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IHOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo XumuH JyTst 00yJaromuxcs 9 kiacca coctaBiieHa Ha ocHOBe TpeboBaHuil K pe3yabTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHON
MIPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHusl, peicTaBiIeHHbIX B DeepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIETO
00pa3oBaHMsl, ¢ YIETOM pacipeeIEHHBIX 10 KJIacCaM MPOBEPSEMBIX TpeOOBaHUN K Pe3yJIbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBl OCHOBHOTO
o011ero 00pa3oBaHus U AJIEMEHTOB COJICP KAHMUSI, TPEICTABICHHBIX B Y HUBEPCAILHOM KOJIM(HUKATOpE [0 XMMHUH, a TaKkKe Ha ocHOBE [IpuMepHOi mporpaMMel
BOCIIUTaHMSI 00YUYAIOMIMXCS IIPH MOJIyYEHHH OCHOBHOTO 00111ero oopa3zoBanus 1 ¢ yuétom KoHuenmun npenonaBaHus yaeOHOTO npenaMeTa « XUMus B
oOpa3zoBaTenbHbIX opranu3anusax Poccuiickoii @enepanu, pealns3yonx OCHOBHbBIE 001eo0pa3zoBaTenbHbie mporpammel (yTB. Pemennem Komneruu
Munnpocsemienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMSD»

Bxnan yuebHoro npeamera «XuMusi» B TIOCTUKEHUE 11eJIell OCHOBHOTO 00111ero o0pa3oBaHusi 00yCIOBIEH BO MHOTOM 3HaYEHHEM XMMUYECKOW HAyKu B
MO3HAHUU 3aKOHOB MPUPO/IbI, B PA3BUTUU MPOU3BOAUTEIBHBIX CHJI OOILECTBA U CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIMSHUE Ha BCE 00JIACTH YEIOBEYECKOT0 CYIIECTBOBAHNUS, 3a/Jajla HOBOE BHUJIEHUE
MHpA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOH KYyJbTYpPbI, HEOOXOAUMBIM YCIOBHUEM JKU3HU OOILECTBA: 3HAHWE XUMHUHM CIIY>KUT OCHOBOH JU1st (hOpMHUpOBaHUS
MHPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABIECHUI 0 MaTepUaIbHOM €AMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMble XUMUEN NPEACTABIECHUS O
B3aMMOIIPEBPAIICHUAX SHEPIUU U 00 IBOJIIOLUH BELIECTB B IIPUPO/IE; COBPEMEHHAs! XMMUS HAIIPaBJICHA Ha pellleHHe IN100anbHbIX Mpo0IeM yCTOWYNBOTO pa3BUTHS
YeJI0BE4YECTBAa — ChIPHEBOI, SHEPreTUUECKOMN, MUILEBOI U SKOJIOrHYecKoi 0e30MacHOCTH, TPobieM 3JpaBOOXPaHEHUSI.

B ycnoBusx Bo3pacraromiero 3Ha4eHHus XMMUU B )KU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XUMUUYECKOT0 00pa3oBaHus. B muiane conuanuzanuu oHO
SBIISICTCS OJTHUM U3 YCIOBHH (POPMUPOBAHMS MHTEIUIEKTA IMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKHE 3HaHUS HEOOXOIUMBI I IPHOOpETEeHUs: OOLIEKYIbTYPHOTO YPOBHS, TO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLIUYME U
OTBETCTBEHHO Y4acCTBOBAaTh B MHOTOOOPA3HOM *HU3HH 00OIIECTBa, ISl OCO3HAHUS BaXKHOCTH Pa3yMHOT'O0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U 370POBBIO JPYTUX, K
OKpY’Karolllel MPUPOTHOM CpeJie, A1 TPAMOTHOIO ITOBECHUS ITPU UCIIOJIB30BAaHUM PA3IMYHBIX MAaTEPUAIOB U XUMUYECKUX BEIIECTB B [IOBCEHEBHOM KU3HU.

XuMudeckoe 00pazoBaHUE B OCHOBHOM IITKOJIE SIBISETCS] 0230BBIM 110 OTHOIIICHHUIO K CHCTEME O0IIero XuMuieckoro oopasosanus. [loaTomy Ha
COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT NpUcyliue o0ueMy XMMHUIECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEGHHOCTH, KOTOPBIE OTPAXKalOT rOCYAapCTBEHHBIE,



OOIIECTBEHHbIE U MHIMBUAYAIbHBIE TOTPEOHOCTH. DTUM ONpEAEIeTCs CYITHOCTh 00IIeH CTpaTeruu 00y4eHus, BOCIIUTAHUS U PA3BUTHS 00yYarOIINXCS
CpeAcTBaMU y4eOHOI0 IpeaMeTa « X UMHUI».

Nzyuaenne npenmera: 1) cnocoOCTBYeT peanu3aiui BO3MOKHOCTEH JUTsl cCaMOPa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI IMYHOCTH, €€ 00mmIel 1 pyHKIIMOHATHHON
IPaMOTHOCTH; 2) BHOCHT BKJIaJ] B (POPMHUPOBAHHE MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSTEIILHON y4eOHOM e TeNbHOCTH,
IKCIIEPUMEHTAILHBIX M UCCIICIOBATEIbCKIX YMEHUM, HEOOXOMMBIX KaK B TIOBCETHEBHOM JKU3HH, TaK U B MPOPECCHOHATBHON JAEITEILHOCTH; 3) 3HAKOMHT CO
crienuQUKOil HAyYHOTO MBIIIICHUS, 3aKJIa{bIBACT OCHOBBI [IEIOCTHOTO B3IJIs1a HA €JMHCTBO MPUPOIBI M YEIOBEKa, SBIISETCS OTBETCTBCHHBIM 3TAIlOM B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TIOJPOCTKOB; 4) cioco0CTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B AKOJIOTHUECKOE 00pa30BaHUE IIKOJIHbHUKOB.

HasBanHble HanpaBiieHHUs B 00Y4EeHNH XUMHUH 00ECIICUNBAIOTCS CIICIIM(DUKOM comepkaHus PeAMETa, KOTOPBIH SBJISETCS MeIarornueckKy a1anTHPOBAHHBIM
OTpakeHHeM 0a30BOI HayKH XUMHH Ha ONPEeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu 0CHOBHO# MIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIONIMMHICS OCHOB HEOPTaHWYECKOH XUMHUH U HEKOTOPBIX MMOHATUH U CBEICHUH 00 OTIEIBHBIX

00BeKTax OpFaHH‘ICCKOﬁ XUMHHU.

CrpykTypa conepkanus npeamMera chopMHpOBaHa Ha OCHOBE CUCTEMHOTO IOAX0/1a K ero u3ydeHuro. CojepikaHue CKIIaIbIBaeTCsl M3 CUCTEMBI IOHATHH O
XUMHUYECKOM DJIEMEHTE U BEUIECTBE U CUCTEMbI MOHITHI 0 XUMUYecKoi peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpTraHNU30BaHbI MO MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPECTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJICKYJIIPHOTO YY€HHS KaK OCHOBBI BCETO
ecTecTBO3HaHMUs1, ypoBHs lleproanueckoro 3akona J[. . MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H,
MPEACTABICHUI 00 IEKTPOTUTHUECKON AUCCOIUAIIMY BEIIECTB B pacTBOpax. TeopeTHuecKue 3HaHus paCCMaTPUBAIOTCS Ha OCHOBE YMITUPUUECKH TOTyUYE€HHBIX
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATENBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIONHSS (DYHKIIUU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOICTB, CTPOSHUS

¥ BO3MOYKHOCTEH MMPAKTUYCCKOro NPpUMCHCHHA U MMOJIYYCHHA N3YUaCMbIX BCIICCTB.

Taxkast opranuzaiys cofep aHus Kypca cliocoOCTBYET MPeICTaBICHII0 XUMUYECKOW COCTABIAIOIIEH HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOIbI.
TeM CaMbIM O6€CHC‘II/IBaeTC$I BO3MOXHOCTbH (1)0pMI/IpOBaHI/I$I y 06y11a101111/1xcs1 IIEHHOCTHOI'O OTHOIIICHUA K Hay‘-IHOMy 3HAHUIO U MCTOAaM ITIO3HAHUS B HaYKG.
BaxxHo Takke 3aMETUTh, UYTO OCBOCHHE COAEPKaHUSI Kypca MPOUCXOAUT C MPUBIICYEHUEM 3HAHUI U3 paHee U3YUEHHBIX KypcoB: «OKpyKaroluIuil MUp»,
«buomorus. 5—7 knacce» u «Dusnka. 7 xKimacey.

HEJHN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «XUMMUS»

K HampaBiieHHto nepBocTENEeHHON 3HAYMMOCTH MIPH peain3aliy 00pa3oBaTesIbHbIX QYHKIUN IpeameTa « XUMUS» TPAIULMOHHO OTHOCAT (OPMUPOBaHUE
3HaHUI OCHOB XMMHYECKOM HayKH KaKk 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, PAKTHUECKOM JIeITEeTbHOCTH YEJI0BEKa U KaK OJJHOr0 U3 KOMIIOHEHTOB MUPOBOI
KyJIbTYpbl. 3a7jaua IpeaMeTa COCTOUT B (GOPMUPOBAHUM CUCTEMBI XUMHUECKHUX 3HAHUI — BaKHEUIINX (DaKTOB, HOHATUMN, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUH,
JOCTYIHBIX 00001IIEHNI MUPOBO33PEHUYECKOr0 XapaKkTepa, s3blKka HayKH, 3HAaHUH 0 HAyYHBIX METOAAX MU3YUYECHHUs BEIIECTB U XMMUYECKUX PEaKIHil, a TaKXkKe B
(GbOpMHPOBAHUU U PA3BUTHH YMEHHI U CITOCOOOB JIEATENILHOCTH, CBA3aHHBIX C IUIAHUPOBAHUEM, HAOJIIOJIEHUEM U NTPOBEIEHUEM XUMUYECKOT0 dKCIIEpUMEHTA,

COOJTFOICHHEM TIPABIII OE30MTACHOTO OOPAIIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.



Hapsny ¢ 3Tum nenu u3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IIPHOPUTETOB B CUCTEME OCHOBHOTO OOIIIETO
obOpazoBanwus. CeroiHs B 00pa3oBaHUN 0CO00 3HAYMMON MPU3HAETCS HANIPABICHHOCTh O0yUEHHUS Ha Pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (OpMHUPOBAHHE €€
WHTEJUIEKTa U 001el KynbTypbl. O0yueHrne YMEHUIO YIUThCS U TIPOAOJIKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO CTAHOBUTCS OJHON M3 BXHEUIINX (PyHKIINN
Y4eOHBIX IPEMETOB.

B cBs13u ¢ 3TUM IIpH M3y4eHUU NIpeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HaUeHUE IPUOOPENH TaKue LeNH, KakK:
(GopMHpOBaHNE UHTEIIEKTYAIIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOPa30BaHUIO, COTPYJHUUYECTBY,
CaMOCTOSITEJIbHOMY IIPUHATHUIO PELICHUH, CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;
HalpaBJIEHHOCTh O0Y4YEHHUsI Ha CUCTEMAaTHUECKOE TPUOOIIECHNE YUALIUXCS K CAMOCTOSTEIbHON MO3HABATEIbHON A€ATEIbHOCTH, HAYYHBIM METOAAM [IO3HAHNS,
(GOpMHPYIOLIMM MOTHBALIMIO M Pa3BUTHE CLIOCOOHOCTEH K XUMUU;
o0ecrieyeHue yciaoBUH, CIIOCOOCTBYIOIUX TPUOOPETEHUIO 00YUAIOIIUMHUCS OIbITa Pa3HOOOPA3HOM
NeSITEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMUSI, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINMI ), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUI0B
NeSITENIbHOCTH;
(dopMupOBaHHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIEr0 MUpa Ha OCHOBaHUM 3HaAHUM U
OTIbITA, [TOJIyYEHHBIX IPU U3YYEHUU XUMHUH;
(dopMupoBaHUEe y 00Y4arOIIHUXCS TYMAaHUCTUYECKUX OTHOLLIEHUH, TIOHUMaHMSI LIEHHOCTH XUMUYECKUX
3HAHUMU U1 BBIPAOOTKH 3KOJIOTMYECKH 11€JI€CO00Pa3HOro NOBEAEHHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B LIETSAX COXPAHEHHS CBOETO 3/J0POBbS U OKpYKarollen
MPUPOIHOMN CpeNbI;
pa3BUTHE MOTUBALIMU K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHMSI OOIIIEUENIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(hUIIsl U HANpaBIeHHOCTH JaJIbHEHIIero ooy4eHusl.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

BelecTBO 1 XUMHYeCKas peaxknus

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumMmuueckux 3iaeMeHToB . . MenzaeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPUO0B, KaTHs, KaJbIUs U UX COCIMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM 3j1eMeHTOB B [leproanueckoii cucreme u
CTPOCHUEM UX aTOMOB.

CrtpoeHnue BemecTBa: BUAbl XUMUYECKOM CBSI3U. THIBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTANIMYECKON PEIIETKH U BUIA
XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BELIECTB (MEXAyHapoaHas U TpUBHANIbHAS). XMMHUECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM
KJIaccaM HEOpPraHWYECKUX COCAMHEHUM, TeHETUYECKasl CBA3b HEOPraHUYECKUX BEILIECTB.

Kiaccudpukanust XMMHUYEeCKHX PEaKIHid 110 Pa3INIHBIM MPU3HAKaM (IT0 YUCITY M COCTaBY YYaCTBYIOIINX B PEAKIIUH BEIIECTB, 0 TEIUIOBOMY 3P PEKTY, 1O
M3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX IEMEHTOB, 110 0OPaTUMOCTH, M0 YYaCTHIO KaTaau3aTopa). DK30- U SHJO0TEPMHUECKHUE PEAKIMH, TEPMOXUMHUECKHE
YpaBHEHUSI.

[TonsiTHE O CKOpOCTH XUMHUYECKOH peakimu. [TorsTre 006 00paTUMBIX 1 HEOOPATHMBIX XUMHUYECKHUX peakiusx. [IoHITHe 0 TOMOT€HHBIX U TeTePOTreHHBIX
peakuusx. [loHaTHEe 0 XUMUUECKOM PAaBHOBECHH.

DakTopHl, BIUSIONINE HA CKOPOCTh XUMHUECKOM PEAKIINH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITNH, SIEKTPOHHBINA OallaHC OKHCIUTENIbHO-BOCCTAHOBUTENBHOM peakinu. CocTaBleHUE YPaBHEHU OKUCITUTENbHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUH C HCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus 2MEKTPOIUTUUECKON TUCCOIMAIIUU. DIEKTPOJIUTHI U HE- 3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.

MexaHu3M IUCCOIMAIIMU BEIIECTB C Pa3TUYHBIMU BUIAMH XUMHUECKOU CBsi3U. CTENeHb AUCCOIUAIINH.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakmuu noHHOTO 0OMEHa. Y CIIOBHS MPOTEKaHUS peakluii HOHHOTO 0OOMEHa, MOJIHBIE H COKpaIlEHHBIC HOHHBIE YpaBHEHUs peakiuii. CBOHCTBa KU CIIOT,
OCHOBAHUU U COJICH B CBETE MPECTABICHUN 00 AIIEKTPOIUTUIECKON Arccorualii. KauecTBeHHbIe peakiiuy Ha HOHBL. [ToHsITHE O TUAPOIIN3E CONEH.

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C MOJICIISIMU KPUCTAIUNIMYECKHUX PEIIETOK HEOPTAHMYECKUX BEIIECTB — METAJUIOB M HEMETAIIIOB (rpaduTa u anmasa),
CJIOKHBIX BEIIECTB (XJIOPHAa HATPHUS); UCCICTOBAHIE 3aBUCIMOCTH CKOPOCTH XUMHYECKON PEaKIIUi OT BO3ACHCTBHSI Pa3INUHbIX (DaKTOPOB; UCCIIEIOBAHHE
AJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOITUAIIMHA KUCIIOT, MIEI0OUYEH U COoel (BO3MOXKHO MCITOIH30BAHNE BUICOMATEPHAIIOB); IPOBEICHUE
OTIBITOB, WILTFOCTPUPYIOIIMX PU3HAKU MPOTEKaHUS peakinii MIOHHOTO oOMeHa (00pa3oBaHue O0cajKa, BBIICICHHE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB,
WUTFOCTPUPYIONTUX TMPUMEPbI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIuid (TOpEeHUe, peaKkIiuy pa3ioKeHUs, COSANHEHNS ); PACTIO3HABAHNE HEOPTaHUYECKUX
BEILIECTB C MOMOIIbIO0 KAUECTBEHHBIX PEAKIIMN HA MOHBI; PEIICHHE YKCIIEPUMEHTATBHBIX 3a/1a4.



HeMeTa/njabl 1 UX cOeNHEHUA

OO01mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe CTeNeHH OKucieHus. CTpoeHrne U GU3NIECKUEe CBOMCTBA POCTHIX BEIICCTB
— rajioreHoB. XMMH4YECKHe CBOMCTBA Ha MIpUMepe XJiopa (B3auMOIeCTBUE C METaJUIaMH, HEMETalJIaMH, 1iesiouaMu ). XiiopoBoaopoa. ComsiHasi KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJyYeHUE, TPUMEHEHUE. JIefCTBUE XJI0pa U XJIOPOBOAOPO/Ia HA OPTAHU3M YeJIOBEKA. BaxkHene XJIOpUAbl U X HAXO0XKICHUE B
IIPUPOJIE.

OO6mmas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOSHUS aTOMOB, XapPAKTEPHBIC CTENIEHU OKHCIICHUS.

CtpoeHue u ¢pu3nyecKkue CBOMCTBA MIPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJIIOTPONHbIE MOIU(UKALIMYA KUCIIOPO/ia U Cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBoniopofi, cTpoeHue, GU3NIECKre 1 XUMUYECKHe CBOMCTBA. OKCHUIIBI CEPhI KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB. CepHast KHcIo0Ta, (pu3nyecKue u
XMMHUYECKHE CBOICTBa (00IIMe KaK MPeICTaBUTEN Kilacca KUCIOT U crienupuyeckue). XuMUYeCKHe peakinu, Jiexallue B OCHOBE IPOMBILUIEHHOTO Criocoda
noytydeHusi cepHoit Kuciotel. [Ipumenenne. Cosii cepHOM KUCIOTHI, KaYEeCTBEHHAs peakiius Ha cyinbdar-uoH. HaxoxaeHue cepbl 1 €€ COeTMHEHUI B IPUPO/IE.
XHUMHUYECKOE 3arpsi3HEHUE OKPY-KaIOLIEH Cpe/ibl COEIMHEHUSIMU CEpPbI (KUCIOTHBIE JTOKIH, 3arpsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €TI0 MPEJOTBPALLIECHUS.

OO0mast xapakTepucTHKa 31eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEICHH OKUCIICHHS.

A30T, pacpocTpaHeHue B mpupojie, pu3ndeckue u Xumuueckue cBoiictsa. KpyroBopot a3ora B mpupoje. AMMHAK, ero (hu3nuecKkue U XUMUYeCKHe CBOICTBA,
noirydeHue u npumenenune. Comu aMMOHHS, MX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakiyst Ha HOHBl aMMOHHSI. A30THasl KUCIIOTA,
e€ nonydyenue, GpU3MUECKHUE U XUMUYECKUE CBOKCTBA (00IIMe Kak MPeACTaBUTENS Kacca KUCIOT U cnernududeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS
B KaueCTBE MUHEPAIbHBIX YA00peHni. XMMHUECKOe 3arps3HEHNE OKPYXKAIOIIEeH Cpesibl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE 10XK]IH, 3arps3HEHNUE BO3/yXa, [I0UYBBI U
BOJIOEMOB).

®docdop, annorponnsie Mogudpukanuu hocdopa, pusndeckue u xumudeckue coiictsa. Okcun dhocdopa(V) u pochopnast kuciora, pU3ndecKue 1 XUMHIECKHE
CBOIicTBa, monyuenue. Mcnonp3zoBanue GpocharoB B KauecTBE MUHEPATBHBIX YIOOPSHHIA.

O6mmas xapaktepuctuka 3aeMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHHUS.

