA3b MCIKAY KJIAaCCaMH OPTaHUYCCKUX BCUICCTB IJIA 000CHOBaHHUS HpI/IHI_II/IHPIaJIBHOI>'I BO3MOXXHOCTHU MMOJTYUCHUS
OpraHU4YCCKUX COEIMHEHUI 3aJaHHOT0 COCTaBa U CTPOCHUS,

YCTaHABIIMBATh B3aMMOCBSA3M MEXAYy (akTaMu U Teopuel, MPUYMHOW U CIEACTBHEM IpPH aHaiu3e MpoOJEeMHBIX CUTyallMii U 0O0OCHOBaHUU
MIPUHUMAEMBIX PEIIEHUI HA OCHOBE XUMHUUYECKUX 3HAHUI.



TpeOoBaHusl K pe3yJibTaTaM yCBOEHHsI Y4eOHOI0 Kypca

B xone ycBoeHust yueOHOro Matepuana, BhIIOIHEHHS Pa3TUYHbIX BUJIOB Y4eOHOM J1eATeNbHOCTH Y o0yuaroierocs 0yayt chopMUpOBaHbI CIEAYIOLIHE
KOMITETCHIINH:

3nanue/nonumanue

< BaXHEUIINE XMMUYCCKUE MOHSATHS: BEIIECTBO, OKHCIIUTENb U BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBJICHUE, TEIUIOBOM 3(QMEKT PeakluH,
CKOpPOCTh XUMHUYECKOM peakluy, KaTajau3, XMMUYECKOe pPaBHOBECHE, YIIIEPOIHBINA CKeNeT. (PyHKIIMOHAIbHAS TPYIINA, H30MEPHsL, TOMOJIOTHSL:

OCHOBHBIC 3aKOHBI XUMUU: COXPAHCHUA MACChl BEUICCTB, ITIOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH,

OCHOBHBIC TCOPUU XUMHUM: XUMHYECKON CBsA3H, CTPOCHUS OPraHUYCCKHUX COCANHCHUM.

S %

BAKHEWIIIE BEILIECTBA U MaT€pUaIbl: METaH, STUJICH, alleTHIICH, O€H30J1, 3TaHOJI, )KUPBI, MbLIIA, TJIFOK03a, caxapo3a, Kpaxmal, KJIeT4aTka,
OeNKH, UCKYCCTBEHHbIE 1 CHHTETUYECKHE BOJIOKHA, KAy9yKHU, TJIaCTMACCHI.

YyMeHue

1. Ha3BIBATH: HU3YYCHHBIC BCUICCTBA I10 ((TpHBHaHLHOﬁ)) NI MG)K,HYHaPOHHOﬁ HOMCHKIJIATYpC,
2. OonpeaACIATh: BAJICHTHOCTDb U CTCIICHb OKHCJICHHA XUMHUYCCKUX 3JICMCHTOB, THUIIL XMMHYECKOM CBS3U B COCAMHCHUAX, 3apsaa noHa, MPUHAIJIC)KHOCTD
BCIICCTB K pa3JIMYHBIM KJIaCCaM OPraHu4CCKUX COGZII/IHCHI/IfI,

