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MyHUIIMITIAIEHOE OFOHKETHOE 0011Ie00pa30BaTeIbHOE VupexaecHue «CpeaHss
o01reoopazoBarenpHas mioaa Nol6 mmenu @I, [Ilnmaka benornmuHckoro paitoHa

(Ha3zBaHne 00Pa30BATENFHOIO YUPEKICHH)

YTBEPXJEHO

pELIeHUEM Me1arornyecKoro CoBeTa
MBOY COILI Ne 16

MO benornuHckuii paiioH

oT « » asrycra 2022 roga npotokois Nel
[Ipencenarens JI.B.Xpynesa

PABOYASA ITPOTPAMMA

[lo Xumuu
( ykaszatp npeaMer)

Yporenb 006pazoBanus ( kiacc) cpeaHee obiiee oOpazoBanue, 10-11 knaccer
KonnuecTBo yacoB: 136 4 (68 u (10 kiacc) 68 1 (11 knacc) )

Vyuurens xumud MBOY COII Ne 16:  Prikano Exarepuna IlaBioBHa

[Iporpamma pazpabotana B coorBeTcTBHH PT'OC OCO

C yY4eTOM OCHOBHOM o0Opa3oBaTeIbHON MpOrpamMMbl  CpPEeIHEro  OOIIero
obpazoBanus MBOY COII Ne 16, mpumepHOl OCHOBHOW 00pa3oBaTEILHON
IporpaMMBbl CpeaHero ooimiero oopazoBaHus (0100peHa pemeHueM ¢eaepaabHOro
yueOHo-MeToaudeckoro oobenunenuss ot 08.04.2015, npotokonm Nel/l15 (B
penakmuu mpotokosa Ne 1/20 ot 04.02.2020)), mporpammel AdanackeBoit M. H.
Xumus. [IpumepHeie paboune mporpammbl. [Ipenmernas nuaus yueOHukoB I'. E.
Pymsutnca, @®. [I. ®dempamana. 10—11 kmaccer : yueb.mocobue s
oOmreoOpaszoBar. opraHuzanuii : 6a3oBbeiii ypoBeHb / M. H. AdanacreBa. — 4-¢
m3a. — M. : IlpocBemenue, 2021 roa. IIporpammsl Boctiutanuss MBOY COIII Ne
16 , Ha ocHoBaHuu [IpuMepHOIl MporpaMmMbl BOCIIUTAHUS, OJI00PEHHON pelieHneM
dbenepanbHOTO y4eOHO-METOIUYECKOr0 OOBEIMHEHHS IO 00IeMy 00pa30BaHUIO,
rpotokoit oT 2.06.2020 r. Ne 2/20.

c yuemom YMK I'. E. Pynsutuca, @. I'. @enpamana. Xumus. 10 kmacc. — M.:
«[Ipocemenney, 2019-2020, I'. E. Pymsutuca, @. I'. @enpamana.  Xumug. 11
kinacc. — M.: «IIpocsemenuey, 2019-2020

Ceno HoBomnaBioBKa

(TeppUTOpHANTBEHBIN aIMUHUCTPATUBHBIN OKPYT (TOPOJ, paliOH, MOCEIIOK)




INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMMUS»

JIMYHOCTHBIE pe3yJabTaThbl

JIM9HOCTHBIE PE3yIbTATHl OCBOCHHS IIPOTPAMMBI OCHOBHOTO OOIIIEro 00pa3oBaHUs JOCTUTAIOTCS
B X0JI¢ 0OyUeHUS XUMHH B €IMHCTBE Y4COHOW M BOCIIUTATEIBHOU NesiTenbHOCTH OpraHu3aiyy B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMH I[EHHOCTSMHU, TPUHATHIMH B OOIIECTBE MpPaBWIAMH U HOPMaMU TMOBEACHUS, U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINY 00YJaOLTIXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH!

1.TIaTpuOTHYECKOT0 BOCITUTAHUSI

1) IEHHOCTHOTO OTHOIMIEHUS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYIHOMY
HACJICJIUIO, TIOHMMAHWS 3HAYCHUS XWUMHYECKOH HAyKH B KH3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON WH(POPMAIIUEH O TEPEOBBIX JOCTHKEHHUSIX W OTKPBITHIX
MHPOBOM M OTEUSCTBEHHOW XWMHH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MHUpa u 00mecTBa; [ pak JTaHCKOTO BOCITUTAHUS

2) TpeACTaBIICHUS O CONUAIBHBIX HOPMax M TPaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJUIGKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATCIIBHOCTH TPH BBITOJHCHUN
y9eOHBIX, IT03HABATEILHBIX 3a/a4, BBITOJHCHUH XHMHWYECKUX OKCIEPUMEHTOB, CO3JIaHUU
YYeOHBIX MPOCKTOB, CTPEMJICHUS K B3aWMOTIOHMMAHHUIO W B3aWMOIIOMOINM B TIPOIECCE ITOU
y4eOHOM JIeATeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U MOCTYIIKH CBOUX TOBAPHILEH
C TIO3WIIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C YIETOM OCO3HAHHMS ITOCIICICTBUH IMTOCTYITKOB;
2.11leHHOCTH HAYYHOT'0 TIO3HAHUSI

