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IosscHuTeILHAA 3aANMUCKA

Hacrosimast pabGouass mporpaMma IO XHMHU COCTaBjieHa Ha OCHOBe DenepajbHOTO
roCyIapCTBEHHOrO0 00pa3oBaTENIbHOIO CTaHmapTa cpenHero odiero oOpa3oBaHHs, MPUMEPHON
IPOTrpPaMMBI CpenHero odmero oopa3oBaHusl.

3a ocHOBy paboueil mnporpammbl B3sTa mporpamma kKypca xumum 1 8-11 ximaccos
obmmeobpa3oBatenbHbIx yupekaernii (arop H.H.I'apa) u Ilpumepnas mporpamMma no XuMHH Ha
ocHOBe DenepasbHOrO TOCYJApCTBEHHOTO OOpa30BATENBPHOrO CTAaHAApPTa CPENHEro o0Iero
obpa3oBaHUsI.

Xumusi Kak y4eOHBIH NpeAMeT BHOCUT CYINECTBEHHBIM BKJIAJ B HAyYHOE MHPOIOHMMAaHHUE, B
BOCIIMTAHWE U Pa3BUTHE YYAIIMXCs, NPU3BaHA BOOPYXKUTh YHYAIIMXCS OCHOBAMHM XUMHUYECKHUX
3HaHMUH, HEOOXOAMMBIX Ui TMOBCEOHEBHOH >KU3HH, 3aJOXHUT (PYHOAMEHT Ui AabHEHIIero
COBEPIIEHCTBOBAHUS XMMHMYECKHX 3HAHWH, KaKk B CTApIIMX KJAcCaxX, TaK U B JPYIHX Y4eOHBIX
3aBEACHUSIX, a TaKKe MPaBUJIIbHO COPUEHTHPOBATH MOBEAEHHE YUalluXCcs B OKpyJKawollel cpere.
VYyaiuecs noay4aroT CBEAEHHs O KOHKPETHBIX Mepax IO 3alUTe OKPY KaroLeh cpebl.

B sTOM HampaBieHHWH MPHOPHUTETAMH AJIsl Y4eOHOTO MpeaMera « XUMUs» Ha CTYTIEHH CPEIHEro
o0mrero o0pa3oBaHUs ABJISIOTCS: UCIOJIB30BAHUE IS MTO3HAHUS OKPYIKAIOLIETO MHpa Pa3IMIHbIX
MeTOAOB (HAOMIONEHUs, M3MEPEHHUs, OIbIThI, HKCIEPUMEHT), MpPOBENECHHE TNPAKTHUYECKUX U
7a00paTOPHBIX PadOT, HECIIOKHBIX SKCIIEPHIMEHTOB U OMHCAHHE UX PE3YJbTAaTOB, COONIOJCHHE
HOPM M TIPaBHJI MOBEICHUS B XUMHUYECKUX JlabopaTopusx, B OKpyxawoieil cpene. [IporpamMma mo
XUMUH [TO3BOJISIET PACKPBITh BEAYLINE UeU U OTAENbHbIE MTOJI0KEHNs, BA)KHbIE B [I03HABATEIIbHOM
U MHPOBO33PEHUYECKOM OTHOILIEHUH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT COCTaBa U CTPOEHMI,
00yCIIOBIEHHOCTh NPUMEHEHHUSI BEIECTB HUX CBOWCTBAMH.  T€OpPETHYECKYyI0 OCHOBY H3yYEHHUS
XUMHMH COCTaBJISIET aTOMHO- MOJEKYJSIpHOe yueHue, nepuoandeckuil 3akon J[.M.Menneneesa c
KPaTKUMH CBEJEHUSMH O CTPOEHHH AaTOMOB, BHJAAX XHUMHUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX
XUMUYECKUX PEaKLIUM.

Henu u 3ana4u u3ydeHus: yueOHOro npeamera:

- OCBOEHHE BAXHEWIINX 3HAHWH OO0 OCHOBHBIX TMOHSTHAX M 3aKOHAX XMMHUH, XUMHYECKON
CHUMBOJIUKE,

o0yueHne XUMUHN, XUMHIECKONH CHMBOJIHKE;

- OBJIQJICHUE YMEHMSIMH HaONIOaTh XUMHYECKHE SIBJICHHUS, TPOBOANTb XHUMHUYECKHI
SKCIIEPUMEHT, IMPOU3BOAUTH PACUYEThl HA OCHOBE XUMHYECKUX (OPMyJI BEINECTB M ypPaBHEHHI
XUMHUYECKUX PEaKLUIL,

- pa3BHTHE TO3HABATEJIbHBIX HMHTEPECOB M HHTEIUIEKTyaJbHBIX CIIOCOOHOCTEH B Ipolecce
NPOBENECHUS] XHMHYECKOTO SKCIIEPHUMEHTa, CaMOCTOSITEIbHOrO NPUOOpEeTeHHs] 3HAaHWHA B
COOTBETCTBUH C BO3HUKAIOIINMH JKU3HEHHBIMH MOTPEOHOCTSMH,

-BOCIIUTAHNE OTHOLIEHHUS K XHMMHUU Kak K OJHOMY M3 (PyHIAaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U SJIEMEHTY OOIIEeUeIOBEUECKOH KYJIbTYPHI,

- TPUMEHEHHUE TIONyYEeHHBIX 3HAHWHA W YMEHHUH 111 0€30macHOro HCIIONB30BAHMS BELIECTB U
MaTepuasioB B OBITy, CEJIbCKOM XO3AWCTBE W Ha MPOU3BOACTBE, PEIIECHUs MPAKTUYECKHX 3a1ad B
MOBCEHEBHON >KU3HU, NPEAYNPEKACHUs SBJICHHUN, HAHOCSIIMX BpeA 3I0POBBK) 4YEJIOBEKA H
OKpyKarolleu cpene.

Oo0mas xapakTepucTHKa yueOHOro npeamera

OcCHOBHbIMU MpoOJIEMAaMH XHUMHH SIBJSIIOTCS HM3YYEHHE COCTaBa W CTPOSHHS BEIIECTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOE€HHUsS, KOHCTPYHUPOBAHHE BELIECTB C 3aJaHHBIMU CBOMCTBaMH,
UCCJIEAOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKHUX MPEBPALNEHUN W MyTel YNPaBJICHUS UMH B LEJAX
MOJIyY€HUs BELIECTB, MATEPHAIIOB, SHEPTHH.

B kxypce xumuM yuaiiuecs: 3HAaKOMSTCSl C MEepPBOHAYaJIbHBIMU IOHATHUAMU. aTOM, MOJIEKyJa,
MPOCTOE U CJIOKHOE BEIIECTBO, (PU3NIECKIE U XUMHUUECKUE SIBJICHUS, BAJICHTHOCTD, 3aKJIaIbIBAIOTCS
NPOCTEHIIE HABBIKY B HAITMCAHUH 3HAKOB XUMHUYECKHUX 3JIEMEHTOB, XUMHUYECKHX (POPMYJT MPOCTHIX
U CJOXHBIX BEIECTB, COCTABJICHUU HECJIOXKHBIX YPABHEHUN XUMHUYECKHX PEaKLUUN, OArTCA



MOHATHSL O HEKOTOPbIX XHWMHUYECKHX 3aKOHaX: aTOMHO — MOJIEKYJIIPHOM YYE€HUH, 3aKOHE
MOCTOSIHCTBA COCTaBa, 3aKOHE COXPAHEHMsI MacChl BELIECTBA, HA MPUMEPE KUCIOPOAa U BOAOPOIA
yrnyOJsitoTCsl CBeAeHUs 00 3JIeMEHTe U BEIeCTBe. Y Halluecsl U3Y4arT KIacCH(PUKAIINI0 MPOCTHIX
U CJOXHBIX BELIECTB, CBOWMCTBA BOJIbI, OKCHAOB, KHCJIOT, OCHOBAHUH, COJICH, 3aKpPEIUISIOT
MPAKTHYECKNE HABBIKK, HEOOXOMUMbIC MPH BBITOJHEHUH MPAKTHYECKUX W J1a0OpaTOPHBIX padoT.
HsyudaroTcss CTpykTypa NEPUOAUYECKON CHCTeMBbl xuMuueckux syeMeHToB J[.HM.MeHnneneesa,
MEePUOANYECKUI 3aKOH, BUIIbl XUMHUUYECKOHN CBSI3U.

Mecto npeamera «XHUMHS» B y4eOHOM IJIaHe

Ha npenmer «Xumusi» B 11 knacce orogutcs 102 yaca: B mepBoM nonyroanu 34 daca (2 yaca B
Henemo) — Oa3oBbIi ypOBEHb, BO BTOPOM TOJYTOAMH BBIACIEHO IO Y4eOHOMY IUIaHY
JOTIOTHUTENBHO 68 yacoB (4 yaca B Henemr0) — MPOUIBHBIA YPOBEHb.

ILnanupyembie pe3yJibTaThl 0CBOCHUS YYe0OHOT 0 MpeaMeTa

JIn4HOCTHBIE, MeXKNPEeAMETHBIE, MPeAMeTHbIE Pe3yJIbTAThI

W3yyenne XUMHM B IIKOJE AT BO3MOXKHOCTh IOCTHYb CIENYIOIIUX pe3yJbTaTOB B
HAIPaBJICHNUH JINYHOCTHOTO PA3BUTHA

1) dbopmupoBaHHe 4y BCTBA FOPIOCTH 32 POCCHHCKYIO XUMHUECKYO HAYKY;

2) ¢dopmMupoBaHHE IIEOCTHOIO MHPOBO33PEHHS], COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, & TAKXKE COLMAJIBHOMY, KYJbTyPHOMY, SI3BIKOBOMY U
IYyXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MUPA;

3) dopmupoBaHHE OTBETCTBEHHOTO OTHOINECHUS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPAa3BUTHIO U CaAMOOOPAa30BAHUIO HA OCHOBE MOTHBALMH K OOYYEHUIO M TO3HAHUIO, BBIOOPY
npodribHOro 00pa3oBaHusl HA OCHOBE MH(GOPMAIMH O CYIIECTBYIOIIUX MPOQECCHsIX U JIMIHBIX
npodeCcCHOHATBHBIX NPEATOYTEHHH, OCO3HAHHOMY MIOCTPOESHHIO UHIIUBUY AJTbHOM
00pa3oBaTeNIbHON TPASKTOPHH C YIETOM yCTOHYMBBIX TTO3HABATENBHBIX HHTEPECOB;