3. xapaKTemeBaTL: O6HII/I€ XUMHUYCCKUEC CBOfICTBa OpFaHI/ILIGCKI/IX COCIMHCHUMU, CTpOGHI/Ie U XUMHUYCCKHEC CBOI\/'ICTBa I/ISyIIeHHI)IX opraHqucxnx
COCIUHECHUM,
4. 00BACHATD: 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHSI,
5. BBINOJIHATH XUMHUUYECKUN SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAXKHEMIIIMX OPraHUYECKUX BEILECTB,
6. TPOBOAMTD: CAMOCTOSITENbHBIN MOMCK XUMHUECKON HH(POPMAIIH C UCMIOIB30BAHUEM PA3IUNYHBIX MCTOYHUKOB (HAYYHO-TIOMYISPHBIX U3AaHUM,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA); UCTIOIB30BATh KOMIIBIOTEPHBIE TEXHOJIOTHH /I 00pa0OTKHY U TIepeiaun XUMUIECKOM
uH(pOpMAIIUY U €€ MPEACTABICHHS B Pa3TUYHbIX (hopMax;
7. Ucnonp30BaTh MpUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTUUYECKOM IeATETHbHOCTH U TIOBCETHEBHOM KU3HU JJIS:
» OOBACHEHHsSI XHMUYECKHX SIBICHUH, TPOUCXOSIINX B IPUPO/IE, OBITY M HA TIPOU3BOJICTBE; ONIPEIEICHUS BO3SMOKHOCTH TIPOTEKAHUS
XMMHYECKHUX MTPEBPALLECHUIN B PA3JIMUYHBIX YCIOBUAX U OLEHKHU UX MOCIIEICTBUN;
> OKOJIOTHUYCCKHU FpaMOTHOFO IIOBCACHUSA B 01<py>1<a}0111e171 cpe;le; OIICHKU BIIUAHUA XUMHUYCCKOTO SanHSHeHI/IfI 0pr>1<a}ome171 cpem,l Ha OpI‘aHI/ISM
YeloBeKa U IPYTUE KUBbIE OPTaHU3MBI; OE30MMACHOTO OOPAIEHHUS C TOPIOYMMH F TOKCHYHBIMHU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM;
HpI/IFOTOBJ'IeHI/ISI paCTBOPOB Sa)IaHHOfI KOHI_[eHTpaHI/II/I B 6I)ITy 1 Ha HpOI/ISBO,}ICTBe; KpHTH‘IeCKOﬁ OLCHKHU OJOCT OBepHOCTI/I XI/IMI/I‘-IGCKOI\/'I
nH(pOpMaIINHY, TTOCTYMAOIIEH U3 Pa3HBIX HCTOYHUKOB.



Cooeprcanue ungpopmayuonnon komnemenyuu yuauwyuxca 10-2o0 knaccoe

1. YMmenue uszBiekath yueOHyr0 HHGOPMAIUIO HA OCHOBE COIIOCTABUTEIHLHOTO aHAIN3a PUCYHKOB, 00bEKTOB, MOJIENIEH, KOJIEKIIUH.

2. YMeHue paboTaTh C XMMUYECKUMHU CIIOBAPSMU U CIPAaBOYHUKAMH B MIOMCKE 3HAYCHUH XUMHUUYECKUX TEPMUHOB.

3. YMeHue nonb30BaThCsl MPEAMETHBIM yKa3aTeleM SHIUKIONEANNA U CIIPaBOYHHUKOB ISl HAXOKICHHS MH(OPMALIUH.

4. YMmeHue nenarb coo0meHus 00beMoM 4-5 IeYaTHBIX JUCTOB.

5. ¥Ymenune nons3zoBatbess MHTEPHET nins nmoucka yueOHoi nHpOpManum 0 XUMUYECKHX 00bEKTaxX.

6. CriocoOHOCTH IepeiaBaTh CoJIepKaHre MPOCIYIIAHHOTO TEKCTa B CKaTOM UJIM Pa3BEPHYTOM BHUJE B COOTBETCTBUU C IIEJIbI0 YUeOHOTO 3a/1aHusl.

Cooeporcanue KOMMYHUKAMUBHOU KomnemeHyuu yyawuxca 10-20 knaccoe

1. CnocoOHOCTB NIepeiaBaTh COAEPKaHUE NIPOCITYIIIAHHOTO TEKCTA B CKATOM WJIM Pa3BEPHYTOM BHUJIE€ B COOTBETCTBHH C LIEIbI0 Y4EOHOI0 3a1aHMsL.

