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MOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMma mo XMMHH COCTaBlieHa Ha OCHOBE IIporpaMMmbl cpemHero oo01ero
oOpa3oBaHus 10 XUMUHU (0a30BBI YpOBEHB) U MporpaMmbl Kypca xumuu mis 10-11 kimaccor
o01eoOpa3zoBaTeNnbHBIX yUpexaeHuii (6a3oBsiit yposenb) O.C.I'abpuensna.

PabGouass mporpamma mnpegHazHayeHa I u3ydeHuss xumuu B 11 kiacce cpenHei
obmreoOpa3zoBatenbHOM mKodbl 1o  yueOHuKy O.C.I'aGpumensH. Xumwus. 11 kmacc. ba3osiii
ypoBeHb: yueb. s oOmieoOpasoBarenbHbix yupexnenuit / O.C.l'abpuensn. — 9-e¢ wusn.,
crepeotunt. — Mocksa. «[IpocBemenuney, 2021. JlanHas mporpaMma peanu3yeTcss B yueOHHKax
«Xumus. 11 kmace» aropos O.C. I'abpuensn, I.I.JIsicoBa. - M.: [Ipoda, 2014.

VyeOuuku cootBerctByeT DenepanbHOMY TOCYIapCTBEHHOMY 00pa30BaTEIbHOMY
CTaHAapTy CpeAHero (MoaHoro) oouero o0pa3oBaHusl.

H3yuenue xumuu 6 cmapwieni wKone Ha 0a30860mM YPO6He HANPABIEHO HA
docmudicenue caedyrumux yeneii:

. O0CBOCHHE CHCTEMBbI 3HAHUH 0 XUMUYECKOU COCTaBJIAIOIIECH
€CTECTBEHHOHAYYHOM KapTUHBI MHPA, a TAKXKE O CUCTEME BaXKHEUIIMX XMMHYECKUX MOHATUH,
3aKOHOB U TEOPUI;

. OBJIa/IeHHEe YMEHUSIMU TIPUMEHATh TOJY4YCHHbIE 3HAHUS I OOBSCHEHHS
pa3HOO0pa3HBIX XMMHUUYECKUX SIBJICHHH M CBOMCTB BEIIECTB, OIEHKH POJIM XUMHUU B PA3BUTHUH
COBPEMEHHBIX TEXHOJIOTUH U MOJTYyYEHUU HOBBIX MAaTEPHAIIOB;

. pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB M HMHTEIUICKTYyaJbHBIX CIIOCOOHOCTEH B
MPOIIECCE CAMOCTOSATEIFHOTO MPUOOPETCHUsI 3HAHUW U YMEHUU 10 XMMHUH C UCIOJb30BAHHEM
Pa3IMYHBIX KCTOYHUKOB MH(OPMAIIUHU, B TOM YUCJIE KOMITBIOTEPHBIX TEXHOJIOTHI;

. BOCNIMTaHMe YOSXKICHHOCTH B IO3HABAEMOCTH MHpA, HEOOXOIMMOCTH BECTH
300pOBBI  00pa3 JKM3HU, XUMUYECKH TI'PAaMOTHOTO OTHOLIEHUS K CBOEMY 370POBBIO U
OKpYXaroIIER cpene;

. NpUMeHEeHUe TNOJYYEeHHbIX 3HAHMI M  yMeHUH oisi 6e30MmacHoro
UCIIOJIb30BAHMSI BEIIECTB M MaTepUalioB B OBITY, CEITLCKOM XO3SIIICTBE M HAa MPOMU3BOACTBE, a
TaK)Ke Ul peLIeHUs] IPAKTUYECKHUX 3aJa4 B ITOBCEJHEBHOM XU3HHU, IPENYIPEXKICHUS SIBICHUM,
HAHOCSLIUX BpPEJ 3710POBBIO U OKPYKAIOILEH cperie.

@opMbl  TTPOMEXKYTOYHOW W HUTOTOBOM aTTECTAllUd - KOHTPOJbHBIE PabOTHI,
TECTUPOBAHUE.

Mecrto npeamera B 0a3MCHOM Y4eOHOM IlJIaHe

[Iporpamma paccuntana Ha 33 uaca. M3 HUX: KOHTPOJBHBIX pabOT-2 , MPAKTUYECKUX
pabor-2.

TpeGoBaHusi K yPOBHIO OATOTOBKH Y4aIMXCH

B pezynomame uzyuenus xumuu Ha YyHUGEPCATbHOM YPOGHE YUEHUK O00J1)HCEH

3name / noHUMamao

. éajicneliuiue XumMuyecKkue NOHAmMUA . BEUIECTBO, XMMHYECKHI 3JIE€MEHT, aToM,
MOJIEKYJIa, OTHOCHTEIIbHBIC aTOMHAas W MOJICKYJSIpHAsT MacChl, MOH, aJUIOTPOMUS, H3O0TOIIbI,
XUMHUYECKas CBs3b, DJIEKTPOOTPHUIATEIBHOCTh, BAJCHTHOCTh, CTENEHb OKHUCJICHHS, MOJb,
MOJIIpHAsi Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYSIPHOTO CTPOCHMS,
pPacTBOPBI, AJIEKTPOIHUT M HEIICKTPOJHT, SIEKTPOIUTHYECKAS IAUCCOLMAIMS, OKHCIUTENIb H
BOCCTAaHOBHUTEJb, OKHUCJICHHWE W BOCCTAaHOBJICHHE, TEIUIOBOM J((EKT peakiuu, CKOPOCTh