3) MHUPOBO33PEHYECKUX  NPEACTABICHWA O  BEHIECTBE HM  XHMHYECKOW  pPEaKIuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTAaBJISIONIUX OCHOBY JUIS
MMOHMMAHMS CYINTHOCTH HAyYHOW KapTHHBI MHpa; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHO-
CTSX Pa3BUTHUS IPHPOJbI, B3aUMOCBS3SX YEJIOBEKa C MPUPOIHOW CPENIOM, O pPOJIM XMMHH B
MMO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HABaTCIBHBIX MOTHBOB, HANpPaBJICHHBIX Ha IOJYYCHHE HOBBIX 3HAHUH 10 XHMHUH,
HEOOXO0IUMBIX JJIs1 00BCHEHHUS HAOIFOIaeMbIX IIPOLIECCOB M SIBIICHHUI;

5) mo3HaBaTeNbHOW W MH(POPMAIMOHHON KYJIBTYPhI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIILHOM
paboThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypOM, JOCTYIIHBIMH TEXHHYCCKUMU
cpeacTBaMu MH(GOPMAIMOHHBIX TEXHOJIOTHIA,

6) wHTepeca K OOYYCHHIO M TMO3HAHHIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo0Opa30BaHUIO,  HUCCICAOBATECIbCKOW  NIESITEIBHOCTH, K  OCO3HAHHOMY  BBIOODPY
HAIPABJICHHOCTU ¥ YPOBHS OOYyUEHUsI B TAJIbHEHIIIEM;

3.@opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHMSI IICHHOCTU H3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KW3HU, OCO3HAHUS TOCIEACTBUI M HENPUITHUS BPEAHBIX MPHUBBIYCK
(ynoTpeOnieHuss anKoroiisi, HApKOTUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS MPaBUII
0€30MMacHOCTH NP OOpaIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY M pEaIbHOMN JKH3HH;

4. TpynaoBoro BOCHUTAHUA

8)  KOMMYHUKATUBHOW  KOMIIETEHTHOCTM B  OOIIECTBEHHO  TMOJIE3HOH,  y4eOHO-
HCCIIEeIOBATENIbCKOM, TBOPUYECKOM U APYTUX BUIAX JNESATEIBHOCTH;

MHTEpeca K MPaKTHIECKOMY M3YYeHHIO MpodeccHil U TpyAa pa3aIudHOTO poja, B TOM 4YHCIE HA
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHWHM MO XMMHH, OCO3HAHHOTO BHIOOpA MHAWBHIyaTbHON
TPACKTOPUU MPOJIOJDKEHHUS 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEIH;

5.9K0J10rn4ecKoro BOCIIUTAHUS



9) 9KOJIOTUYECKH 11E€I€CO00Pa3HOTO OTHOUICHHUS K MPUPOJAE KaK MCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHUMAHMUS LIEHHOCTH 3JI0pPOBOTO M Oe3omacHOro obpasa >KW3HH,
OTBETCTBEHHOTO OTHOILICHHS K COOCTBEHHOMY (PHU3MUECKOMY M MCHUXHYECKOMY 3/I0POBBIO,
0CO3HAHMS IIEHHOCTH COOIIOCHHSI TIPaBMiI 0€30TIaCHOTO TIOBEJCHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)KE B CUTYaLMsIX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOJCH;

10) cmocoGHOCTH MPUMEHSATH 3HAHUS, TIOTydaeMble MIPH U3YyYCHUN XUMUH, JJISl PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYKAIOIIEH IPUPOJIHOMN CPEOM, NOBBILICHNS YPOBHSI DKOJIOIMYECKON KYJIbTYPBI,
OCO3HAHUS TJ00AJIbHOIO XapakTepa »S3KOJOTMYECKMX NpodiieM M IyTed MX pelieHUs
IIOCPEACTBOM METOJIOB XUMUH;

11) 5KOJOTrMYEecKOro MBIIUIEHUS,, YMEHMSI PYKOBOJCTBOBATbCSI MM B I103HABaTEJIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

MeTaHpe}]MeTHbIe pe3yJjbTaThbl

B COCTaBC MCTaHpe}IMeTHBIX pGSYHBTaTOB BBIACIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/ISI
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUIOTe3a, (aKT, cUCTEMA,
MPOIIECC, SKCIEPUMEHT M Jp.), KOTOPBIE HCIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
peAMeTax U TO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (JOPMUPOBATH MIPEICTABICHHE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIPHOMY TUTAHUPOBAHUIO M OCYIIIECTBJICHUIO y4€OHOU JIEeITEIIbHOCTH.
MertanpeaMeTHble pe3ylbTaThl OCBOEHHUS 00pa30BaTeIbHONW MPOTPaMMBbI [0 XUMHUHU OTPAXKAIOT
OBJIAJICHUC YHI/IBepcaJ'IBHI)IMI/I IIO3HABATCIbHBIMU HGfICTBI/IfIMI/I, B TOM YHCIJIC:

ba3zoBbIMH JJOTHYECKHMH JeHCTBUSIMHA

1) ymMeHHMEM UCHONIB30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUS] TPH OCBOCHHHM 3HAHUM:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACISATH HMX XapaKTepHbIE TPHU3HAKH,
YCTaHABIWBATh B3aWMOCBS3b C JIPYTUMH MOHSATUSIMH ), UCTIOJIH30BATh TIOHATHS i1 OOBSICHEHHS
OT/ACIBHBIX (PAKTOB M SBJICHUH; BHIOMpATh OCHOBAaHUS W KPUTEPUU I KiaccU(DUKAIUN
XUMHUYECKUX BEIICCTB U XUMUYCCKUX PEAKINi; YCTaHABIMUBATh MIPUYHMHHO-CIICJICTBCHHBIE CBSI3H
MEXy 00bEKTaMU U3YUCHUS;