2. YMeHue nepedpazupoBaTh MBICTH (OOBSICHUTD «MHBIMHU CIIOBAMU).

3. Oco3HaHHOE 1 Oerioe YTeHNE TEKCTOB Pa3JInYHBIX CTHIICH U KaHPOB, IPOBEICHNE HH(OPMALMOHHO-CMBICIIOBOTO aHan3a TekcTa. Mcnonbs3oBanue
pa3UYHbIX BUIOB YTE€HUs (0O3HAKOMUTENIBHOE, IPOCMOTPOBOE, TOUCKOBOE U JIp.

4. Bb1OOp 1 HCHOJIB30BaHUE BBIPA3UTEIBHBIX CPEJCTB S3bIKA M 3HAKOBBIX CUCTEM (TEKCT, Ta0IMLIa, CXeMa, ayAMOBU3YaJIbHBIN psi U Ap.) B
COOTBETCTBUM C KOMMYHHKAaTUBHOM 3a/1aueii, cepoii U cUTyaluei oommeHusl.

5. Bragenne MOHOJIOTHYECKOM 1 AMATOrMYECKON Pedbl0. YMEHHE BCTYNATh B PEUEBOE OOIIEHUE, y4aCTBOBATh B TUANIOTE (MIOHUMATh TOUKY 3PEHUS
cobeceiHMKa, MPU3HABATh MPABO HA MHOE MHEHHE).

Cooepotcanue pepiekcusnoii Komnemenyuu

1. CamocrosTenbHas opraHu3aiys yueOHol 1esTenbHOCTH (IOCTaHOBKA 1IeJH, IJITAHUPOBAaHKE, ONPEAETIeHUE ONITUMAIBHOIO COOTHOILIEHHS LU U
CPEJICTB U JIp.).

2. BnaneHHe HaBbIKaMM KOHTPOJIA U OLICHKHU cBoOeEi ACATCIIBHOCTH, YMCHUEM NPCABUACTE BO3MOKHBIC ITOCICACTBHUA CBOUX )ICﬁCTBPIﬁ. ITonck n
yCTpaHeHHe MPUYUH BO3HUKIIMX TPYTHOCTEH.

3. CoOnroieHue HOPM MOBEICHUS B OKpYXarollei cpene.

4. BnaneHue yMEHUSIMH COBMECTHOM JIeSITEIbHOCTH: COTJIACOBAHUE U KOOPAMWHAIMS JeSITEIbHOCTH C IPYTHMHU €€ YYaCTHUKAMU; OObEKTUBHOE
OILIEHUBAHME CBOETO BKJIA/Ia B pEIIeHHE OOIIMX 33124 KOJUIEKTHUBA; YIeT 0COOEHHOCTEH Pa3InMIHOTO POJICBOTO TIOBEACHUS (JIUEp, IIOAYUNHEHHBIA U
Jp.).

5. OueHuBaHue CBOEH JEATENbHOCTH C TOUYKH 3pEHHS HPABCTBEHHBIX, IPABOBBIX HOPM, CTETUYECKUX 1IeHHOCTEH. Vcnonp30BaHue CBOMX MpaB U
BBITTOJIHEHUE CBOMX O053aHHOCTEW KaK IpakJaHMHA, WIeHa 00IIecTBa U y4eOHOTO KOJIJICKTHBA.



KPUTEPUM OIIEHKU YUYEBHOU JIEATEJBHOCTH

PesynbTaThl 00y4eHUs XUMUU JTOJKHBI COOTBETCTBOBATh OOIIMM 33jjauaM MpeMeTa U TpeOOBAHHSIM K €r0 YCBOCHHIO.

Pe3ynbrarhl 00y4eHUs OLIEHUBAIOTCS 110 MATHOALTEHOU cucTeme. [Ipu olleHKe yUUTHIBAIOTCS CIEAYIONME KAYeCTBEHHBIE MIOKA3aTeld OTBETOB:
» 1iyOuHa (COOTBETCTBHE M3YYCHHBIM TECOPETUUYCCKUM O0OOIICHHM);
» OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B MIPOTPAMME YMEHHSIM MPUMEHSTH MOTYICHHYIO HH(OPMAIIUIO);
» T0JHOTA (COOTBETCTBHE 00BbEMY IMPOrpaMMbl U HHPOPMAIUH YICOHUKA).