XUMUAYECKOW  peakUuH, KaTajiu3, XUMHUYECKOE pPABHOBECUE,  YIJIEPOAHBIM  CKEJIET,
(hyHKIIMOHAIBHAS TPYIINA, U30MEPHsi, TOMOJIOTUS,

° OCHOGHblE 3AKOHbI XUMUU. COXPAHEHUS MacChl BEUIECTB, IOCTOSHCTBA COCTABa,
MEPUOINYECKUN 3aKOH;

° OCHOGHble meopuu  XuMuu. XUMUYECKOW  CBSA3H,  IJIEKTPOJMUTHUYECKON
JIUCCOIUAIINY, CTPOCHUS OPraHUYECKUX COCIMHECHUM;

° eadicHelluiue geuiecmea U Mamepuaisl. OCHOBHbIC METAILIBI U CILIABbI; CEpHas,
COJISTHAs, a30THAs M YKCyCHasi KHCIIOTHI, IIEJIOYM, aMMHAK, MUHEpaJbHbIE ynoOpeHUs, METaH,
STHJICH, alleTUJIeH, OCH30J1, 9TAaHOJ, JKUPBI, MbUIA, TIIOKO3a, caxapo3a, KpaxMmall, KJieTdarka,
OCJTKH, UCKYCCTBEHHBIC M CHHTETUYECCKHUE BOJIOKHA, KAYYyKH, IJIaCTMACCHI;

yMmeTh
v Ha3blgamb W3yUCHHbIE BELIECTBA M0 «TPUBHAIBHOW» WIM MEXIyHapOIHOH
HOMEHKJIaType;
v onpedenamp. BaJCHTHOCTb U CTENEHb OKUCIIEHUS XUMHYECKHUX 3JIEMEHTOB, THII

XMMHUYECKOW CBSI3M B COENMHEHHUAX, 3apsj] HOHA, XapaKTep cpeabl B BOOHBIX pacTBOpax
HEOPTraHWYECKUX COCNUHEHUM, OKHUCIUTEIb U BOCCTAHOBUTEIb, MPHUHAICKHOCTh BEIIECTB K
pa3IMYHBIM KJIACCAM OPraHUYECKUX COCTMHCHHM;

v Xapakmepuzoeams. OSIEMEHTHI MaJbIX TEPHOAOB 10 WX TOJOKEHHUIO B
nepuognueckoir cucreme J[.M.MenneneeBa; oOmme XWMHUYECKHE CBOICTBA METAJLIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPraHMYECKUX COCIWHEHUN; CTPOCHHUE U
XUMHUYECKAE CBOMCTBA NU3YYEHHBIX OPraHUYECKUX COCAMHCHHIA;

v 00bACHAMb 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS; IPUPOAY
XUMHUYECKOW CBSI3W  (MOHHOM, KOBAJEHTHOM, METAJUIMYECKOW), 3aBHCUMOCTh CKOPOCTH
XUMHUYECKOW PEAKIINH U MOJIOKEHUST XUMUYECKOTO PABHOBECHUS OT PA3IMUHBIX (PaKTOP OB;

v 6bINOIHAMb XUMUYECKUIl IKChepumenm TIO PpACIO3HABAHUIO BaKHEUIIMX
HEOPraHWYECKUX U OPTaHUYECKUX BEIICCTB;

v npoeooums  CaMOCTOATEIbHBI  MOMCK  XMMHYECKOM  uHpopmanmuu ¢
WCIOJB30BAaHUEM PA3IIMYHBIX UCTOYHUKOB (HAYIHO-TIOMYJISPHBIX U3JIaHUH, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB VMHTepHETA); HCIOIh30BaTh KOMIBIOTEPHBIC TEXHOJIOTHU JJIsi 00pabOTKU |
nepenavyu XUMHIECKO HH(POPMALIMK U €€ MIPEACTaBICHUS B Pa3IMYHbIX (OpMax;

HCI0JIB30BATh PHOOpPeTEeHHbIE 3HAHUS U YMEHHS B NPAKTHYECKOH AeATeJbHOCTH H
NOBCEAHEBHOM KU3HU IS

> OOBSICHEHMSI XUMHYECKUX SIBJIEHUH, MPOMCXOMSIIUX B Hpupoje, ObITy U Ha
IIPOU3BO/ICTBE;

> ONpEeNETICHUs] BO3MOXHOCTU IPOTEKAHUS XUMHUYECKUX MpEeBpallleHud B
pa3IMYHBIX YCIOBMSIX U OLEHKU UX MOCIIECTBUIH;

> 9KOJIOTUYECKU TPaMOTHOTO ITOBEACHUSI B OKpY’Karoleil cpese;

> OLIEHKU BJIMSIHMSI XUMUYECKOT O 3arps3HEHHs] OKpY’Kalollell cpebl Ha OpraHu3M
Yesi0BeKa U IpYrue KUBbIE OpraHU3Mbl;

> Oe3ormacHoro oOpaimieHuss ¢ TOPIOYMMHM M TOKCHUYHBIMHU  BEILlECTBAMHU,
nabopaTOpHBIM 000PYIOBAaHUEM

> IIPUTOTOBJIEHUS PACTBOPOB 3aJaHHOM KOHILIEHTPALIUU B OBITY U Ha IPOU3BOJICTBE;

> KPUTHYECKOH OIIEHKU JTOCTOBEPHOCTH XMMHYECKOH MH(pOPMALIUH, MOCTYMAIOMIEeH

13 pa3HbIX UCTOYHHUKOB.