4) ¢dopMupoBaHHEe KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOpa30BaTeNbHOW, OOIIECTBEHHO
NOJIE3HOM, y4eOHO-UCCIeN0BATEIbCKON, TBOPUECKON U IPYTUX BUAAX ACATEIBHOCTH,

5) ¢dopMupoBaHHE LEHHOCTH 3I0POBOrO M 0O€30macHOro oOpas3a JKM3HM, YCBOCHHE IPaBHII
WHIMBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MacHOrO IOBEACHUS B YPE3BBIYAMHBIX CHUTYALUSX,
YIPOXKAKOLIUX KU3HU U 3[I0POBBIO JIFOAEH;

0) ¢dopmupoBaHHE MO3HABATENBPHOW M WH(POPMALMOHHON KyJbTYpBL, B TOM YHCJE Pa3BUTHE
HABBIKOB CAMOCTOSITENIbHOH paboTel ¢  yueOHbIMM TOCOOMSIMH, KHHUTAaMH, JOCTYITHBIMU
WHCTPYMEHTAMHU M TEXHUYECKIMH CPEACTBAMHU HH(OPMALIMOHHBIX TEXHOJIOT U,

7) opmMupoBaHHE OCHOB 3KOJOTHYECKOrO CO3HAHMS Ha OCHOBE MPHU3HAHUS LIEHHOCTH KH3HH BO
BCEX €€ MPOSIBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHUS K OKPY KaroIIeh
cpexne;

8) pa3BUTHE TOTOBHOCTH K PEMICHHWIO TBOPYECKHX 3a1a4, YMEHHUs HAXOOUTh a/leKBaTHBIE
CrocoOBbl TIOBEACHUS M B3aUMOJEHCTBUSA C NApPTHEPAMH BO BpeMs y4eOHOH H BHEy4eOHOMH
OESITEeIbHOCTH, CIMOCOOHOCTH OLEHUBATh MNPOOJIEMHBIE CUTyallMM WU OMNEPaTHBHO NPUHHMATH
OTBETCTBEHHBIC PELIEHHs B PA3JIMYHBIX NMPOIYKTHBHBIX BUAAX NEATENBbHOCTH (yueOHash MOMCKOBO-
HCCIIEIOBATENIbCKAs, KITyOHAas!, MPOEKTHAsL, KPYKKOBAst U T. I1.).

MeranpenMeTHbIMH ~ pe3yJIbTaTaMH  OCBOEHHsSI OCHOBHOH 00pa30BaTENbHOM MPOTPaMMBI
OCHOBHOTO 00111er0 00pa30BaHuUs SBJISTFOTCS:

1) oBnameHWe HaBBIKAMH CAMOCTOSITENIbHOTO TNPUOOPETEHHs HOBBIX 3HAHUH, OpraHU3aluu
y4eOHOH 1eATENbHOCTH, ITONCKA

CPENCTB €€ OCYIIECTBIICHUS,

2) yMeHHe IUTAHUPOBAaTh NyTH HOCTIDKEHUs LeJled Ha OCHOBE CaMOCTOSITEJIBHOTO aHAaJN3a
YCJIOBHI U CPENCTB AOCTIDKEHHS 3THX LeJIeH, BBIACTSATH albTePHATHBHBIE CIIOCOOBI TOCTHKEHHS
e U BbIOMpaTh Hanbonee 3PeKTUBHBIN CrIOCO0, OCYINECTBIATH MO3HABATENBHYIO PE(IEKCHIO B
OTHOILIEHUH ACHCTBUI MO PEIIEeHNI0 YIeOHBIX U TO3HABATENbHBIX 33124,



3) mnoHmMaHue TPOOJIEMBI, YMEHHE CTaBUTb BONPOCHL, BBIABUTATb THIIOTE3Y, OaBaTh
ONpENeNeHNs] TMOHATHSM, KJIACCU(PHUIHMPOBATh, CTPYKTYpUPOBaTh  MaTepHal, IPOBOAHTH
SKCIIEPUMEHTBI, aPTYMEHTHUPOBAaTh COOCTBEHHYIO MNO3HMLMUIO, (OPMyJIMPOBATh BBIBOABI |
3aKJTFOUCHHS,

4) ¢bopMupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIONB30BAHUS HHCTPYMEHTOB H
TEXHUYECKHX CPEeNCTB HMH(POPMALMIOHHBIX TEXHOJOTHUH (KOMIIBIOTEPOB M MPOTPAMMHOTO
o0ecrieueHnst) KaK MHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTHsI KOMMYHHKATHBHBIX U MMO3HABATEIbHBIX
YHHUBEPCAIbHBIX yYeOHBIX AEHCTBUI,

5) ymeHue u3BieKaTh HHPOPMAIIUMIO M3 PA3IMUHBIX HCTOYHHKOB (BKJIFOYAsi CPECTBA MAaCCOBOMH
uHpOpPMaLNK, KOMIAKT-IUCKU yueOHOro Ha3zHaueHus, pecypcel MHTEpHeTa), yMeHHe CBOOOTHO
MOJIb30BATHCS CIIPABOYHOH JINTEpATy POH, B TOM UHCIIE M Ha 3JEKTPOHHBIX HOCHUTEISIX, COOFOAATh
HOPMBbI HH()OPMAIIMOHHONW U30UPATEIbHOCTH, 3THKH,

6) yMeHHEe Ha TpPAKTHKE II0JIb30BAThCS OCHOBHBIMH JIOTHUECKUMH MpPHEMaMH, METOAAMHU
HaOJIFOICHUS], MOZIETIMPOBAHUS, OOBSCHEHHS, PELICHUs IPOOIeM, IPOTHO3UPOBAHUS U . ;

7) yMeHHE OpraHU30BaTh CBOK *KM3Hb B COOTBETCTBHUH C MPENCTABICHUSIMH O 3710POBOM oOpasze
JKU3HH, TPaBaX M OOS3aHHOCTSAX TPAKJAHMHA, LEHHOCTSAX OBITHS, KyJbTYPbl U COLMAIBHOTO
B3aMMO/ICUCTBUS,

8) yMeHHe BBITNOJIHATD IO3HABATENIbHBIC U MPAKTHYECKUE 3aJaHUsI, B TOM YHCJIE IPOESKTHBIE,

9) bopMupOBaHHE YMEHHsI CAMOCTOSITEIbHO U apryMEHTHPOBAHO OLICHWBATh CBOU NEHCTBUS U
OeHCTBUS OOHOKJIACCHUKOB, CONEPKATeIbHO OOOCHOBBIBAsl MMPABHJIBHOCTb WM OIIMOOYHOCTH
pesyabprata u cnocoda NeHCTBHs, aleKBATHO OLICHUBATh OOBEKTHBHYIO TPYIHOCTb Kak Mepy
(baKkTUYEeCKOro WM MPEAIoJaraeMoro pacxofa pPecypcoB Ha pelleHHe 3a1adyd, a TaKXKe CBOU
BO3MOYKHOCTH B JOCTIKEHUH LIEJIN OTIPENEIEHHON CIIOKHOCTH,

10) ymenue padorate B rpymnme — 3(p(HEKTUBHO COTPYIHUYATE M B3aMMOACHCTBOBATh HA OCHOBE
KOOPAWHALMM  PAa3IMYHBIX MO3WULHUA TNpU BBIPA0OTKE OOLIEro pemeHuss B COBMECTHOU
AeSITeNIbHOCTH, CJYIIaTh MapTHEPA, (OPMYJIHUPOBATh U ApTyMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO
OTCTaMBAaTh CBOIO MO3ULIMIO U KOOPIUHUPOBATH €€ C MO3ULIHNEH TapTHEPOB, B TOM UHCIIE B CUTYAIHU
CTOJIKHOBEHUsI MHTEPECOB; MPOAYKTUBHO paspeluaTb KOH(IMKT HAa OCHOBE y4éTa HMHTEPECOB U
MO3UIUH BCEX €ro yYaCTHUKOB, IMOMCKA M OLEHKH AaJbTEPHATHBHBIX CIIOCOOOB pa3perieHus
KOH(JINKTOB.

IIpenMeTHBIMU pe3yJbTaTaMH OCBOCHHSI OCHOBHOHM OOpa3oBaTEeNbHOH IMPOrpaMMbl CPEIHEro
o01ero o0pa3oBaHUS SIBIISTIOTCS

1) oco3HaHue OOBEKTUBHOM 3HAUMMOCTH OCHOB XHUMHYECKOH HayKU KaK OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHMS, KOMITOHEHTa OOILIeH KyJbTypbl W TNPAKTHUECKOH NESTeIbHOCTH 4YEJOBEKa, B
YCJIOBHSIX BO3PACTAIOIIEH «XMMHU3ALUM» MHOTHX Cep *KIU3HH COBPEMEHHOTO OOIIECTBa; OCO3HAHUE
XUMHYECKUX MPEBPAIlEHI HEOPTaHWYEeCKUX M OPraHWYEeCKUX BEIECTB KaK OCHOBBI MHOTHX
SIBJIEHUI JKUBOW W HEKUBOW NMPHUPOIABI, yriTyOJieHHe MPEACTaBICHHH O MAaTEePHaJbHOM €IUHCTBE
MUpA,;

2) OBIQCHHWE OCHOBAMH XHMHYECKOH TI'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATH M
OOBEKTHBHO OLICHMBATH JKU3HEHHBIE CHUTYallUH, CBS3aHHbIE C XUMHEH, HaBBIKAMH 0€30MacHOro
oOpallieHHs1 ¢ BeIECTBAMH, HCIIOJIb3yEeMbIMH B MTOBCEIHEBHOHN JKU3HU, YMEHHEM aHAJIU3UPOBATh U
IUIAHUPOBATh 3KOJIOTHUECKH Oe30MacHoe TMOBeNeHHE B LEsIX CcOepeXeHHs 370pOBbs U
OKpYKaro1lei cpenbl,

3) ¢opmupoBaHHE MEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX NMPEACTABICHUN O BELIECTBAX, UX
NPEBPAIEHUsIX W TPAKTUYECKOM  NPUMEHEHHWH, OBJIAJCHHE MOHATUIHBIM anmapatoM H
CHMBOJIMYECKUM SI3IKOM XUMHH Ha YPOBHE, JOCTYITHOM MOAPOCTKAM,;

4) ¢opmMupoBaHME€ YMEHHUIl yCTaHABIMBATb CBSI3U MEXOYy pEaTbHO HAOIIOZAeMBIMU
XUMHYECKUMH SIBJICHUSMH M TPOLIECCAMHM, MPOUCXOASIINMH B MHKPOMHPE aTOMOB M MOJIEKYJI,
OOBSICHATh MPUYHUHBI MHOTOOOpa3Hsl BEIECTB, 3aBUCUMOCTb UX CBOWMCTB OT COCTaBa M CTPOCHUS, a
Takke 00yCIIOBIEHHOCTh MPUMEHEHUS BEIECTB OCOOCHHOCTSIMU HX CBOKCTB;