ITpu oLileHKE YUUTHIBAIOTCS YMCIIO M XapaKTep OMMUOOK (CYyIeCTBEHHbIE MM HECYIIECTBEHHBIE).

1. CymecTBeHHbIE OIIMOKH CBSI3aHbl C HEJOCTATOYHOM I'NTyOMHOM U OCO3HAHHOCTBIO OTBETA (HAIpUMEp, YUEHUK HEIPABUIBHO YKa3ajl OCHOBHBIE
MIPU3HAKU MOHATHM, SIBICHUN, XapaKTepHbIE CBOICTBA BEIIECTB, HENMPABUILHO CHPOPMYIUPOBAI 3aKOH, IPABUJIO U T.II. WIM YYEHUK HE CMOT
IPUMEHUTh TEOPETHUECKUE 3HAHUS JUIsl OObSCHEHMs U MpeACKa3aHus SABJICHHUM, YCTAaHOBJICHUS PUUYMHHO-CIIEICTBEHHBIX CBA3EH, CPaBHEHUS U
KJIacCU(UKALMU SBJICHUM U T. I1.).

2. HecymecTBeHHbIe OLIMOKH ONPEIEIIAIOTCS HEMOJIHOTOM OTBeTa (Hampumep, YHyLIEHME W3 BHJIA KAaKOTrO-JIMOO HEXapakKTepHOro ¢akra Nnpu
OINMCAaHUU BELIECTBA, Npouecca). K HUIM MOKHO OTHECTH OTOBOPKH, OIMCKH, JOIMYILEHHbIE 10 HEBHUMATEIBHOCTU (HapuUMep, Ha /iBa U OoJee
yYpaBHEHMs PEaKkLUi B IIOJIHOM HOHHOM BH/JIE JIOIYyILEHA O/1HA OLIMOKa B 0003HAYEHUH 3apsiia MOHA).

OueHka TeopeTHYeCKUX 3HAHU I
OTMeTKa «5»:
4+ OTBET MOJHBIN U MIPaBUWJIbHBIN HA OCHOBAHUU U3YYEHHBIX TEOPUH;

+ MaTepHral N3JI0KCH B onpeneﬂeHHoﬁ JIOTHYECKOM MOCJICHOBATCIIBHOCTH, JINTCPATYPHBIM A3BIKOM,
+ OTBET CaMOCTOSATEIbHBIN.

OrMmerka «4»:
% OTBET MOJHBIN ¥ NPABUJILHBIA Ha OCHOBAHUY M3YYEHHBIX TEOPHIA;

% Marepuas U3JI0KEH B ONPE/IEIEHHOM JIOTUYECKON MOCIIEN0BATENBHOCTH, IIPH 3TOM JOMYLIEHBI IBE-TPU HECYIECTBEHHBIE OLINOKH,
UCHPaBJICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtMeTKa «3»: OTBET HOJ'IHLIfI, HO IIpH 5TOM JOITyHICHA CYIIECCTBCHHAA OIIMOKA UIIA OTBET HCHOHHLIﬁ, HECBS3HBIIA.

OtMmeTKa «2»: NP OTBETE OOHAPYKEHO HEITOHUMAaHHE YJallluMCsl OCHOBHOTO COJIEpKaHMsl yueOHOT0 MaTepuaa Win JOMYIIEeHbI CyIIeCTBEHHBIE
OLIMOKH, KOTOPbIE YUalllUHCs HE MOXKET UCIIPaBUTh NMPU HABOJASAIIUX BOIIPOCAX YUUTEIS.



OueHka 3KCNepuMeHTAIbHBIX YMeHU I
OrneHka CTaBUTCSI HA OCHOBaHWHW HAOIOEHUS 3 YUaIllUMCS U TUCbMEHHOIO OTYeTa 3a paboTy.