VYrnepon, aluioTponHbele MoAU(pUKAIMK, pacipoCTpaHeHHe B IPUpPoe, pusnueckue u XuMuyeckue cBoiictea. AxcopOuus. KpyroBoport yrieposa B mpupoie.
Oxcunsl yriaepona, ux (pusnveckre U XMMUYECKHe CBOMCTBRA, ACMCTBHE HA )KUBBIE OPraHU3MBbI, IOTYYEHHE U TPUMEHEHHE. JDKOJIOTHYECKHEe MTPOOIIEMbl, CBSI3aHHbBIE
¢ okcunoM yraepoaa(IV); rumnotesa rao0anbHOrO NOTEIJICHHS KIIMMATa; TApHUKOBBIN 3(PQeKT.

YronpHas KUCIOTa U € COJH, UX PU3NYECKUe U XMMHYECKHEe CBOICTBA, MOJIydeHre U puMeHeHue. KauecTBeHHas peakiusi Ha kKapOoHaT-nOHbL. Vcrmonbp3oBaHue
KapOOHATOB B OBbITY, METUIIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO0341CTBE.

[TepBoHavasbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COETMHEHUAX yriaeposaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, IJIUIEPUH, YKCYCHask KUCII0Ta).
Nx coctaB u xumuueckoe ctpoeHue. [loHsTHE 0 OMONIOrHuecKky BaKHBIX BEIIECTBAX: KUpax, OeNKkax, yrieBoAax — U X POJIH B KU3HU YeJIOBEKa.

MatepuanbHO€ €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COECAMHEHUH.

Kpewmuuii, ero huznyeckre 1 XuMHUECKUE CBOIMCTBA, MOTy4YeHUe U mpuMeHeHne. CoeJMHEeHus! KpeMHUs B npupojie. O01mue npeacTaBieHus 00 OKcuzie
kpemuus(IV) u kpemHueBoit kuciaore. CUIMKaThI, UX UCIOJB30BaHUE B OBITY, MEIMLIMHE, IPOMBIIUIEHHOCTH. BaxkHeilre cTponTenbHble MaTepHalibl: KEpaMHUKa,

CTEKJIO, [IEeMEHT, O€TOH, kene300eToH. [IpobieMbl 6€30macHOr0 NCIOIB30BaHUS CTPOUTENBHBIX MAaTEpUAIOB B TOBCEIHEBHOMN KU3HU.



XUMHUYECKUH SKCIIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPraHNYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI; IPOBEIEHNE KAYEeCTBEHHBIX PEaKIMi Ha XJIOPU-HOHBI
1 HaOJII0/IeHNEe TPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaKarollyue GU3NYECKUEe M XUMUYECKHE CBOMCTBA FaJIOTEHOB U MX COCAMHEHUH (BO3MOXHO HUCIOIb30BAHUE
BUIEOMATEPHAJIOB); 03HAKOMIICHHE ¢ 00pa3liaMy XJIO0PUA0B (IaJOreHHI0B); 03HAKOMIIEHHE C 00pa3liaMu Cephl U €€ COETUHEHUSIMU (BO3MOXKHO UCIIOIb30BAHUE
BUJIEOMATEPHAJIOB); HAOIIOIeHUE ITpoLiecca O0YIIIMBaHUS caxapa MoJ JecTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3y4eHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CepHOIl KHCIIOTHI, IPOBEIeHIE KaYeCTBEHHON PEeaKLMU Ha CyIb(aT-uoH U HAONI0/IeHHE IPU3HAKa €€ MPOTEKaHMs; 03HAKOMIICHHE C (PU3HUECKUMHU
CBOWCTBaMH a30Ta, Gpochopa 1 UX COeTUHEHU (BO3ZMOXKHO HCIIOIb30BAHNE BHIEOMAaTEPUAIIOB), 00pa3liaMu a30THBIX U (OocHOpPHBIX yA0OPEHNUH; OTyUeHHE,
cobupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB aMMHUAKa; IPOBEICHUE KAYECTBEHHBIX PEaKkIiii Ha MIOH aMMOHUS U (pocdaT-uoH U U3y4yeHHE IPU3HAKOB X
IIPOTEKaHMsl, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIIOTHI ¢ MEIbIO (BO3MOXKHO HCIOJIb30BAHNE BUIEOMATEPHUAJIOB); U3yUEHHUE MOJIEIeH
KPHUCTAJUINYECKUX PEIIETOK anMasa, rpaduTa, QpyniepeHa; 03HaKOMJIEHHUE € IIPOLECCOM aICOPOIMU PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOICTBOM NMPOTUBOrasa; Nojay4eHue, coOupanue, paco3HaBaHUe U U3y4E€HUE CBOICTB YIJIEKHCIIOrO I'a3a; MPOBEJCHNE KAUeCTBEHHbBIX PeaklUii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3yYEHUE IPU3HAKOB MX IIPOTEKaHUS; 03HAKOMIICHHE C TPOJYKLIHEH CHIIMKATHON ITPOMBILIICHHOCTH; PELIEHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMe «BakHele HeMeTaulbl U UX COCUHEHUSD.

MeTajibl M UX COeTUMHEHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU MX MoJioxkeHus B [lepuoanueckoit cucreMe xumuueckux snemeHTos 1. U.
MenpeneeBa u ctpoeHus aroMmoB. CTpoeHHe METAIIOB. MeTaiinyecKas CBsi3b M METAJUTMYECKAsl KPUCTAJUTMUECKas pelIéTKa. DIEKTPOXUMUUECKUHN Psijl
HanpspKeHUH MeTalioB. GU3NYecKue U XMMUYECKHe CBOMCTBa MeTauioB. O01ue crnocoObl momydeHus MeTauioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTaib, YyTryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounbie MeTaibl: TookeHue B [lepuonnueckoit cucreme xumudeckux 3memMeHToB . . MeHeneeBa; cTpoeHrne HX aTOMOB; HaX0KICHUE B PUPO/IE.
duznyeckue U XMMHUYECKHUE CBOICTBA (Ha MpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATPUs U Kanus. [I[puMeHeHne MenouHbIX METAJIOB U X
COCAMHEHHU.

[IlenoyHO3eMeENbHBIE METAJUTBI MArHUN M KaJIbLIMIi: TTOJI0)KEeHHE B [leproanueckoil cucteMe xumudecknx 3neMeHToB . 1. MeneneeBa; CTpoeHUE UX aTOMOB;
HaxoXxaeHue B mpupojae. Gusndeckre U XMMUUYECKHE CBOMCTBA MarHus U Kanblivs. BaxHeilmre coequHeHus Kanblus (OKCU, TUAPOKCU, coyin). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUSI.

AmomuHui: monoxenue B [leproanyueckoit cucteme xumudeckux 3neMeHToB J1. M. MenneneeBa; cTpoeHre aToMa; Hax0IeHHe B mpupojae. Guzndeckue u
XUMHUYECKHAE CBOMCTBA allfOMUHUS. AM(DOTEpPHBIE CBOMCTBA OKCH/IA U TUAPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux anemeHToB . . MenzeneeBa; ctpoeHue aTroma; HaxoxaeHue B npupoje. Gusudeckue u
XUMHYECKHE CBOICTBa xkene3a. Oxcuabl, ruapokcuanl u conn xene3a(ll) u xxenesa(Ill), ux cocras, cBoWicTBa U MOTyYEHUE.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAIIOB U CIUIABOB, UX (PU3MYECKUMH CBOMCTBAMH; H3yUYE€HUE PE3yIbTaTOB KOPPO3UU METAIIJIOB
(BO3MOHO HCTIOIB30BAHKE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOICHCTBHS OKCHIA KAl U HATPHS C BOJOW (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEPHAIIOB); MCCIEIOBAaHUE CBOMCTB )KECTKOM BOBI; IMPOIIEcca TOPEHHUS JKelle3a B KUCIOopoAe (BO3MOXKHO UCIIOJIB30BAaHNE BUIEOMATEPHAIIOB); PU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX PEaKIUii HAa MOHBI (MarHUs, KaJbIus, alfOMUHNUS, ITMHKA, skene3a(ll) u xenesa(Ill), menu(Il)); HabmroaeHwe U oMMCcaHKEe TIPOIIECCOB



OKpallMBaHUS INIAMCHU NMOHAMU HATPHA, KAJIHUA U KAJIbIUA (BOSMO)KHO HUCIIOJIB30BaHUC BI/IIIGOMaTepI/IaJIOB); HUCCICOOBAHUC an)OTepHBIX CBOMCTB rHApOKCHUaa

AJIFOMUHUS U TUJIPOKCHU/IA [IMHKA; pEellIeHHE IKCIIEPUMEHTANIBHBIX 33134 110 TeMe «BakxHelIe MeTaulbl U UX COEMHEHUS.
XHMMHA M OKpYsKaoIas cpeaa

HoBsie maTepuansl 1 TexHoJIOrMU. BelecTBa 1 Marepuabl B IOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUA U 3J0pOBbE. be3onacHoe nenoib30BaHue BEIIECTB U
XUMHUYECKUX pPeakiuii B ObITy. [lepBas momMoIb Npyu XMMUYECKHUX 0KOTaX U OTpaBiIeHUSIX. OCHOBBI 2KOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE
OKpYJKaromen cpeasl (mpenenbHas nonyctumas Konientpaius Bemiects — [1JIK). Poas Xxumuu B pemieHnn 3K0JI0THYeCKUX MpooieM.

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOOB (YroJib, TPUPOIHBINA ra3, He(PTh), MPOIYKTH UX MEPEePadO0TKH, UX POJIb B OBITY U IPOMBIIINICHHOCTH.

XVUMUYECKUH IKCTIEPUMEHT: U3ydeHUE 00pa3Ii0B MaTEPHUAIIOB (CTEKIIO0, CIUIABBI METAJUIOB, TTOJTUMEPHBIE MATEPHAIIHI).

MexnpeaMeTHbie CBSI3H

Peanu3zanus MeXnpeaMeTHBIX CBA3€H PU U3y4YEeHUU XUMUU B 9 Kilacce OCYLIECTBIISIETCS Yepe3 UCII0Ib30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
Y TIOHATHH, SIBJISIOIUXCSA CHCTEMHBIMH JUI OTJEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOr0 LMKJIa. Peann3anus MeXnpeaIMeTHBIX CBSI3€H IpU N3y4eHUH XUMUHU B 9
KJIACCE OCYILIECTBIISIETCS YEPE3 UCII0NIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX IMOHSATHUH, TaK U IOHATUMN, SBJISIONIMXCS CUCTEMHBIMU JIJIS1 OTJEJIbHBIX
IIPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAY4HBIH (DaKT, THIIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CUHTE3, KIacCU(DUKALMS, TEPUOIUYHOCTb, HAOII0IEHHE,
HKCHEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, MOJIEIIb, ABJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOT U, MAaTEePUAIIbI.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI, PaIM0aKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHI 3apsi]l, IPOBOJHUKH,
MOJTYIIPOBOJTHUKH, TUAIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, T€NO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, pACTBOPUMOCTb, KPHCTAJIIMUECKast
peméTka, CruiaBbl, (PU3NYECKUe BeIUYMHBI, €AMHULIBI U3MEPEHUs, KOCMHUUECKOE IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COMHIIE.

buonorus: porocunres, nqpixanue, 6nochepa, skocucTemMa, MUHEpaJIbHbIE y100pEHUs, MUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPO/bI, T0JIE3HBIE UCKOTIaeMble, TOIITUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

I/I3yquHe XHMUH B 9 KI1acce HaIrpaBJICHO HAa JOCTUIKCHUC 06y11a}om1/1M1/1c;1 JIMYHOCTHBIX, MCTAIMPCAMCTHBIX U MMPCIMETHBIX PC3YJIbTATOB OCBOCHUA y‘-I€6HOI‘O
npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPAMMbl OCHOBHOTO O0IIIETr0 00pa30BaHUs JOCTUTAIOTCS B X0JI¢ 00y4eHUSI XUMHUHU B €IMHCTBE YUeOHOU 1
BOCIIUTATEIbHOM AesaTesibHOCTH Opraiu3alny B COOTBETCTBUU € TPAJAULIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMH,
MPUHATHIMU B OOIIECTBE MTPaBIJIaMU U HOPMaMHU MOBEACHHS U CITIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHS U COLUATH3AIUN 00YYarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K 0T€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEANI0, TIOHUMAaHUSI 3HAUEHUSI XUMUYECKON HAYKH B KU3HU
COBPEMEHHOT0 00IIEeCTBa, CIIOCOOHOCTH BIIAJCTh JOCTOBEPHON MHPOPMAITUEH O TIEPEIOBBIX JOCTHIKEHUSIX U OTKPHITHIX MUPOBOUM M OTCUESCTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIECTBa;

I'paxxnanckoro BocnuTaHus

2) mpeACTaBICHUS O COIMATBHBIX HOPMaX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOM, TBOPUYECKOM U APYTUX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K pa3HOOOpPA3HON COBMECTHOM JIEATENHHOCTH MPHU BBIMOJTHEHUN
y4eOHBIX, TO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3IaHUHU YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U
B3aMMOITOMOIITH B TpoIlecce ITON yueOHOMN AeITeTbHOCTH; TOTOBHOCTH OLIEHWBATh CBOE MOBEACHHUE U TTOCTYIKH CBOMX TOBAPUIIEH C TIO3UIIUU HPABCTBEHHBIX U
MPaBOBBIX HOPM € YYETOM OCO3HAHMS MOCHEACTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 NO3HAHUA

3)  MHPOBO33pPEHYECKHUX MPEICTABICHUI O BEIIECTBE U XUMUIECCKOM PEaKIHH, COOTBETCTBYIOIIMXCOBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIS FOLITMX
OCHOBY JIJIsl TOHMMAaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUPA; MIPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3AUMOCBS3AX YEIOBEKA C
IIPUPOJHOM CPEOH, O POJIU XMUMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEH;

4)  mno3HaBaTEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHHI 110 XUMHHU, HEOOXOIUMBIX JISI00BICHEHUS HAOTI0TaeMBIX MTPOIIECCOB U SBJICHUM;

5)  mno3HaBaTenbHOU, MHPOPMAIIMOHHON U YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIe HABBIKOBCAMOCTOSITEIBHOM Pa0OTHI ¢ yIeOHBIMU TEKCTAMHU, CITPABOYHON
JUTEPaTypOH, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

6) wuHTepeca K O0OYYEHHIO U TIO3HAHUIO, TFOO03HATELHOCTH, TOTOBHOCTH U CITIOCOOHOCTH KCaMOOOpa30BaHHIO, POSKTHON M UCCIIEI0BATEIbCKOM
NesTeIbHOCTH, K OCO3HAHHOMY BBIOODPY HAIIPABJICHHOCTH U YPOBHS 00Y4EHHUs B JajbHEHIIEM;



®opMHUPOBaHUS KYJIbTYPbI 310POBbS
7) OCO3HaHUs IIECHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO, YCTAHOBKHM Ha 3[J0OPOBBII 00pa3 KU3HU, OCO3HAHUS ITOCIIECACTBUN U
HENPUITUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOT0JIs, HAPKOTUKOB, KypeHUsi), HeOOX0IUMOCTH COOIIOICHHS MpaBuil 0€30MaCHOCTH MpU 0OpalieHUH ¢

XUMHNYCCKHUMMU BCIICCTBAMU B 6LITy u peaHBHOfI KHU3HU,

TpyaoBoro BOCIIUTAHUS

8) nHTEepeca K MPaKTHYECKOMY M3YUEHHUIO Ppodeccuii U Tpyna pa3IndHOro pojaa, yBaXEHUE K TPYY U pe3ylibTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMHUHU, OCO3HAHHOTO BHIOOpA MHAUBUIYAIbHON TPACKTOPUU MPOJAOIKEHUS 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIeNTHON MPOo(eCcCHOHANBHOM NESTETbHOCTH U Pa3BUTHUS HEOOXOAUMBIX
YMEHHI1; TOTOBHOCTb aJallTUPOBATHCS B MPOhECCUOHATILHOM cpelie;

IKOJIOTHYECKOI0 BOCIIUTAHUS
9) 9KOJIOTHYECKH 11eJ1eCO00pa3HOro OTHOLIEHHUS K IPUPOE KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€CyIeCTBOBaHMS, IOHUMAHUS IEHHOCTH 3[J0POBOIO U
Oe3omacHoro oopasa )KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3MYECKOMY M ICUXHUYECKOMY 3/10pPOBbIO, OCO3HAHMS IIEHHOCTH COOJIIOACHUS MTPaBUII
0€30MacHOTO MOBEICHUS MPHU paboTe C BEIECTBAMH, a TAKXKE B CUTYAIHX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOICH;
10)  cmocoOHOCTH NPUMEHSTH 3HAHMUS, OTy4aeMble IPU U3YYCHHH XUMUU, JJIsl PEILICHUS 3a/1a4, CBI3aHHBIXC OKPYKAIOIIECH IPUPOIHON CPEIOii, TTOBBIIICHUSI
YPOBHS 9KOJIOTUYECKOM KyJIbTYphl, OCO3HAHUS INI00AILHOTO XapaKTepa 3KOJIOIHYECKHX Mpo0ieM U IMyTel UX pelieHns HOCPEeICTBOM METOI0B X UMUHY;
11)  9KOJOrMYECKOro MBIIUICHHS, YMEHHsSI PYKOBOJICTBOBATHCS MM B [TO3HABATEIILHOM, KOMMYHHKATHBHOM UCOIMATBHON MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACIAIOT 3HAUMMbIE /17151 JOPMUPOBAHUS MUPOBO33pEHUS OOIICHAYyYHbIE TOHATHS (3aKOH, TEOPUs, IPUHIIUII,
runoresa, GakT, CUCTeMa, IPOLECC, IKCIIEPUMEHT U Jp.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEAMETax U MMO3BOJISIIOT HA OCHOBE 3HAHUN
U3 3TUX NPeIMETOB (POPMHUPOBATH NPECTABICHUE O 1[EIOCTHONW HAyYHOH KapTHHE MUPA, U YHUBEpCalIbHbIE yueOHbIe eiicTBUs (I03HABATEIbHbIE,
KOMMYHHMKATHUBHBIE, PETYJISTUBHBIE), KOTOPbIE 00ECIIeunBalOT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHON
NEeATEIbHOCTH.