5) npuobpeTeHne OMbITA TPUMEHEHUS XUMHUYECKHX METOJOB HW3YUYEHHs] BEIIECTB MU HX
npeBpaleHnii: HaOMoAeHHe 3a CBOMCTBAMH BELIECTB, YCIOBUSMH TPOTEKAHUS XHUMHYECKUX



peakuii; NMPOBEIEHUE ONBITOB M HECJIOXKHBIX XUMHUYECKHX 3KCIEPUMEHTOB C HCIIOJIb30BAaHUEM
nabopaTopHOTro 00OpyIOBaHUS U MPUOOPOB;

0) yMeHHe OKa3blBaThb MEPBYI0 IMOMOIIb NPH OTPABICHHUSAX, OXKOrax U IPYyTUX TpPaBMax,
CBSI3aHHBIX C BEIECTBAMH U JIA0OPATOPHBIM OOOPYIOBAHUEM,

7) oBnaneHue mpueMaMu padoThl ¢ MHPOPMAIIUEH XUMHUYECKOTO COAEPKaHUs, MPEeNCTABICHHON
B pasHOH ¢opme (B Buae Tekcra, Gpopmyi, rpaduKoB, TAONUYHBIX JaHHBIX, cXeM, dororpaduii u
ap.);

8) co3maHue OCHOBBI sl (HPOPMUPOBAHUS HHTEPECA K PACIIUPEHUIO U YTIyOIEHHI0 XUMUYECKHX
3HaHMH M BBIOOPa XMMUU B JajibHEWIIeM B KauecTBe cdepbl cBoel NpodeccCHoHaNbHOM
TESITeTbHOCTH.

TpeGoBanusi kK ypoBHIO NOAroTOBKM yuamuxcs 11 kiaacca:

VYuamuecs B pe3ysbTaTe yCBOCHUs pasesna JOKHbI

3HATH/IIQHUMATD:

®  BaOKHEWIINE XUMHYECKUE TOHSTHUS. BELIECTBO, XMUMHUYECKUN 3JIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJIAPHAs] MacChl, MOH, aJUIOTPOMMUS, U30TOMbI, XUMUYECKas CBA3b,
3JIEKTPOOTPHULATENBHOCTD, BAaJ€HTHOCTD, CTENEHb OKUCIICHUs, MOJb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, BeLIECTBA MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS, PACTBOPBL DSJEKTPOIUT U
HERJIEKTPOJIUT, 3JIEKTPONIUTHYECKAs: AUCCOLUALNSA, OKHCINUTENb U BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE, TeIUIOBOH 3(dexkT peaknuu, CKOPOCTh XHMHUYECKOM pEaKIUH, KaTajus,
XUMHUYECKOe PABHOBECHE, YIJIEPONHBIHN CKeleT, Py HKIMOHAIbHAS TPYTIa, U30MePHs, TOMOJIOTHS,

® OCHOBHBIE 3aKOHbl XHMHH. COXPAHCHHE MAacChbl BEILECTB, IIOCTOSIHCTBA COCTaBa,
MEePUOANYECKUN 3aKOH,

® OCHOBHBIE TEOPHUH XUMHHU. XHUMHUYECKOW CBSI3H, DJICKTPOJIUTHUYECKON JHUCCOLMALIUY,
CTPOCHMS OPTAaHUYECKUX COENMHECHHUIA,

e  BaXKHEHIIME BELIECTBA U MaTe€pHUaJIbl. OCHOBHBIE METAJUIbl U CIUIABBI, CEpPHAas, COJIsSHas,
a30THAasl W YKCYCHAasi KHUCJIOTHI, IIEJIOYH, aMMHAaK, MHHEpaJbHbIe YAOOpEHUs, METaH, STUJICH,
arieTusieH; OEH30J, 3TAHOJ, SKUPBL, MbLIA, DIIOKO3a, C€axapo3a, Kpaxmaj, KJIeTdaTka, OeJNKH,
HCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, Kay4dyKH, [JIaCTMACChI,

YMeTh:

®  Ha3bIBaThb U3YUYEHHBIC BEIIECTBA MO KTPUBUAJIBHOWY M MEXKIyHAPOTHONW HOMEHKIIATYPE;

®  ONpEeneNsTh. BAJCHTHOCTh U CTEIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, THUIl XUMHYECKON
CBS3M B COCOUHEHMSX, 3aps] HOHA, XapakTep Cpeabl B BOAHBIX PacTBOPAX HEOPTaHUYECKHUX
COEAVMHEHHH, OKUCIUTENIb U BOCCTAHOBUTENDb, MPUHAJIEKHOCTh BELIECTB K Pa3IMYHBbIM KJaccam
OpraHUYE€CKUX COCIUHEHUI,

®  XapaKTEepU30BaTb. 3JIEMEHTbl MaJjbIX MNEPUOAOB IO HX MNOJOKeHHIO B Ilepuommueckoit
cucteme J[ M. MeHneneesa, oOiipe XMMHUYECKHE CBOMCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX M OPTaHUYECKHUX COCOWHECHUH, CTPOCHHE M XUMHYECKHE CBOMNCTBa
H3yYEHHBIX OPraHUYECKIX COETUHEHUH;

e  OOBSICHATH. 3aBUCHUMOCTb CBOIHCTB BEIIECTB OT HX COCTABA M CTPOCHHUS, MPUPOIY
XUMUYECKON CBsI3U (MOHHOMW, KOBAJEHTHOH, METAJUIMYECKON), 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
pPeaKry U MOJOKEHUST XHMIUECKOTO PABHOBECHS OT PA3INYHBIX (PAKTOPOB;

®  BBIMIOJIHATh XUMUYECKHUI SKCTIEPUMEHT T10 PACIIO3HABAHUIO BAXKHEHIITNX HEOPTaHUYECKUX U
OpPraHUYECKHUX BEILECTB,;

®  TPOBOAUTH CAMOCTOSITEJIBHBI TOWCK XUMHYECKOH WH(POpPMAlMKd ¢ WCIONb30BAHUEM
Pa3JIMYHBIX MCTOYHHUKOB (HAYyYHO-TIOMYJISIPHBIX HM3IAaHUN, KOMITBIOTEPHBIX 0a3 NaHHBIX, PECYpPCOB
HHTepHeTa); UCMIONB30BaTh KOMITBIOTEPHBIE TEXHOJOTUU JJisi 00paboTKU U mepenavyu XHUMIYeCKOM
UH(POPMALINH U €€ PEICTABIEHHS B PA3JINYHBIX (POpMax;

®  HCHOJB30BAaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOW JESTENbHOCTH U
MOBCEAHEBHOMN KU3HU JIJISI:

e  OOBSICHEHUS XUMHYECKUX SIBJICHHM, MPOUCXOMSIINX B IPUPOAE, OBITY U HA TIPOU3BONCTBE,




e omnpeneneHuss BO3MOXHOCTHU IPOTEKAHUS XUMHUYECKUX [MpeBpallleHuil B pas3IM4YHBIX
YCJIOBUSX U OLIEHKH UX MOCJEICTBUH,

®  SKOJIOTMYECKH MPaMOTHOIO MOBEAEHUsI B OKpYXKarolleil cpere;

®  OLIEHKH BJIMAHMS XUMHUYECKOTO 3arps3HEHMs] OKPYy Karollel cpeibl Ha OpraHu3M 4dejioBeka U
IpyTHe KUBble OPraHU3MBL,

e OesomacHoro oOpameHuss C TOPIOYMMH W TOKCHYHBIMH BELIECTBAMHM, JaOOPATOPHBIM
obopynoBaHuEM,;

®  MPHUrOTOBJICHHUS PACTBOPOB 33aHHON KOHLIEHTPALMH B OBITY U HA IPOU3BONICTBE,

®  KPUTHYECKOH OLIEHKU JOCTOBEPHOCTH XUMHUECKONH MHPOPMALINH, MTOCTyMAOIEH U3 Pa3sHbIX
HCTOYHUKOB.

Kputepuu oneHKkH 3HAHHH M YMEHUH yYalIuxcst

PesynpraTtel OoOy4deHMs XHMMHUH JOJDKHBI COOTBETCTBOBAaTH OOIIMM 3ajadaM NpeaMera |
TpeOOBAaHUSM K €r0 YCBOEHHIO. Pe3ysbTaThl 00yUeHHs OLEHHUBAIOTCS IO MATHOAJUIBHON CHCTEME.
IIpu ouleHKe yUUTHIBAIOTCS CEAYIOINE KaUeCTBEHHbIE TIOKa3aTeNN OTBETOB!

riyOrHa ~ (COOTBETCTBHME  W3YYEHHBIM  TEOPETUYECKUM  OOOOIIEHHSIM), OCO3HAHHOCTD
(cooTBeTcTBHE TpeOyeMbIM B nporpaMMe  yMEHUSIM NPUMEHSTD MOJTy YUEHHY 1O
UHpOPMALIMIO), TOJIHOTA (COOTBETCTBHE 00BEMY IPOTrpaMMbl U HHPOpPMALIUHN yueOHHKA).

IIpn omeHKe yYMTBHIBAIOTCS YHCIO UM Xapakrep OMmMHOOK (CYLIECTBEHHBIC WU
HECY [IIECTBEHHBIE).

CymecTBeHHbIE OIMOKHM CBS3aHBI C HEAOCTATOYHOW TNIyOMHOH M OCO3HAHHOCTBIO OTBETA
(HarpuMep, YYEHHMK HETPaBHIIBHO YKa3all OCHOBHBIC MPU3HAKU TOHITUH, SIBJICHHH, XapaKTEpHbIC
CBOWCTBa BEINECTB, HEMPABUJIBHO C(POPMYJIMPOBAT 3aKOH, MPABWIO M T.II. WIA YUYEHHUK HE CMOT
NPUMEHUTb TEOPETHYECKHE 3HAHUS ISl OOBSCHEHHWs M TPEACKAa3aHMs SIBJICHHH, YCTAaHOBJICHUS
NPUYHHHO-CJIEICTBEHHBIX CBsI3€H, CPaBHEHUS M KJIAaCCH()MKALIUH SIBJICHUH U T. I1.).