OTMeTKa «5»:
*— pa60Ta BBIITOJIHCHA ITOJTHOCTBIO U HpaBI/IJIBHO, CACJIaHBI HpaBI/IJILHLIe HaGJHOI[eHI/IH U BBIBOJbI,
% DKCIEPMMEHT IIPOBEJEH 110 IIAHYy C YYETOM TEXHUKH O€30MaCHOCTH M IPABUII PAOOTHI C BEMECTBAMU U 000OPYIOBAHUEM;

+ [POSBJICHBI OPraHU3AMOHHO-TPYIOBbIC YMEHUSI (MOAAEPKUBAOTCS YUCTOTA Pad0OYEro MECTa | TOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJB3YIOTCS
pEaKTUBBI).

OtMeTKa «4»: paboTa BHINIOTHEHA MPABUIIBHO, CIeTIaHbl IPABUIIbHbBIE HAOIOICHUS U BBIBOJIbI, HO IIPH 3TOM SKCIIEPUMEHT MPOBENIEH HE MOTHOCTHIO
WJIH JTOMTYIICHBI HECYIIECTBEHHBIE OIMOKH B pabOTe ¢ BEIMIECTBAMHU B 00OPYIOBAHHUEM.

OtMmeTka «3»: paboTa BHINOIHEHA MPAaBIIILHO HE MEHEe YeM HAIlOJIOBUHY WJIM JIOMYIIeHA CYIIECTBEHHAs OIIMOKa B X0J1€ SKCIIEPUMEHTA, B
00bsICHEHUH, B 0(pOopMIIEHUN PabOThI, B COOIIOACHUY MTPaBUJI TEXHUKH 0€30M1acHOCTH MpH padoTe C BeliecTBaMu U 000py10BaHUEM, KOTOpast
HCIPABIIAETCS 10 TPEOOBAHUIO YUUTES.

OtMmeTka «2»: omyieHs! ABe (1 0oJiee) CyiecTBEHHbIE OIIMOKY B X0J1€ KCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIICHUN PaOdOTHI, B COOIIOACHUT
IIPaBUJ TEXHUKU
0€30MMacHOCTH P paboTe C BELIECTBAMU M 000PYI0BaHHEM, KOTOPBIE YUaIUIICS HE MOXKET CIIPABUTH JAXKe [0 TPEOOBAHUIO YUUTEISL.

Onenka ymeHH# pemiaTh IKCIIePUMEHTAJIBHBIC 32/1a4H1

OTMeTKa «5»:
% DKCIIEPMMEHT NPOBEJEH I10 IIaHy C YY4ETOM TEXHUKH O€30IIaCHOCTH M IIPaBMJI PAOOTHI C BEMECTBAMU M 000PYI0BAHUEM;

% [POSBJIEHBI OPraHU3aAMOHHO-TPYIOBbIE YMEHUSI (TOIEPKUBAKOTCSA YUCTOTA Pab0OYEro MECTA M TMOPAIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YHOTCS
PEaKTUBBI).

OTmMeTKa «4»:
+ paboTa BBIMIOJIHEHA IPABHIILHO, C/IENIaHbI MPaBUIIbHBIC HAOTIOCHHS U BBIBOJIBI, HO TIPU ATOM IKCIEPUMEHT POBECH HE MOJTHOCTHIO UITH
JIONYIIIEHBI HECYIIIECTBEHHBIE

+ OomMOKM B paboTe C BEMECTBAMHU U 000PYJOBAHHEM.