MertarnpenMeTHbIe pe3yabTaThl OCBOECHHS 00pa30BaTENbHOM MPOrpaMMBbl 10 XUMHH OTPaXKaIOT OBJIa/IEHHE YHUBEPCAIbHBIMH I103HABATEIbHBIMH JCHCTBUSMH, B

TOM YUCJIC:

ba3oBbLIMM JJOrHYEeCKUMMU AeHCTBUSAMH
1) yMeHI/IeM HCIIOJIb30BATh HpI/IéMBI JIOTHUYCCKOT'O MBIIIIJICHU A HpI/I OCBOCHUHN 3HaHI/II\/IIZ paCKpBIBaTI) CMBICIIXUMHNYCCKUX HOHS[TI/Iﬁ (BI)I,ZIGJ'ISITI) nux xapaKT epHBIe
MPU3HAKY, YCTAaHABIMBATH B3AaUMOCBSI3b C APYTUMU TOHSTUSMH ), HCTIOIH30BATh MOHATHS 7151 OOBSICHEHUS OTACTBHBIX (J)AaKTOB U SBIICHUIA; BHIOMPATh OCHOBAHUS U
KpI/ITepI/II/I JJISA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX BCIICCTB U XUMHNUYCCKHUX peaxunﬁ; yCTaHaBHHBaTB HpI/I‘II/IHHOCHeI[CTBeHHI)Ie CBs3H M@)K)Iy O6’BGKTaMI/I HSyHCHHH;

CTPOUTD JIOTHUYCCKUEC PACCYKACHUA (I/IHJIYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/H/I); J€JIaTh BBIBOABI U 3aKJIFOYCHUA,



2) YMEHHMEM IIPUMEHSTH B IIPOLIECCE TO3HAHUS MOHATUSA (IIPEAMETHBIE U METAIIPEIMETHBIE),CHMBOJINYECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMBIE B X UMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIC IPEICTABICHNUS — XUMHYECKH 3HaK (CHMBOJI JIEMEHTa), XUMUYeckasi popMmyiia U ypaBHEHHE
XUMHAYECKOH peakIui — IpU PEHICHUH Y4eOHO-TI03HABATENIbHBIX 33/1a4; C Y4ETOM 3THUX MOJEIBHBIX MPEJICTABICHUH BBISBIATH U XapaKTEPU30BaTh
CYLIECTBEHHbIE MPU3HAKU U3y4aE€MbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMUUECKHUX PEAKIIHii; BHISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYHMHHOCIIEICTBEHHBIE
CBSI3M U IPOTUBOPEUMS B U3yYaEMBbIX IPOLIECCAX U SIBJICHUAX; MpeylaraTb KPUTEPUH JUISl BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUNI; CAMOCTOSATENBHO
BbIOMpATh crioco0 perieHus: ydeOHoil 3aauu (CpaBHUBATh HECKOJIBKO BApPHAHTOB PELICHUS, BBIOMPATh HauboJee MOAXOASIIUN C Y4ETOM CaMOCTOATEIbHO

BbI/IEJICHHBIX KPUTEPHUEB);

Ba3oBbpIMH HcciIen10BaTEILCKUMH JeHCTBUSIMU
3) YMeHI/IeM HCIIOJIb30BaTh ITIOCTABJICHHBIC BOHpOCbI B KQUCCTBEC I/IHCTpYMGHTa IIO3HaHUsA, a TaAKXKEC BKaAUCCTBC OCHOBBI IJIA1 (bOpMI/IpOBaHI/ISI THUITOTE3HI 110
HpOBepKe HpaBI/IJII)HOCTI/I BBICKA3bIBACMBbIX Cy)KI[GHI/If/'I;
4) pPUOOpPETEHUE OMBITA MO IJIAHUPOBAHUIO, OPTaHU3AIMY U TIPOBEACHUIO YICHUUECKUX SKCIIEPUMEHTOB: YMEHHE HaOII0AaTh 32 X0JI0M Ipoliecca,
CaMOCTOSITEITLHO IMPOTHO3UPOBATH €T0 PE3yNIbTaT, (POPMYINPOBATH 000OIIECHNUS U BBIBOJIBI IO PE3YJIbTaTaM IMPOBEAEHHOTO OIBITa, HCCIICIOBAHUS, COCTABIISIT
OTUY€T O MpOoCIIaHHON paboTe;

Paboroii c undopmanuei
5) YMEHHUEM BBHIOMPATh, aHATTM3UPOBATh U HHTEPIPETUPOBATH HH()OPMAINIO a3 IMYHBIX BUJOB U (POPMIIPEICTABICHUS, TOTyYaeMYIO U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAs JINTEPATypa XUMHUYECKOTO COJIepKaHUs, CIIpaBOYHbIE TOCOOMsI, pecypchl IHTepHETa); KpUTHUECKU OLIEHUBATH IPOTUBOPEUHUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;
6) YMCHHUEM IIPUMCHATH Pa3JIMUHBIC METOAbLI U 3aITPOCHI ITPH ITOUCKE U 0T60p€ I/IH(l)OpMaHI/II/I HCOOTBCTCTBYIOIIUX JAHHBIX, HGO6XO)II/IMBIX JJIA BBITIOJTHCHU A
y4eOHBIX M MMO3HABATEIbHBIX 3aJ1au OMPEAeIEHHOTO TUIA; IPUOOPETEHHE OMbITa B 00IACTH UCIIOIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUC KYHI)TypOI\/JI AKTUBHOI'O UCITIOJB30BaHUA PAa3JINYHBIX TOMCKOBBIX CUCTEM,; CAMOCTOATCIBHO BI)I6I/IpaTI> ONTUMAJIBHYTO (1)0pMy MMpEaACTaBJICHUA
nH(OpMalIUY U WITIOCTPUPOBATh pPelllaeMble 3a/1a4l HECTOKHBIMU CXEeMaMHU, JuarpaMmmamu, JpyruMu popmamu rpaduku U uX KOMOMHAIUSAMUY;
7) YMEHHUEM HCIOJIb30BaTh U aHAJIU3UPOBATh B Ipollecce YUeOHOH U UCCIIeA0BATENBCKOM NesITeIbHOCTUHH(OPMALIMIO O BIUSHUU TPOMBIIIICHHOCTH,
CETIbCKOTO X034HCTBA M TPAHCIIOPTa Ha COCTOSIHUE OKPYXKAOIIeH IPUPOTHON Cpebl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMHU
8) YMEHHEM 3a/1aBaTh BOIPOCHI (B XO/€ JUAJIOTa W/WIH TUCKYCCHH) MO CYILIECTBY 00CYX1aeMOi TeMbl,(hOpMyIUPOBATH CBOM MPEAJIOKEHNUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOM 3a7auu;
9) pUOOpPETEHNE ONBITA TPE3EHTALIMU PE3YIBTATOB BBHIITOJHEHUS XUMUYECKOTO dKCIIEpUMEHTA
(;1rabopaTOpHOTro OIBITa, Ta00PATOPHOI pabOTHI IO UCCIIEJOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO MTPOEKTA);
10)  3amHTEpPEeCOBaHHOCTH B COBMECTHOI CO CBEPCTHUKAMH MTO3HABATEIBHOM U UCCIICIOBATENbCKOWICITEIbHOCTH MIPU PEIICHUH BO3HUKAMOIIMX MPOOJIeM Ha
OCHOBE yué€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULIUI (00CYX/1eHUs, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBD», KOOPAUHAIUS COBMECTHBIX JIEHCTBU,
oTpesieNieHue KPUTEPHUEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U Jp.);



YHuBepcanbHBIMH PeryJaTHBHBIMH e CTBUAMU
11) yMeHHeM CaMOCTOSATEIILHO ONMPEACITh IeTH ACATSILHOCTH, INTAHUPOBATH, OCYIIECTBIIATH, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSITebHOCTb, BEIOMPATh Hanbosee 3PPEKTUBHBIE CITIOCOOBI pellIeHHs YUeOHbIX U MI03HABATENbHBIX 3a/1a4, CAMOCTOSATENIEHO COCTaBIATh WK KOPPEKTUPOBATh
IPEUIOKEHHBIN alNTOPUTM JSHCTBUN NP BBIIOJHEHUH 331aHUH ¢ yYETOM MOIy4YEHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTaX — BEUIECTBAX U PEAKLIUSAX;
OLICHUBATb COOTBETCTBUE ITOJIy4YEHHOI'O pPe3yJIbTaTa 3asiBJICHHOU LIEIIH;
12) yMeHHeM HCIIOIb30BATh U AHATM3UPOBATh KOHTEKCTBI, MPEIIaracMble B YCIOBUH 33 JaHUI.

INPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOCHHIO 005S3aTEIHHOIO COJIePIKaHusl, YCTAHOBIEHHOTO IaHHOM MPUMEPHOI paboyeil mporpaMMoH, BbIIEISIOT:
OCBOCHHBIE 00YUYAIOMIMMUCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUH, crieu(HUEcKue U MPEeAMETHON 001acTi « XUMHSD», BUJBI AEATEIBHOCTH 110
IIOJIYYE€HHUIO HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALUU, IPE0OPA30BAHUIO U IIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

[IpenmMeTHBIC pe3yabTaThl MPEICTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Yy O0YHAIOIIUXCS CIEAYIOIUX YMEHHI:

1) PAcKpbl8ams CMblCl OCHOBHBIX XMMUYECKUX MOHATUI: XUMUYECKUH JJIEMEHT, aTOM, MOJIEKYJla, HOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CII0KHOE
BEIIECTBO, BAJIEGHTHOCTD, EKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas peakiysl, XMMUYecKas CBsA3b, TEMI0BOH 3((eKT peakluu, MOJb, MOJIIPHBII
00BEM, PaCTBOP; FIEKTPOIUTHI, HEAIEKTPOIIUTHI, TCKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIUH HOHHOTO 0OMEeHa, KaTaln3aTop, XMMHUECKOE PaBHOBECHE,
o0paTuMble U HEOOPAaTUMBbIE PEaKIH, OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKLIUHU, OKUCIIUTEIb, BOCCTAHOBHUTEb, OKUCICHHE U BOCCTAHOBJIEHHUE, alJIOTPOIIUS,
amM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBAJEHTHAsI, NOHHASI, METAININYECKas ), KpUCTAJUIMYECKas PeIIETKa, KOPPO3Usl METAJUIOB, CILUIaBbl; CKOPOCTh XUMUYECKOU

peakuuu, npeaensHo nomyctumas koHuenrpanus (I1/1K) semecrsa;

2) UNIIOCMPUPOBAmMb B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM. 1. 1) ¥ IPUMEHSTH 3TH MOHATHUS IPU ONMCAHNUHU BEUIECTB U UX MPEBPALLECHUI;
3) UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYIT BEILIECTB M YPABHEHUM XUMUUECKHUX PEaKIUii;
4) onpeoensims BaJEHTHOCTb U CTENIEHb OKHCIEHUS! XUMUYECKUX JIEMEHTOB B COEIMHEHUSIX Pa3IMYHOTO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K

OIpeIeIEHHOMY KJIacCy COeIMHEHHH 1o (hopMysam; BUJ XUMHUUECKOM CBsA3M (KOBaJICHTHAs, HIOHHAS, METAJJINYECKas) B HEOPraHUYECKUX COeIMHEHUSX; 3apsil
MOHA 110 XUMHUYECKOH (popMyIie; XapakTep cpelibl B BOJHBIX paCTBOpaX HEOPraHUYECKUX COeTMHEHUH, TUIT KPUCTAIUTMYECKON PElIETKY KOHKPETHOTO BELIECTBA;
5) packpuieams cmeica [lepuoaudeckoro 3akona JI. . MenneneeBa u JeMOHCTpUPOBATh €r0 MOHUMaHKE: OMUCHIBATh U XapaKTePU30BaTh TAOIMUHYIO PopMy
[lepuonmueckoil cuCTeMbl XUMHUECKUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnmna (A-rpymnmna)» u «nobouynas noarpymnmna (b-rpymma)y, mansie u
00JIbI1IKE TEPUOBI; COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIHIIe, C YNCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB U 3aps 41pa, 00Iee YUCIO HIEKTPOHOB U pacIpeesieHHe UX MO IEKTPOHHBIM CIIOSIM); OOBACHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB U X COETUHEHUI B Mpeenax MajblX MEpHUOIOB U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOSHUS UX aTOMOB;

6) Kaaccuguyuposams XUMUYECKUE JIEMEHTHI; HEOPraHMUECKHUEe BEIIeCTBa; XUMUYECKUE peaklnu (TI0 YMCITy U COCTaBY yYacTBYIOIIMX B pEaKIIUU BEUIECTB,
0 TeTUIOBOMY 3P EeKTy, IO H3MEHEHUIO CTETICHEH OKUCICHHUS XUMHUYECKUX dJIEMEHTOB);

7) xapakmepu3zoeams (OMUCHIBATH) OOIIME U CTICHU(PHUUECKUE XUMHUECKUE CBOMCTBA IPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPKIast OMMCAHUE IPUMEpPaMU

MOJIEKYJIAPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;



8) cocmaenams YpaBHEHUS SJICKTPOIUTHUECKON AUCCOLMAIIMH KUCIIOT, IENI0YEH U COJIeH; MOHBIE M COKPAIEHHBIE YPaBHEHUS PeaKLii HOHHOTO OOMEHa;
YPAaBHEHUs peaKltii, IOATBEPKAAIOIINX CYLLIECTBOBAHUE TEHETUUECKOU CBSI3M MEK/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

9) Packpuleams cyuHOCMb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI TIOCPEICTBOM COCTABIICHNUS 3JIEKTPOHHOr0 OajlaHCca 3THX PeaKIuii;

10)  npoecnoszuposams CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHUSI; BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKHUX MTPEBPAILCHUI B Pa3JINYHbBIX YCIOBHSX;
11)  ewviuuciamb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BELIECTB; MaCCOBYIO JIOJIO XUMHYECKOTO 3JIEMEHTa 110 popMylie COeANHEHUST; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE; IPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUU;

12)  credosamwb npaBHUIaM MOJIB30BAHUS XUMHUYECKOW MTOCYI0H U 1a00paTOPHBIM 000PYIOBAaHHEM, a TAKXKE IIPaBUIIaM OOpAICHUS C BEIICCTBAMH B
COOTBETCTBHH C MHCTPYKLIUSMHU 10 BBIITOIHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OTBITOB MO OJTYYEHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa 1
YIJIEKHUCIIOro Ta3a);

13)  npoeodums peakuuu, MOATBEPIKAAIONINE KAYSCTBEHHBI COCTAB Pa3JIMYHbIX BEIIECTB: PACIIO3HABATH OIMBITHBIM ITYTEM XJIOPU/-, OPOMH/I-, HOIHI-,
kapOonart-, pocdar-, cunmkar-, cyabhaT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI N3YYE€HHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX
HEOPraHWYECKHUX BEILECTB;

14)  npumensimb OCHOBHBIC ONIEPALIMH MBICIUTEIBHON JIESITEIILHOCTH — aHAIIM3 U CHHTE3, CPAaBHEHHE, 00001IeHIEe, CHCTEMATH3aIHIO, BBISBJICHHE IIPHYHHHO-
CJICZICTBEHHBIX CBS3€H — JIJIs1 U3y4YEHUsl CBOMCTB BELIECTB M XUMUYECKUX PEAKIIMIA; €CTEeCTBEHHO-HAYUYHbIE METObI I03HAHU — HAOJI0ACHNE, U3MEPEHNE,
MO/JICJINPOBAHUE, FIKCIIEPUMEHT (peasibHbI U MBICICHHBIH).



Temarnueckoe niaaHupoBaHue 9 kiacc

Paznen Koa- Tembl Kozn- OCHOBHBIE BUJIbI JESITEILHOCTH 00yUJalOMMXCsl (Ha ypOBHE YHUBEPCATbHBIX YUEOHBIX OcHoBHbIE
BO BO JIEHCTBUI ) HarpaBJieH
qaco 4acoB usi
B BOCIIHTATE

JIbHOM
JESITEIIbHO
CTH
Tema 1. KnaccudumnupoBars xumMuueckue peakiuu. [[puBouTh mpuMepsl peakiuii kaxaoro tuma. | [lomymspu
1. Xumnueckue | 17 Knaccudukanus Pacnio3HaBaTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeaensiTh OKUCINUTENb, 3anus
peaxkuu XUMHYECKHUX 7 BOCCTaHOBUTEIb, ITPOLIECC OKUCIIEHUS, BOcCTaHOBIIeHUs. HabmonaTh 1 onucsiBaTh Hay4YHOU
peakuui XUMHUUYECKHE PEAKIMU C IOMOIIBIO0 ECTECTBEHHOTI'O S3bIKa U si3bIKa XUMHUU. MccnenoBarh JESITENIbHO
YCIIOBUS, BIUSIOIINE HA CKOPOCTh XUMUUECKON peakinu. ONMUCHIBaTh YCIOBUS, BIUAIOIINE | CTH,
Ha CKOPOCTh XMMHYECKOU peakuuu. [IpoBoANTh TpyNIoBbIe HAOIIOACHUS BO BpeMs HaTpUOTH
MIPOBEJICHUS IEMOHCTPAIIMOHHBIX OMBITOB. ¥Y4YacTBOBATh B COBMECTHOM OOCYKICHHUH YEeCcKOoe
pe3ynbTaToB ONBITOB. COCTABIATh TEPMOXUMHUUECKHE YPAaBHEHUS peakuuil. Beranciasats
TEII0BOM 2P EKT peakinu 1o e€ TEPMOXUMHUECKOMY YPaBHEHHUIO
Tewma 2. O0600maTe 3HaHUS 0 pacTBopax. [IpoBoauTh HAOIOIEHNS 32 TIOBEICHUEM BEIIECTB B [Monynspu
XuMudeckue 10 | pactBOpax, 3a XMMHYECKUMHU pEaKIUIMH, IPOTEKAIOIUMH B pacTBopax. PopMynupoBaTh 3anus
peakuuu B OTpeeNIeHUs] HOHITUN «AJIEKTPOIUTY, KHEIIEKTPOIUTY, «ITEKTPOIUTHYECKAS Hay4yHOU
BOJIHBIX aucconuanus». KoHKkpeTu3upoBaTh MOHATHE «HOH». O000aTh TOHATUS «KaTHOH», JESATEIIBHO
pacTtBopax «aHnony. MccienoBark CBOKWCTBA PaCTBOPOB JEKTPOIUTOB. ONMUCHIBATH CBOWCTBA BEIIECTB | CTH
B X0/1€ IGMOHCTPALIMOHHOTO U JJabopaTopHOro skcnepumenta. CodtoiaTh MpaBuia
TEXHHUKHU 0e301acHOCTU. XapaKTepH30BaTh YCIOBUS TEUEHUS peakuil B pacTBOpax
AIIEKTPOJIUTOB /10 KOHIIA. OnpeensiTh BO3MOXKHOCTh IPOTEKAaHUs PEAKIMl HOHHOTO
oOmeHa. [IpoBoauTh rpynnoBbie HAOMIOIEHHS BO BpeMs IIPOBEICHHSI IEMOHCTPAIIHOHHBIX
1 J1abopaTOpHBIX OMBITOB. OOCYX/1aTh B TPYIIax pe3yibTaThl ONbITOB. OOBACHATH
CYIIHOCTb peaKIMii HOHHOro oOMeHa. Pacro3HaBaTh peakiiii HOHHOTO OOMeHa.
CocTaBnsTh HOHHBIE ypaBHEHUS peakiuii. COCTaBISITh COKpallEHHbIE HOHHbIE YPaBHEHUS
peakuui
Paznen 2. 46 | Tema 3. 5 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB HEMETAIIJIOB B IIepHoaxX U A-rpyrax. Hayunas
Xumus I"astorensl XapakTepru30BaTh TAJIOTEHBI HA OCHOBE UX IOJIOXKEHUS B epruoanyeckon cucreme /1. 1. NEeSATENBHO
2JIEMEHTOB MeneneeBa 1 0cobeHHOCTEH cTpoeHHsI UX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH CTb,
M3MEHEHHs CBOICTB rajloreHoB 1o nepuoay u B A-rpymnmnax. OnuckiBaTh CBOMCTBA BEIIECTB | SKOJOTHYE
B X0/I€ IGMOHCTPALIMOHHOTO U J1abopaTopHOro skcnepumenTa. CoOo1aTh TEXHUKY CKO€
6e3omacHocTy. Pacnio3HaBaTh OMBITHBIM MYTEM COJITHYIO KHCIIOTY U €€ COJH, OpOMUJIBbI, BOCIHUTAH




noaubl. Vicnonb30BaTh NPpUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON AEATEIbHOCTH
Y TIOBCETHEBHOM JKU3HU C 11eJIbI0 0€30MacHOro oOpalieHus ¢ BellecCTBaMu U MaTepraiaMu
1 9KOJIOTUYECKU TPaMOTHOTO IOBEJEHUS B OKpY’Karollel cpefie. BeIYuCIsaTh MaccoByIO
JIOJIFO pAaCTBOPEHHOTO BELIECTBA B PACTBOPE

nuc

Tema 4.
Kucnopon n
cepa

Xapaktepu3oBaTh JIeMeHTHI [VATpynisl (MOArpynimbl KUCJIOPO/ia) Ha OCHOBE UX
NOJIOKEeHUA B iepuouaeckoi cucteme J[. M. MenneneeBa u 0COOEHHOCTEH CTPOSHUS HX
aToMoB. OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB [V ArpyIibl 1o
nepuoay v B A-rpynnax. XapakTepu3oBaTh AJLIOTPOIUIO KUCIOPO/Ia U CEPhI KaK OJIHY U3
MIPUYHH MHOT00Opa3us BemecTB. ONMKUCHIBATh CBOMCTBA BEIIECTB B X0JI€
JIEMOHCTPAIIMOHHOTO U JJabopaTOpHOTO dKcrepuMenTa. CoOI01aTh TEXHUKY
6e3onacHocT. OKa3bIBaTh MIEPBYIO TOMOIb IIPU OTPABICHUSX, 0’KOTaxX U TpaBMax,
CBSI3aHHBIX C PEAKTUBAMU U 1aOOpaTOpHBIM 000pyaoBaHueM. OnpenensiTh
MIPUHAJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJlaccy coequHeHuid. CornocTaBisiTh
CBOIicTBa pa30aBiIeHHON U KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHL. 3aMUChIBaTh YPaBHEHHS
peakifii B MOHHOM BHJIE C YKa3aHHEM MEePex0/1a AJIEKTPOHOB. Pacnio3HaBaTh ONBITHBIM
myTéM PacTBOPHI KUCIIOT, CYIbGUABI, CYyIbGUTHL, CyibdaTsl. Mcnoas3oBaTh
puOOpETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOU JEATEIbHOCTH U MIOBCETHEBHOM KU3HU
C 1eNBbI0 O€3011acHOTO 00paIeHUs C BEIIECTBAMU U MaTepUaiaMu M SKOJIOTHYECKU
IPaMOTHOTO MTOBEJICHUS B OKPYKAIOIIECH cpesie. BRIYUCIATh MO XUMUYECKUM YPaBHEHUSM
Maccy, 00BEM B KOTMYECTBO BEIIECTBA OJHOTO U3 MIPOAYKTOB PEAKIIHH 110 Macce
HCXOJIHOTO BEIIECTBA, 00bEMY MITH KOJIMYECTBY BEIIECTBA, COACPIKAIIETO ONIPENCTEHHYIO
J10J110 ipuMeceil. ['0TOBUTh KOMIIBIOTEPHBIE MPE3EHTALUH.