JIM4HOCTHBIE, IPpeIMeTHbIE H MeTalNpe/IMeTHbIE Pe3y/1bTaThl 0CBOCHHS Kypca

N3yuenne xumuu B CTapuied IIKOJE€ JAa€T BO3MOXKHOCTb JOCTUYbL CJEIYIOIIMX
pe3y/IbTaToOB B HAIIPABJICHUH JIUYHOCTHOIO Pa3BUTHS:

1. BOCIIMTAHUE POCCUNCKON TI'PaKAAHCKOM HMJEHTHMYHOCTH: MaTPUOTH3Ma, JHOOBU U
yBaKeHHI0O K OTeuecTBY, YyBCTBa TOPAOCTH 3a CBOI PoauHy, 3a POCCHHCKYIO XHMHUYECKYIO
HayKy;

2. (opMHpOBaHUE IETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAayKH U OOIIECTBEHHOH NMPAKTHKH, & TAKXKE COIMAJIbHOMY, KyJIbTYpHOMY,
S3BIKOBOMY U JTyXOBHOMY MHOT000pa3ni0 COBPEMEHHOI'O MUPAa;

3. (¢opMHpOBaHUE OTBETCTBEHHOIO OTHONICHHS K YYEHHIO, TOTOBHOCTH W
CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHMBALIMM K OOYYEHHIO U
MO3HAHUIO, BBHIOOPY MPOGHIBHOTO 00pa30BaHUS HAa OCHOBE MH(GOPMAIMU O CYIIECTBYIOLIMX
npodeccusix M JIMYHBIX HPO(PECCHOHANBHBIX INPEANOYTEHUNH, OCO3HAHHOMY IOCTPOEHHUIO
UHIUBUAYAIbHOM 00pa3oBaTeIbHOW TpPAaeKTOPUUM C YYETOM YCTOWUYUBBIX I103HABATENbHbIX
UHTEPECOB;

4. (¢opMupoBaHUE KOMMYHMKaTUBHOM KOMIIETEHTHOCTM B 00pa30BaTEIbHOM,
OOIIIECTBEHHO IOJIE3HOW, Yy4yeOHO-MCCIEe0BATENbCKOM, TBOPYECKOM W JAPYrMX BHJAX
NeATeIbHOCTH;

S. (dopMHpOBaHUE MOHUMAaHMS LIEHHOCTH 30pPOBOr0 M Oe3omacHoro odpasa *u3HHU;
YCBOGHME TMPaBWJ HWHAMBHUIYaJbHOTO W  KOJUIGKTUBHOIO O€30MacHOrO IOBEACHUS B
Ype3BbIYANHBIX CUTYALHSIX, YTPOXKAIOLIUX KU3HU U 37I0POBBIO JIOACH;

6. (hopMHpOBaHHE MO3HABATEIILHOW M WH(POPMAIMOHHOW KYJIBTYpPbhI, B TOM YHUCIIC
pa3BUTHE HABBIKOB CAMOCTOSITEIbHON pabOThl ¢ y4eOHBIMU NMOCOOUSIMH, KHUTAMHU, JOCTYITHBIMH
MHCTPYMEHTAMHU M TEXHHYECKUMH CPeICTBAMH NH(OPMAITMOHHBIX TEXHOJ OT Hif;

7. (opMHpOBaHHE OCHOB 3KOJOTMUECKOTO CO3HAHUS Ha OCHOBE MpPU3HAHUA
[IEHHOCTH H3HH BO BCEeX ¢ MPOSBICHUSAX U HEOOXOOUMOCTH OTBETCTBEHHOIO, OEpEKHOro
OTHOLICHMS K OKPYXKAIOILIEH Cpele;

8. pa3sBUTHE TOTOBHOCTH K PEIIEHUIO TBOPYECKHUX 3aJady, YMEHHUS HaXOIUTh
aZlcKBaTHbIE CIOCOOBI MOBENEHMSI M B3aUMOICHCTBHS C NapTHEpaMU BO BpeMs Yy4eOHOH u
BHEy4eOHOM NesATeNbHOCTH, CIOCOOHOCTH OLIEHUBAaTh NPOOJEMHBIE CUTyallUd M ONEPaTUBHO
IPUHUMATh OTBETCTBEHHBIC pEIIEHHs B Pa3JIMYHBIX NPOAYKTHBHBIX BHJAX JEATEIbHOCTH
(yueOHasi oM CKOBO-HCCIIE0BATENbCKAsl, KIIyOHAs, IPOEKTHAs!, KPYKKOBast U T. II. )