CTPOHUTH JIOTHUECKHE PACCYKJACHHS (MHIAYKTHBHBIC, ICAYKTHBHBIC, IO aHAJOTHUH); JeNaTh
BBIBOJIBI U 3aKJIFOUEHHUS;

2) yMEHHMEM TPUMEHSATH B TMPOIECCe TO3HAHUA CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOJIb3yeMbI€ B XHMHH, IPEOOPa30OBLIBATH IIUPOKO IPUMEHSEMBIE B XUMHH MOJCIIbHBIC
MPEACTABICHUS — XHMHUUYECKHI 3HAaK (CMMBOJI 3JIEMEHTA), XUMHYecKass (popMmysia U ypaBHEHUE
XUMHUYECKON pEakuu — NpU pelIeHHH Y4eOHO-TIO3HABaTENbHBIX 3a/ady; C Y4€TOM STHX
MOJENBHBIX TMPEACTABICHUN BBISIBIATH U XapaKTepU30BaTh CYHIECTBEHHBbIC IPHU3HAKU
M3Yy4aeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi;

Bba3zoBbIMH HCCJIE0BATEILCKHUMH JeliCTBUAMHA

3) yMeHHEeM HCHOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA IO3HAHUA, a
TaKkke€ B KadyeCTBE OCHOBBI I (OPMUPOBAHHMSA THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH
BBICKAa3bIBAEMBIX CYXKJICHU;

4) mpuoOpeTeHHE OMBITa TO IUTAHUPOBAHMIO, OPraHU3alMd M MPOBEICHHUIO YYEHHUYECKUX
AKCIEPUMEHTOB: YMEHHE HAOII0aTh 3a XOJIOM MpOIlecca, CAaMOCTOSITETLHO MPOTHO3UPOBAThH €r0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
MCCIIeIOBAHUS, COCTABISATH OTUET O MPOJIeNaHHOM padoTe;

Pa6otoii ¢c unopmanmei

5) yMeHueM BBIOUPATh, aHATHU3UPOBATH U UHTEPIIPETUPOBATh MHPOPMAIIUIO PA3TUYHBIX BUIOB U
(dbopM mpeacTaBIeHUs, TOTYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-MOMYISIpHAS TUTEpaTypa
XMUMHUYECKOTO COJIEp>KaHusl, CIIPaBOYHbIE MOco0usi, pecypcol HTepHeTa);

6) yMeHHEM TPUMEHSATh PAa3IMYHbIe METOJIBI U 3alPOCHI MIPH MOUCKE B 0TOOpe MH(MOpMALUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX JUIS BBHITIOJIHEHUS YYEOHBIX U MO3HABATEIBHBIX 3a/1a4



OTIPENICIEHHOTO THITA, MPUOOPETEHHE OMNbITa B OO0JIACTH HCIOJB30BaHUS WH(OOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MTOMCKOBBIX CUCTEM;

7) yMEHHMEM WUCIOJb30BaTh M aHAIW3UPOBATh B Ipollecce YYeOHOW W HCCIIeI0BATEIbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAOLIEH MPUPOTHON CPEBI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€l CTBUAMH

8) yMmeHHeM 3a1aBaTh BOIPOCH (B X0/€ JUaiora W/HIU AUCKYCCHHU) TIO CYIIECTBY 00CYXIaeMOi
TeMBI, POPMYIUPOBATH CBOU MPEITI0KEHNSI OTHOCUTENIFHO BBHITIOJHEHHS TPEUIOKEHHON 3a1a4H;
9) mpuoOpeTeHue OIbITa MPE3CHTANH PE3yIbTATOB BHITIOJIHEHUS XUMUYECKOTO AKCIIEPUMEHTA
(JtabopaTOpHOTO OIBITA, JTA0OPATOPHOU PAOOTHI IO UCCIICTIOBAHUIO CBOWCTB BEIIECTB, YICOHOTO
MIPOEKTA);

10) 3aMHTEpPECOBAaHHOCTb B  COBMECTHOW CO  CBEPCTHMKAaMHU  TIO3HABATEIFHOW U
MCCIIEIOBATENILCKOM JEATENHPHOCTA TPU PEIICHNH BO3HHKAIOIIMX MpPOOJeM Ha OCHOBE Y4éTa
OoOLIMX HMHTEPECOB W COIJIACOBaHMS MO3ULUN (0OCYXIEHHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI» U Jp.);

YHuBepcaIbHbIMU PeryJsiTHBHBIMU J1€HCTBHAMHU

11) ymeHHeM caMOCTOSITENIFHO OMPEACISITh IeNH ACATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO MEATENBHOCTH, BBHIOMpAThH
Haubonee d¢¢eKTuBHbIE CMNOCOOBI pemieHus y4eOHbIX M [O3HABaTENbHBIX  3a7ad,
KOPPEKTUPOBATh MPEUIOKECHHBIM aIrOPUTM JACHUCTBUM TPH BBIMNOJHEHUU 3aJaHUNA C y4ETOM
MOJTy9YEeHHUST HOBBIX 3HaHUH 00 N3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIINSAX;