Hayunas
JESATEIILHO
CTb,
JKOJIOTHYe
CKOe
BOCIIUTaH
ue

Tema 5. Aot

bocdop

11

XapaxkTepu30oBaTh EMEHTbl VArpynmnsl (HOArpyHbl a30Ta) HA OCHOBE MX IOJIOKEHUS B
NEepUOJINYECKOM cucTeMe 1 0COOeHHOCTEN CTpoeHHs UX aTOMOB. OOBSICHATh
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB 2IEMEHTOB VA-rpymnnsl. XapakTepu30BaTh
ajotponuio gocdopa Kak 0HY U3 IPUUUH MHOT00Opa3us BemecTB. ONMCHIBaTh CBOMCTBA
BEIIIECTB B X0JI€ IEMOHCTPALMOHHOTO U JIabopaTopHOro ’kcnepumenTta. Cobmoaarsb
TEeXHHUKY Oe30omacHOCTH. OKa3bIBaTh MEPBYIO MOMOILb ITPH OTPABIEHUSIX, 0’KOTaX U
TpaBMax, CBA3aHHBIX C PEaKTUBAMH U J1a00OpaTOpHBIM 000pyI0BaHUEM. Y CTAHABIMBATh
MPUHAAIEKHOCTD BEILECTB K ONPEeNEHHOMY Kiaccy coequHeHu. ComocTaBisITh
CBOIiCTBA pa30aBlieHHON M KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI. COCTaBIATh ypaBHEHUS
CTYIEHYaTON AUCCOIMAINK Ha TpuMepe GochOpHON KUCTOTHI. 3aUChIBATh YPAaBHEHUS
peaxkiuii B MOHHOM BHJIE C YKa3aHHEM I1€PEXO0/A MIEKTPOHOB. Pacro3HaBaTh ONBITHBIM
myTéM aMMUaK, pPaCTBOPHI KUCJIOT, HUTpAT- U (hocdaT-uoHbl, HOH aMMoHHUsl. Vcronb30BaTh
nproOpeTEHHBIC 3HAHNUS U YMEHHUS B IPAKTUYECKOH EATETbHOCTH U IOBCEAHEBHOM JKU3HU
C 110 0€30MacHOro OOpaIEeHHs ¢ BEIECTBAMU U MAaTE€PUATaMU M SKOJIOTUYECKH
IPaMOTHOIO MTOBEACHUS B OKpYXKarollel cpesie. BounciasT MaccoByro 10110

Hayunas
JEATEIBHO
CTb




pacTBOpEHHOTO BelecTBa B pactBope. [losnb3oBaThest nHpopMaIent u3 Apyrux
MCTOYHUKOB JJIs IOATOTOBKHU KPAaTKUX COOOLIECHUNA. | 0TOBUTh KOMIIBIOTEPHBIE
IIPE3CHTALUH.

Tema 6. 10 Xapaktepu3oBaTh 3JIeMeHThl [VATpynmsl (MOATrpymmbsl yriepo/ia) Ha OCHOBE UX [Tonynsipu
VYrnepon u MIOJIOKEHHS B IEPUOINYECKOM CUCTEME M OCOOCHHOCTEH CTpOeHUS UX aTOMOB. OOBSCHATh | 3alHs
KpEeMHUI 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 371eMeHTOB [V Arpymnmsl. XapakTepu3oBaTh Hay4YHOU
AIOTPONHIO YTIepo/ia KaK OJHY U3 IPUYMH MHOT000pasus BemecTB. OMUCHIBaTh JESITEIIBHO
CBOICTBa BEILIECTB B XOJ€ IEMOHCTPAIIMIOHHOTO 1 JaOOPAaTOPHOT0 IKCIEPUMEHTA. CTH,
Cobumoiate TexHUKY Oe3omacHocTd. COnoCTaBiIsATh CBOMCTBA OKCUAOB yriepoaa u NaTpUOTH
KPEMHHUSI, OOBSICHATh IPUUUHY UX Pa3IMuus. Y CTaHABIMBATh MPUHAJIJICKHOCTD BEIIECTB K | YECKOE
onpeaenéHHOMY Kiaccy coequHeHu. [loka3piBaTh KUCIOTHBIN XapaKTep BBICIIUX OKCHJIOB
yriaepojaa v KpeMHUs. 3alluChIBaTh YPAaBHEHUS PEaKI[Mil B MOHHOM BHJIE C YKa3aHUEM
nepexo/ia AeKTpoHOB. OCYIIECTBIATH B3aUMOIPEBPALICHHs] KApOOHATOB U
ruapoKapOoHaToB. Pacmo3HaBaTh ONBITHBIM IYTEM YTIIEKHUCIBIHN ra3, KapOOHAT-HOHBI.
Hcnonk3oBaTh NpuOOpeTEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH eATEeIbHOCTH U
IIOBCEIHEBHOM JKHU3HHU C 1€JIbI0 0€30I1aCHOr0 00pallleHUs ¢ BELIECTBAMU U MaTepuaiaMy U
HKOJIOTMYECKU TPaMOTHOT'O TIOBEJICHUS B OKPY>KaOIIel cpefie. BuucisaTs no XuMu4eckum
YpaBHEHUSAM Maccy, 00BbEM WK KOJIMUYECTBO OJAHOIO U3 MPOJAYKTOB PEAKIMH I10 Macce
HCXOJ/IHOTO BEIIECTBA, 00BEMY MIIM KOJMYECTBY BEIIECTBA, COJIEPKAILErO ONpeeNEHHYIO
JIOJTIO TIPUMECEH.
Tema 7. 13 | XapakTepu30BaTh METALTBI HA OCHOBE MX TIOJIOKEHUS B TIEPHOJMUECKON CHCTEME U [Tatpuotn
Mertanbl 0ocobeHHOCTeH cTpoeHHs uX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 4ECKOE,
METaJIJIOB 110 epuoay U B A-rpynmnax. MccnenoBats cBoiiCTBa U3y4aeMbIX BEILIECTB. 3CTETHYEC
OOBSICHITH 3aBUCUMOCTD (DU3MUECKUX CBOWCTB METAJIJIOB OT BUAa XUMHUUECKON CBS3H KO€

Mexy ux aromaMu. HabmonaTh ¥ onuchIBaTh XMMUYECKUE PEAKIIMY C TOMOIIbIO
€CTECTBEHHOTO S3bIKa U si3bIKa XUMUU. HabmronaTh 1eMOHCTpUpPYEMBIE U CAMOCTOSITEIILHO
IPOBOJIUMBIE ONBITEL. ONUCHIBATH CBOWCTBA U3Y4aeMbIX BEILIECTB Ha OCHOBE HAOIIOACHUI
3a UX MpeBpalieHusIMu. J{okazpiBaTh aM(pOTEPHBIN XapaKkTep OKCUIOB U THIPOKCHIOB
amomunus u xene3a(lll). CpaBHUBaTH OTHOIIEHUE U3YYaeMbIX METAJIJIOB U OKCHJIOB
MeETaJuIoB K Bojie. CpaBHUBATh OTHOLIEHHUE TUAPOKCHUIOB HATPUS, KaJbLUs U aJTFOMUHHS K
pacTBOpam KHUCJIOT U 1Ieso4el. Pacrio3HaBaTh ONBITHBIM YTEM THAPOKCH-UOHBI, HOHBI
Fe2+ u Fe3+ . CobmronaTs TEXHUKY 0€30MMacHOT0 OOpAIIEHUs ¢ XUMUYECKON TTOCYION U
nabopaTopHbIM 000pynoBaHueM. OCYIIECTBIATh PEaKIIH, TOJTBEPIKIAI0IINE
TEHETUYECKYIO CBSI3b MEXAY HEOPTaHUYECKUMU COCTMHEHUSIMU. 3alKChIBaTh ypaBHEHUS
peaknuii B MOHHOM BUJI€ C YKa3aHUEM Iepexoia MeKTpoHoB. O6001maTh 3HaHUs U JeNaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHN CBOMCTB METAJUIOB B IEPHOJAX U A-TpyIIax
MIEPUOUYECKON cUCTEeMBI. [IpOorHo3upoBaTh CBOMCTBA HEU3YYEHHBIX AIEMEHTOB U UX




COEZIMHEHUI Ha OCHOBE 3HAHUH O MEePHOANYECKOM 3aKkoHe. Mcrmonb30BaTh npruoOpeTéHHbIe
3HAHUS U YMEHUS B IPAKTUYECKOUN AEATEIbHOCTH U MOBCEIHEBHOM KU3HU C LIEJIBIO
0e301acHOro OOpaIeHHs ¢ BEIIECTBAMH U MaTepUaIaMH B SKOJIOTHYECKH IPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIICH cpejie. BEIUUCIATE M0 XMMHUYECKUM YPaBHEHHUSM MaccCy, 00bEM
WJIM KOJIMYECTBO OJTHOTO U3 MPOIYKTOB PEAKIIUU 10 MACCE UCXOIHOTO BEIIECTBA, 00BEMY
WJIM KOJIMYECTBY BEIIECTBA, COJIEPIKAILETO ONPEeIEHHYIO J0JII0 TpuMecei. [lonb3oBaThes
uH(popMaIel U3 APYyrux UCTOYHUKOB JUISI MOATOTOBKH KPATKUX cOOOImIeHUH. ['0OTOBUTH
KOMIBIOTEPHBIE IPE3CHTAIUH 10 TEME.

3. OcHOBBI
OpraHU4YeCKOu
XUMHH

Hcnonp30BaTh BHYTPU- U MEXIPEAMETHBIE CBA3H. COCTaBIISITh MOJIEKYJISIPHBIE U
CTPYKTYpHBIE (hOPMYJIbI YIIIEBOAOPOA0B. ONpeaesaTh NpUHAIIEKHOCTh BEIECTBA K
onpeAeNEHHOMY KJlacCy OpraHMYECKUX COEAMHEHUN. 3aluchiBaTh YpaBHEHUS peakuil
3aMeIleHUs U IPUCOEIMHEHUS C yYacTHEM opraHndeckux Beuects. HaOmonate
JIEMOHCTpHUpYEMbIE OMbITHl. ONKUCHIBaTh CBOMCTBA N3Y4aeMbIX BELLIECTB HA OCHOBE
HaOJI0ICHUH 3a UX NPEBPAIIEHUSIMH. Y4aCTBOBATh B COBMECTHOM OOCYKICHUU
pe3ynbTaTOB ONBITOB. IIpOBOIUTE KaUECTBEHHBIE PEAKLIMA HA HEKOTOPBIE OPTaHUYECKHE
BelecTBa. [lonp3oBaThes nHGOpMaLMen U3 IPYTuX UCTOUHUKOB JUIsSl OATOTOBKH KPaTKHX
co00111eHNH. ' 0TOBUTh KOMIIBIOTEPHBIE IPE3EHTAIIMU 110 TEME.

Hayunas
JESITEIIbHO
CTb,
9KOJIOTHYE
CKoe,
rpa)kaaHc
Koe,
NaTpUOTH
YECKOE.

4. Peseps




KanennapHo-TeMaTuueckoe INIAHUPOBAHKE IO XUMUH A1 9 Kitacca (68 dacoB: 2 gaca B HEEIIO)
(YMK Pymzutuc I'.E., ®enpaman O.I'.)

Ne JlaTta ypoka Tema ypoka OCHOBHBIE BH/IbI ®opma Ilnanupyemble pe3yJibTaThl MTO /3
n/n JesITeIbHOCTH opraHu3anu
u
odpaszoparen | Ilpeamernbie MeTtanpeaMeTHbIe: JIu4HOCTHBIE
bHOTO Io3naBarenbubie YY /I,
npouecca PeryastuBusie YY/I,
KommyHukaTuBHble YY ]I
Pasnen 1. Xumuueckue peakumu
Temal. Knaccudukanus Xumuyeckux peakuuid (74)
1-2 OKHUCIUTENBHO — OBP. Oxucaurens u yueOHOE Hayuarces: Knaccuduiuposats Ilo3HaBaresbHbIC: IOCTPOCHHUE JIOTHYECKON Oco3nanue nenHocredd | yuebuu | §1
BOCCTAHOBHUTEIbH | BOCCTaHOBHTEIbOKMCIE | 3aHATHE XUMUYECKUE PEaKIHH. LIENH PacCy’KAEHHUH; YCTaHOBJICHHE 3HAHUH U IPUMEHEHUE | K
bI€ PEaKIHH. HHE 1 BOCCTAaHOBJICHUE IpuBoIUTE IPUMEPHI peaKIuit MIPUYHHHO-CIIEICTBEHHBIX CBS3CH. UX Ha PaKTHKE.
PaccranoBka Kaxkgoro tuma. PacrozHaBath KoMMyHHKaTHBHBIE: yMEHHE C J1OCTaTOYHO Hcnons3oBanue
ko3 punneHToB OKHCIIUTEIbHO-BOCCTAHO- TOYHOCTBIO BBIPAXKaTh CBOU MBICIIU B 3HAHUN IS peleHus
METOIOM JIEKTPOHHOTO BUTEJIbHBIC PEAKIHH 110 COOTBETCTBHHY C 33/1a4aMH H YCIOBHSIMHI Yy4eOHBIX 3a1ad.
Gananca B OBP ypaBHeHUsAM peakuuid. [loyyat KOMMYHHMKaLUMK. PeryJIsTUBHbIC: BIIa/ICHUE
BO3MO’KHOCTH MOHOJIOTHYECKOH U ANAIOru4eckoit hopMamu
Hay4uThes: OnpenensTs 1o pedn.
YPaBHEHMIO PEaKLUK OKHCIHTEND,
BOCCTaHOBUTEJIb, IIPOLIECC
OKHCIICHHS], BOCCTAHOBJICHHSI.
3 TemnoBoii adhdext | Dx30TepMHUUIECKHE U yueOHOE Hayuarcs: HaGmonats 1 Tlo3HaBaresbHbIE: OCYIIECTBIISATh HOUCK Hcnonb3oBanue y4aebun | §2
XHUM. PEaKIUH. 9HJOTEpPMUYECKUE 3aHATHE OITMCHIBATh XHMHUYECKHE PEAKIUN | HYXHOH MH(OpMaLKu B y4eOHHUKE, aTiiace. 3HAHUN IS PeleHus K
peakuu C TIIOMOIIBIO ECTECTBEHHOTO y4eOHBIX 3a71ad.
sI3bIKa U A3bIKa xumud. [lomxyuar
BOIMOKHOCTE KoMMyHHUKaTHBHbIE: yIUTHCS BBIPAXKaTh CBOU
MBICIIH B COOTBETCTBHUH C 3a[a4aMu U
HAyYHThCs: Berancmsits )
TenIoBoi S(hEKT peartH 1o YCIIOBUSIMI KOMMYHHKAIIUH. PerynsaTuBHele:
TEPMOXHMIECKOMY YDABHEHHIO MIPOTHOZUPOBATH PE3yIbTAThl YPOBHS
YCBOEHHE M3y4aeMOro MaTepuara.
CoCTaBIAT TEPMOXUMUYECKHUE
YpaBHEHHs peakLuil.
4 CkopocTb CKOpOCTh XUMUYECKOH yduebHOE Hayuarca: Vccnenosars Io3HaBaTenbHble: yMEHNE IPUMEHATH OBnafieHne cUCTEMON yuebrn | §3
XHMHYECKHX peakimu. Katammsarop. 3aHSATHE YCIIOBHSI, BIIHSIIONIHE HA CKOPOCTh | IONyYEHHBIE JAHHBIE JUTS PEIICHUS 3HaHUH K
peaximii. Wuruburop. xumuueckoit peakiuu. Ilosxyyar MPaKTUYECKUX 3a/1a4. KOMMYHHKATHBHBIE!
Xummaeckoe BO3MOKHOCTH YMEHHE OTIPeJICNIATh IIENTH CBOETO 00yJeHH s,
paBHOBecHe Hay4nThes: ONICHIBATh CTaBHUTH U (HOPMYIHPOBATE JUIs ce0ST HOBBIS
YCIIOBUSI, BIMSIOMINE Ha CKOPOCTb | 3aJauH B ydeOe U MO3HaBaTeIbHOI
XUMHYECKOH pEeaKIiH. JeATEILHOCTU. PeryasaTHBHbIE: TPOTHOZUPYIOT
Pe3yabTaThl yPOBHS YCBOCHHS H3y4aeMOTo
MaTepHaa.
5 I1/pNel Uzyuenne npaktuyeckas | Haywares: IIpoBoaurh Tlo3HaBaresbHbIE: OCYIIECTBIISATH HOUCK OBuaieHHe cucteMoin yuebnn | §4
BIIMSIHHS YCIIOBHI pabota XUMHYECKUE OIBITHI, TIPH HY)XHOH MH(popMaIuy B y4eOHHKe, aTiiace; 3HaHUH K
IpOBECHHS W3YYCHUH BIIHSHUS yCIOBHH 00OBSICHEHHE CYIECTBEHHBIX IPU3HAKOB
XUMHYECKOU MIPOBEJICHHS XUMHIECKOH MOHATHH TeMbl. OBJa/IeHNe IPaKTHIECKUMU
peakuuu Ha ee peakimy. [IpoBoUTE TPYNIIOBEIE | YMEHUSIMH PaOOTHI C KAPTOH.
CKOPOCTb. HaOIIIOICHHS BO BpeMs KoMMyHUKaTHBHEIE: INITAHUPOBATH IIEIH U
MIPOBEJICHHS JIAOOPATOPHBIX OIBI- | CIIOCOOBI B3aUMOJEHCTBHS; OOMEHHBATHCS
TOB. [ToJTyyaT BO3MOKHOCTH MHEHHSIMH, CIyLIaTh APYT Apyra.
HAYYUTbCS: YUaCTBOBATH B PerynaTuBHBIC: IPOrHO3UPOBATH PE3yIbTATHI
00CYKJICHUH PE3yIIbTaTOB YCBOEHUS MaTepHaa.
OmBITOB. JlenaTk onpeneneHHbIe
BEIBOJIBL.
6 O6patumsbie OO0paTumsie U y4ebHoe Hayuarcs: JlaBatb onpenenenue | Ilo3HaBaTenbHbIE: yCTaHABIMBATh IPUYUHHO- OBuazieHue cucteMoin yuebnu | §5
pEaKIUH. HeoOpaTHUMbIe 3aHATHE CKOPOCTH XMMHMYECKON PEaKLMH U | CJIJICTBEHHBIE CBSA3U U 3aBUCHMOCTH. 3HaHUH K




XUMHUYECKUE pEaKIINU

€€ 3aBUCHUMOCTB OT yCJ'IOBI/Iﬁ

KOMMYI;II/IKaTI/IBHI)IeZ TUTAaHUPOBATH LEIA U

XHUMHYECKOe nporekanus peakiuu Iomyyar C1oco0BI B3aUMO/ICHCTBUSI, TOHUMATh
paBHOBeCHE BO3MOKHOCTb HAYYHThHCS: MO3UIUIO APYrOro, yIacTBOBATH B
JlaBaTh onpe/eneHus HOHATHI KOJUIEKTHBHOM OOCY’KACHUH IPOOJICMBI.
«XUMUYECKOE PABHOBECHEN, PerynaTuBHbIE: NPHHUMATh H COXPAHSTh
«IpsiMasi peaKmus U «oOpaTHas y4eOHyI0 3a/iady; yIUTHIBATh BEIICICHHBIC
PeaKIsi», YCIOBHS CMEICHUS yUHTENeM OPUEHTUPHI JeHCTBHS.
XUMHYECKOIO PaBHOBECHUSI

7 O600menue u y4deOHOe IosyuaT BO3MOKHOCTH Io3HaBaTenbHBIE: CAMOCTOSTENBHO BEIAENIAT | Oco3HaHUE yuebrn | §1-5
cHCTeMaTU3aLus 3aHATHE HAYYHTbCs: BbInonHAT 3aiaHus | ¥ OPMHUPOBATH LIEIIN; aHATU3UPOBATH LETOCTHOCTU K
3HAHUM. Ha 3a/laHHbIE TeMBI. JlenaTsb BOHPOCHI U (HOPMHUPOBATH OTBETHI. OJIy4EHHBIX 3HAHUH.