MeTtanpeaMeTHBIMH pe3y/bTaTaMH OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOMN MPOrpaMMbl
OCHOBHOT'0O 00111eT0 00pa30BaHUs ABIAIOTCA:

1. OBJIAJICHUE HABbIKAMH CAMOCTOSTEIBHOIO IPHOOPETeHUsT HOBBIX 3HAHUIA,
opraHu3aluy y4eOHO! AedTeNbHOCTH, IOUCKA CPEICTB €€ OCYIIECTBICHNUS;

2. yMEHHE TJIAHUPOBATh MYTU JOCTUIKEHHUS LieJied Ha OCHOBE CaMOCTOSTENBHOTO
aHaJM3a yCJIOBUI U CPENICTB UX JOCTHUKEHUS, BBIJCISATh AJIbTEPHATUBHBIE CIIOCOOBI 10CTUKEHUS
LIeJIM U BBIOUpaTh Hanbosee 3 PeKTUBHBIN CITOC00, OCYIECTBIIATh MO3HABATEIILHYIO Pe (PIEKCHIO
B OTHOUICHUH JICHCTBHIA MO PELICHUIO yUYeOHBIX U MTO3HABATEIBHBIX 3a]1a4;

3. yMEHHE TOHUMATh MPOOJEeMY, CTaBUTh BONPOCHI, BBIABUIaTh THIOTE3Y, J1aBaTh
OlpeliefieHHe TMOHATUSAM, KJIACCU(HUUIUPOBAaTh, CTPYKTypHpOBaTh MaTepuall, IPOBOIUTH
JKCIIEPUMEHTHI, ApPryMEHTUPOBAaTh COOCTBEHHYIO MO3MIHIO, (OPMYIMpPOBaTh BBIBOABI U
3aKJIIOYCHUS;



4. YMEHUE COOTHOCUTb CBOM JEHCTBUS € IUIAHUPYEMBIMH pe3yJbTaTaMu,
OCYILIECTBJISITh KOHTPOJIb CBOEH J1€ATEIbHOCTHU B IIPOLIECCE JOCTUKEHUS PE3YNIbTaTa, ONpeiesiTh
CIocoObl AEHCTBUN B paMKaX HPEIJIOKEHHBIX YCIOBUII M TpeOoBaHUM, KOPPEKTUPOBATH CBOU
JIEHCTBUS B COOTBETCTBUU C U3MEHSIIOLLIECHCS CUTYaIUEH;

S. ¢dbopMupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B OOJNACTM MCHOJIb30BaHUS
MHCTPYMEHTOB M TEXHMUYECKUX CPEACTB HH(POPMAIMOHHBIX TEXHOJOTMH (KOMIIBIOTEPOB U
IPOrpaMMHOI0 00eCIedeHus1) Kak MHCTPYMEHTAJIbHO OCHOBBI PAa3BUTHSI KOMMYHHUKATHBHBIX U
MI03HABATENILHBIX YHUBEPCAIBHBIX yUEOHBIX 1CHCTBHIA;

6. yYMEHHE CO3/1aBaTh, IPUMEHSATh U MPE0O0Pa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIU U
CXEMBbI JJIs pEeLIeHUs Y4eOHbIX U M03HABATENbHbIX 33/1a4;

7. YMEHUE U3BJIEKaTh MHPOPMALUIO U3 pa3IMYHbIX UCTOUHUKOB (BKJIIOYas CPEACTBA
MaccoBoil HMH(poOpManuu, KOMIAKT-AMCKM Y4eOHOro HasHaueHHus, pecypcbl MHTepHera),
CBOOOJHO MOJIb30BATHCS CIIPAaBOYHOM JIMTEPATYPOM, B TOM YHCJIE U Ha JIEKTPOHHBIX HOCUTEISX,
co0io1aTh HOpMBI HTHPOPMALIMOHHONW N30MpaTeIbHOCTH, ITUKH;

8. YMEHUE Ha IPAKTUKE I0JIb30BAThCS OCHOBHBIMM JIOTMUECKMMU IpHUEMAMH,
METOIaMU HaOII0[eHUsI, MOAEIUPOBAHMsI, OOBSICHEHUS, PELIEHUs TPO0IeM, IPOrHO3UPOBAHUS U
ap.;

9. YMEHUE OpraHU30BBbIBaTh CBOK XM3Hb B COOTBETCTBUHU C INPEACTABICHUSAMU O
37I0pPOBOM 00pa3e *HU3HH, IpaBax U O0S3aHHOCTSX I'Pa)JaHUHA, LIEHHOCTIX OBITHS, KYJIbTYPhI U
COLIMAJIbHOTIO B3aUMOJIEH CTBUS;

10. YMEHHUE BBINOJIHATh IMO3HABATEIbHBIE U IPAKTUYECKUE 3aJaHHS, B TOM 4YHUCIE
IIPOEKTHBIC;
11. YMEHUE CaMOCTOSTEIBHO M apryMEHTHUPOBAHHO OLIEHUBAaTb CBOU JCHUCTBUSA U