12) ymMeHHEM HCIIONIE30BaTh U aHATU3UPOBATh KOHTEKCTHI, TIPEIaraeMble B YCIIOBUH 3a/IaHHH.
IIpenmeTtHbIe:

B pe3yabTaTe n3yyeHus1 y4eOHOro npeaMera « XuMush» Ha YPOBHE CpPeHEro o01ero
0o0pa3oBaHuMA:
BbinmycKkHUK HA 0230BOM YPOBHE HAYYHUTCS:

-pacKpbIBaTh Ha MPUMEpPax poJib XUMUU B (OPMHPOBAHMHM COBPEMEHHOW HAyYHON KapTHHBI
MHpAa U B IPAKTUYECKON JIEATEITHHOCTH YEJIOBEKA,

-JIEMOHCTPUPOBATh Ha TpPHUMEpPax B3aUMOCBS3b MEXKIYy XUMHEH W JPYrMMH €CTECTBEHHBIMU
HayKaMH;

-pacKpbIBaTh Ha MPUMEPaX MOJIOKEHHS TEOPUU XUMHUYEeCKOTO cTpoeHust A.M. bytieposa;
-noHUMaTh (¢uzudeckuii cMpica Ilepuomunyeckoro 3axkona JI.M. MeHnmeneeBa U Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTh CBOMCTB XMMHYECKHX DJIEMEHTOB M OOpPa30BaHHBIX MMM BEIIECTB OT
ANIEKTPOHHOTO CTPOCHUS aTOMOB;

-00BSCHATH IPUYMHBI MHOTOOOPa3Us BEIIECTB HA OCHOBE OOIIUX MPEICTABJICHUH 00 UX COCTaBe
U CTPOCHHH;

-IPUMEHATh TPaBHJIa CUCTEMATUYECKOW MEXKIAYHApOIHOW HOMEHKJIATyphl Kak CpeicTBa
pasnuyueHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

-COCTaBJISITh MOJICKYJSIPHBIE U CTPYKTYpPHBIE (POPMYJIbl OPraHUYECKHX BELIECTB KaK HOCUTENEH
uH(pOpPMALlUd O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX U MPHUHAJICKHOCTH K ONPEICICHHOMY
KJIACCY COECIMHEHU;

-XapakTepu3oBaTh OPraHMYECKHE BEHIECTBA [0 COCTaBy, CTPOCHHUIO U  CBOMCTBaM,
YCTaHABJIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY JAaHHBIMHU XapaKTepUCTUKAMU BEILECTBA;
-IPUBOJIUTh TMPUMEPbl XUMHYECKUX PpEaKIUi, pPacKpbIBAIOUIMX XapaKTepHbIE CBOMCTBA
TUMIAYHBIX TPEICTaBUTENEH KIACCOB OPraHMYECKHX BEIIECTB C IENbI0 MX UIACHTHU(PHUKAINN U
00BsiICHEHUS 00JIaCTH TPUMEHEHUS;

-IIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMHUUYECKUX PEaKlMii Ha OCHOBE 3HAHUM O THMAaxX
XMUMHYECKOH CBS3M B MOJIEKYJIaX PEareHTOB M UX PEaKIMOHHON CIIOCOOHOCTH;

-UCIOJIb30BaTh 3HAHUSI O COCTaBE, CTPOEHUM W XUMHUUYECKHX CBOMCTBAaxX BEIIECTB MJif
0€30MMacHOTO MPUMEHEHUS B IPAKTHUUECKOH JeATENbHOCTH;



-IIPUBOJIUTH TPHUMEPHI TMPAKTHYECKOTO HCIOJIb30BAHUS TPOIYKTOB IepepaboTKu HehTH H
IIPUPOJHOTO Tra3a, BbICOKOMOJIEKYJSIPHBIX COEAUHEHMHM (MOJIMATUIIEHA, CHHTETUYECKOIO
KaydyKa, alleTaTHOTO BOJIOKHA);

-IIPOBOJUTL OIIBITBI 110 PACIO3HABAHUIO OPraHM4YCCKUX BCHICCTB: TIJIMLICPHHA, chyCHOﬁ
KHCJIOTBI, HCIIPCACIbHBIX JXUPOB, I'NTFOKO3bI, KpaxmMalia, 0O€JIKOB — B COCTaBE MUIICBBIX ITPOAYKTOB
U KOCMCTHUUYCCKUX CPECACTB,

-BJIaACTh IIpaBWJIaMKU W IHpUCMaMU 0Oe301acHO’ pa6OTBI C XUMHUYCCKHUMH BeEIIeCTBaAaMU U
1a00paTOPHBIM 000PYIOBAaHUEM;

-yCTaHaBJIMBAaTb 3aBUCHUMOCTb CKOPOCTHU XUMHUYECKOU peakuun U CMCUICHUA XHUMHYCCKOI'O
PaBHOBCCHA OT Pa3JIMIHBIX (1)aKTOpOB C OCIbIO OIpCACIICHHUA OINTUMAJIBHBIX yCJIOBI/Iﬁ
MPOTCKAHUA XUMHUYCCKUX ITPOLECCCOB;