OIIpeJieTIeHHBIC BBIBOABI IPU KoMMyHUKATHBHEIE: yIaCTBOBATH
peLIeHuy 3a1a4 KOJUICKTHBOM B 00CY)K/ICHUH NPpobIieM; 0OMeH
MHEHHUSIMH, TIOHUMATh O3HIHIO TapTHEPA.
PerynsaTuBHEIC: IPHHUMAIOT ¥ COXPAHSIOT
y4eOHyI0 3a/iady; COCTaBISIIOT IUIaH U
MOCJIE0BATEILHOCTD JE€HCTBHIA.
Tema 2. XumMuyeckue peakuuu B BOAHbIX pactopax (104)

8 CyuiHoctb DIEeKTPOJIHT. yueOHOE Hayuarcsi: O600mars 3HaHUA O Ilo3HaBaresbHbIE: YMEHHE OPTraHU30BbIBATh Oco3HaHue y4aeOun | §6
nporecca Hesnekrponurt. 3aHATHE pactBopax. [IpoBoauts CBOIO JIeATeIbHOCTh. KOMMYHUKATHBHBIE: LETOCTHOCTU K
IMEKTPOINUTUYECK | DIEKTPOIUTHYECKAs] HaOJIIOJICHHS 32 TIOBEICHUEM MIPUHUMATh U COXPAHATH YIeOHYIO 3a1ady. TIOJTyYEHHBIX 3HAHUH.
olf JUCCOLMALMY. | AUCCOLMALUS, BEILIECTB B PacTBOpAX, 3a PerynstuBablie: GOpMUPOBAHUE U PA3BUTHE

TUApATaLHsL. XUMHUYECKUMHU PEeaKLUsIMH, YMEHHI BECTH CaMOCTOSITE/IbHBII IIOUCK,
Kpucramnoruapartst. MIPOTEKAIONINMH B PaCTBOPAX. 0TOOp HH(POPMAIHHL.
Kpucrammyeckas Boga IosryuaT BO3MOKHOCTH

HayunTbesi: OOCYyXaath U

OOBSCHATH NPHINHY

9JIEKTPOIPOBOIUMOCTH BOJHBIX

pPacTBOpPOB, COJEHl, KUCIOT U

LIeJI0uel ¥ WITFOCTPUPOBATh

IIpUMEpPaMH H3y4YeHHbIE OHATUS

9-10 Juccoumanys Kucnorsl, menoun u yaeOHOE Hayuarcsi: n1aBaTh onpejeneHue Ilo3HaBareNbHbIE: YMEHHE OPTaHU30BBIBATh OBuasieHHe cucTeMoi yuebnu | §7
KHCIIOT, COJIU C TOYKHU 3pEHHUS 3aHSATHE TIOHATHH «KHCIIOTay, CBOIO JIESATEIILHOCTE, BHIOUPATh CPENCTBA IS 3HaHUH. K
OCHOBaHMHN U T3/. Crynenuaras «OCHOBAHUE», «COJIb» C TOUKH peanuzanuu nenei.
conei. JIAICCOIMAIAS KHCIIOT. 3pEHHs TEOPHU

VloH THIpOKCOHUS EKTPOIUTUIECKON .
sccoumamy. Toydar KoMMyHHKaTHBHBIE: TPUHAMATE .1/1 COXpaHATh
. y4eOHyIo 3aauy. PeryasaTuBHble:

BO3MOKHOCTb HAYUNTHCS: .

OB BACHATS OGIIHE CBOHCTBA (opmupoBaHuE ¥ Pa3BUTHE YMEHHUH BeCTH
CaMOCTOSTENbHBIN MOYCK, 0TOOD

KHCIIOTHBIX U LIENOYHBIX
HHpOpMALIUH.

PacTBOPOB HAJIUYHEM B HUX

HOHOB BOZOPO/Ia ¥ THIPOKCH-

HMOHHOH COOTBETCTBEHHO, a TAKXKE

COCTaBILITh yPaBHEHUS

3NEKTPOITUTHYECKON

JHCCOLHAIINY KHCIIOT, OCHOBaHHH

U couei

11 Cuabsle Crenenn y4eOHoe Hayuarcs: [laBats onpenernenust | Ilo3HaBaTenbHbIE: yCTaHABIUBATD IPUYHHHO- Osnanenue cucreMoil | y4eOnu | §8
CHJIbHBIE INEKTPOIUTUIECKON 3aHATHE TIOHATHH «QIIEKTPOIUT, CIIe/ICTBEHHEIE CBsI3U. KOMMYHUKATHBHBIE: 3HAHUH. K
INEKTPOJIUTHL. nucconnaryy. CribHbIe HEINIEKTPOIUTY, YMEHHE OTPEJICNIATh LENTH CBOETO 00ydeHH s,

Crernenp 1 cia0ble JIEKTPOIIUTHI. «IIEKTPOIUTHYCCKAS CTaBHUTH U (HOPMYIHPOBATH JUIs ceOsT HOBBIC
JIICCOLUAIHH. Jucconuanysi»./laBath onpeneneH | 3aladH B ydeOe U MO3HABaTEIbHOI

Ul TIOHATHUH «CTETIEHb
3NEKTPOITUTHYECKON
JHCCOLHAIINIY, «CUIBHBIC
JEKTPOIUTBI», «clabbie
aneKTpoauTel». [lomyuar
BO3MOKHOCTh

JEATENIBHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOCH MO3HABATEIILHOM JICATEIIbHOCTH.
PerynsaTuBHBIE: TPOTHOZUPYIOT PE3YIBTATHI
YPOBHSI YCBOCHUS M3y4aeMOr0 MaTeprana;
MPUHUMAIOT U COXPAHAIOT YUeOHYIO 3a1auy.




HAY4YUTCH: HOHI/IM&TB, B UEM
COCTOMT pasHULIa MEXIY
CHUJIBHBIMH U CJIa0BIMU
DJIEKTPOJIUTAMU

12-13 Peakuyu nonnoro | Peakuun HOHHOTO | y4eOHoe Hayuarcs: Onpenensats peakimn | [IpeaMeTHbIe: aHATU3UPOBATh U OTOUPATH OsnageHue cucreMoil | yueOuu | §9
obmena. oOMeHa: TONHBIE U | 3aHATHE HMOHHOTO OOMEHa, YCIIOBUS UX “H(OPMALHIO; BEIABIKCHHUE THIIOTE3 U HX 3HAHUH. K
COKpAILCHHBIC  HOHHBIC HPOTEKaHUs. YMETh COCTABIIATh 000CHOBaHHE; TIOCTPOCHHE JIOTUYECKOHN LeHN
YPaBHEHHUSI. TOJIHBIC M COKPAIIICHHbIC HOHHBIC | paccyxaeHuid. KoMMyHHMKaTHBHBIC: BEIOOD
ypaBHEHHs] HEOOpaTUMBIX OCHOBAHHI U KPUTEPHUEB C LEIbIO BBIICTCHUS
peaxiuii ¥ pa3bACHATh HX IPU3HAKOB, YMEHHE C TOYHOCTBIO BBIPAXKATh
cyuHoctsb Iosy4aT CBOM MBICIIH B COOTBETCTBHH C 3aJja4aMt U
BO3MOKHOCTh YCJIOBUSIMI KOMMYHHKAIIUH. PerynaTusHere:
HAYYUTbCSI: IPUBOAUTD MPUHATHE U COXpaHEHUE y4eOHOM 3a1auu.
MpUMEPBI peakii HOHHOTO
o0MeHa, HAYIIHX 10 KOHIA
14 T'unponus conei. T'unponus coneid. yueOHOE Hayuarcsi:Konkperusuposatb Ilo3HaBaresbHbIE: CAMOCTOSTENBHO BBIICIATH OBuaieHue cucTeMon yaebnun | §10
T'uaponus no KaTHOHY M | 3aHATHE MoHATHE «HOHY». O600IIaTh 1 GOPMHUPOBATH LIENTH; AHATTH3UPOBATDH 3HAHUHU U IPUMEHEHUE | K
aHnoHy. ['maponms ¢ TIOHSATHS «KATHOHY, «QaHUOH. BOIIPOCHI, ()OPMUPOBATH OTBETHIL. HX B )KU3HEHHBIX
PpaznoXeHHEeM Hccnenosath cBOiiCTBa KoMMyHHKaTHBHbIE: y4acTBOBATH B CHTyaLHUsIX.
COCIMHEHUS pPacTBOPOB MIEKTPOINUTOB./laBaTh | KOJIEKTUBHOM OOCYXIEHUH MpoOieM; OOMEH
oIpesieNIeHHe THAPOIIN3a COJICH. MHEHHSIMH, TIOHHMaHNe NTO3UIUH TapTHEpA.
IosyuaT BO3MOKHOCTH PerysisTuBHbBIC: CTaBUTH y4eOHYIO 3a1a4y Ha
HAYYHTbCS: COCTABIAT OCHOBE COOTHECEHMS TOTO, YTO yXKE U3BECTHO
ypaBHEHHs peaKkuii THAPOIIN3a 1 YCBOGHO, ¥ TOTO, YTO €IIe HEN3BECTHO.
COJICH M ONpENeNATh XapaKTep
Cpelibl paCTBOPOB COJIEH MO UX
COCTaBy
15 I1/pNe2.Perenne Ypok 3akperuieHus npaktuyeckas | Haywares: OmuceiBaTh cBoiictBa | [IpeMeTHBIE: aHAIM3UPOBATh U OTOMPATh Hcnonb3oBanue yuebnu | §11
9KCHEpH- HpoiiIeHHOro MaTepuaia | pabora BEIIIECTB B XOIE Jie- nH(MOPMALIHIO; BBIIBIKCHNE THIIOTE3 M HX 3HAHMIT UL peleHus K
MEHTAaIBHBIX OtpaboTKa anropurMa MOHCTPAIOHHOTO U 000CHOBaHMNE; TIOCTPOSHHE JIOTMYECKOH Iern y4eOHBIX 3a/1a4.
3a/1a4. COCTABJICHHS MOJHBIX U 11a00PaTOPHOTO SKCIICPUMEHTA. paccyxaenuil. KoMMyHHKaTHBHBIE: BBIOOD
COKPAIICHHBIX Cobmroath npaBuiIa TEXHUKH OCHOBAHHIl H KPUTEPHEB C LEIbIO BBIICICHUS
YpaBHEHHUH HOHHBIX Oe3zomacHOCTH. XapaKTepHU30BaTh | MPH3HAKOB, YMEHHE C TOYHOCTHIO BEIPAXKaTh
peaxuuit YCIIOBHSI TEUCHHUS PEaKIUii B CBOM MBICITH B COOTBETCTBHH C 3a/ja4aMt U
pacTBOpax 3NMEKTPOIUTOB JI0 YCIOBHSIMH KOMMYHHUKAIMH. PeryasTuBHbIC:
koHna. Onpesens|Th BO3MOKHOCTh | COXpaHEeHHe ydeOHOH 3a1aun
MPOTEKAHHUs peaKIii HOHHOTO
obmena. [IpoBOAUTH TPYMIIOBEIE
HaOII0/IEHNS BO BPeMs
MPOBECHHS Tab0PaTOPHBIX OIbI-
ToB. IlosTy4aT BO3MOKHOCTH
HAYYHThHCS: IPUMEHSATD
TEOPETHYECKUE 3HAHHS Ha
MPAKTHKE, O0BSICHATH
HaOIIO/ICHNS U PE3yIIbTaThI
MPOBOAMUMBIX ONBITOB OOCYXKIaTh
B IPYIIaX Pe3yIbTaThl ONBITOB.
OOBSICHATB CYNIHOCTh PEaKI[Hii
HOHHOTO 0OMeHa. PacriozHaBath
peaKiuy HOHHOTO OOMEHa 1o
YPaBHEHHSIM PEaKIHii.
CocTaBIIATh MONHEIC U
COKPAIICHHBIC HOHHBIC
YpaBHEHHsI peaKIui.
16 Pemienne 3aqa4 Ha | 3HAKOMCTBO C HOBBIM yueOHOE Hayuarcsi: pemaTb pacueTHble Tlo3HaBaTenbHbIE: CAMOCTOSTENHHO BBIICIATh Oco3HaHue yueOHH | TeTpaab
U30BITOK U THUIIOM 337134 3aHATHE 3a1a9H [0 ypaBHEHUSIM # GOopMHPOBATE LIENIH; AaHATH3UPOBATH LETOCTHOCTU K
HE/IOCTATOK. Pemenne pacueTHbIX XNMHYECKUX PEaKLuii ¢ BOMHPOCHI U (JOPMHUPOBATH OTBETHI. TOJTyYCHHBIX 3HAHUH.

3a1a4

HCITIOJIb30BAHUEM MACCHhI,

Komm YHUKATUBHEIC: y1aCTBOBAThH




KOJINYECTBA BEIECTBA UITH
00beMa OJTHOTO U3 BCTYIHBILHX
WITH TTOJTYYaIOIUXCS B PEAKIIHI
seutects Ilosry4aT BO3MOKHOCTH
HAYYHTbCsA: BbInonHaTs 3a1aHust
Ha 3aJaHHbIC TeMbl. Jlenath
OIIpE/ICIICHHBIC BBIBOBI IIPU
pelICHHH 3a1a4

KOJUICKTHBOM B O0CYKICHUH IIPoOIIeM; 0OMeH
MHEHHSMH, TOHUMATh TTO3UIHIO MapTHEpa.
PerynaTuBHBIC: IPHHIMAIOT H COXPAHSIOT
y4eOHyI0 3a/iady; COCTaBISIOT IUIaH U
MOCJIEI0BATEILHOCTD JIEHCTBHIA.

17 KonTponbHas YPpok KOHTpOIIS U ydebHOE HayyaTcs: nprIMeHATE 3HaHNMS, IMo3naBaTenpHEIE: OCYIIECTBIIATH ITOUCK OBnasieHne cucTeMoit
pabora Nel. OLIEHKH 3HaHUI 3aHATHE YMEHHMS ¥ HaBbIKH, I1OJy4EHHbIE HYXKHO# nH(OpMauuu B yueOHuUKe, aTiace. 3HaHUH
yJamuxcs IIPU U3YYEHHU TEMBI KoMMyHHUKaTHBHbIE: yYUTHCS BBIPaXKaTh CBOU
MBICIIH B COOTBETCTBHUH C 33Ja4aMU U
YCIIOBUSIMH KOMMYHMKalUH. PerynaTusneie:
MIPOrHO3UPOBATH PE3YJILTAThl YPOBHS
YCBOEHHE N3y4aeMOro MaTepHana.
Pazgen 2. Xumusi 371eMEHTOB.
Tema 3. I'asorens! (54)
18 XapaktepucTuka IMonoxenne ranoreHoB B | ydeOHOe HayuaTtcs: XapakTepn3oBatb IMo3naBatenpHEIE: YMEHHE IPUMEHSATH Oco3sHanne yuebnn | §12
rajgoreHoB. MePUOJNIECKON CHCTeME | 3aHATHE rajioreHbl Ha OCHOBE UX MOJTy4EHHBIE JaHHBIE IS PEIEHUS LETOCTHOCTU K
XUMHYECKUX 3JIEMEHTOB TOJIOKEHUSI B IEPHOANYECKON MPaKTHYECKHX 3a/1a4. KOMMyHHKaTHBHEIE: HPHPOJBL.
cHCTeMe M 0COOeHHOCTEH YMEHHE ONPEJICNIATh [ENIH CBOET0 00yUeHH s,
crpoeHus ux atomos. Ioayuar CTaBUTH U (pOpMyITHPOBATH /I ce0st HOBbIE
BO3MOKHOCTh 3a/1a4M B y4eOe U I103HaBaTeIbHOH
HayuuTbes: OOBICHATH JESTENBHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
3aKOHOMEPHOCTH M3MEHEHHs CBOEii I03HABATENILHOU JEATEIbHOCTH.
CBOWCTB TaJIOT€HOB C
YBEIINYEHHEM aTOMHOTO
PerynaTuBHBIE: MPOTHOZUPYIOT PE3yIBTATHI
HoMepa. Omnpenensitbh .
HpHHAIEKHOCTS BIIIECTS K YPOBHS YCBOGHHS H3y4aeMOro MaTepuaa;
N MPHHUMAIOT ¥ COXPAHAIOT yUeOHYIO 3a1auy
OTIpEIENEHHOMY KIIacCy
COEIUHEHNH.

19 Xiop. Duznyeckue u yduebHOE Hayuarcsa: XapakTepu3oBaThb IMo3naBatenpHEIE: BRIIBICHHE OCOOCHHOCTEH Oco3Hanue yuebrn | §13
XUMHYECKUE CBOWCTBA 3aHATHE 3NIEMEHT XJIop. 3HaTh QU3NYEcKne | M MPU3HAKOB OOBEKTOB; MPHBOANTH IPUMEPHL. | IEIOCTHOCTH K
xJjiopa U XMMHYECKUe CBOHCTBA XJI0pa KoMMyHHKaTHBHbIE: B3aHMOZEHCTBHIE B X0I€ reorpauIecKkoi cpe-

IMosy4aT BO3MOKHOCTH TPYIIIOBOI paboTHI, BEIyT JMAJIOT, y9acTBYIOT | abl. OBnajeHue
HAY4YHTbCS CPaBHUBATH CBOIMCTBA | B AMUCKYCCHH; IPUHUMAIOT APYroe MHEHHE 1 CHCTEMOI 3HaHUIT 1
MIPOCTHIX BEIIECTB XJI0Pa, MO3ULUIO. PerynsaTuBHple: IPOrHO3UPYIOT IpUMEHEHHUE HX B
Pa3BACHSTH 3TN CBOWCTBA B CBETE | PE3YNBTATHl YPOBHS YCBOCHHS N3y4aeMOTO KU3HEHHBIX CHTYa-
TIPEJICTaBIICHNH 00 MatepHana; MPHHAMAIOT H COXPAHSAIOT IHAX.
OKHCIIUTEIbHO- y4eOHyIo 3a/1auy.
BOCCTaHOBHTENBHBIX POIECCAX
20 X110opoBOJOpPOLI: Iomyuenue u cBoiicTBa yaeOHOE Hayuarcs: OnmceiBats cBoiictBa | IlosHaBaTenbHbIe: GOPMHPOBAHHE MPOOIEMBI OBuasieHHe cucTeMoi yueObHn | §14
HOJTy9eHUE U XJIOpPOBOZAOPOJA 3aHATHE BEIECTB B XOJI€ JIe- YPOKa, CO3[JaHHe allTOPUTMA ASSITeIbHOCTH 3HAHUH U IPUMEHEHHE | K
CBOMCTBA. MOHCTpPAIMOHHOTO 1 TIPH PEIICHHUH TIPOOITEMBI. UX B )KU3HECHHBIX

J1a00paTOPHOTO 3KCIIEPUMEHTA.
Co0noaTh TEXHUKY
6esomacHocTu. Iomyqar
BO3MOKHOCTh

HAY4YUTbCS . BRIBIATH
MPOOIEMBI ¥ IEPCIIEKTHBBI
passutus AIIK B Poccun Ha oc-
HOBE aHAIIM3a JONOIHUTEIbHBIX
HCTOYHHKOB Teorpaduueckoi
nudopmanyu. [TogroraBnusats
KpaTKue COOOILEHUS WIn
MPE3EHTAlNN 00 HCTOPUH
CTaHOBJIEHHs TPAHCIIOPTA B
Poccun

KoMMyHVKaTHBHEIE: ITOMCK U BBIJCICHAE
HE00X0IMMOii H(OpMaIK; YMEHHE C
JIOCTaTOYHOM TOYHOCTHIO BBIPAKAaTh CBOU
MBICJIH B COOTBETCTBHH C 3aJja4aMU U
YCIOBUSIMH KOMMYHHUKALAH.