OtmeTka «3»: paboTa BBIIMOJIHEHA TPABHILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIICHA CYIIIECTBEHHAS OIMOKA B XO/€ IKCIICPUMEHTA, B
00BsicHEHNH, B 0OpMIICHHH PabOTHI, B COOJIFOICHUN TIPABHII TEXHUKH O€30IMaCHOCTH MPH paboTe C BEIMIECTBAMU M 000PYI0BaHHEM, KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.
OTmeTka «2»: nomynieHb! 1Be (1 00Jiee) CyIEeCTBEHHBIC OIIMOKH B X0/I¢ DKCIIEPUMEHTA, B 00bSICHECHUH, B OOpMIIECHUU PAaOOThI, B COOIIOACHUN
MPABWJI TEXHUKHU 0€30MaCHOCTH MpHU padOTe ¢ BEMIECTBAMU U 000PYIOBAHUEM, KOTOPHIE YUAIIUHACS HE MOXKET UCIIPABUTH JIaXe 10 TPeOOBaHUIO
YUUTEIIS.

OueHka ymeHuil peliaTh pacuyeTHbIe 32124

OTtMmeTKka «5»: B JJOTHYECKOM pacCy’xKJACHUU U PCUICHUUN HET OI_I_II/I6OK, 3aj/lada peuicHa palioOHaJIbHbIM cImocooomM.

OTMeTKa «4»: B JIOTHUECKOM PACCY>KICHUH U PEIICHUHU HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laya pellieHa HepallnOHaIbHBIM CIIOCOO0M HIIH AOMYIIEHO
He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OtMeTKa «3»: B JIOTHYECKOM PACCYXKACHUU HET CYIICCTBCHHBIX OHII/I60K, HO JOITyHiCHAa CYIICCTBCHHAA omuOKa B MATEMAaTUYCCKUX pacucTax.

OTMeTKa «2»: UMCIOTCS CYIICCTBCHHBIC OIIMOKH B JIOTHYECKOM PACCYXKACHHUU U PCUICHUH.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
OtmeTka «5»: OTBET MOJHBIN U MPaBUIbHBIN, BO3MOKHA HECYIIIECTBEHHAs! OIINOKA.
OtMmeTKa «4»: OTBET HENOJIHBIN UM JIOMYLIEHO He 0osiee ABYX HECYIIECTBEHHBIX OIHMOOK.
OtmeTka «3»: paboTa BINOJIHEHA HE MEHEE YeM HAIlOJIOBHHY, JIOMYIIEHA OJIHA CYILECTBEHHAs OLIMOKa U JIBE-TPU HECYILIECTBEHHBIE.
OtMmeTKa «2»: paboTa BHINOJIHEHA MEHEE YeM HAIIOJIOBUHY MIIM COJEPKHUT HECKOIBKO CYIIECTBEHHBIX OIMIMOOK.
[Tpu ouieHKe BBIMOIHEHHUS MTUCHbMEHHOW KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATh TPEOOBAaHUS €TUHOTO Oporpahuyeckoro pexxuma.

OrmeTKa 3a HUTOTOBYIO KOHTPOJIbLHYIO pa60Ty KOPPCKTHUPYCT NMPCANICCTBYOINE OTMETKHU 3a YCTBCPTH, MOJIYTOAUEC, TOM.



YYEBHO-METOJNYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOM JESATEJIbHOCTH
Peanuzanus nporpammsbl yueOHOTO MpeIMeTa OCYILIECTBISETCS B yueOHOM KaOMHEeTe XUMUU /OHMOJIOTHH.

OobopynoBanue y4eOHOr0 KabuHeTa:
ITeuarnble mocoOus. TaOauIbL:
1) nepuoamndeckas Tabnuia xuMuueckux snemeHTos J[.M. Menneneena.

2) Tabnuua pacCTBOPUMOCTH KHUCIIOT, OCHOBaHUM, COJIEN B BOJE.
3) 2JIEKTPOXUMUYECKU psiJ] HANIPSKEHHS] METAJIOB.

Y4eOHO-TPaKTUIECKOE U yu4eOHO-1a00opaTopHOE 000PYIOBAHHE:
1) ITpuGopskl, MPUCIIOCOOICHHUS: KOMIUIEKT IMTOCY/bI U IPHUHAUICKHOCTEH ISl IIPOBEICHHS J1a00PATOPHBIX padOT U MPAKTUYCCKUX PAOOT.
2) PeakTHBBI M MaTepUaIIbl: KOMIUIEKT PEaKTUBOB ISl 0a30BOTO YPOBHSI.