-TIPUBOJIUTH TIPUMEPHI THAPOIIN3a COJIEH B TIOBCETHEBHOW )KU3HH YEJIOBEKA;

-[IPUBOAUTH IIPHUMCEPBI OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B mnpupoae,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U KUBHEACATCIIBHOCTHU OPTraHN3MOB,

-IPUBOJUTH MPUMEPHl XUMUYECKUX DPEAKIMM, pacKpbIBAIOLIUMX OOLIME XMMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB 1 HEMETAJIIIOB;

-TIIPOBOJMTH PAcUeThl Ha HAXOXICHUE MOJEKYISIPHOW (HOpMYIBI yrieBogopoaa Mo MpoayKTaM
CropaHuA U 110 €ro OTHOCHUTEILHON IIJIOTHOCTA U MAaCCOBEBIM JOJISIM 3JIEMEHTOB, BXOAIIIUX B €I'0
COCTaB;

-BJIaZICTh TpaBWJIaMH 0E30MaCHOTO OOpamieHust C eAKHMH, TOPIOYUMH ¥ TOKCHUYHBIMH
BEIIIECTBaMHU, CPEJICTBAMH OBITOBOM XUMUU,

-OCYLIECTBJIATh TOUCK XUMHYECKOW MHGPOpMAIMK 10 Ha3BaHMSIM, HAEHTU(DUKATOpAM,
CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

-KPUTHYECKH OLIEHUBATH W MHTEPIPETUPOBATH XMMHUYECKYI0 WH(POPMAIIHMIO, COICPKAILIYIOCS B
COOOIICHHUAX CPEJICTB MaccoBoil uH(popManmu, pecypcax MHTepHeTa, HaydHO-TOMYISPHBIX
CTaThsX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISX BBISBICHUS OMIMOOYHBIX
CyXKJeHu’ U popMUpoBaHUS COOCTBEHHOU MO3HIIUH;

-TIPE/ICTABIIATh TYTH PEHICHUs TJIOOATBHBIX TPOOJeM, CTOSIIMX TMepel] YeTOBEYCCTBOM:

OKOJOI'MYCCKHX, SHEPTCTUUCCKHX, ChIPEEBBIX, U POJIb XUMHHU B PEHICHUU 3THUX HpO6JI€M.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCH:

-WJITIOCTPUPOBATh HA IIPUMEpax CTAaHOBJICHHE U SBOJIIOIMIO OPraHMYECKON XMMHH KaK HayKd Ha
Pa3IMYHBIX UCTOPUYECKHX ITAIax ee pa3BUTHUS,

-ICMOJb30BaTh METOJbI HAYYHOTO T[O3HAHUSA TPU BBIIOJHEHUH MIPOEKTOB U Yy4eOHO-
UCCIIEIOBATENIbCKUX 3a/1ad [0 M3YYEHHUIO CBOMCTB, CIIOCOOOB IMOJIyYEHHUS M PACIIO3HABAHUS
OpPraHMYECKUX BEIIECTB;

-00BSCHATH TPUPOJY U CIOCOOBI 00pa30BaHUS XMMHUYECKOW CBSI3M: KOBAJCHTHOH (MOJSPHOM,
HEMOJIAPHON), MOHHOM, METAITIMYEeCKON, BOJOPOJHON — C LEJIbI0 ONpEACTCHUS XUMUYECKOU
AKTUBHOCTH BEIIECTB;

-yCTaHABIMBATh TEHETHYECKYI0 CBsI3b MEXAy KlaccaMHU OPraHU4ecKHX BELIECTB s
000CHOBaHMS TMPHUHIMIHUATBGHOM BO3MOXXHOCTU TOJMYYEHHS] OPraHUYECKUX COCAMHEHUU
3a/IaHHOTO COCTaBa M CTPOCHUS;

-yCTaHaBJIMBATh B3aUMOCBSI3M MEXAYy (PakTamMu W TEOpHeH, MPUUYUHOW U CIEICTBHUEM TIpU
aHanu3e TMpOOJIEMHBIX CHUTyallud ¥ OOOCHOBaHMHM TPHHHMAEMbIX pEIICHHH Ha OCHOBE
XUMHYECKUX 3HAHUH.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA
10 kacc

Teopusi XMMHYECKOr0 CTPOCHHUSI OPrAaHUYECKUX COeIMHEHM .

[Ipupoa XMMHUYECKUX CBS3EU

Opranuyeckue BemiectBa. Opranudeckass xumus. CTaHOBIIEHHME OPraHMYECKONM XUMUU
KaKk Hayku. Teopuss XMMHUYECKOTO CTPOCHHUS BEIIECTB. YIVIEPOAHBIM ckener. M3omepus.
Hzomepsl.

CocTosiHME 3JIEKTPOHOB B aTOME. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. DIIEKTPOHHbIE
opbutanu. s-DIEKTPOHBI W p-3JeKTpoHbl. CnuH d3nekTpoHa. CHapeHHBIE SJIEKTPOHBI.
OnexrponHas KoHpurypamus. ['padudeckne 3MeKTPOHHBIE POPMYIIBL.

DOneKTpOHHas NpUpOJa XUMHUYECKHX CBSI3€H, P-CBSI3b U S-CBSI3b. METOJ BaJICHTHBIX
cszeil. Knmaccudukamnus oprannueckux coeauHeHnil. OyHKImoHanpHas rpymnmna.