HecymecTBeHHble OMMOKH ONPENeNstOTCA HEMOJIHOTON OTBeTa (HarmpuMep, YIyIleHHe U3 BHAA
Kakoro-mubo HexapakTepHoro (akta IpH OIMMCAHUHU BELIECTBa, mporecca). K HUM MOXKHO OTHeCTH
OTOBOPKH, ONMHUCKH, IOMYIIEHHbIE N0 HEBHUMATEJIBLHOCTH (HampuMep, Ha /Ba u Ooyiee ypaBHEHHS
peaknuii B IOJHOM HMOHHOM BHJE MOMyILIeHa OxHa omuOka B OOO3HAYEHMH 3apsiia HOHA).
PesynpraTel 00y4YeHUsT TPOBEPSIOTCS B MPOLIECCE YCTHBIX M MHUChMEHHBIX OTBETOB YHAIUXCA, a
TaK>ke MPU BBIMOJHEHUN UMH XMMHUUECKOI0 3KCIIEPUMEHTA.

Ouenka TeopeTHYeCKHX 3HAHUI

OtMerka «5»: OTBET TOJIHBIA W TPABUJIbHBI HAa OCHOBAHUH H3YyYEHHBIX TEOPHIL;MaTepHa
U3JIO)KEH B ONPEENCHHON JIOrMUecKON TIOCIeN0BaTeNbHOCTH, JIUTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSITEJIbHBIN.

OtMerka «4»: OTBET TOJHBIA W TPABUJIbHBIII HA OCHOBAHWHM HW3YyYEHHBIX TEOPHI, MaTepHual
U3JIO)KEH B OIpENEIeHHON JIOTMYeCKON MOCIeA0BaTeNbHOCTH, NPU 3TOM JOMyLIEHbl JBE-TPU
HECy [IIECTBEHHBIE OIINOKH, UCTIPABJICHHBIE MO TPEOOBAHUIO Y UUTEJIS.

OTtMmeTka «3»:0TBET MOJNHBIA, HO IMPH 3TOM MAOMNyILIEHAa CYIIECTBEHHAas OMIMOKAa WM OTBET
HETIOTHBIN, HECBSI3HBIH.

OTtMmerka «2»: mpu oOTBeTe OOHAPY)KEHO HEMOHHMAHHE YYaIMMCS OCHOBHOTO COIEpIKaHHUS
y4ueOHOro Marepuaja WIH AONYLIEHbI CYINECTBEHHbIE OIIMOKH, KOTOPBIE YYAIIHMNCS HE MOXKET
UCIIPaBUTh NPU HABOAALIMX BONPOCAX YUUTEIS.

Ouenka yMeHu# pemiate pacueTHble 32244

OTtMmeTka «5». B JIOTHYECKOM pPACCYKOEHMH W pEIIeHWH HET OLIMOOK, 3a/Jada pelleHa
paIMOHATBHBIM CIIOCOOOM.

OTMmeTka «4»: B JOTMYECKOM PACCYKICHUHU M PEIISCHUH HET CYINECTBEHHBIX OLIMOOK, HO 3a/1a4a
pelIeHa HepalMOHAIBHBIM CIIOCOOOM MJIH AOIYLIEHO He 0oJiee ABYX HECYIECTBEHHBIX OINOOK.

OTtMmerka «3»: B JIOTHUECKOM pACCY>XACHHU HET CYLIECTBEHHBIX OIIMOOK, HO MAOIyIIeHa
CYLIECTBEHHAs! OIINOKA B MATEMATUYECKHIX pacyeTax.

OTMeTKa «2»: UMEIOTCS CYLIECTBEHHbIE OLUIMOKU B JIOTHYECKOM PAacCy KISHUU U PEIIEHHH.

OueHka NMCbMEHHBIX KOHTPOJBHBIX padoT



OTmMeTka «5»: OTBET NMOJHBIN U MPABUIIBHBIN, BO3MOYKHA HECYIIIECTBEHHAs! OIINOKA

OTMeTka «4»: OTBET HETOJIHBIN MK TOMY IEHO He OoJiee IBYX HECYIEeCTBEHHBIX OLIMOKA.

OtmMmerka «3»:paboTa BBINOJHEHA HE MEHEE YeM HAIlOJIOBHHY, JHONYLIEHA OHA CYINECTBEHHAs
omubKa 1 1Be-TPH HECYIECTBEHHBIE.

OTtMmerka «2»:paboTa BBIIOJHEHA MEHEE YeM HAIIOJIOBHHY WM COHEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIMNOOK.

IIpu oOleHKEe BBIMONHEHUST IHUCBMEHHOM KOHTPOJIbHOW padoThl HEOOXOAMMO YYHUTHIBATH
TpeOoBanusl enuHoro opdorpadudeckoro pesxkuma. OTMETKa 3a UTOTOBYIO KOHTPOJIBHYIO padoTy
KOPPEKTHPY €T MPEALIECTBYIOIINE OTMETKH 32 YETBEPTb, OJIYTOAHE, TON.

Coaep:xanune y4eOHOT 0 ripeaMeTa

ba3osBblil ypoBeHb
Tema 1. Ctpoenne atoma u nepuoaudeckuii 3akon .M. Menaeneesa
Crtpoenue artoma. M3orombl. HykiioHbl. DHepreTudeckuil ypoBeHb. DJIEKTPOHHBIN CIOM.
IIpasmno I'yama. IlpuHuun HauMeHbLIEH SHEPruH. OJIEKTPOHHAS OpOUTaNb. DJIEKTPOHHAsS
¢dbopmyia aTOMOB, KaTHOHOB, aHNOHOB. [lepuonuueckuii 3akon 1. 1. MeHzeneeBa B CBETe yUYSHHUS O
cTpoeHuH aroma. I3mMeHeHe CBONCTB 3JIEMEHTOB B NepHOAaxX U IpyImnax.

Tema 2. CTpoeHue BemecTBa.

Honnas xumudeckass cBsA3b. KoBaneHTHass xumMudeckas CBA3b. MeTauMueckass XUMHYECKas
cBsA3b. Bopoponnas xumuueckass CBA3b. llonumepsl. THNbl  KPUCTANIMYECKUX  PELIETOK.
I'azoo0pa3Hple BemecTBa: MNOJMy4YeHHE B JaOOpAaTOPHM M TPOMBILUICHHOCTH, Kad4eCTBEHHBIE
peakuuy, npumeHeHune. JKupkue Bemecta. Tsepable BemectBa. JlucnepcHble CHCTEMBL
I'pyGoaucnepcHble CHCTEMBI CyCIIEH3HH, 3MYJbCUH, a3po30iu. KoymomgHple CHCTEMBL 307U H
reau. Cocras Bemectsa. Cmecu. Maccopas 407151 BELIECTBA B paCTBOPE.

Tema 3. Xumuueckas peaKkumsi
Knaccupukanms XUMHUYECKHX peakiuil. DK30TepMHUYECKUE U SHIOTEPMUYECKUE PEaKIIHU.

Pacuer temnoBoro s¢pdexra peakuun. CKOPOCTb XUMHUECKOH peakiuy, (pakTOPhl, BIHMSIOIUE HA
cKkopocTh peakimu. OOpaTUMOCTh XUMHUUYECKOW peakiuuu. XHUMHYECKOe paBHOBecHe, (PaKTOpHI,
BIUSIOLINE HA CMeELIeHHEe XMMHMYECKOro paBHOBecHs. Ponb BOIbI B XUMMYECKHUX PEAKLUX.
I'upponus. OKkUCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKLIUU. DJIEKTPOIIHU3.

Tema 4. BemecTrBa 1 MX CBOMCTBA
Merasuibl, 001mas XapakTepucTrka MeTauioB. Hemerael, oO1ast XapakTeprcTUKa HEMETAJLIOB.

Kucnoter: knaccupukanms, o0mue XUMUYECKUE CBOWCTBA, MOJyueHHe, npuMeHeHne. OCHOBaHUS:
kimaccupukanus, oOlIMe XHUMHYECKHe CBOWCTBA, TIOJNy4YeHHe, MpuMeHeHne. AmQoTepHbIe
coequaeHus. Conu: knaccudukanms, oOmMe XUMUYECKHe CBOWMCTBA, MONyYEHHUE, MPHUMEHEHHE.
I'eneTndeckas CBS3b MEXKY KJIACCAMU HEOPTaHUYECKHX M OPTAHUYECKHX BEIECTB.

IIpo¢duabublil ypoBeHD

Tema 1. XumMunueckue peaxkumu.

ITonsitTne 00 OKHMCIMTEIBHO-BOCCTAHOBUTENBHBIX peakuusx. OKHCIeHHe W BOCCTAHOBJICHHUE,
OKHUCITUTENb U BOCCTAHOBHUTENb. Kiaccupukalus OKHUCIUTENbHO-BOCCTAHOBHTEIBHBIX PEAKIIUM.
CkopocTb XMMHMUYECKONH peakLMHu. 3aBUCUMOCTb CKOPOCTH XUMMYECKOM peakLuu OT MPUPOIBI
pearupyrolnux BEIIeCTB, KOHLIEHTPALUH, TEMIIEPATY P, IUIOMAAN TOBEPXHOCTH CONPUKOCHOBEHUS
u Karanmsaropa. Peakuum romo- u rereporeHHble. IloHaTme O Katanmse M Karaau3aTopax.
Heobpartumele u oOpatumele xummudeckue peaknuu. COCTOSHHE XUMHYECKOTO PaBHOBECHS IS



Oo0paTUMBIX ~XHMHUYECKHX peaknwidl. BiusHHe Ha XUMHUYECKOE pPAaBHOBECHE JABJIICHMS,
KOHLEHTpPALMY, TeMIepaTypbl.  ODJEKTPOJIMTBI W HEIJIEKTPOJNUTBHL  DJIEKTPOIUTHYECKAs
auccouuanus. Kucnorel, OCHOBaHMSI M COJAM C TOYKU 3PEHUS TEOPHUM 3JIEKTPOJIUTHYECKON
mucconraumu. HeoOparumeiii rugponus. OOpatumelii rugponus coneld. ['uaponans opraHMYecKux
COEAVMHEHUN U €r0 NPAaKTUYECKOE 3HAYEHUE AJIs MOIyYEHUsl THAPOIU3HOIO CIIUPTA U MblJa.

Tema 2. BemecTBa 1 HX CBOHCTBA.