TexHuueckue cpercTBa 00yueHus:
1) Komnerorep
2) IlpoexTop - MynbTUMENA

HUcnoansyemsiii YMK:

1. H.H. I'apa. IIporpaMMmBbl 1 mpuMepHOE TEMAaTHYECKOE IUIAHUPOBAaHUE Kypca XUMUH K yueOHHKaM xuMuu aBTopoB ['.E. Pynsutuc, ®.I'. ®enpaman
4 8-9 kiaccoB u 10-11 kinaccoB 0011e00pazoBaTenbHbIX YUpexk1eHui (0a30BbIil YpOBEHB).

2. Pymsutuc I'.E. Xumus. OcunoBsl 06mient xumun. 11 kmacce: yue6. st oGeoOpa3oBar. yupexaeHuit: 6a3oBbiii ypoBeHb — M.: [IpocBemenue, 2015 r.
3. T'apa H.H. Ypoku B 11 kiacce: nocobue st yuurtens odmeodpazoBat. yupexaenuit — M.: IIpocsemenue, 2014 r.

4. Psi6oB M.A. COopHUK 3a/1a4, ynpaxxHeHUH 1 TecToB 1o xumuu: 11 knacc k yue6nuky I'.E. Pynsutuca, ®@.I". ®enpamana «Xumus: 11 knace» - M.:
HznmarenscTBO «OK3aMen», 2015r.

5. Pagenxuit A.M. Xumus. ugaktudeckuiit marepuan. 10-11 kmaccel. [Tocobue nns yuureneit odmeodpaszosar. yupexaenuit — M.: [IpocBemienue,
2014 r.

Y4eOHuKHU:
Pymsutuc I'.E. Xumusa. Opranuueckas xumus 10 xinacc: yueOHUK Aist 001ieo0pa3oBaTenbHbIX YUpexaeHuid: 6a30Bbii ypoBensb / I.E. Pynsutuc, @.I.
@®enbaman — 14-e uznanne — M.: [Ipocsemenune, 2014. — 192 c.



JlonoHUTEIBLHAS JTUTEPATypPa AJs 00y4aromuxcst

Paneuxuit M.A. lunaktuueckue matepuansl no xumuu. 10-11 kinacc. U3narensctBo: [Ipocsenienune.2018 rog.

2. Joponpkun B.H. Xumus. EI'D. Pa3nen «Opranuueckas xumus». 10-11 knacc. TpenupoBouHas Tetpaab. 3agaHus U peuieHus. Mznarenscrso:
Jlernon. 2018 rogx.

3. Joponskun B.H. Xumus. EI'D. Paznen «O6mas xumus». 10-11 kinacc. TpenupoBouHas terpaapb. 3aganus u pemenus. Msaarenscro: Jlernon.
2018 rox.

JlonoTHUTeIbLHAS JTUTEPaTypa I yYuTeJst

1. Ps6os M.A. C6opHuk 3anay, ynpaxueHuil u rectoB no xumun 10-11 xnaccsl. K yuebnuky I'.E. Pymsutuca, @.I'. ®enpamana «Xumus. 10
kaaccey, «Xumusd. 11 ximacey. ®I'OC. UzparenscTBo: Dk3amen. 2018 rog.

2. Hoponwskun B.H. Xumus. EI'3. 10-11 knacc. 3amanust BBICOKOTo YpoBHs ciioxHOCTH. M3naTenscTBo: Jlernon. 2018 rog.

Hopoubkun B.H. Xwumwmsa. EI'D. 10-11 knacc. Tematuueckuil TpeHMHr. 3ajaHusi 0a30BOro M IOBBIILIEHHOTO YPOBHEW CIOYKHOCTH.
W3narenscrBo: Jlernon. 2018 ron.
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