Yraesonopoasl

[IpenenbHble yrieBoAopoj bl (ankaHbl). Bo30yxka€HHOE cOCTOSHHME aTroma Yrjepoja.
I'uOpunnzanust aToMHBIX OpOUTaNel. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE AJIKAHOB.

I'omonorn. T'omonornueckass pasHOCTb. I'oMonormyeckuii psaxn. MexayHapoaHas
HOMEHKJIaTypa OpraHM4ecKUX BellecTB. Mizomepust yriepoaHoro ckemiera.

Meran. Ilonydyenue, cBOWCTBAa W MNpPHUMEHEHHWE MeTaHa. Peakuuu 3aMenieHus
(rajmoreHupoBaHuE), JETUIPUPOBAHUS U H30Mepu3anuu ankaHoB. Llennbie peakunn. CBoOOIHBIE
paaukainsl. ['anoreHonpon3BOIHbIE alTKaHOB. [[MKiI0anKkaHsl.

Kpatnsie cBs3u. HempenenbHble yriaeBoaopoabl. AuskeHbl. CTpoeHHE MOJIEKYI,
rOMOJIOTHS, HOMEHKJIaTypa U u3zomepus. sp2 -I'mbpuamzanus. OteH (otuieH). M3omepus
MOJIOXKEHUS TBOWHOM CcBsi3U. [IpocTpaHcTBeHHAs M30Mepus (CTEPEOU30MepHs).

[Tonydyenue n XuMUYECKHUE CBOMCTBA aJIKEHOB. Peakiuu mpucoennuenus (rupupoBaHue,
raJIorTeHUpPOBAaHME, TUApaTalysl), OKHCIEHUS U TMoJauMepu3anud  ankeHoB. [IpaBuio
MapkoBHHKOBa. BbiCOKOMONEKYNIsIpHBIE coeArHEHUs. KauyecTBeHHbIE peaklvu Ha JABOWHYIO
CBS3b.

AnkamueHbsl (IMEHOBBIE yriieBogoponbl). WM3omepus u HomeHkmatypa. J(uBuHMI
(6yraguen-1,3). Mzomnpen (2-metmndOyranuen-1,3). ConpsokéHnable 1BOMHBIE cBsi3u. [lomydeHue
U XHMHUYECKHE CBOWCTBAa ankaaueHoB. Peakuuu npucoeauHeHus (TajJoreHUpPOBaHUS) U
MOJIMMEPHU3ALINHU AJIKAIUEHOB.

AnkuHbl. AuietuiieH (3TUH) U ero romojioru. M3omepus 1 HoMeHkIaTypa. MexkiaccoBast
uzoMepus. sp-I'mbpunuzanusa. XUMHUECKHE CBOMCTBa alKuMHOB. Peakuuu mnpucoeaWHEHUs,
OKHCJICHUS U NIOJIUMEPU3AIUU AIIKUHOB.

ApeHbl (apomaTHyecKue YriaeBOAOpOJbl). M3omepus u HOMEHKIaTtypa. beH3od.
bensonbHOE KoIB1O. Toyos1. M3omepus 3amecTuTenei.

XuMuyeckue CBoiicTBa OeH30lla W ero romosoroB. Peaknuu  3amerieHus
(rajoreHupoBaHUE, HHUTPOBAHME), OKHUCIEHUS W MPUCOCAUHEHHUS apeHoB. IlecTUrUABL.
['eneTnueckas CBSI3b ape€HOB C APYTUMHU YTJIEBOJIOPOJAMHU.

[Ipupoaubie ucTOUHUKU yriaeBoaopoaoB. [Ipupoaustit raz. Hedts. [lonytHbie HEDTAHBIE
ra3bl. KaMeHHbIN yroJib.

Ilepepabotka Hedtu. Ileperonka HepTH. PexkTudurannoHHas KoJoHHA. beH3uH.
JIurpoun. Kepocun. Kpekunr nedrenponykroB. TepmMuueckuil M KaTaaIUTHUYECKHH KPEKHUHIH.
IMuponus. Kucnopoaconaepskamiye opraHi4eckie COeIMHEHUs

Kucnopoaconepxamme opranumdeckue coeanHeHusi. OJHOATOMHBIE IIPEIEIIBHBIE
cnupthl. DyHKIMOHANBHASA Tpylna cnupToB. M30Mepus M HOMEHKIATypa CHMpTOB. MeTaHon
(MeTHIOBBIN crupT). DTaHoJ (ITUIOBBIN crupT). [lepBUYHBIN, BTOPUYHBIN U TPETUUHBIA aTOMBI
yraepona. Bogopoanas cBA3b.

[lonmyyenne u xumuueckue cBoicTBa cnupToB. CrnmpToBoe OpoxeHue. DepMeHTHI.
Bonoponnsie cBsi3u. @PH3M0I0THUECKOE NEHCTBUE METAHOA U ATAHOMA. AJIKOTOJIU3M.

MHoOroaToMHbBlE€  CHMPTBHL.  OTWIEHINIMKONb. [ymuepuH. XUMHUYECKHE CBONCTBA
IIpeIeNbHBIX MHOIOATOMHBIX CIUPTOB. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.