Knaccuduxamms neopranndeckux BemmectB. Oxcunbl. Kucnorer. OcHoBanusi. OcHOBaHMSA, WX
kjaccupukanusi. XMMUUECKHe CBOHCTBA OCHOBAHMI: B3aUMOJEIHCTBHE C KUCIOTAMHU, KUCIOTHBIMU
okcugamMu u consiMu. PasnokeHne HepacTBopuMbIXx ocHoBanui. Comu. Knaccmduxanms comeit:
CpeAHHe, KUCJIbIE W OCHOBHblIE. XHMMHUYECKHE CBOWCTBA COJIEH: B3aMMOJEHCTBHE C KUCIOTAMH,
hieo4amMu, MetaiaMu U consimu. Ilpencrasurenu conei u ux 3HadeHue. KucnoTel OpraHuyeckue
u Heopranmdeckne. Knaccudukauus kucnor. XMMUYECKHE CBOWCTBA KHCJIOT. B3aMMOJAEHCTBHE C
METaJUIAMH, OKCHAAMH METAJUIOB, THUAPOKCHIAMH METAJJIOB, COJSIMH, CHUPTaMH (peakuus
stepudukanun). Ocodbie CBOWCTBA a30THOH M KOHLEHTPUPOBAHHON CepHON KUCIOThI. OCHOBaHHUS
OpraHUYecKHe W HeopraHudeckue. AM(OTEpHbIE OpPraHMYECKHE U HEOPraHMYECKHE COCIUHEHMUS.
I'eneTnyeckas cBsi3b MEXKAy KJIacCaMH OPTaHMYECKUX U HeopraHudeckux coeguHeHuil. Ilonstue o
F€HETUYECKON CBS3M W TEHETHUYECKUX psipax. l'eHernueckuil psa metamna. I'eHeTuueckuil psif
HEMeTaJIa.

Tema 3. MeTa/s1bl H HEMETAJLIIBI

B3aumoneiicTBre METAJIOB ¢ HEMETAIAMH (XJIOPOM, CepOil U KUCIOpPoaoM). BiaumoneiicTeue
IIEJIOUYHBIX U LIEJOYHO3EMENbHBIX METANJIOB C BOJOW. DJIEKTPOXUMHUYECKHUI psAJ HaMpsDKeHUN
MeTajutoB. B3anMopaelcTBHe METajuIOB C pPAacTBOPAMH KHUCJIOT W COJieH. AJFOMHHOTEPMHUSL.
Bsaumopeiicteue Hatpusi ¢ 3TaHoNoM U deHorom. Kopposus metaninos. ITonAaTHe 0 XUMUUECKOH U
3IEKTPOXUMHUYECKON KOPPO3uH MeTauIoB. CriocoObl 3aIUThl METAIUIOB OT KOPPO3UU. XIUMUYECKHE
csoiictBa Metaiuios I-111 rpynm. Dnexkrponns. Merauibl MOOOYHBIX TPYIIL

CpaBHHTENBbHAS XapaKTEPUCTHKA TaJIOTEHOB Kak Hanbonee THUIWYHBIX MPENCTaBHTEICH
HeMmeTauioB. OKUCIHMTENbHBIE CBOICTBA HEMETaUIOB (B3aWMOAEHCTBHE C MeTallaMH U
BOIOPOIOM). BoccTaHOBHTENBHBIE CBOHCTBA  HEMETANIOB  (B3amMopelcTBHe ¢ Oosee
3JEKTPOOTPHULIATENbHBIMU HEMeTaJJIaMU u CJIOKHBIMU BEIIECTBAMH-OKUCIUTENSIMH)
XapakrepucTuka 351eMeHTOB 1V rpynnbl. XapakTepuCTHKA 3JIEMEHTOB V rpynnbl. XapakTepUCTHKA
sneMeHToB VI rpynnel. Xapakrepuctuka 35eMeHToB VII rpynmsr

Tema 4. Oprannyeckasi Xumusi. YrJieBoJ0poabl.
Knaccnpukaumsa xumudecknx peakuuii. CkopocTb XxuMHuUeckoi peakuun. OOpaTnMocTb

XUMUYECKON peakuuu. XUMHYECKOe paBHOBecHe. Posb BOIBI B XUMHUUYECKUX peakumsx. [ 'maponaus.
OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKLIMH. DJICKTPOJIU3

Teopuss cTpoeHHs XUMHUECKHUX coenuHeHHH. Kiaccmpukauuss OpraHN4eCKHX COCOMHEHHI.
ITonumepsl. Ankansbl. L{uknoankaHbl. AnKeHbl. AJNKHHBL. ApOMaTHYECKHEe yIIIE€BOIOPOAbI

Tema S. Kucjiopoa- 1 a3orcoaep:kamniue opraHu4ecKue coeIHHEHUs!

Cruptel. @enonbl. KadecTBeHHBIE peakuuu Ha CHOUPTHL, (EHOJBI. AJBIECTHABI U KETOHBL
KauectBennble peakumun Ha anpaerunbl. KapOOHOBBIE KHUCIOTBL — YTJIeBOABL  AMUHBIL
Amunokuciotsl benku. KauecTsenHble peakiiuyu Ha opranudeckue coequHeHus. Pemenue 3aganuii
Ha BBIBOJ] XMMHUYECKHX (DOPMYJT OPraHMYECKUX COEANHEHNH. B3anMOCBs3b KIIaCCOB OPraHUYECKHX
coeqnHeHn. XuMus U pon3BoACTBO. IIoHATHE 00 OCHOBHBIX HAYUYHBIX MPUHIMIIAX MPOU3BOACTBA
Ha [IpUMEpPe CUHTE3a aMMUAaKa WM METaHOJA.



YueOHO-MeTOAHYECKOE 0O0ecIIeueHue

KHnuro-neuatHas npoaykuus

1. Xwummsa. 11 xmacc. ba3oBblii ypoBeHb: yueOHUK s oOmeoOpa3oBar. yupexkaeHuidn /
O.CTabpuensH. — M.: [Ipoda, 2016.

2. Xwumus. 11 knacc. IlpodunbHelii ypoBeHb: y4eOHHK 11t oOmeoOpa3oBaT. yupekaeHud /
O.CTabpuensn. — M.: [Ipoda, 2016.

3. Xwumus 11 knacc. Padouas rerpaap. ['abpuensa O.C., Amykosa A.B. — M.: Jlpoda.

4. Xwumms. 11 xmacc: KOHTpONbHblE W TpoBepouHble paboTel k yuebnuky O.C. T'abpuensna
«Xumus. 11 kmacey / O.C. Tabpuensa, ILH. bepéskun, A A. Ymakosa u ap. — M.: Ipoda,
2016.

5. Tabpuensn O.C., AmyxoBa A.B. Xumus. 11 k. ba3oBblil ypoBeHb: MeTognueckoe nocodue. -
M.: ipoda.

6. Xomuenko M.I'. Pewenune 3agay no xumuu 8-11 kmacc: pelmeHus, METOOMKH, COBETHI. M.:
«Hogast Bonna», 2002r.

7. Tabpuensa O.C., Ocrpoymos WU.I", Crankos C.A. Kaura mis yuutens. Xumus. 11 k. 6a30Bbiii

ypOBeHb. MeToanueckoe nocodue. - M.: Jipoda.

Xumus. 11 knace. Kaprouku 3aganuit. — Caparos: Jluuei, 2008. — 128c.

9. CoBpeMeHHBII YpOK XWUMHUH. TexHonoruu, npuémsl, pa3paboTku y4eOHBIX 3aHATHH /
N B Mapxkuna. — Apocnabib: Axkanemus pazsurus, 2008. — 288c.

10. Daumknoneans s gered. (Tom 17.) Xumusa. — M.: Mup sHumkonenuii Asanta+t, AcTpers,
2008. — 656¢.

11. Muxkutiok A.J[.COopHuK 3ana4 u ynpaxkuaeHuit nmo xumun. 8 — 11 kmaccel./ A.JI. MUKUTIOK. —
M.: UznatenscTBO «IK3amen», 2009. — 349 c.

o
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3. http://www.himhelp.ru/ (ITonHsIi Kypc XUMHUN)

4. http://chemi.org.ru/ (YueOHUK XuMun)

5. http://home.uic.tula.ru/~zanchem/ (3anumMaTenbHasT XUMUSI)

6. http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeIbHBIN CANT JJIs1 ITKOJTHHUKOB)

7. http://chemistry.narod.ru/ (Mup xumun)

8. http://www.alhimikov.net/ (ITonesnas nadpopmarus mo XumMmun)

9. http://www.alhimik.ru/ (AJIXUMHK)

10. http://www xumuk.ru/ (XuMuK ru - caliT 0 xumun)

11. http://www.chemistry.ru (Xumust B OTKpBITOM KOJUISIKE)

12. http://webelements.narod.ru (WebElements: oHnaiiH-cripaBOYHUK XUMUYECKHUX 3JIEMEHTOB)
13. http://experiment.edu.ru (Komnekus « EcrecTBeHHOHAaY YHbIE SKCIIEPUMEHTBDY | XUMUS )

14. http://school-sector.relarn.ru/nsm/ (Xumuss st BCeX: WUIFOCTPUPOBAHHBIE MaTEpHANbI IO
o0reli, OpraHM4YeCcKOl 1 HEOPTraHUIECKOH XUMHUH )

15. http://schoolchemistry.by.ru (IlIkonbHast xumust )

16. www.ximicat.com/info.ru (OKHUCIUTENEHO-BOCCTAHOBUTENLHBIEC PEAKLIUH)



TemaTuueckoe NJIaHUPOBaHUe Mo ydeOHoOMY nipeamerty «Xumus» (11 kaacc)

ba3osBblil ypoBeHb

No
Ypoka

Yacbi

Tema ypoxa

Tun ypoka

OcHoBHbBIEe TpeOOBAHUS K
3HAHHUAM, YMEHUSAM,
HABBIKAM Y4YAL[HXCH

Buna
KOHTPOJIs,
caMoCTOsA-

TeJIbHOM
padoThI

Tema 1. CTpoenue atoma u nepuoanveckui 3axkon /I.. Menneneesa (2 uaca)

2

OCHOBHBIE CBEIEHUS O

CTPOCHUHU aTOMaA.

Ilepnonnueckunii 3aK0OH

" CTPOCHUE aTOMa

Y pok uzydenus
U TIEPBUYHOTO
3aKpeIUICHUSA

HOBBIX 3HAHUH.

3HaTh MOHSATHS. aTOM, SIIPO,
MIPOTOHBL, HEUTPOHBI,
H30TOIIBI, 3JEKTPOHBI,
3JICKTPOHHAsT 000JIOUKa,
SHEPreTUYECKUI YPOBEHD,
BEIIECTBO, XUMUYECKHU
3JIEMEHT, (OPMYITUPOBKU
MEPUOANYECKOTrO 3aKOHA.
YMeTh onpenenaTs 3apsia
HOHA, XapaKTepU3OBaTh
3JIEMEHTBI MaJIbIX TIEPUOIOB

no ux nojoxenuro B [ICXD.