PerynsaTuBHBIC: IPHHSTHE U COXPAaHEHUE
yueOHOIt 3a1aun.

CUTyalusx.




21 ComsHas kucnora | XJIOpHIBL, KadeCTBEHHAs | ydeOHOe Hayyarcs: Pacno3naBatb Ilo3HaBaTenpHbIC: YCTAHOBICHUE IPUYUHHO- OBrnageHue CHCTeMOH yaebnn | §15

U ee COJIH. peaxiys Ha XJIOPHUA-UOH | 3aHATHE OITIBITHBIM ITyTEM COJISTHYIO CIICAICTBEHHBIX CBsA3el. KOMMYHUKATHBHbIC: 3HaHMH K
KHCJIOTY | €€ COJIH, a TaKiKe YMEHHUE C JOCTATOYHOIT TOYHOCTHIO BBIPAXKATh
Opomuas! u nog unsl. Ioayuar CBOH MBICIIH B COOTBETCTBHH C 331a4aMH 1
BO3MOKHOCTH YCIIOBUSIMH KOMMYHUKALH.
Hay4uuThes:Mcnomb3oBaTh PerynsaTuBHBIC: IPHHSATHE U COXpAaHEHHE
MIPUOOPETEHHbIE 3HAHUS 1 y4eOHOIT 3aaun.

YMEHHMS B IPAKTHYECKON
JEATEILHOCTU U TIOBCEAHEBHOMN
JKU3HH C IIeJIbI0 0€301acHOro
oOparieHus ¢ BeecTBaMu U
MaTepHallaMH ¥ YKOJIOTHYECKH
TPaMOTHOTI'O TIOBE/ICHUS B
OKpYXarollel cpene

22 TI/pNe3. Pemenne npaktudeckas | Hayuartesi: OnuceBath cBoiicTBa | [lo3HaBaTeNbHBIC: IIOUCK U BBIACICHHE Oco3Hanue yueObHn | §16
Tlomy4enne IKCIIEPUMEHTAIILHBIX pabota BEIECTB B XOJI€ JIe- HeoOXoAuMOH HH(OPMAINH; CHHTE3HPOBATh LETOCTHOCTU 3HAHUH K
coJIAHOM KucnoThl | 3ajau: «[loiayuenue MOHCTPALIOHHOTO U HMMEIOLIMECs 3HAHUSL; BBIOOP OCHOBAaHUHN U KaK Ba)KHEUILIEro
U H3yYeHHE ee COJISTHOM KHCIIOTHI ¥ 71a00paTOPHOTO IKCIIEPHMEHTA. KPHTEPUEB JUIS IOCTPOCHUS JIOTHYECKON LIeNN | KOMIIOHEHTA HayqHOH
CBOWMCTB. H3yYCHHE ee CBOHCTB» CobroaTh TEXHUKY paccyX/JIeHHil, yMEHUE IIOJIHO BBIPaXKaTh CBOM | KapThl MUpa.

6e3onacHoctu. Moayuar MbIciu. KoMMyHHKaTHBHBIE: POPMUPOBaHHE 1
BO3MOKHOCTh Pa3BHUTHE TBOPYECKHX CIIOCOOHOCTEH.
Hay4nThes:Pacno3HaBaTh
OIIBITHBIM ITyTEM COJISTHYIO .
KHCIOTY H 68 COMU, a TaKKe PeryssTuBHbIC: yMEHNE OPraHU30BBIBAThH
GpOMETEI B HOHIEL CBOIO JCATENBHOCTD, BBIOHpATh CpeCTBA VIS
peann3alny nesei.

Tema 4. Kuciopoa u cepa (74)

23 XapakTepucTUKa Annorponusi. y4eOHOe Hayuarcs: Onpenensits Io3HaBarenbHbIE: BEIOOP OCHOBAHHII U OsnageHue Ha ypoBHe | y4eOHm | §17
KHUCIIOpOAa U AJioTponHas 3aHATHE 3aKOHOMEPHOCTH H3MEHEHUS KPUTEPUEB JUIsL CPABHEHUSL. ob1ero 0Opa3oBaHust K
cepsl MoauduKanus. CBOWCTB 3JIEMEHTOB B A-TpyIIax, CUCTEMOM 3HaHUM.

O30H — Kak TpocToe onpeieNIeHHe TOHATHS .
COEIMHEHHE aJJIOTPONMHU. YMETh 1aBaTh KommymnKataBHLIC: y9ACTEOBATE B .
OBITYIO XapaAKTepHCTHICY KOJUIEKTHBHOM O0CY)XIEHHH TIPOOIIEM;
00MEHHBATHCS MHEHUSMU, TIOHUMATh
9JIEMEHTOB ¥ IPOCTHIX BEIECTB
TO3MIINIO TTApTHEPA.
HOJTPYINIIBI KUCIOPOIa,
O0OBSICHSTH, TOYEMY YHCIIO
MIPOCTHIX BEIECTB B HECKOJIBKO PeryssTuBHBIC: yMEHHE OPTaHU30BATh CBOO
pa3 MPEeBOCXOUT YHCIIO JESATEIBHOCTD, ONPENENSATh €€ 3a1aui U
XUMHYECKUX 3JIEMECHTOB, OLICHUBATD JIOCTUTHYTHIC PE3YIbTATHL.
XapaKTepH30BaTh POJIb 030HA B
armoctepe Mosayuar
BO3MOKHOCTH
Hay4nThest: OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB 3neMeHTOB |V A-TpymIbL.
XapaKTepu30BaTh aJIOTPOITHIO
KHCIIOPOJIA U CephI KaK OJHY U3
[IPHYUH MHOT00Opasys BEIIECTB.

24 CgoiictBa 1 AJTOTPOTIHBIE y4eOHoe Hayuarcs: XapakTepu3oBaTb IosnaBarenbHbIe: BEIOOP HanboIee OsnaneHne Ha ypoBHe | y4yeOHm | §18
MIPUMEHEHUE Mo (UKALUK CEPbI 3aHATHE (bu3nYecKue U XUMHYECKUE 3G GEKTUBHBIX CIOCOOOB PEIICHHUS 3a]1a4 B o01ero oopa3oBaHus K
Cephl. (pomOuyeckas, CBOICTBa Ccephl, €e aUIOTPOITHBIE 3aBHCUMOCTH OT KOHKPETHBIX yCIOBUIL. CHUCTEMOW 3HAHUMH.

MOHOKJIHHHaS). Momudukanyu. [oayqar
drorarmsi. BO3MOKHOCTh

HAYYMTBCS: COCTABIISTh
yYpaBHEHMS peaKLuii,
MOJTBEPKIAFOLINX
OKHUCJIUTEIbHBIC U
BOCCTaHOBHTEJIbHBIC CBOHCTBA

KOMMyHI/IKaTI/IBHI)IeI YMCHHUEC C JIOCTaTOYHOMN
TOJTHOTOW U TOYHOCTHIO BBIpaXXaTh CBOU
MBICJIM B COOTBETCTBHUH C 3a1a4aMH U
YCIIOBUAMH KOMMYHHUKAITUU.




cepbl, CPaBHUBATh CBOICTBA
MPOCTBIX BELIECTB CEPBI U
KHCJIOPOJA, Pa3bSCHATh 3TH
CBOIICTBa B CBETE MpEICTaBICHUN
00 OKHCIIUTENILHO-
BOCCTAHOBMTEIILHBIX IIpOIeccax

PerynsruBHbie: NpUHUMATD U COXPAHATH
y4eOHYIO 3a/1auy; CAMOCTOSITENIBHO BBIICIATh
u (OPMHPOBATH 1IENIb; COCTABIATH IUIAH U
TOCJIEeIOBATEILHOCTD JICHCTBUH.

25 CepoBozopo. Cynbouasl, y4ebHoe Hayuarest: Onpenensirs crnocod Io3HaBaTenbHbIe: YMEHHE OPraHU30BBIBATH OsnaneHue Ha ypoBHe | yueOuu | §19
Cynbdus TUAPOCYIb(U. 3aHATHE MOJTy4EHHUs CEPOBOIOPOJA B CBOIO JICATEIBHOCTD, BHIOUPATH CpecTBa s ob1ero 00pa3oBaHust K
CepoBomopox J1a00paTOPHU U €r0 CBOWCTBA. peanuzanmu 1enei. KoMMyHUKaTHBHbIE: CHUCTEMOM 3HAHWH.
IosyyaT BO3MOKHOCTH MPHHUMATh U COXPAHATh yueOHYIO 3a/1a4y.
HayuuTbes: OOcyxnarh PerynstuBnble: GOpMUpPOBAHUE U PA3BUTHE
1 3aIHCHIBATh YPaBHEHHS YMEHH BECTH CaMOCTOSITENbHBIIT IIOUCK,
peaKuuii, XapakTepu3yoIuX oTO0p UH(bOPMALIHH.
CBOICTBa CEpOBOOPOJIA, B
HOHHOM BHJIE
26 Oxcup cepsl (IV). | CepHuctsiii ra3. | yueGHOe Hayuarcsi: XapakTepuszoBath Ilo3HaBaresbHbIE: CAMOCTOSTENBHO BBIICIATH OBuaieHue cucTeMon yaeOnun | §20
CepHucras Cynbdurst U | 3aHsATHE okcup cepsl (IV), naBats 1 GOPMHUPOBATH LIEITH; AHATTH3UPOBATD 3HAHUHU U IPUMEHEHUE | K
KHCIIOTHL. THAPOCYITB(QUTE XapaTepUCTHKY CEPOBOAOPOJHONH | BOIPOCHI, POPMUPOBATH OTBETHL. HX B )KU3HEHHBIX
U CepHUCTOI KUCIIOTaM, a TakXKe CUTYaLUsIX.
ux comsm. Moayuar ®dopmupoBaHue
KoMMyHHKaTHBHbIE: y4acTBOBATh B
BO3MOKHOCTh YCTaHOBKH Ha
KOJUIEKTHBHOM OOCY>KICHUH TIpo0JieM; 0OMeH
HAy4YUTbCS: COCTABILATH OTBETCTBEHHOE
o MHEHUSIMU, TIOHHMaHHe NT03ULUH IapTHEpA.
ypaBHEHHUS peaKLuid, OTHOLIECHHE K
XapaKTepHU3YIOIUX CBOICTBA OKpy:Karoleii cpezne,
9TUX BEILECTB, OOBACHIATH PerynsaTuBHEIC: CTaBUTH YUEOHYIO 3a1ady Ha HEoOX0AUMOCTH €&
[IPUYKMHY BBIIIAJEHNUS KUCJIOTHBIX | OCHOBE COOTHECEHHUS TOTO, YTO YIKE H3BECTHO COXpaHeHUsL.
JOKIeH U YCBOEHO, U TOTO, UTO €llle HEM3BECTHO.
27 Oxcup cepsl (VI). | CynbdaTsl. y4eOHOe Hayuarcsi: XapakTepu3oBaTth ITo3HaBaTenbHbIE: BBIABISATE OCOOCHHOCTH U OsnageHue Ha ypoHe | y4eOHm | §21
CepHast KUCIIOTA. T'unpocynsdats 3aHATHE okcug cepsl (VI), cepryto MPU3HAKH OOBEKTOB; IPUBOAUTH IIPUMEPHI B o01ero odbpa3oBaHus K
CepHbIit AHTUAPHUI. KHUCIIOTY, ONPEAETSITH CBOWCTBA Ka4eCTBE BBIJIBUTAEMBIX MOJIOKEHUH. CHUCTEMOM 3HAHHUH.
Oneym. pa30aBIEHHON CEPHO KHCITOTHI.
BzaumopeiictBue IToyyaT BO3MOKHOCTH .
o . KoMMyHHUKaTHBHbIE: B3aHMO/EHCTBOBATH B
KOHIIGHTPUPOBAHHOM HayuuThes: OnpenensiTs "
o XO0JIe TPYIIIOBOH pabOThI, BECTH JHANOT,
CepHOM  KHCIOTHI  C MIPUHAUISKHOCTD BEIECTB K
N Y4acTBOBATh B TUCKYCCUH; IPUHAMATE JPYTOe
MeTaJIaMu omnpeenéHHOMY KIaccy
o MHEHHE U HO3HIHH.
coequHeHni. COIMOCTaBIATh
cBoifcTBa pa30aBICHHON
KOHIIGHTPUPOBAHHON CEpHOM PerynsTuBHEIE: TPOrHO3UPOBATH PE3yIbTATHI
KHCIIOTBI YPOBHS YCBOGHHSI H3y4aeMOTr'0 MaTepHaa;
MIPUHUMATh U COXPAHATH YUeOHYIO 3a4ady.
28 I1/pNed. Pemrenne | Pemenwue skcnepu- npaktudyeckas | Haywares: PacniozHaBaTh Io3HaBaTenbHBIE: BBISBISITE OCOOCHHOCTH H OBuasieHHe cucTeMoi yuebHn | §22
JKCIIepH- MEHTaJIHBIX 3a7a4 10 pabota OIIBITHBIM ITyTEM PACTBOPEI MIPU3HAKH 00BEKTOB; IPUBOAUTH IPHMEPHI B 3HAHUH K
MEHTAJIBHBIX Teme «Kucnopon u KHCIIOT, CYNb(UIB, CYIb(UTHL, Ka4eCTBE BBIJBUTAEMBIX MOJIOKEHUH.

3a1a4 1o TeMe.

cepay.

cynbdatel. Mcnons3oBath
MpUOOPETEHHBIE 3HAHUS 1
YMEHUs B IPaKTHYECKOMN
JESATEBHOCTU U IOBCEAHEBHOMN
JKM3HU C LEIBI0 0€30IaCHOTO
oOpalieHus ¢ BEUIeCTBAMH U
MaTepHaJlaM¥ ¥ SKOJIOTHYECKH
TPaMOTHOTI'O TIOBEZICHUS B
okpyxatouieit cpeze. Iloyuyar
BO3MOKHOCTh

Hay4UTbes: Beraucmars mo
XMMHUYECKUM YPaBHEHHUSIM Maccy,
00BEM M KOJIMYECTBO BELIECTBA
OJHOTO U3 IPOAYKTOB PEaKIUH
10 Macce UCXOHOTO BEIIeCTRa,

KoMMyHUKaTHBHEIE: B3aUMO/ICHCTBOBATD B
X0JIe TPYIIIOBOH paboThI, BECTH AUAIIOT,
y4acTBOBATh B JUCKYCCUH; IPUHUMATh JPYTO€
MHEHHE U TO3UIIUH, JI0IyCKaTh
CYIIIECTBOBAHHE PA3HBIX TOUEK 3PEHUS.

PeryIsTHBHbIC: OCO3HAHIE KA4eCTBA H YPOBHS
YCBOCHHSI; BOJICBAsi CAMOPETYISIIHS, KaK
CIOCOOHOCTH K MOOHITM3AIINN CHII M SHEPTHH




00BEMY HIIH KOJIHIECTBY
BEILIECTBA, COJIEPIKAILETO OIpe-
JEeNEHHYIO JOMI0 IPUMeECEH.

29 Konrposnbhas yueOHOE Hayuarcsi: npuMeHsATh 3HaHMS, Ilo3HaBaresbHbIE: OCYLIECTBIISAT HOUCK OBuaieHUe cucTeMoin
pabora Ne2. 3aHATHE YMEHHMS ¥ HaBbIKH, I1OJy4eHHbIE HYXKHO# nH(OpMauuu B yueOHHUKe, aTiace. 3HaHUI
IIPU U3YYECHUU TEMBI KoMMyHUKAaTHBHEIE: yIUTHCS BBIPAXKaTh CBOU
MBICIIH B COOTBETCTBHH C 3aJ[a4aMU U
YCIIOBUSIMH KOMMYHHUKALMH. PeryasTuBHble:
MIPOTHO3UPOBATH PE3YIbTaThl YPOBHS
YCBOEHHE H3y4aeMOro MaTepHana.
Tema 5. Azot u docdop (119)

30 XapakTepucTHUKa Hurpunst. docdunst y4deOHOe Hayuyarcsi: npuMeHsTh 3HaHHE INosHaBatenbHbIe: BEIOHpATh HanOoIee OBrnageHue CHCTeMoi yuebHu | §23
asoTa u docdopa. 3aHATHE MEPHONIECKON CHCTEMbI U 93¢ deKTUBHBIE CIIOCOOBI pELICHNUs 3214, 3HAHHH. K
dusnueckue u CTPOCHHS aTOMa IPH KOHTPOJIMPOBATh U OLIEHHBATh IIPOLECC U
XHMHYECKHE XapaKTEePUCTHKE XUMUIECKUX pe3ynbTaT AeSTENbHOCTH.
cBoOiicTBa a30Ta. 9JIEMEHTOB. 3HaTh CBOICTBA

asota. IloJry4aT BO3MOKHOCTH
. KoMMyHHKaTHBHBIE: 0rOBapUBATHCS O
HAYYHThCS OOBSICHATD IPUINHY . .
M pacnpezneneHun QyHKIUHA B posiel B
XUMHYECKOI HHEPTHOCTH a30Ta, o
COBMECTHOM JIESITEIIbHOCTH.
COCTABIISITh YPaBHCHUS
XUMHWYECKUX PEaKIuid,
XapaKTEePU3YIOIINX XUMHYECKHE PerynsaTuBHEIE: yMEHHE OPTraHH30BEIBATH
CBOMCTBa a30Ta, M Pa3bACHATh UX | CBOI JEATEIHLHOCTD, BLIOUPATH CPEICTBA LISt
C TOYKH 3pEHHUs MIPEeJICTaBICHUI peanu3alyy uenei.
00 OKHCIIHTENBHO-
BOCCTaHOBHTENBHBIX POLIECCAX
31 AmMuax. Vlon aMMOHUSI, TOHOPHO- | yd4eOHOe Hayuarcs: Onpenensits Ilo3HaBaTeNbHbIE: CTAHOBJICHUE IPUUHHHO- ‘YMmeHnue ¢ yueObHn | §24
AKLENTOPHBIA MEXaHU3M | 3aHATHE MeXaHU3M 00pa30BaHus HOHA CJIEAICTBEHHBIX CBsI3€il; BEIOOp Hanboee JI0CTaTOYHOI K
aMMOHHSI, XUMIUYECKHE CBOICTBa 3¢ }eKTUBHBIX cIIOCOOOB pelIeHNs 33134 B TIOJTHOTOH U
ammuaka. Iloxyuar 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH. TOYHOCTBIO BBIPaXKaTh
BO3MOKHOCTh HAYYHTHCS: CBOM MBICIIH B
COCTABIISITh YPAaBHEHHUS PEaKIHi, . COOTBETCTBHH C
KoMMyHUKaTHBHEIE: YMEHHE C IOCTATOYHOI
XapaKTepH3YIOINX XUMHIECKUE 3a/1a9aMy 1
o TOYHOCTBIO BEIPAXKaTh CBOM MBICIH B
CBOMCTBA aMMHUAKa, U Pa3bsICHATH YCIIOBHSAMHI
COOTBETCTBUH C YCJIOBUSIMH KOMMYHUKALAH.
HX C TOYKH 3pEHHS KOMMYHHUKAIHN;
IpecTaBIeHni 00 BIIaJICHUE
JNEKTPOIUTHYECKON PerynsaTuBHEIE: yMEHHE OPTraHH30BEIBATH MOHOJIOTHYECKO#T 1
JIMCCOLMAIINY ¥ OKUCITUTEIIBHO- CBOIO JICATEIBHOCTD, BEIOUPATh CpecTBa AT JTHATIOTHYECKOH
BOCCTaHOBHUTENBHBIX IIPOIIECCOB peaTH3aIy Heme. tdopmamu peun;
OCTPOCHHUE
JIOTUYECKOM 1IEeTTH
pacCyKIEHUH.