@eHoyibl. ApoMaTHyecKkue CHUpThl. XUMHYeCKHe cBoHcTBa (enona. KauecTBeHHas
peaxius Ha ¢peHon. KapOoHUIBEHBIE COSTUHEHUSI.

KapOonunpHast rpynmna. Anpaeruanas rpynmna. Ansaerunsl. Keronsl. M3omepus u
HOMEHKJIATYpA.

[Tosiyuenne W XUMHYECKHME CBOMCTBA  ainpleruioB. Peakuuum OKuCIEHHS U
MIPUCOEIUHEHMS anbaeruaoB. KauecTBeHHble peakuuu Ha anbjerujbl. KapOoHOBBIE KHCIOTHI.
KapOokcunpHas rpymnma (kapOokcorpynmna). Mzomepusi 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT.
OAHOOCHOBHBIE NpPEEIbHbIE

KapOonoBbie kucnotsl. IlogydeHne 0JHOOCHOBHBIX IPENENbHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOWCTBAa OJHOOCHOBHBIX MPEICIbHBIX KapOOHOBBIX KHCIOT. MypaBbuHas
KHUCJIOTA. YKCYCHasi KUCIOTa. ALIEeTaThl.

Cnoxusie »¢upsl. Homenknarypa. [lomydeHue, XWMHUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus srepudukanuu. lllenounoit ruaponns cioxHoro 3¢upa (OMbUICHHE).

XKupsl. TBépasie KUpbI, KUAKHE KUPbl. CHHTETUUECKUE MOIOIINE CPECTBA.

VYrneBoapl. Monocaxapuapl. ['mioko3a. @pykroza. Omnurocaxapuabl. Jlucaxapunsl.
Caxapo3a.

[Tomucaxapuael. Kpaxman. I'nmukoren. Peakuumss nommkonaeHcaunu. KauyecTBeHHast
peakuus Ha Kpaxmai. Lemmonos3a. Auernnnenitonosa. Knaccudukanus BOJIOKOH.

A3oTcojep:kalye opraHuyecKkue coeJuHeHust

A3oTcozepkalmye OpraHu4ecKue COEIWHEHMs. AMUHBL. AMHUHOrpynmna. AHWINH.
[Tosmydenne n XMMHUYECKUE CBOMCTBA aHUJIMHA.

AmuHoxkucnoTel. M3omepusa n HoMeHknaTypa. bunonspusiii von. Ilentuanas (amugHast)
rpynna. Ilentuanas (amugHas) CBsi3b. XHMMHMYECKHE CBOICTBA aMHUHOKUCIOT. llenmTupsl
THonunentuael. I uiuA.

benku. Crpykrypa OenkoBOW MOJEKyJdbl (TEpBUYHAs, BTOPHYHAS, TpPETUYHA,
YeTBEPTUYHAS). XUMUYECKUE CBOMCTBa OenkoB. JleHaTyparus W Tuapoiu3 OenkoB. l[BeTHbIE
peakiuu Ha OCTTKH.

A3zoTcoaepkamue rerepouukiandyeckue coenuHenus. Ilupuaun. ITuppos. [Mupumuaus.
[TypuH. A30THCTBIE OCHOBAHMSI.

Hyxnennossie kucnotsl. Hykneotuapl. KommiemeHnTapHble a30TUCTBIE OCHOBAHHUSL.

Xumus 1 310poBbe yenoBeka. apmakoaornyeckas XUMusl.

XuMHUS MOJTUMEPOB

[Tonumepsi. CreneHp  MoJMMEpHU3ALIMH. Monomep. CTpykTypHOE  3BEHO.
Tepmomnactuunbeie nonumepsl. CtepeoperyisapHblie nonumepsl. [lommastunen. Iomunponuien.
[TonurerpadropaTusieH.

TepmopeaktuBHble mosuMepbl. DeHomopopmanmpieruaHble  cMobl.  [lmacTmaccsl.
®enomuactbl. AMuHOIUIACTHI. [leHomIacThI.

[Ipupouslit kayuyk. Pe3una. D60HUT.

CHUHTETHYECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

11 kaace

Teopernyeckue 0CHOBbI XMMHUM

Baxsneilmne XuMu4ecKue NOHIATHS U 3aKOHBl. XUMHUYECKHUI 3JIEMEHT. ATOMHBII HOMED.
Maccosoe uncio. Hyxkiunasl. Paguonykinuasl. M30tomnsr.

3aKOH COXpAaHEHUS MacChl BEUIECTB. 3aKOH COXPAaHEHMsS W NPEBPAILECHUS SHEPruu.
Hedekt macchl.

[Mepromuuecknii 3akoH. OnekTpoHHas KoHpurypamus. ['padudeckas >IEKTpOHHAS
¢dopmyna. Pacnipenenenre 21eKTPOHOB B aTOMaX AJIEMEHTOB MaJbIX M OOJIBIINUX TEPHUOJIOB, S-, P,
d- u f-omementbl. JlantaHowmel. AKTHHOWABI. VCKYCCTBEHHO TOJyYCHHBIC 3JIEMEHTHI.
BanentHocTh. BaseHTHBIE BO3MOXKHOCTH aTOMOB. Bo1opogHbIie coenMHEHUS.