Tema 2. CTpoeHue BemecTsa

(12 gyacos)

Honnas xumuueckast

¢Bs13b. KoBasieHTHas
XUMUYECKas CBS3b

KombunanpoBan
HBIN YPOK

3HATh MOHSITHS KATHOHBI,
AQHUOHBI, XUMHUYECKasl CBsI3b,
3IEKTPOOTPULIATEIbHOCTD,
MIOJIAPHAS U HETIOJIsIpHAST
KOBAJICHTHBIE CBSI3H,
OOMEHHBII U JOHOPHO-
AKLENTOPHBIN MEXaHU3MBI
oOpa3oBaHUsI CBsI3H,

MOJICKY JIAPHbIE U aTOMHBIE
KPUCTAJUTMUECKUE PEIIETKH.
YMeTb OnpenessTh TUI
XUMUYECKOU CBSI3U B
COeTMHEHUSX, OOBSICHATD
3aBUCUMOCTh CBOMCTBA
BEIIECTB OT X COCTaBa U
CTPOCHUSL.

Texymun
KOHTPOJIb

Meranaudeckast
XUMUYECKAS CBSI3b.
Bopopoanas
XUMHUYECCKas CBA3b

Ypok nzydenus
U TIEPBUYHOTO
3aKpEIUICHUSA

HOBBIX 3HAHHUH.

3HATb MOHATHUS ATOM-HOH,
XHUMHUYECKAs CBA3D,
MeTaJIndecKas
KPUCTAJUTMUECKAs PELIeTKA.
YMeTh OnpenessiTh TUI
XUMHYECKOI CBSI3U B
COeTMHEHUSIX, OOBSICHATD
3aBHCUMOCTDb CBOMCTBA
BEIIECTB OT UX COCTaBa U
CTPOCHHUS

Texymun
KOHTPOJIb

ITonumeper

KombunanpoBan
HBIN YPOK

3HaTb MOHATHS: OJIUMED,
MOJIMMepU3aLys,
TMOJIMKOH/IEHCALIYS, TUIIBI
COEIMHEHNH, BCTYNAIOIINX B

Texymun
KOHTPOJIb




PeaKLUH MOJIMMEPH3aLiHY,
TMIOJTUKOHACHCALINH,
BaKHEHIITHE OUOTIONUMEpBL

5 l"'azoo0pazHbie Ypok myueHus: | 3HaTb OCOOEHHOCTH Texymmuit
BemecTBa. Kunkue U [IEpBUYHOIO | CTPOEHUs ra30B, MOJIIPHBIH | KOHTPOJIb
BELIeCTBa 3aKpeneHus 00BeM ra3000pa3HbIX

HOBBIX 3HAHUH. | BELIECTB, METOAbI
MOJTyY€HUs], pACIIO3HABAHUS
ra3os.

6 TBepable BelecTna. Kombunuposan | 3Hath onpenenenus noHaTui | Texymuit
I[I/ICHepCHbIe CHUCTEMBI HBIA YPOK AUCHCpCHasa (I)asa U cpeaa, KOHTPOJIb

knaccudukarms
JUCIIEPCHBIX CUCTEM,
rpyOoaucnecpHbie CUCTEMBI,
KOJUJIOMJIHbIE CUCTEMBIL.

7 Cocras BelecTsa. YPOK KOHTpPOJIsi, | 3HaTh MOHATHUS CMECh U TemaTuuec
Cwmecu. KonrponbHas OLIEHKH U YHCTOE BEIECTBO, TUITbI KN
pabota Ne 1. KOpPPEKLUHU cMeceil. YMeTh pa3ianvaTh KOHTPOJIb

3HAHMI YHUCThIE BEIECTBA U CMECH,
y4aluxcs pas3aensaTh pasiuyHble
CMECH COOTBETCTBYIOLIUM
crocoboMm.
Tema 3. Xumnueckas peakuus (9 1acos)
8 Knaccuduxanms VYpok usyuenust | 3HaThb onpezaeneHus peakuuu | Tekymiuii
XUMMYECKUX PEaKIHii U [IEPBUYHOTO | COEIUHEHUs], pa3JIOKeHus, KOHTPOJIb
3aKpEIUICHUs] | 3aMEIIeHHs], OOMeHa, K30 —
HOBBIX 3HAHUI. | M HHAOTEPMUUYECKUE

peakuuu, TeruoBoi 3P dexT
peaxkLuy, TEPMOXUMUYECKHE
peakuuu. Y MeThb ONPEneaTh
MPUHAJIEKHOCTD PEAKLUH K
OTpeAe e HHOMY THIY;
yMETb MHUCATh YPaBHEHUS
peaKLMii pa3JIMYHOrO TUMA.

9 CKOpOCTb XUMHYECKOI VYpok uzydeHusi | 3HaThb ONpeneaeHus Texymmit
peaxiuu. OOpaTUMOCTh U MIEpBUYHOIO | CKOPOCTb PEaKLMH, KOHTPOJIb
XHMHYECKOH PEaKLIH. sakpernexns (bakTOpHI, BIUAIOLINE HA
X UMHEECKOe HOBBIX 3HAHUI. | CKOPOCTb peakLuy, KaTajlu3

U KaTaJlu3aTopsl,
PaBHOBECHE UHTUOUTOPBI, PEPMEHTBL.
YMeTb OOBSICHATD
3aBUCUMOCTb CKOPOCTH
XUMHYECKON PeakLuy OT
Pa3IUYHBIX (PaKTOPOB.

10 Pons BOAEI B Kombunuposan | 3Hath onpenenenus noHaTuin | Texymuit

XUMHUYECKUX PEaKLUIX. HBIN YPOK oOpatuMble 1 HeOOpAaTUMBIE | KOHTPOJIb

I'uoponus

peaxIuu, XUMHUIECKOe
paBHOBECHE U CIIOCOOBI €ro
CMEIIEHUS, TUCCOLIMALIHS,
runpatauus, TO/. Ymers
OOBSACHSITh 3aBUCUMOCTD
MIOJIOKEHUST XUMUYECKOTO




PaBHOBECHA OT Pa3JIMIHbIX
(bakTOpoB.

11 OxucnurenpHo- VYpok uzyueHus: | 3HaTh NOHATUS CTENEHb Texymun
BOCCTAHOBUTEJIbHbBIE U [IEPBUYHOIO | OKHCJIEHUs], OKUCIIUTETD, KOHTPOJIb
peaKLun. DIEKTPOIU3 3aKpEIUIEHNs. | BOCCTAHOBHTENb, OKUCIIEHHE,

HOBBIX 3HAHUI. | BOCCTaHOBJIEHUE.
YMeTh OnpenessaTh
OKHUCJIUTEJIb,
BOCCTaHOBUTENb,
paccTaBiATh KO3(QPUIIUSHTHI
B ypaBHeHusix OBP.

12 KonTponbHast pabdota Ne | ypok KOHTpOII, TemaTuuec

2. OLEHKHU U KU
KOppeKLUU KOHTPOJIb
3HAHUU
yYaIUXcsl
Tema 4. BemecTBa u ux csoiicrsa (11 yacos)
12 Mertanmnel VYpok usyueHus: | 3HaTb OCHOBHbIE MeTaJulbl U | Tekymuii
u nepeuyHOro | cruiasbl. MIx cTpoenue, KOHTPOJIb
3aKpeIvIeHus CBOMCTBA, MOJlyuYeHUE U
HOBBIX 3HAHUH. | NPUMEHEHUe. Y MeThb
XapakTepru30BaTh OOLTHe
XUMHYECKHE CBOWCTBA
METaJJIOB.
13 Hemeranbl VYpok uzyyeHusi | 3HaThb OCHOBHBIC HEMETAJUIBL.
u nepeuyHOro | Mx cocras, CBOWCTBA,
3aKpeIvIeHus CTPOEHHE U IPUMEHEHHE.
HOBBIX 3HaHUN. | YMETb XapaKTepHU30BaTh
o01Ire XUMUIECKHE CBOMCTBA
HEMETAJLIOB.
14 Kucnorsl. OcHoBaHUs VYpok uzydeHusi | 3HaTh BaXKHEWUIIINE KUCIIOTHI, Texymmit
U [IEpBUYHOTO | OCHOBaHHUS. YMETb Ha3blBaTb | KOHTPOJIb
3aKperieHus U3y YeHHbIE BELIEeCTBa 110
HOBBIX 3HAHUH. | TPUBUAJILHOU U
MEXKIy HapOIHON
HOMEHKJIAType; ONPeNeNsTh
MPUHA/JIEIKHOCTD BEILECTB K
Pa3JIMYHBIM KJIACCAM.
15 Conu VYpok uzyueHus: | 3HaTh BaXKHeHIINE COMU. Texymun
U MIEpBUYHOTO | YMeTb Ha3bIBaTh U3yUEHHbIE KOHTPOJIb
3aKpeIUIeHus BELLECTBA T10 TPUBHAIBHOMN U
HOBBIX 3HAaHUN. | MEXIyHapOAHOH
HOMEHKJIATy pe; ONPENeNsTh
MPUHA/JIEIKHOCTD BEILECTB K
Pa3JIMYHBIM KJIACCAM.

16 I'eneTndeckas cBsi3b Ypok n3ydeHuss | YMeTb COCTaBJIATE ypaBHeHUs | Texyiumii

MEXTy KJIACCaMH U [IEPBUYHOTO | PEaKLUii, MO3BOJSOIINX KOHTPOJIb

HEOPTAaHUYCCKUX U
OpPTaHUYCCKUX BCIICCTB

3aKpEIUICHUSA
HOBBIX 3HAHUI.