JeUCTBHUSI OTHOKJIACCHUKOB, CONEP)KaTebHO OOOCHOBBIBAS IMPABHIIBHOCTh WM OUIMOOYHOCTH
pesynbTaTta U crocoba JelcTBUS, alIeKBaTHO OIEHHBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy
(aKTUYECKOr0 MJIM IPEAINOJIAaraeMoro pacxoa PecypcoB Ha peIIeHHE 3a/aud, a TaKKe CBOU
BO3MOXHOCTH B JOCTHKEHHUH LI ONPEIECIEHHON CI0XKHOCTH;

12. yMeHHe paboTaTh B rpymnmne — 3(GEeKTUBHO COTPYIHUYATh M B3aUMONEHCTBOBAThH
Ha OCHOBE KOOPAMHALIMHU PA3JIMYHBIX MMO3UIUNA MPH BBIPAOOTKE OOIIEro pemeHus B COBMECTHON
NesITeNbHOCTH; CIyIIaTh MapTHepa, (OpMyJIHpoBaTh M apryMEHTHPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOK MO3ULMI0O U KOOPJIWHHUPOBATh €€ C IMO3ULHMU MAPTHEPOB, B TOM
YHClie B CUTYallUu CTOJIKHOBEHUS WHTEPECOB; MPOAYKTHUBHO pa3pelmaTh KOHQIUKTHI HA OCHOBE
ydyeTa HMHTEpPEeCOB M NO3ULUNA BCEX €ro YYaCTHUKOB, IMOMCKA M OLEHKH aJbTePHAaTHUBHBIX
Croco0oB pa3pernieHus: KOoH (QIUKTOB.

IIpenmeTHbiMu pe3yabrataMu ocBoeHUss OCHOBHOW 00pa30BaTENbHON HPOrpaMMbI
OCHOBHOT0 00111ero 00pa3oBaHus SBISIOTCS:

1. (dbopMupoBaHrUEe TMEPBOHAYAIBLHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTaBICHHHA O
BEI[ECTBAX, MX IMPEBpPALICHUSIX U MPAKTUYECKOM IMPUMEHEHUH; OBJIAJICHUE IOHATHUIHBIM
anmnaparoM U CUMBOJIMYECKUM A3bIKOM XHUMUU;

2. OCO3HaHME OOBEKTHBHOI 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak o0JacTu
COBPEMEHHOI'O €CTECTBO3HAHUS, XUMUUYECKUX MPEBPAIICHUN OpPraHU4YEeCKUX U HEOPraHMYECKUX
BEIIECTB KAK OCHOBbl MHOTMX SIBJICHHW JKMBOM M HEXKHBOM MPUPOABI, YIIyOJeHHe
MIPEJCTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MHpA;

3. OBJIaJICHHE OCHOBAaMHU XMMHUYECKOH TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBAThH
1 00bEKTHBHO OIEHUBATh KU3HEHHBIE CUTYal[H, CBSI3aHHBIE C XUMHUEH, HaBbIKaMH 0€30I1acHOTO
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o0pallleHus ¢ BEIIECTBAMHU, UCIIOJIb3yEMbIMU B ITOBCEAHEBHOMN JKU3HU; YMEHHUEM aHAJIU3UPOBAThH
U IUJIAaHUPOBATh DSKOJIOTMYECKH Oe30MacHOe IMOBEJEHUE B LEIIX COEpEeKEeHUs 30pOBbS U
OKPYXaIOLIEH Cpenbl;

4. (¢opMupoBaHHE YMEHMI yCTaHABIIMBATh CBS3M MEXIY peaJibHO HaOJI01aeMbIMU
XUMHUYECKUMH SBJICHUSMH U MPOLECCAMU, IPOUCXOISAIIUMHI B MUKPOMHPE, OOBSACHATH IPHUUNHBI
MHOTrooOpa3usi BEIECTB, 3aBHCUMOCTb HMX CBOHCTB OT COCTaBa W CTPOEHHs, a TaKkKe
3aBHUCHUMOCTb IIPUMEHEHMS BEIIECTB OT UX CBOWCTB;

5. NpUOOPETEHHs ONBITA MCHOJIB30BAHUS Pa3IMYHBIX METOIOB M3Y4YCHHUS BEILECTB;
HaOTIONEHUS 32 UX MPEBPAIICHUSIMH TPU TPOBEIEHUH HECIOKHBIX XMMUYECKHX YKCIIEPUMEHTOB
C HUCII0JIb30BaHUEM JIA0OPaTOPHOro 00OpynOBaHUS U TPUOOPOB;

6. YMEHUE OKa3blBaTh IEPBYIO IOMOIIb IPH OTPABIEHUAX, OXKOrax M JPYyrux
TpaBMax, CBSI3aHHBIX C BELIECTBAMH U Ja00OpaTOPHBIM 000PYIOBAHUEM;

7. OBJIQZICHUE IpHUeMaMH paboTel ¢ HH(pOpPMaLUell XUMHUYECKOIO COAEpKaHus,
IIPEJCTaBICHHOW B pa3HOW (opme (B BuAE TekcTa, (Gopmys, rpa@uKoB, TaOJIMYHBIX JAHHBIX,
cxeM, (pororpaduii u 1p.)