32 T1/pNeS.Tlonyuenn | IlomydeHne aMMHaKa u npaktiyeckas | Haywaresi: momydaTh aMMHUak Tlo3HaBarenpHbIC: YMEHHE BECTH CaMO- Ymenue ¢ yuebun | §25

€ aMMHaKa u H3YYCHUE ero CBOMCTB pabota peakimell HOHHOro OOMeHa U CTOSITEIBHBIH IIOUCK, 0TOOP MH(pOPMAINH, ee JIOCTaTOYHOM K

U3y4YeHHe ero
CBOWCTB.

JIOKa3bIBaTh ONBITHBIM ITyTEM, YTO
COOpaHHBIM ra3 — aMMHaK
ITosryyaT BO3MOKHOCTH
HAY4YHThCS: aHATH3UPOBATh
pe3ysbTaThl OMBITOB U JENaTh
00001Iaronye BHIBOIBI

npeodpasoBanne. KOMMYHHUKaTHBHBIE:
(hopMupoBaHHe COOCTBEHHOTO MHEHUS U

MO3UIMH. PeryiasTuBHbIC: MJIAHUPOBAHKE
CBOMX JICUCTBUI B COOTBETCTBUH C
TIOCTaBJICHHOMN 3a1a4uell ¥ yCIOBUSAMH ee
peanu3alyy, B TOM YUCIIe BO BHYTPEHHEM
JIaHe.

TOJTHOTON 1
TOYHOCTBIO BBIPAXKATh
CBOM MBICJIH B
COOTBETCTBHUH C
3a/1a4aMi 1
YCIIOBUSIMU
KOMMYHHKAIHH;
BIIAJICHHE
MOHOJIOTHYECKOH U
JTMAJIOTHYCCKOM
dhopmamu peun;
MOCTPOEHUE
JIOTHYECKOW 1eTTH
paccyXICHUH.




33 Conu aMMOHHSL. Comnu aMmMoOHHS. ydebHOe Hayuarcs: Onpenensts kadectBe | [lo3HaBaTenbHEIE: yCTAHOBICHUE IPHINHHO- OBrnageHue CHCTeMOH yaeObnu | §26
JIBoiiHbIe conu 3aHATHE HHYIO PEaKIHIO Ha HOH aMMOHHUS. | CIICACTBCHHBIX CBSA3EH U 3aBUCHMOCTH MEXLY 3HaHMH K
IoayyaT BO3MOKHOCTH oO0bexTamMu. KOMMYHUKATHBHBIC:
HAYYHThCS: COCTABIATH IUTAaHUPOBAHHE LIETH U CIIOCOOBI
YPaBHEHHS] XUMHYECKHX PEaKLHii, | B3aHMMOAEHCTBUS; 0OMEH MHEHUSMH,
XapaKTepU3YIOIUX XUMHIECKUE MIOHMMAaHHe MO3UIIHX NTapTHEpa.
CBOIiCcTBa cONel aMMOHUS, U
Pa3bACHSTH HX B CBETE .
. PerynaTuBHble: coxpaHeHue yueOHOM 3a1au;
IpecTaBIeHui 00
o YUHUTHIBATh BBIJEICHHBIC YIUTEIEM
INIEKTPOIUTUIECKON .
OPHEHTHPHI ACHCTBUSL.
JIMCCOLMALINY
34-35 AsoTHas KUCNOTa. | XHMH3M IOTyIEHUS y4deOHOe Hayuarcs: ConoctaBisiTh Ilo3HaBaTeNbHbIE: YMEHHE BECTH CaMO- OBnageHne CHCTeMOi yuebHu | §27
a30THOH KHCIIOTBI 3aHATHE cBoiicTBa pa3baBIeHHON 1 CTOSITEIBHBIH MTOUCK, 0TOOP HH(POPMALIHH, ee 3HaHUH K
OKucIuTeNbHbIE KOHLIEHTPUPOBAHHOM a30THON npeoOpa3oBaHue.
CBOWCTBA a30THOM KHCIJIOTBL. Y CTAHABIIMBATh
KHCIIOTBL. MIPUHAUISKHOCTD BEIECTB K
. . KommyHukaTuBHEIe: GOpMHpOBaHHE
BszaunmozeiictBue ¢ OIpeaenEHHOMY KJIacCy COeMH-
o COOCTBEHHOI'O MHEHHS H TO3UIIMH.
MeTalIaMH Henuid. IToJy4aT BO3MOKHOCTH
HAYYHTHCS: COCTABILT
YPaBHEHMs XUMHYECKHX peaKiuil, | PerynsTuBHbIC: IIIaHUPOBAaHHE CBOUX
JIEXAIUX B OCHOBE IIPOM3BOJCTBA | NEHCTBHI B COOTBETCTBHU C MOCTABICHHOM
A30THOW KHCJIOTEI, U Pa3bACHATh 3ajauel ¥ YCIOBUSIMH €€ pealn3aliii, B TOM
3aKOHOMEPHOCTH HX NIPOTEKAHUS, | 4MCE BO BHYTPEHHEM ILIAHE.
COCTaBIIATh YPaBHEHUS PeaKIHit
MEXy pa30aBlIeHHON 1
KOHLIEHTPUPOBAHHOM a30THOU
KHCIIOTOH U METaJUIaMH,
OOBSICHATH UX B CBETE
MpeAcTaBIeHUN 00
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIBHBIX IIPOIIECCOB
36 Conut a30THO# Hurpatsl u ocobeHHocT | yueOHOE Hayuarces: O6cyxnars kayectBe | Ilo3HaBaTenbHbIE: CTAHOBICHHE PUYUHHO- OBuaieHHe cucTeMon yueOnu | §28
KHCJIOTBL. HX pa3ioKeHUs IpU 3aHSATHE HHYIO PEaKIiIo Ha HUTPAT-HOH. CIIJICTBEHHBIX CBSI3€H; BEIOOp Hanboiee 3HaHUH K
HarpeBaHuu 3G GEKTUBHBIX CIOCOOOB PEIICHHUS 3a1a4 B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHH.
ITosyuaT BO3MOKHOCTH . .
KoMMyHUKaTHBHEIE: yMEHHE C IOCTATOYHOI
HAYYHTHCS: OTIINYATh COJII
. TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH B
A30THOMW KUCIIOTHI OT XJIOPH/IOB,
COOTBETCTBUH C YCIIOBUSIMH KOMMYHUKAIAH.
cyibdaToB, CynbGHIOB 1
PerynsaTuBHEIE: yMEHHE OPTraHH30BEIBATH
CYNB(UTOB, COCTABIIATH
. CBOIO JIGATEIILHOCTE, BHIOUPATh CPEACTBA IS
YPABHEHHS PEAKIUi Pa3IoKeHUs .
peanu3alyy enei.
HHUTPATOB
37 Docdop. Benelit, kpacHslil 1 y4eOHOe Hayuarcsi: XapakTepu3zoBath Ilo3HaBaTeNbHbIE: YMEHHE BECTH CaMO- OBuasieHHe cucTeMoi yuebHn | §29
yepHsblid Gpochop 3aHsATHE AJJIOTPOIHBIE MOIU(PUKAIIMI CTOSITENBHBII MOUCK, 0TOOp MH(pOpMaIHH, ee 3HaHUI K
(docdopa, cBoiicTBa 6er0ro 1 npeoOpa3oBanre. KOMMyHUKATHBHBIC:
kpacHoro ¢ocdopa. Iloayuar (opmupoBaHUE COOCTBEHHOTO MHEHUS 1
BO3MOKHOCTH MO3UIUH. PerynsITHUBHbBIC: IITaHUPOBAHUE
HAYYHTbCS: COCTABIAT CBOMX JICiICTBHII B COOTBETCTBUH C
YpaBHEHHS] XUMHYECKUX PEaKIUi, | MOCTaBJIECHHOM 3a/a4ueil U yCIOBHAMH ee
XapaKTEepH3YIOIINX CBOHCTBA peanusaiuy.
docdopa
38 Oxcnn docdopa DochopHBIH aHTHAPH. y4eOHOe Hayuarcsi: XapakTepu3zoBath Ilo3HaBareNbHbIE: YMEHHE BECTH CaMO- OBuazieHHe cucTeMoin yue6nn | §30
(V). ®ochopnas Oprodocdophas 3aHsATHE cBolicTBa ocdhopHOro CTOSITENBHBII MOUCK, 0TOOP MH(pOpMaIHH, ee 3HaHUI K

KHCJIOTa U €€
COJIn.

kucnora. ['mapodocdat-
noH, muruapodocdart-
noH. Ilpocteie u
CJIO’KHBIC MIHEPAIIbHbIC
yao0peHust

anruapuaa u GochopHoit
KHCNOThL. [ToHMMaTh 3HaUeHue
MHHEPaIbHbIX yIOOPSHHHN IS
pactenuii Iloxyuyar
BO3MOKHOCTb HAYYHThCS

npeoOpa3oBaHue.

KommynukatusHble: GopMHpOBaHHE




COCTABIISITh YPaBHEHUS PCAKIIHI,
XapaKTEePU3YIOINX XUMHYECKHE
cBoiictBa okcuna docdopa (V) u
($hochOpHOI KHCIIOTHI, U
Pa3bACHSTH HX B CBETE
[PEACTaBICHHUHN 00
JNIEKTPOIUTHYECKON
JIMCCOLUALIUY U OKUCITUTEIBHO-
BOCCTaHOBHTENIBHBIX POLIECCAX,
[IPOBOJUTH Ka4YeCTBEHHYIO
peakiuio Ha Gochar-noH.

COOCTBEHHOTO MHEHHUS U O33N HH.

PerynsruBHbie: MIaHUPOBAHHE CBOUX
JIEHCTBUN B COOTBETCTBUH C MTOCTABJICHHON
3aja4ell ¥ yCIIOBUSIMHU €€ peaIn3aliiu.

39 Pemenne 3agad Ha | OcBOeHHE HOBOTO THIIA ydebHOE HayyaTcs: pemats pacyeTHbIe INo3naBaTenpHEIE: CAMOCTOSTENBHO BEINENATE | Oco3HaHHME y4eOHn | Terpamb
HPaKTUYECKUH 3a/1a4 3aHATHE 3a/1a494 10 ypPaBHEHUAM 1 (OpMUPOBATH LIENIH; AHATH3HUPOBATH LENIOCTHOCTH K
BBIXOJI. XMMHUYECKUX PEaKIuii ¢ BOIIPOCHI U ()OPMUPOBATEH OTBETHI. HOYYEHHBIX 3HAHUH.
HCIOIb30BAHNEM MAacChl, KoMMyHHKaTHBHBIE: y4acTBOBATH
KOJIMYECTBA BEIIECTBA NITH KOJIIEKTHBOM B 00CYKJCHUH TIpo0ieM; 0OMeH
06beMa OJTHOTO U3 BCTYIHBILKX MHEHHAMH, TOHUMATh TIO3ULHIO NapTHEpa.
WITH TIOJTYYaOIIUXCs B PEAKIIT PerynaTuBHBIE: MPHHUMAIOT ¥ COXPAHSIOT
BemecTs Ilory4aT BO3MOKHOCTL | yueOHYIO 3a/ady; COCTABIISIOT IUIAH U
HAYYMTBHCS: BBINONHATD 3a1aHus. | MOCIEN0BaTEIbHOCTD ICHCTBU.
Ha 3a7laHHEIE TeMbl. Jlenats
OIIpe/IeNICHHBIE BBIBOJIBI IIPU
PEIICHUH 3a1a4
40 Kontponbras ydebHOE HayuaTcsi: mpuMeHATh 3HaHNM, IMo3HaBaTenpHEIE: OCYIIECTBIIATH ITOUCK OgnasieHne cucTeMoit
pabora Ne3. 3aHATHE YMEHHMS ¥ HaBbIKH, ITOJy4CHHBIE HY)XHOW HH(pOpMaIuK B y4eOHHKe, aTiiace. 3HaHUHI
P U3YYEHUH TEMBbI KoMMyHUKATUBHBIE: yUUThCS BBIPAKaTh CBOH
MBICIIH B COOTBETCTBHH C 33J[a49aMH 1
YCIIOBUAMH KOMMYHUKaIMH. PerynsTusnble:
MPOTHO3UPOBATh PE3YJIbTAThl yPOBHS
YCBOEHHE N3y4aeMOro MaTepHana.
Tema 6. Yriepoa u kpemuuii (104
41 XapakTepuCcTHKa AnnoTponus yrieposa. ydueOHOE Hayuarcsa: XapakTepu3oBaTsb IMo3naBatenpHEIE: BEIIBICHHE OCOOCHHOCTEH Osnanenne cuctemoit | yge6mm | §31
yriieposa u Anmas, rpadur, kapOuH, | 3aHATHE anemenTsl |VA-Tpyrme! 1 TIPU3HAKOB 00OBEKTOB; IPUBOJANTH IPUMEPHL. | 3HAHMH K
KpPEMHHS. (ymiepenst (moxrpymniisl yriaepoja) Ha OCHOBE
Annotponust UX MOJIOKEHUS B TIEPHOANIECKON . .
yriaepoa. cHcTeMe M 0COOeHHOCTEH Koﬂw BIAMMOICHCTBHC B XONIC
CTpOeHNS UX aTOMOB. OBbAcHAT, | PY I HOBOH paloTBI, BEAYT AMAJIOT, y4acTBYIOT
B JIUCKYCCUM; NPHHUMAIOT JIPYTOe MHEHUE U
3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB 371eMeHTOB |V A-rpyrsI. TOSHIHEO.
IToyyaT BO3MOKHOCTH
HAY4YHMThCsA: XapaKTepu3oBaTh PeryssTuBHBIC: IPOTHO3UPYIOT PE3yIbTATHI
AJUTOTPOTIHIO YTIIEpOsa KaK ONHY YPOBHS YCBOGHHS M3y9aeMOro MaTeprara;
U3 IPUYHH MHOTO00pasus Be- MIPHHAMAIOT ¥ COXPAHAIOT yUeOHY0 3a1auy.
IIIECTB.
42 XUMHYECKHE Ancopbrms. Jlecopbuus. | ydeOHoe Hayuarcsa: OnuceiBaTs cBoiictBa | Ilo3HaBaTenbHbIE: OCYIECTBIATE OUCK OsnaneHne cuctemoit | yde6un | §32
cBOlcTBa AKTUBUPOBaHHBIA yroiab | 3aHATHE BEIIECTB B XOJI€ Jie- HYXXHOU MH(pOPMAIIMK B y4eOHUKE, aTiace. 3HaHUHI K
yriaepoza. MOHCTpPAIMOHHOTO 1
Ancopouust. J1a00PaTOPHOTO 3KCIIEPUMEHTA.

Co0noaTh TEXHUKY
6e30MmacHOCTH.

Onpenensats CBOMCTBa NPOCTOrO
BEIICCTBA YIJIs, UMETh
MPEJICTaBICHUE O aJCOPOLIH
ITosryyaT BO3MOKHOCTH
HAYYHTHCSI: COCTABISTH
YpaBHEHHSI XUMHYECKUX PEAKLIUi,
XapaKTepHU3YIOIIUX XUMHUICCKUE
CBOWCTBa yriepoaa

KOMMYHHKaTI/IBHLICZ Y4YUTBCA BbIpaXkaTb CBOU
MBICJIA B COOTBETCTBHH C 3aja4aMu U

YCIOBHUAMU KOMMYHUKAIIUH.

PerynaTuBHBIC: IPOrHO3UPOBATH PE3yIbTATHI
YPOBHS YCBOGHHE M3y4aeMOro MaTepuaia.




43 Oxcup yraepona T"azorenepatop. ydebHOe Hayuarcs Onpenensits ctpoere | IlosHaBaTeIbHBIE: CTAHOBICHHE IPHINHHO- OBrnageHue CHCTeMOH yaebun | §33
(1) - yrapusrit I'eneparopHsilii ras. 3aHATHE u cBoiicTBa okcuna yrinepoza (II), | crencTBeHHBIX cBsizell; BEIOOp Hanboree 3HaHUH K
ras. Tasuduxarus Tormsa ero (pu3HOIOTHIECKOe ACHCTBUE 90 }eKTUBHBIX cIOCOOOB pEIICHNS 33134 B

Ha opraHu3M denoBeka. IloJyyaT | 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIL.

BO3MOKHOCTh HAYYHTHCSI: KoMMYHHKaTUBHbIE: yMEHHUE € JOCTaTOYHON

COCTaBIIATh yPAaBHEHUS TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B

XUMHUYECKUX PEaKIui, COOTBETCTBHY C yCIIOBHSMH KOMMYHHUKAIIH.

XapaKTepHU3yIOIINX CBOHCTBA PeryisTuBHbIC: yMEHNE OPraHU30BBIBATH

oxcuna yriepona (1I) CBOIO JIEATENILHOCTD, BHIOUPATh CPEACTBA IS
peaIH3alyy Henei.

44 Oxcup yriaepona KapOonartsl. y4ebHoe Hayuarces: O6¢cyxaath cBoiictBa | IIpeaMeTHbIe: aHATU3UPOBATh U OTOUPATh OsnageHue cucreMoi | yuebuu | §34
(V) - I'mppoxapOoHaTs 3aHATHE oxcua yrinepoza (IV) Ioxyuar “H(OPMALUIO; BEIABIKCHHUE THIIOTE3 U HX 3HaHUHI K
YIIICKHCIIBIA ra3. BO3MOKHOCTH 000CHOBaHHE; IIOCTPOCHHE JIOTUYECKOHN LeH

HAYYHTbCH: COCTABIAT paccyXIeHHUIL.
ypaBHEHHE PeaKIliH,
XapaKTepHU3yIollel IpeBpamnieHue .
DAKTCPH3YIO pesp KoMMyHUKAaTHBHEIE: BEIOOP OCHOBAHUH U
KapOOHATOB B TUIPOKAPOOHATHI,
KPUTEPHUEB C LENbIO BBIACICHUS IIPU3HAKOB,
MIPOBOJUTE KaYECTBEHHBIS
YMEHHE C TOYHOCTBIO BBIPA)KaTh CBOHM MBICIIH
peakiun Ha okcuy yriepozaa (IV)
B COOTBETCTBHH C 33a7a4aMU U yCIIOBHSIMHU
U KapOOHAT-HOH
KOMMYHHUKALHH.
PerynsaTuBHBIC: IPHHSTHE U COXpaHEHHE
yueOHOI 3a1a4u.