MEePEeUTH OT OAHOTIO Kjacca
HECOPraHUYICCKHUX
COCAUHEHUN UIIH
OpPTraHUYCCKUX BEILICCTB K

APYyIromMmy




17 2 KontponbHast pabota Ne | ypok KOHTpoJisi, | 3HaTh. CBOMCTBA KUCJIOT, Temaruuec
3. O6o001eHne 1 OLIEHKH U OCHOBaHHH, cojieii. YMeTh KU
CHUCTEMAaTHU3aLUs 3HAHUN KOPpEeKLHUU COCTAaBJISITh YPABHEHUsI KOHTPOJIb
3HAHUI pPeaKLuii, MO3BOJISTFOLINX
y4alLUXCsA MEepPEeUTH OT OAHOTIO Kjacca
HEOPraHUYECKHUX
COEOUHEHUN K IPYyrOMy
IIpo¢uniabublil ypoBeHD
Ne | Yacbr Tema ypoka Tun ypoka OcHoBHBIE Bun
YpoKa TpeOoBaHuUs K KOHTPOJIA,
3HAHUSIM, YMEHHUSIM, |CAMOCTOSI-
HABBIKAM Y4aLIHXCsI TeJbHOH
padoThI
Tema 1. Xumnueckue peaxkuuu (10 yacos)
1 2 | Knaccugukarus VYpok uzydenust U | 3HaThb MOHATUS:
OKHCJIUTCIILHO- MIEPBUYHOTO OKHCJIUTEID,
BOCCTAaHOBHTEIIbHBIX 3aKpEIUIEHNs] | BOCCTAHOBHTEIb,
peaKimn HOBBIX 3HAHUM. peakuus
JUCIPONOPLUUOHUPOBAH
usl YMETb ONpenessaTh
CTENEeHb OKUCJICHUS,
COCTAaBJISITh
3JIEKTPOHHBIN OallaHC.
2 2 Pemenne 3aganus 30. KomOunupoBaH- | 3HaTh MOHSTUS: Texymmuit
HBIN ypOK OKHUCJIUTETID, KOHTPOJIb

BOCCTAaHOBUTEJb, pe-
aKIUs
IUCTIPONIOPLIMOHIPOBAH
usl YMETh ONpenessaTh
CTETIeHb OKHICIICHUS],
COCTaBJIATD
3JICKTPOHHBIN OaslaHC,
paccTaBiIATh

k03¢ puLEHTHI B
ypaBHEHUSIX
OKHCITUTEIIbHO-
BOCCTAHOBUTEJIbHBIX

pPeaKLu.




Cxkopoctb XUMHYECKOU
peaknuu. XUMHYECKOe
paBHoBecue. IIpakTuueckas
pabora "CKopocTb
XUMHUYECKOU peakuun.
Xumuueckoe paBHoBecHe"

Ypok usydenus
Y 3aKpeIICHUs
HOBBIX 3HAHUI.
IIpakTuueckas
pabota

3HaTh MOHATHUS: CKOPOCTb
XUMHUYECKON peaKkLnH,
KaTaJIu3, TOHSATHE
XUMHUYECKOe
paBHOBECHE; YMETh
OOBSICHSITH 3aBUCUMOCTD
CKOPOCTU XUMHYECKON
PEaKIUU OT PA3TUIHBIX
(hakTOpOB, OOBSICHITH
3aBUCHUMOCTD
TMOJIOJKEHUST
XUMHUYECKOTO
paBHOBECHSI OT
Pa3NIUYHBIX (PaKTOPOB

Texymun
KOHTPOJIb

DJNEKTPOIUTHIECKAS
nuccouunanus. ['maponus.
Pemenue 3ananus 31.

KombuHnpoBanH
BII YPOK

3HATh OHSTHUS:
3EKTPO-
JUTHYECKAST
TUCCOLIHALINS,
3JICKTPOJIHT,
HEDJIEKTPOJTUT
TeopHst
3JIEKTPOJIMTUUECKON
IUCCOLMALINH, YMETh
COCTaBJISITh YPaBHEHUS
peaKkuMii HOHHOTO
oOMeHa; oTpenemsTh
XapakTep Cpeidsl B
pacTBopax

Texymun
KOHTPOJIb

[IpakTHueckas pabora
"KauecTBeHHbIE  peakLUH
Ha KAaTHOHbI M AHUOHBI".
Pemenne 3amanums 31.

[IpakTuueckas
pabota

VYMeTh BHITTOIHSATh
XUMHUYECKUH
SKCMEPUMEHT IO
pacro3HaBaHUIO
BaXKHEH X
HEOPraHUYECKHUX
BEINECTB, KATHOHOB U
aHUOHOB

Texymun
KOHTPOJIb

Tema 2. BemecTBa u ux cBoiicTsa (7 4acoB)

Knaccuduxauus
HEOPTaHUYECKUX BELIECTB.
Kucnorsr.

Ypok usydenus
Y 3aKpEIICHUs
HOBBIX 3HAHUH.
IIpakTuueckas
pabota

3HaTb Ba)KHEHIIIHE
KHCJIO-TBL. Y METh
Ha3bIBATh U3YUYCHHbBIC
BEIIECTBRA 110
TPUBHAJIBHON U
ME>KAY HApOIHOU
HOMEHKJIaType,

ONpenensaTh

Texymun
KOHTPOJIb




NMPUHAAJICKHOCTD
BELICCTB K PA3JIMYHBIM
KJj1accaMm.

OcuoBaHust. AMdpoTepHbIe
COCAMHEHHUSI.
[IpakTHueckas pabora
"ITony4deHue u cBONCTBA
COJITHOM KUCIIOTBI"

Ypok usydenus
Y 3aKpEIICHUs
HOBBIX 3HAHUH.
IIpakTuueckas
paboTta

3HaTb Ba)KHEHIIINE
OCHOBaHUs. Y METb
Ha3bIBATh U3YUYCHHbBIC
BEIIECTRA 110
TPUBHAJIBHON U

ME>KAY HApOIHOM
HOMEHKJIaTy e,
ONpeAeIITh
MPUHAJICKHOCTD
BEIIECTB K Pa3JINYHbIM
KJIACCAM, MMPOBOJIUTD
peakuum,
JIOKa3bIBAIOIIHE COCTAB
COJISTHOM KHCJIOTBI

TemaTnue
CKUH
KOHTPOJIb

T'eneTuueckas cBs3b
MEXKIy KJIacCamMu
XUMUYECKUX COEIUHEHNM.

Ypok usydenus
U MIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

YMeTh COCTaBIATh
YPaBHEHUsI PEAKLINIM,
MO3BOJISIFOIUX NEPEUTH
OT OHOTO KJjlacca
HEOPTraHUYECKUX
COEIMHEHUN WU
HEOPTraHUYECKUX
BELIECTB K APyrOMy

Texymui
KOHTPOJIb

KonTponbHas pabora.

Y pok mpoBepKu
3HAHUU U
YMEHHUM.

YMmeTe NpUMEHSTH
MOJTyY€HHBIE 3HAHUS
IUTs1 peLleHus 3a1a4
Pa3INYHOrO yPOBHS

TemaTnue
CKUH
KOHTPOJIb

Tema 3. Merta

JIJIBI 1 HEMETAJLJIbI

(23 yaca)

XUMHAYECKHUE CBOUCTBA
Metauios [-111 rpynm.

Ypok usydenus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

3HaTh CBOWCTBA
LIEJIOYHBIX, IEJIOYHO-
3€MeNbHBIX METaJLIOB,
QIFOMHUHUS, COCTaB,
CBOWCTBA, CTPOEHHE U
MIPUMEHEHHE
COEIIMHEHUH 3THX
METAJUIOB. Y METhb
Ha3bIBATb COEMHEHUSI
LIEJIOYHBIX, [EJIOYHO-
3€MeNbHBIX METaJLJIOB,
QTFOMHHUS TI0
TPUBUAJIBHON U MEXKITY -
HapOAHON HOMEHKJIATy Pe

Texymun
KOHTPOJIb

10

[IpakTHueckas pabora

IIpakTnueckas

VYMeTh BBINOJIHATD

Texymun




"Pewenne
SKCTIEPUMEHTAIbHBIX
3aaa4". DIEKTPOIn3

pabota

XUMHUYECKUH
SKCMEPUMEHT IO
Pacro3HaBaHUIO
BaXKHEH X
HEOPraHUYECKHUX
BEIIECTB

KOHTPOJIb

11

Mertajuibl TOOOYHBIX
rpynm. [IpakTuyeckas
pabota "CaoiicTBa *xKene3a
U €ro COeNMHEeHH"

Ypok usydenus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHUH.

YMeTrn BBIMOJIHSTD
XUMUYECKUH
SKCTIEPUMEHT,
XapaKTepPU3yOLIHH
CBOMCTBA JKeJesa,
KaueCTBCHHbBIE PEAKLIUH
Ha okemezo (1L, IID).
3HaTb BasKHeHIIIe
METaJIIbI MOOOYHBIX
MOATPY IIT
YMETh XapaKTePU30BaTh:

o0 e

U CIJIABHI,

XUMHUUYCCKHUEC
CBOWUCTBA METAJJIOB

Texymun
KOHTPOJIb

12

Pemenue 3amanuii 32

Ypok
3aKperIeHUs
HOBBIX 3HAHUI.

VMeTb COCTaBIISITD
YPaBHEHUs PEAKLINIA,
XapaKTEPU3YIOLIUX
ONHCHIBAEMBIi
XUMHWYECKHAHN
SKCIIEPUMEHT

TemaTuue
CKUH
KOHTPOJIb

13

XapaKTepucTHKa
351eMeHTOB IV rpynmel

Ypok usydeHus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

3HaThb CBOMCTBA
yIJIepona, KpeMHHUs,
COCTaB, CBOMCTBA,
CTPOEHHE U IPUMEHEHHE
COeIMHEHUN KPEMHUS U
yriepona. Y MeTb
Ha3bIBATh COCANHEHUS
KPEMHUs U yIJIepOAa Mo
TPUBHAJIBHON U

ME>KAY HApOIHOU
HOMEHKJIAType

Texymun
KOHTPOJIb

14

XapaKkTepucTHKa
3JIEMEHTOB V IpyIIIbI

Ypok usydenus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

3HaTb CBOICTRA a30Ta,
docdopa, cocTas,
CBOICTBA, CTPOCHUE U
MPUMEHEHUE
COeIMHEHMH a30Ta,
dochopa. Ymers
HA3bIBATh COSAMHEHHUS
a3oTa, hocdopa mo
TPUBHAJIBHON U