8. CO3JaHUE OCHOBBI AJis (POPMUPOBAHMS MHTEpPECA K PACIIMPEHUIO U YIIIyOJIEHUIO
XMMHUYECKUX 3HAHUHN U BbIOOpA XMMUHU KaK NMPOQHILHOIO MpeiMeTa IPpH MEepexXoae Ha CTYIEHb
cpenHero (mojHoro) oOmiero oOpa3oBaHHWs, a B JajbHEHIIEM U B KauecTBE cdepsl CBOE
npodeccuoHaIbHOMN e TebHOCTH;

9. (dbopMHUpOBaHUE NPEACTABICHUNH O 3HAYCHUU XUMHMUYECKOH HAyKd B PpELICHUH
COBPEMEHHBIX HKOJIOTHYECKUX MpPoOIeM, B TOM YHCIIE B IPEJOTBPAIIEHUH TEXHOTEHHBIX H
9KOJIOTHYECKUX KaTacTpod.

yaca (1 gac B Henemo), B 11 knacce 34 yaca (2 yaca B HEZI€IIO).

COIJEPKAHME OBYYEHUA

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue ocHOBBI Xumuu. CTpoeHune aroma.

Xumuueckuii anemeHT. AtoMm. Sapo aroma, H30TONBL. OJIEKTPOHHAs O000JIOUKa.
DHepreTUuecKue ypoBHHU, MOAYPOBHU. ATOMHbBIE OpOUTau, S-, p-, d- snemenTsl. OcoOEHHOCTH
pacrpeneneHus 3JeKTPOHOB MO OpOUTAsIM B aTOMax AJIEMEHTOB MEPBBIX UETHIPEX MEPUOOB.
DNeKTpOHHAsI KOH(PUTYpalns aTOMOB.

[lepuonnueckuit 3akoH u Ilepuonnueckas cucrema XuUMUYecKuX diemeHTtoB [I. .
MenneneeBa. CBsi3p mnepuonuueckoro 3akoHa u Ilepuonuueckod CHCTEMBbl XHMHUYECKUX
anemeHToB J[. M. MeHzeneeBa ¢ COBpEMEHHON TeOpued CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnaM u nepuoaam. 3Ha4yeHUe MepuoiuueCcKOro 3aKOHa B pa3BUTUU HAYKH.

Crpoenue BemecrBa. /{UcniepcHbIe CHCTEMBbI H PACTBOPBI.

XuMmudeckasi CBsi3b. Buabl XxuMuueckod cBs3u (KOBaJICHTHAs HETOJSpHAs W TOJspHasd,
WOHHAs, MeTaulnueckas). MeXxaHu3Mbl O0pa3oBaHUs KOBAJICHTHOW XHUMHYECKOW CBS3H
(oOMeHHBIIH u JIOHOPHO-aKLENTOPHBIN). Bonoponnas CBSI3b. BaneHntHOCTS.
DnekTpooTpulareabHocTh. CTenenb okucieHus. oHbl: KaTHOHBI M AHUOHBI.

BemecTBa MONIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsTne o nucnepcHbIX cucteMax. MCTUHHBIE U KOJUIOMHBIE pacTBOPBL. MaccoBast 101
BELICCTBA B PACTBOPE.

Knaccudukanus Heopranuyeckux coeauHeHuid. HomeHknarypa HeopraHMYecKHX
BelecTB. [eHeTHYecKkass CBSI3b HEOPraHWYECKHX BELIECTB, MNPUHAISKAIMUX K pa3IM4HbIM

KJj1acCcaM.

XuMu4yecKkue peakium.

Knaccudukaruss XMMHYECKHX pPEaKIHid B HEOPraHWYECKOW M OpPraHMYecKOW XHMUHU.
3aKOH COXpaHEHHS Macchl BEIIECTB, 3aKOH COXpPAaHEHUsS U TPEBpallleHHs SHEPruu Mpu
XUMHUYECKUX PEAKIUAX.

CxopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iau4HbIX (akTopoB. OOpaTHMblE peakIUu.
XuMHu4eckoe paBHOBecHe. DaKTOpbI, BIUSAIOIIME HA COCTOSHUE XHMHYECKOIO pPaBHOBECHS.
[Tpunuun Jle HlaTense.

Onektponutudeckas auccouuanus. CunpHbie U cnadbie 3maeKkTpoiuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpabHasl, IEJIOYHAS.

OKHCIIMTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKCHEepUMEHTAIbHbIE METOABl MU3YUEHHUs BEIIECTB U MX IMPEBPAILCHUN: JEMOHCTpPALUS
tabmun «Ilepumoanueckas cucrema xumuueckux snemeHToB J[. U. MenneneeBa», usydeHue
Mozenell KpUCTaUNTMYECKUX pPelETOK, HaONIOACHWE M OINUCAaHUE JIEMOHCTPAIMOHHBIX H
mabopaTOpPHBIX OMBITOB (pa3ioKEHHE IEepPOKCHUIa BOAOPOAA B MPUCYTCTBHHM KaTaIM3aropa,
OIIpE/ICJICHUE CpEbl PACTBOPOB BEUIECTB C IMOMOLIbI0 YHHBEPCAJIbHOTO MHAMKATOPA, PEaKLUU
WOHHOIO OOMEHa), MPOBEICHUE MPAKTHUYECKOW paboThl «BiusHuE pa3iIuyHbIX (PAKTOPOB Ha
CKOPOCTh XMMHYECKOU pEaKIIHI».