Crpoenune BemiectBa. MoHHas cBa3b. KoBaneHTHas (mossipHas M HEMOJSIpHAs) CBS3b.
DnexkTpoHHas ¢popmyna. Meramunyeckas CBs3b. BogopoHas CBS3b.

I'uGpuau3anys aTOMHBIX OpOUTAJICH.

Kpucrannel: aToMHble, MOJIEKYISIpHbIE, WOHHbBIE, METAJIMUECKUE. OJEeMEHTapHas
sYerKa.

Homumopduszm. I[Momumopdusie Momubukanuu. Amtotponus. M3omepus. ['omonorusi.
XUMUYECKUN CHHTE3.

Xumuueckue peakuud. OKHUCIUTETbHO-BOCCTAHOBHUTENIbHBIE — peakiuu. Peakiuu
pa3NOKEHUs, COCAWHEHMs, 3aMENICHUs, OOMEHa. OK30TEepMHYECKHE U DHIOTEPMHUYECKHUE
peakiuu. OOpatuMble W HeoOpaTuMble peakmuu. TertoBol 3pdekT peakiuu. 3akoH ['ecca.
Tepmoxumuueckue ypaHeHus. Ternora oOpa3oBanus. TemnoTra cropaHusl.

CKOpOoCTh XMMHUYECKOW peakiuu. AKTHBUPOBAHHBIM KOMIUIEKC. 3aKOH JCHCTBYIOIINX
Macc. Kunetnueckoe ypaBHEHUE peaklUu.

Karanu3. Karanuzarop. Wuruburop. ['OMOTeHHBII U TeTEpOTreHHBIM  KaTallu3.
Karanutrnueckue peakuuu.

Xumnueckoe papHosecue. [Ipuanun Jle Hlatense. PacTtBopsl. JlMcniepcHbIE CUCTEMBI.

PactBopel. ['pyboaucnepcHble cuctembl (CycneH3uun U sMmyibcun). KosougHbie
pacTBOPHI (30711). ASPO30JTH.

CrocoObl  BBIpOKEHHsI  KOHIIGHTpPAIlMA  PAacTBOPOB. MosipHass  KOHIICHTPAIIHS
(MOJIIPHOCTB). DIEKTPOJIUTHI.

Onektponurnyeckas aucconuanus. Crenenp nucconuannu. KoHcTraHTa aucconmanuu.
Bonopoausnii nokazarens. Peakiun noHHOTO 0OMeHa.

I'maponus opranndecknx BeniecTs. I uapoans conei.

DIIEKTPOXUMHUYECKUE peakiuu. ['anbBaHWYEeCKUid 3neMeHT. DnekTpoabl. AHoxd. Katon.
AKKyMynsATOp. TOTIMBHBINA 3JIEMEHT. DJIEKTPOXUMHUS.

Psg ctaHmapTHBIX 3J€KTPOAHBIX MOTEeHIMaNoB. CTaHmapTHble ycinoBUs. CTaHIApTHBIN
BOJIOPOJAHBIN JIEKTPO/I.

Koppo3sus meramioB. XumMuueckast M 3JIEKTPOXUMHUYECKasT KOPPO3HSL.

DIIEKTPOJIN3. DIEKTPOJIN3 BOJIHBIX PACTBOPOB. DJIEKTPOJIU3 PACIIABOB.

Heopranunueckasi xumusi

Mertamnbl. CriocoObl nostyueHus: MetauioB. JIErkue u Tsoxénbie MeTaibl. JlerkonnaBkue
Y TYrorviaBkue MeTajuibl. Meramnuyeckue anemMeHTsl A- u b-rpynn. Meas. [unk. Turan. Xpom.
Kenezo. Hukensp. [1naTuna.

Cmnassl. Jlerupyromue no6asku. Yépueie Metaiuibl. [[BeTHbie MeTamuibl. UyryH. Craib.
JlernpoBaHHbIE CTANIH.

OKcubl ¥ THAPOKCUIBI METAIIIIOB.

Hemeramnsl. IIpocTeie BemecTBa — HeMeTauibl. Yriepoa. Kpemuuit. Azor. @ocdop.
Kucnopona. Cepa. @Top. Xnop.

Kucnotueie okcunpl. Kucnoponcoaepxamue kucinotel. CepHas KucioTa. A30THas
KHCJIOTA.

BonopoaHbie coequHEeHNsT HEMETAJUIOB.

I'eneTnyeckast CBSI3b HEOPraHUUECKUX U OPTAaHUYECKUX BEIIECTB.

XuMHUS U KU3Hb

XuMHrueckasi IPOMBIIUIEHHOCTh. XUMHUYECKasi TEXHOJIOTUSL.

XUMHUKO-TEXHOJIOTMYECKNE MPUHIMIBI MPOMBIIIIEHHOTO MOJIyYeHUs] MeTaioB. UépHas
Metamnyprus. [IpousBoactBo uyryHa. JlomenHas neub. Arnomepauus. I[IpomsBoacTBo cranu.
Kucnoponnsiii koHBepTep. be3oTxo1HOE TPON3BOACTBO.

Xumusa B ObiTy. [lponmykTel muTaHus. beitoBas xumusa. OTAETOYHBIE MaTEPHAIIBI.
JlexapcTBEHHbIE Tpemaparbl. DKOJOTMYECKUH MOHMTOpUHT. [IpeaenbHO  momycTUMble
KOHIICHTPALIUH.
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