Texymun
KOHTPOJIb




MEKIy HAPOIHOMN

HOMEHKJIAType
15 XapaKkTepucTHuKa VYpok uzyuenust | 3HaTh CBOWCTBa Texymun
aneMeHToB VI rpymmbl Y IEPBUYHOTO KHUCJIOPOAA, CEPHI, KOHTPOJIb
3aKpEIUICHUS COCTaB, CBOMCTBA,
HOBBIX 3HAaHUN. | CTPOEHUE U MPUMEHEHHE
COEIMHEHU Cephl,
Kucjiopoaa. Y MeTb
Ha3bIBaThb COCUHECHUS
Cepel, KHCIOPOAa Mo
TPUBHAJIBHON U
ME3KIy HApOITHOMN
HOMEHKJIAType
16 XapaKkTepucTHuKa VYpok uzyuenust | 3HaTh CBOWCTBA XJIOPa, Texymun
anementoB VII rpymnmbr Y IEPBUYHOIO BOZOPOJIa, CEpPHI, KOHTPOJIb
3aKpEIUICHUS COCTaB, CBOMCTBA,
HOBBIX 3HAHUW. | CTPOEHUE U MPUMEHEHHE
COEAMHEHHH XJIopa,
BOAOpPOJA. Y METH
Ha3bIBaTh COCUHECHUS
XJI0pa, BOIOPOJA MO
TPUBHAJIBHON U
ME3KIy HAPOITHOMN
HOMEHKJIAType
17 Pemenne 3aganuii 32 Ypok YMeTh COCTaBIISIT Texymmit
3aKperyIeHus YPaBHEHHUs PEaKLUi, KOHTPOJIb
HOBBIX 3HAHUH. | XapakTepU3YIOLIUX
ONUCHIBAEMBbIi1
XUMHUYECKUN
SKCIEPUMEHT
18 Pemenue 3ananuii 34. Ypok YMeTs pemars 3a1a4u Texymun
3aKpeIIeHus Ha pacyeT Macchl, KOHTPOJIb
HOBBIX 3HAHUM. o0beMa, KOJIUYECTBA,
KOHLICHTpaLuH
HCXOJHOT'O BELIECTBA
WIN NPOAYKTA peaKLuu
19 Pemenne 3aganuii 34. Ypok YMeTh pears 3a1a4u Texymmuit
3aKperIeHus Ha pacyeT Macchl, KOHTPOJIb
HOBBIX 3HAHUM. o0beMa, KOJIUYECTBA,
KOHLICHTpaLuu
HCXOJHOT'O BELIECTBA
WIHN NPOAYKTA pPeaKLuu
20 KonTponbHas padora YpOK MpOBEpKH | YMETb NPUMEHSTH TemaTnue
3HAHUU U MIOJIy YE€HHbIE 3HAHUS CKHH
YMEHHH. IUTs1 peLleHus 3a1a4 KOHTPOJIb




| Pa3JIMYHOTO yPOBHS

Tema 4. Oprannyeckas xummus. Yriaesoaopoasl. (10 yacos)

21

Teopust crpoenus

XUMHUYECKHX COGHHHGHHﬁ.

Knaccuduxanmst

OPraHUYECKUX COCTUHEHUHN

Ypok usydenus
U TIEPBUYHOTO
3aKperUIeHUs

HOBBIX 3HAHUH.

3HAaTbh. OCHOBHBIE
TEOPUH XUMHH:
CTPOCHUS OPTAHUUYECKUX
COEIMHEHUH;

YMETh. OOBSICHSITh
3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa
U CTPOEHUS
XapaKkTepU30BaTh
CTPOCHHE U3YUCHHBIX
OpPTraHUYECKUX
COemUHEHHI

Texymun
KOHTPOJIb

22

Ankanbl. [{uknoankaHb

KombunnpoBanH
BII YPOK

3HaTh pU3UUECKUE U
XUMHUYECKUE CBONCTBA
aJIkaHOB. YMETb
OmpeneNsTh
MPUHAJICKHOCTD K
OTpeNEICHHOMY KJIacCy
OpPraHUYECKUX
COEJIMHEHUH, JaBaTh
Ha3BaHMS 110
TPUBHAJIBHON U
CUCTEMAaTUIECKON
HOMEHKJIAType

Texymun
KOHTPOJIb

23

AJKeHBbI

Ypok usydenus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

3HaTh PpU3UUECKUE U
XUMHUYECKUE CBONCTBA
aJIKEHOB. YMETH
OTpeneNsiTh
MIPUHAJICKHOCTD K
OTpEeNEICHHOMY KJIacCy
OpPraHUYECKUX
COEJIMHEHUH, JaBaTh
Ha3BaHMS 110
TPUBHAJIBHON U
CUCTEMAaTUIECKOU
HOMEHKJIAType

Texymun
KOHTPOJIb

24

AJIKUHBI

Ypok usydenus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

3HaTh QpU3UUECKUE U
XUMHYECKHE CBOMCTBA
AJIKKHOB. Y MeTh
OTpeneNsTh
MPUHAJIEXKHOCTD K
OTIPENIENIEHHOMY KJIacCy
OpPTraHUYECKUX

Texymun
KOHTPOJIb




COEIMHEHUH, 1aBaTh
Ha3BaHU MO
TPUBHAJIBHOMN U
CHUCTEMATUYECKOMN
HOMEHKJIaType

25

Apomaruueckue
yIJI€BOAOPObI

Ypok usydenus
U TIEPBUYHOTO
3aKperUIeHUs

HOBBIX 3HAHHUH.

3HaTh QpU3UUECKUE U
XUMHUYECKHE CBONCTBA
apeHoB. Y MeTh
OTpeNeNsTh
MPUHAJICKHOCTbD K
OTPENENEHHOMY KJIacCy
OpPTraHUYECKUX
COEJIMHEHUH, 1aBaTh
Ha3BaHUSA 10
TPUBHAJIBHON U
CHUCTEMATUYECKOMN
HOMEHKJIAType

Texymun
KOHTPOJIb

Tema 5. Kuciaopoa- u azorcoaep:kamue opranu4iec

Kkue coequHenus (18 yacos)

26

2

Cruptel. @eHONbL

Ypok usydenus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

3HaTh (QusMUeckue U

XUMHUYECKHUE CBOUCTBA
(heHOoNOoB.

ONpeaesaTh

CIIUPTOB,
VYmerb
MPUHAJIEKHOCTD K
ONPEACTICHHOMY KJacCy
OpraHUYECKHUX
COEJIMHEHUH, JlaBaTh
Ha3BaHUs o
TPUBHAJIBHON 51
CUCTEMAaTUIECKON

HOMEHKJIaType

Texymun
KOHTPOJIb

27

AJ'IbI[eFI/II[bI 1 KCTOHBI.
KapOoHOBBIE KHUCITOTBL

Ypok usydenus
U TIEPBUYHOTO
3aKperIeHUs

HOBBIX 3HAHHUH.

3HaTh PpU3UUECKUE U
XUMHYECKHE CBOWCTBA
anbJerusioB, KETOHOB,
KapOOHOBBIX KHCJIOT.
YMeTh onpeaessTh
MPUHAJIEKHOCTD K
OTpeAeIEHHOMY KJlaccy
OpPraHUYECKUX
COEJIMHEHUH, 1aBaTh
Ha3BaHUs MO
TPUBHAJIIBHON U
CHUCTEMAaTHYECKON
HOMEHKJIAType

Texymun
KOHTPOJIb

28

VYrneBoanl.

KombunnpoBanH
BII YPOK

3HaTh pU3UUECKUE U
XUMHUYECKHE CBOWCTBA

Texymun
KOHTPOJIb




YIJIEBOAOB. Y METh
ONpeAeITh
MIPUHAJIEKHOCTD K
ONpPEACTICHHOMY KJIacCy
OpraHUYEeCKHUX
COEJIMHEHUH, JaBaTh
Ha3BaHU O
TPUBHAJIBHON U
CHUCTEMATUYECKOMN
HOMEHKJIaType

29

AzoTcoaepikaiue

OpTraHNM4YCCKUC COCOAUHEHUA

Ypok
3aKperIeHUs
HOBBIX 3HAHUM.

3HaTh QpU3UUECKUE U
XUMHYECKHEe CBOMCTBA
aMUHOB, aMUHOKHCJIOT,
OeKOB, KAYECTBEHHBIE
peakuuu Ha
a3oTcoaepKalye
OpraHUYeCKUe
COEIMHEHUST Y METh
OnpeneNsiTh
MIPUHAJICKHOCTD K
ONpPEACTICHHOMY KJIacCy
OpPraHUYECKUX
COEJIMHEHUH, JaBaTh
HA3BaHHS I10
TPUBHAJIBHON

1 CHCTEMATHYECKOH
HOMEHKJIaType

30

Pemenue 3amanuii 35.

Ypok
3aKperIeHUs
HOBBIX 3HAHUI.

YMeThb BHIBOOUTH
bopmy b1
OPTaHUYECKUX
COeTMHEe HU M

Texymun
KOHTPOJIb

31

B3anMocCBsI3b K1acCOB
OpPraHu4YECKux
coenquHeHn. Permenne
3ananuii 33.

Ypok
3aKperIeHUs
HOBBIX 3HAHUI.

YMeTb COCTaBIIATh
YPaBHEHUs PEAKLINIA,
MO3BOJISIFOIUX NEPEUTH
OT OJHOTO KJjlacca
OPTaHUYECKUX
COEIMHEHU N UJIN
OPTaHUYECKHX BELIECTB

K Ipyromy

Texymun
KOHTPOJIb

32

B3anMocCBsI3b K1acCOB
OpPraHu4YeCcKux
coenquHeHn. Permenne
3ananuii 33.

Ypok
3aKperIeHUs
HOBBIX 3HAHUI.

YMeTh COCTaBIATh
YPaBHEHUs PEAKLINIMA,
MO3BOJISIFOIIUX NEPEUTH
OT OJHOTO KJjlacca
OPTaHUYECKUX
COEIMHEHUN WU

Texymun
KOHTPOJIb




OPraHUYEeCKUX BEIEeCTB
K Ipyromy

33

XHUMHUs ¥ IPOU3BOJICTBO

KombunnpoanH
BII YPOK

3HaTh OCHOBHBIE STAITbI
Y TIPUHIUTIBI TTOJTy YeHUST
METaHOJIa, CEpPHOMI
KHUCJIOTBL Y ME€Th
HCTIOJIb30BATh
pUOOpETEHHBIE 3HAHUS
U YMEHUS JJIst
oOBsICHEHUST
XUMUYECKUX SBJICHUM,
MPOUCXOMASIINX B
npupone, ObITy;
OTIpENIeNICHUS
BO3MOKHOCTH
MPOTEKAHUS
XUMHUYECKIX
MPEeBPALLECHUH,
6e30macHoOro
oOpaleHust ¢ TOPrYNMHU
U TOKCUYHBIMU
BEIECTBAMHL.

Texymun
KOHTPOJIb

34

KonTponbHas pabora.
O6o01enue u
cUCTeMaTHU3al U 3HAHUN

Y pok npoBepku
3HAHUU U
YMEHHUM.

YMmeTe NpUMEHSTh
MOJTyY€HHBIE 3HAHUS AJIs
pelenus 3anad
Pa3INYHOrO yPOBHS

TemaTuue
CKUH
KOHTPOJIb