Pacuérnbie 3anaun.

Pacuérel mo ypaBHEHHMSM XUMHUYECKHX pEaKUU, B TOM YHUCIE TEPMOXHUMHUYECKHUE
pacuéThl, pacu€Thl C UCMOJIB30BAHUEM IMOHSITHS «MACCOBAs JI0JISI BEIIECTBAY.

BemecrBa u ux ceoiicrea. Heoprannyeckass xumusi

Mertauisl. [lonoxenne metaiios B [lepuoguueckol CUCTEME XUMUYECKUX NIEMEHTOB /],
N. MenneneeBa. OcoOEHHOCTH CTPOCHHS 3JEKTPOHHBIX 00O0N0YEK aTOMOB MeTayoB. OOmue
¢usnyeckue cpoiictBa MeTayioB. CrlaBbl METaUIOB. DJIEKTPOXUMUUECKHHA P HAMpsIKEHUN
METaJUIOB.

XUMHUYECKHE CBOWCTBA BAXKHEHWINIMX METAJUIOB (HATPHUM, KaJWW, KaJdbIMd, MarHHMH,
AJTIOMUHUN, UHK, XPOM, JK€J1€30, M€/lb) U UX COCIMHEHUN.

O6urue criocoObl moxydeHust MeTauioB. [IpuMeHeHne MeTasoB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YyUEHMs] BEIIECTB MU HUX MPEBpALICHUN: HU3yuEeHHE
KOJUTEKUIUU «MeTasuibl U CIIaBbl», 00pa3I[0B HEMETAJUIOB, PELICHHE SKCIEPUMEHTAIBHBIX 3a/ad,
HaOMIOIeHNEe M OMHMCAaHHE EMOHCTPAIMOHHBIX U JIA0OPaTOPHBIX OMNBITOB (B3aMMOJCHCTBHE
TUAPOKCUAA AJIFOMUHUS C PACTBOPAMM KHUCJIOT U IIEI04el, KaYeCTBEHHbIE PEaK[UU Ha KATHOHBI
METaJUIOB).

Hemerannsl. IlonoxkeHune HemeramnoB B llepuogudeckodl cucCTeME XUMHUYECKUX
sanemenToB JI. M. MenneneeBa W 0OCOOEGHHOCTH CTpOCHUS aToMOB. (DU3NYECKHE CBOWMCTBA
HEMETaIJIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEpbl, a30Ta, ¢ocdopa,
yriieposia U KpeMHHUS) ¥ UX COSAMHEHUN (OKCHUIIOB, KHCIOPOJACOAEPIKAIMUX KUCIOT, BOTOPOTHBIX
coenuHeHuil). [IppumMeHeHne BaKHEHIITMX HEMETAJJIOB i X COSAMHEHU.
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Pacuérnplie 3anaun.

Pacuéter maccel BemecTBa i 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OMHOTO W3 YYACTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CJIA OTHO U3 BEIIECTB UMEET IPUMECH.

XuMHA U COBPEMEHHOE 00111eCTBO.

PoJib xumMuu B 00ecCrieueHnH SKOJIOTHUECKOM, SJHEPIeTHICCKOW 1 MUIIEBOM O €30IMacCHOCTH,
pasBuTuM MeauUUHBL [IoHATHE O HaydyHBIX METOAAX IIO3HAHMS BELIECTB M XUMHUYECKUX
peaKIui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUINAX MTPOMBIIUIEHHOTO TONyYEHUs
BOXHEHIIMX  BEIIECTB. TEXHOJIOTHS: XHUMHUYECKas IPOMBIIUIEHHOCTb, METaJUIyprus,
MPOU3BOACTBO CTPOUTEIBHBIX MAaTEPHAIOB, CEIbCKOXO3SIMICTBEHHOE NPOU3BOJACTBO, IHILEBA
MPOMBIIINIEHHOCTh, (papMalieBTUYECKasi MPOMBIILIEHHOCTh, HPOU3BOACTBO KOCMETHUECKUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pUaJIOB, AJIEKTPOHHAs MPOMBILLIEHHOCTb,
HAHOTEXHOJIOTHU.

UenoBek B MHUpE BEIIECTB M MaTEpPHAJIOB: BAXKHEWIIHME CTPOMTEIBHBIE MaTepHaJbl,
KOHCTPYKLUHMOHHBIE MaTepHalibl, KPAacKW, CTEKJIO, KEpaMHKa, MaTepHalibl JUIsl SJIEKTPOHUKH,
HaHOMaTepHasbl, OpPraHUYECKHE U MUHEPATbHBIE YI0OpEHUS.

XyUMHS ¥ 3I0pOBbE YEIIOBEKA: IMpaBuia HMCIOJb30BAHUS JIEKAPCTBEHHBIX Mpenaparos,
npaBuiIa 0€30MaCHOr0 MCIOJb30BAHUS MPENapaToB OLITOBONH XMMHH B TIOBCEIHEBHOM KU3HH.



11 KUIACC

KoaungecTBo 4acoB

Ne Konrpoan | IIpakruu DJieKTpOHHBIE (HH(]POBbBIE)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMbl
n/n Bceero HbIE ecKme oOpa3oBare/ibHbIe pecypchl
padoThI padoThl
Pasnen 1. Teopernueckne ocHOBbI xXuMuu. CTpoeHHe aToma.
Crpoenue aroMmoB. [lepunoguueckuii 3akoH u
bubmoteka IIOK
1.1 [Tepuonnueckas cucreMa XMMUYECKUX JJIEMEHTOB 5 1
https://myschool.edu.ru/
J1. 1. MenpaeneeBa
Paznen 2. Ctpoenue BemecTBa. J(McnepcHble CUCTEMbI H PACTBOPDI.
bubaroreka [JOK
2.1 Ctpoenue BemectBa. MHOroo0Opasue BEIIECTB
P - P H 12 https://myschool.edu.ru/
Pasnen 3. Xumuueckue peakuuu 7
Bbubmuoteka IIOK
3.1 XUMHUECKHE PEAKIIIU
peaxtt https://myschool.edu.ru/
3.2 CKOpOCTb XUMUYECKHX PEAKIIHI 1
3.3 DNEKTPOTUTUYECKAs PeaKIIus 8 1
ViToro 1o pasien 32 bubmoreka [IOK
P Y https://myschool.edu.ru/
Pa3nen 4. BemecTBa u ux cBoiicrBa. Heopranuueckasi Xu Must
bubmoteka IJOK
4.1 MeTamisl
9 1 https://myschool.edu.ru/
Bubmoteka IIOK
4.2 Hemeramnsl
. 1 1 https://myschool.edu.ru/
4.3 CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB 4 bubmrorexka HOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

bubaroreka [JOK

n
TOTO THO pasaeiy 26 https://myschool.edu.ru/
Paznen 5. Xumusi u coBpeMeHHO€E 00111eCTBO.
51 XUMHS U )KU3Hb 7
Wroro no pazageny 7
OBLIEE KOJIMYECTBO HACOB I10 [TPOI' PAMME 65
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https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xumus, 11 knacce/ I'a6puensa O.C., M. «Zpodar»

Xumus, 11, I'a6puensn O.C., Octpoymon WU.I'., CnankoB C.A.M. «IIpocsemenuey, 2020

METONYECKHUE MATEPUAJIBI 1JI151 YUUTEJISA

1. O.C.I'abpuensn, I.I".JIsicoBa « Xumus Metoauueckoe mocooue — 06a3oBbIii ypoBEeHb» - M.:
Hpoda 2022 rox.

2. O.C.T'abpuensn, U.I.OctpoymoB, «O01mas XuMusi B TECTax, 3a/a4yax, yrnpaxHeHusx. 11
knace» — M.: JIpoda, 2023 rox.

3. O.C.Tl'abpuensn, II.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTponbHBIE U
IPOBEPOYHBIE paboThI K yueOHUKY». — M.: [lpoda, 2021 .

4. O.C.I'abpuensn, I'I"JIsicoBa, A.I.Beenenckas «Xumus 11 xnacc: HacronbHas kHura ass
yuutens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensu, [.I'.JIsicoBa, A.I'Benenckas «Xumus 11 knacc: HactonpHas kHura s
yuutens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.PemeroB, U.I' OctpoymoBa «3agaun mo XUMHH U CIOCOOBI KX
pemenus» - M.: «JIpodar, 202 1ro.

7. B.I. lenucoBa «Xumus 11 kmacc moypounsie miaanbl mo ydeonuky O.C.I'aGpuensna,
["I"JIbicoBoit» - Boarorpan» Yuurtens 2018rog.

8. M.A.Pg6oBa, V.IO.Hesckas, P.B.JIunko «Tectel mo xumun 11 xmace», - M.: Dk3aMeH,
2019r.

9. O.C.I'abpuensan, U.I.octpoymoB «XUMUYECKUN SKCIIEpUMEHT B Ikoje 11 kmacey; - M.:
Hpoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
UHTEPHET

http://www.chemnet.ru I'azera « XuMusi» u caiiT At yuutenst «51 uay Ha ypoK XUMHN

http://him.1september.ru Eaunas xosmnekiwms [JOP: I[TpeamerHas koyekust « XUMUs»

http://school-collection.edu.ru/collection/chemistry

EcTtecTBeHHO-HAy4YHBIC AKCIIEPUMEHTHI: XUMUSL. Konnekmus Poccwuiickoro

0011e00pa3oBaTeILHOTO MOpTaa
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukOepoBoii
http://www alhimik.ru Bcepoccuiickas onummuana IMKOJIbHUKOB 110 XUMUH

http://chem.rusolymp.ru Opranudeckast XUMHsI: SIEKTPOHHBIA YUEOHUK ISl CPETHEH IIIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIN y4ESOHHK

http://www hemi.nsu.ru OTKpbITHIH KOJISIK: XUMHS

http://www.chemistry.ru

JIUCTaHIIMOHHAS OJUMIIMAJa [0 XHMHH: TEJICKOMMYHHKAIMOHHBIA 00pa30BaTelIbHbIH
MPOEKT
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