45 YroabHas KapOonarts!. y4eOHOe Hayuarcs: O6¢cyxnats cBoiictBa | Ilo3HaBaTenbHbIE: yCTaHABIMBATE IPHYMHHO- OBrnagieHne CHCTEeMOM yuebrn | §35
KHCJIOTA U ee T'unpokap6oHaTs 3aHATHE U yroiabHoU kuciaotsl. Ioayyar CJIeACTBEHHbIE CBsI3M. KOMMYHUKATHBHbIC: 3HaHUHI K
COJH. BO3MOKHOCTH YMEHHUE ONPECIIATh LEIH CBOEro 00y4eHH s,

HAYYHTHCS: COCTABILT CTaBHUTH U (HOPMYIHPOBATE VIS ce0sT HOBBIS
YpaBHEHHE PEaKLH, 3aa4yu B yueOe U 03HaBaTENIbHOM
XapaKTepHU3YIOIIeH MPeBpallieHHe | IesATeNbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
KapOOHATOB B TUIPOKapOOHATEI, CBOEH ITO3HABATENILHON S TEILHOCTH.
MPOBOJUTH KQUeCTBCHHbIC PeryasTuBHBIC: IPOTHO3UPYIOT PE3yIbTATHI
peaxuuu Ha okcua yriaepoza (IV) | ypoBHs ycBOeHMS H3yd4aeMOro MaTepHaa;

1 KapOOHAT-HOH TIPHHAMAOT M COXPAHSIOT YUeOHYH0 3a1auy.

46 T1/pNe6. Ionyuen | Ilomydenne okcuaa npaktuyeckas | Haywares: momyuats u cobupath | [lo3HaBaTenbHbIE: YCTaHABIMBATH NPHYMHHO- OBuaieHHe cucTeMon yuebuu | §36
ue okcuza yriepona (IV) u pabora okcup yriuepoaa (IV) B CJICZICTBEHHBIE CBSI3U. 3HaHUI K
yriepona (IV) n H3y4YEHHE €T0 CBOWCTB. J1a00paTOPUH U TOKA3bIBATH
U3y4CHHE €ro PacniozHaBaHue HaJMuKe faHHOro rasa. Ioayqar

. KOMMYHHKATUBHbIE: YMEHHUE OIPEICISTh
cBoiicts. Pacro- KapOOHATOB. BO3MOKHOCTH
LIEJTH CBOETO 00Y4CHHsI, CTABUTD U
3HaBaHUE Hay4nThes:Pacno3HaBaTh
N . (opMyHpoBaTh IS ceOsI HOBBIE 3a1a9H B
KapOOHATOB. OIIBITHBIM ITyTEM YIJICKHCIIBIH a3, .
y4ebe 1 MO3HABATEIbHOM e TeTEHOCTH,
KapOOHAT - U CHIIUKAT-HOHBI. -
. pa3BHBaTh MOTHUBBI 1 MHTEPECHI CBOCH
Hcnonp3oBath nproOpeTéHHbIe .
M03HABATENBHOM AESATETbHOCTH.
3HAaHMS U YMCHHUS B
MPaKTHYECKON JESATETbHOCTH 1
TIOBCEIHEBHOM JKH3HH C IIENBIO PeryasTruBHBIC: IPOTHO3UPYIOT PE3yIbTATHI
6e3omacHOro obparieHus ¢ YPOBHSI YCBOCHHS M3y4aeMOI'0 MaTepraa;
BEIIIECTBAMH M MaTepuaIaMu 1 MPHHAMAIOT M COXPAHAIOT YUeOHYIO 3a1a4y.
9KOJIOTHYECKU IPAMOTHOT'O
TOBEJICHHsI B OKpY»Kalolel cpene

47 Kpemnwuii. Oxcup Oxcun kpemuust 1V. yueOHOE Hayuarcs:ConocraBnsits Tlo3HaBarenpHbIC: YCTaHABIMBATH IPUYUHHO- OBunajiecHUEe CUCTEMO yuebun | §37

kpemuus (IV). 3aHATHE CBOIICTBa OKCHJIOB yriepona u CIIC/ICTBEHHEIE CBSI3H M 3aBHCHMOCTH. 3HaHUH K

KPEMHHsI, O0BSICHATh IPUUKHY HX
paznuynst. Y CTaHaBINBATh IO
XHMHYECKol (opmyre
[IPHHAUISKHOCTD BEIIECTB K
OmpeaenEHHOMY KIIacCy
coenuHenuii. Ioayyar

KoMMyHUKaTUBHEIE: MIITAHKPOBATH LIENU U
CIIOCOObI B3aUMO/ICHCTBUS, TOHUMATh
MO3MIHIO JPYTOro, y4acTBOBAaTh B
KOJUIEKTHBHOM OOCYXJICHHH TPOOIEMBI.
PeryniatuBHbIe: IPUHUMATD U COXPAHATh
y4eOHYIO 3a/1auy; YIUTHIBATh BBIICICHHbBIC




BO3MOKHOCTh
HAY4YHTbCsA: 3aMiChIBaTh
YPaBHEHHUS PEaKLNii B
JJIEKTPOHHO-OHHOM BHJIE.
Ocyl1ecTBisATh
B3aHMOIIPEBpAIIEHNs] KapOOHATOB
U THAPOKapOOHATOB.
Pacrio3HaBaTh ONBITHEIM ITyTEM
YTIIEKUCIBIH Ta3, KapOoHaT - U
CHJIMKAT-HOHBL.

yUHTEIeM OPUCHTUPHI JeHCTBHS.

48 Kpemuuesas Kpemuuesas kuciota, ee | ydeGHOe Hayuares: Jloka3biBaTh Io3HaBarenbHbIe: BBISBISTH OCOOCHHOCTH U OsnageHue cucremoi | yueOuu | §38
KHCIIOTa U ee XHMHYECKHE CBOUCTBA. 3aHATHE KHCIIOTHBIH XapakTep BBICIINX MIPU3HAKH 00BEKTOB; IPUBOAUTE IIPHMEPEI B 3HAHUH K
conu. Ctekio. CHIIMKATBL OKCHJIOB yIJIepojia 1 KPEMHHSI. KaueCTBE BbIJBUIAEMbIX ITOJI0XKEHHI.
IlemenT. Kaapu, kapOopyHz, IToyyaT BO3MOKHOCTD KoMMyHHUKaTHBHbIE: B3aHMO/IEHCTBOBATH B
CHJIMIUBI, CHINKATHL. HAYYHThCS: COCTABILATh XO0JIe TPYIIIOBOH pabOThI, BECTH JUAIIOT,
CunukarHas YpaBHEHHsI XUMHYECKUX PEaKIui, | yd4acTBOBATh B IHCKYCCHH; IPUHUMATh JPYToe
HPOMBIIUICHHOCT, XapaKkTepU3YIOIINX CBOHCTBA MHEHHE U [O3ULHUH, JO0IyCKaTh
KepaMHKa, CTEKJIO, KpeMHUsI, okcuna kpeMmaus (IV), CYIECTBOBAHHE PA3HBIX TOYEK 3PCHHS.
LEMEHT KpEeMHHUEBOH KUCI0ThL. MeTh PerynsaTuBHEIE: TPOrHO3UPOBATH PE3YILTATHI
HPECTABICHIE O CHIIMKATHOM YPOBHS YCBOCHHUS H3y4aeMOro MaTepuala,
MIPOMBIIUIEHHOCTH MIPUHUMATh U COXPAHATH YIeOHYIO 3a1ady.
49 Pemenue 3aau Ha | OcBoeHHE HOBOTO THIIA y4eOHOe Hayuarcs: pemaTs pacueTHbIE Ilo3HaBaTenbHBIE: CAMOCTOSTENEHO BEIAENATE | Oco3HaHUe y4eOHU | TeTpanb
HPUMECH. 3aa4 3aHATHE 3a/1a41 [0 ypaBHECHUSIM 1 (hOpMHUPOBATH LIEIIH; AHATM3HPOBAThH L[EIIOCTHOCTH K
XUMHYECKUX PeaKLuii ¢ BOHPOCHI U (HOPMHUPOBATH OTBETHI. HOJIyYCHHBIX 3HAHUH.
HCIIONB30BaHUEM MACCEHI, KoMMyHVKaTHBHEIE: y9acTBOBAThH
KOJIMYECTBA BEIIECTBA MU KOJUIEKTHBOM B 00CY>KI€HUH TIpo0IIeM; 0OMeH
00beMa OJIHOTO U3 BCTYIHBILIHX MHEHHSIMH, TIOHUMATh ITO3ULIHIO TapTHEpa.
UM TIOJTYJarOIINXCS B PEaKINN PerynsaTuBHEIC: IPHHUMAIOT ¥ COXPAHSIOT
BemtectB IoJy4aT BO3MOKHOCTL | y4eOHYIO 3a/ady; COCTABILIOT IUIaH U
HAYYMTbCs: BRIMOTHATE 3a0anus TOCIEI0BATEILHOCTD JIEMCTBUH.
Ha 3a/laHHbIe TeMBl. J{enaTs
OIIpe/IeNICHHbIE BBIBOJIBI IIPU
pelICHHH 3a1a4
50 O6001mmenue u yaeOHOe TosryyaT BO3MOKHOCTH Tlo3HaBaTeNbHbIE: CAMOCTOSITENBLHO BBIICIATH Oco3Hanue yaeOHn | §31-38
CHCTEMAaTH3aLHMs 3aHATHE HAYYHTbCs: BeImonHaTs 3a1aHus | ¥ opMHUPOBATH LIEIN; aHATU3UPOBATE L[EIIOCTHOCTH K
3HaHMUIL. Ha 3aJlaHHbIC TeMbl. Jlenath BOHPOCHI U (HOPMHUPOBATH OTBETHI. MOJIyYCHHBIX 3HAHU.

OIIpe/Ie/ICHHBIE BBIBOJIBI IIPU
peureHnu 3a1a4

KoMMyHHKaTHBHEIE: yIaCTBOBATH
KOJUIEKTHBOM B 00CYXJEHUH POOIeM; 0OMEH

MHEHUSIMHU, TOHUMATh TO3HULIHIO TAPTHEPa.
PeryniaruBHble: NIPUHUMAIOT U COXPAHSIOT
yueOHYI0 3a7a4y; COCTaBISIIOT IUIaH U
TOCIEA0BATEALHOCTD JIEMCTBUH.




Tema 7. Metasusl (134)

51 XapakTepucTruka Merammueckas  CBsi3b. | ydeOHOE Hayuarcsi: XapakTepu3zoBath Io3HaBaTenbHbIC: BBISBICHHE 0COOCHHOCTEH OBuazieHHe cucteMoi yuebnu | §39
METaJIOB. Meranmmaeckas 3aHATHE METaJlIbl Ha OCHOBE UX Y IPU3HAKOB OOBEKTOB; IPHBOJUTE IPUMEPHL. | 3HAHUH K
KpHCTaJUIMYecKas TI0JIOXKEHUsI B IEPHOMYECKON
pelnieTka cucTeMe M 0COOEHHOCTEH .
KoMMyHHKaTHBHbIE: B3aMOZIEHCTBHIE B X0/I€
cTpoeHHs uX aToMOB. OOBSCHATH HoBOM DAGOTEL BG HATOF. VACTBYIOT
3aKOHOMEPHOCTH U3MEHEHUs pyr p » BEAYT X » 4 Y0
o B JIUCKYCCUH; IPUHUMAIOT JIPYroe MHEHUE U
CBOICTB METaILIOB 110 IIEPHOLY U
MO3HULHIO.
B A-rpymmax. IloayuaT
BO3MOKHOCTH
Hay4yuThes: MccnenoBarh PeryisTuBHBIC: IPOTHOZUPYIOT PE3yIbTAThI
CBOIICTBa M3yYaeMBbIX Be- YPOBHS YCBOCHHUS H3y4aeMOro MaTepuaia;
LIECTB. IPUMEHATh 3HAHUS O MIPUHUMAIOT U COXPAHAIOT YIeOHYIO 3a1ady.
METAJUINYECKOM CBSA3H IS
pa3bsicHeHHS (U3HIECKUX
CBOJICTB METaJJIOB
52 Haxoxnenue Haxoxenue Metauion yueOHOE Hayuarcs:Ilonb3oBatecs Tlo3HaBarenbHbIC: YCTaHABIUBATH IIPUYUHHO- OBIaieHUe cucTeMon yaebun | §40
METaJIOB B B IIPHPOZIE U 00IIHe 3aHATHE nHbopManuei U3 Apyrux CIICJICTBEHHBIE CBSI3H M 3aBHCHMOCTH. 3HaHUH K
npHupoze U CI0COOBI UX HOIYYESHHS. HCTOYHHKOB JUIS IOATOTOBKHU KoMMyHHKaTHBHbIE: INIAHUPOBATD LIENIH U
CII0COOBI MX KpaTkux coobuieHuid. ['oToBUThH CIocoObI B3aUMOICHCTBHUSA, IOHUMATh
TIOJIy9CHUSL. KOMITBIOTEPHBIE ITPE3eHTalUH 110 TIO3UIUIO APYroro, y9acTBOBATH B
teme IloJyyaT BO3MOKHOCTH KOJUIEKTUBHOM O0CYXICHHH TPOOIIEMBI.
HayuuThes: Mcnonb3oBaTh PerynaTuBHbIE: IPHHUMATD H COXPAHSITH
NIPUOOPETEHHbIE 3HAHUS 1 y4eOHyI0 3a/iady; YIHTHIBATh BEICICHHBIC
YMEHHS B IPaKTHYECKOH y4YHTENeM OPUEHTUPHI JeHCTBUS.
JEATeIbHOCTU U IOBCEIHEBHOM
JKH3HH C LIeJIbI0 0€3011acHOro
oOpalieHus ¢ BeecTBaMu U
MaTepHallaMi U SKOJIOTHYECKH
IPaMOTHOT'O TIOBE/ICHUS B
OKpY>Kalolien cpesie
53 Xumuueckue DIEeKTPOXUMHUUECKUIT yueOHOE Hayuaresi: nons30BaThest IIpeamMerHble: aHATM3UPOBATH U OTOUPATH OBuaieHHe cucTeMon yueOHun | §41
cBoOifcTBa PSLI HANIPSDKSHYS 3aHSATHE UEKTPOXUMUYECKUM PSIIOM HH(OPMALHIO; BEIIBI)KCHNE THIIOTE3 U HX 3HaHUH K
METaJlIoB. METaJIoB (psig HaNpsDKEHUH METaJlIoB, 000CHOBaHHUE; IOCTPOEHUE JIOTUUECKON LIeTTH
CTaHJapTHBIX COCTaBILITh yPaBHEHUS paccyKIeHHI.
JNEKTPOIHBIX XUMHYECKHX PEeaKIuid,
MOTEHI[HAIOB METAJLIOB) XapaKTepHU3yIOIUX CBOICTBa o
KoMMyHHKaTHBHbIE: BEIOOP OCHOBAHUH U
metaiioB Ilomyuar
KPUTEPUEB C IIENIbIO BBIICTCHUS IPU3HAKOB,
BO3MOKHOCTh
N YMEHHE ¢ TOYHOCTBIO BBIPA)KaTh CBOH MBICIIH
HAYYUTbCS: OOBACHATDH CBOICTBA
. | B COOTBETCTBHH C 3ala4yaMH H YCIOBUSIMU
METAaJJIOB B CBETE MPe/CTaBICHUH
KOMMYHHKAIHH.
00 OKHCITHTENBHO-
BOCCTaHOBHUTEIBHBIX IIPOIECCaX
PerynaTuBHbIC: IPHHATHE U COXpAaHEHUE
yueOHO# 3a1a4u.
54 CrutaBsl. Crnassl, y4eOHOe Hayuarcsi: Onpenensrb Ilo3HaBaresbHbIE: YMEHHE BECTH CaMO- OBuaieHHe cucteMoin yueOHn | §42
HHTEpMeTaLTHIeC 3aHATHE 0COOEHHOCTH COCTaBa U CBOICTB CTOSITEIbHBIH TOUCK, 0TOOP HH(POPMAIINH, e 3HAHUH K
-KH€ COeIUHCHUS YyryHa U CTalH, JIOPATIOMUHUS, npeoOpa3oBaHue.
6pon3sl IToydyaT BO3MOKHOCTH
HAYYUTbCS: Pa3bICHATD
KommyHnukatusHbie: popmMupoBanue
po0IeMbI 6E30TXOTHBIX
COOCTBEHHOTO MHCHHS H TIO3UIIHH.
MIPOU3BOJICTB B METAJLTYPIHHL.
3HAaTh COCTaB M CTPOCHUE
CIIaBOB, OTJIHYUE OT METAJIOB. PerysTruBHbIC: IUIAHUPOBAHUE CBOMX
YMeTb 00BACHATE, TOYEMY B JICUCTBUI B COOTBETCTBUU C ITOCTABIICHHOMN
TeXHUKE ITHPOKO UCIIONB3YIOT 3a/1a4eil ¥ YCIOBHSMY €€ Pean3aluy, B TOM
CILIaBBI 4HCIIe BO BHYTPEHHEM ILIAHE.
55 Illenoynsle Conu 1enoYHBIX y4ebHOE Hayuarcsi:xapakTepH30BaTh Ilo3HaBaTenbHbIE: CTAHOBJIEHHE IPUYUHHO- OsnasieHue cucteMoil | yuebun | §43




METaJUIBL. METAJUIOB. AHOMAJIBHBIC | 3aHSATHE IIIEJIOYHBIC METAJIIBI [10 CIICACTBEHHBIX CBs3eH; BRIOOp HamboIee 3HaHMi K
CBOWCTBA IMIETOYHBIX TIOJIOKEHUIO B IEPHOANYECKON 3¢ PEeKTUBHBIX CIIOCOOOB pEIICHNUS 3a1a4 B
METALIOB Tab/IMIIE U CTPOCHHIO aTOMOB 3aBHCHMOCTH OT KOHKPETHBIX YCIOBHH.

Ioay4aT BO3MOKHOCTH
HAY4YHTbCS COCTABIAT .
" KoMMYHHKaTUBHbIE: yMEHHUE € JOCTATOYHON
YPaBHEHHS PEaKLHii,
. TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B

XapaKTepHU3YIOIUX CBOICTBA

COOTBETCTBHY C yCIIOBHSMH KOMMYHHUKAIIH.
IIEJIOYHBIX METAILIOB H HX
COCIMHEHHH, U OOBSICHATH UX B
CBETE IPEJCTaBICHUH 00 PerynsaTuBHEIE: yMEHHE OPTaHH30BEIBATH
JJEKTPOINTHYECKON CBOIO JIEATENILHOCTD, BHIOUPATh CPEACTBA IS
JMCCOLHAINY ¥ OKUCTHUTENHHO- peanu3ayy uenei.
BOCCTaHOBHUTENBHBIX IIPOIIECCOB

56 Marnwuii. llenouno3emenbHbIC y4ebHoe Hayuaresi: XxapakTepu3oBaTh [penmerHble: aHATU3UPOBATH H OTOUPATH OsnageHue cucreMoi | yueOuu | §44
IllenoyHO3eMeNnbH | METAJIE B 3aHATHE aneMeHTs! IIA-rpynms! mo “H(OPMALHIO; BEIABIKCHHUE THIIOTE3 U HX 3HAHUH K
bI€ METAJIIBL. MIEPHOJNIECKON cHcTeMe TIOJIOXKEHUIO B IEPHOTHIECKOH 000CHOBaHHE; IOCTPOCHUE JIOTHIECKON LeTIH

TalJIMIE ¥ CTPOSHUIO aTOMOB paccyXIeHUM.
IMoay4aT BO3MOKHOCTH
HAYYHTHCS: COCTABILT .
o KoMMyHUKaTHBHEIE: BEIOOP OCHOBAHUH U
YPaBHEHHUS PEaKLui,
. KPUTEPHUEB C LENBIO BBIACICHUS IIPU3HAKOB,
XapaKTepHU3YIOIUX CBOICTBA
. YMEHHE C TOYHOCTBIO BBIPA)KaTh CBOH MBICIIH
Marus ¥ ero COeJHHEHHH, 1
B COOTBETCTBHH C 3a7a4aMy U yCIIOBHSIMHA
OOBSACHSATH UX B CBETE
. KOMMYHHUKALHH.
IpeicTaBIeHn 00
EKTPOIUTUIECKON
JIMCCOLUALNY U OKUCITUTEIBHO- PerynsaTuBHBIC: IPHHSTHE U COXPAaHEHHE
BOCCTaHOBUTEJBHBIX IPOLIECCAX. y4eOHOil 3a1aun.

57 Baxueiimue CoenHeHUSI KaJbIys, y4eOHOe Hayuarcsi:xapakTepu3oBaTb ITo3HaBaTenbHbBIE: BBISIBICHHE 0COOCHHOCTEH OBrnageHne CHCTeMOM yueOHn | §45
COEIMHEHHS 0COOEHHOCTH 3aHATHE anemeHTsl IIA-rpymnmnsl no U TIPU3HAKOB OOBEKTOB; IPUBOAUTD NIPUMEPBI. | 3HAHUI K
KaJIbLIML. XUMHYECKUX CBOHCTB TOJIOKEHUIO B EPHOANYECKON KoMMyHHKaTHBHbIE: B3aUMO/ICHCTBHE B XO/E
JKectkocTh Bombl. | XKecTkocTb BOIBI U TaOJIUIE U CTPOCHHIO aTOMOB TPYIIIOBOH pabOTHI, BEAYT AUAJIOT, yIaCTBYIOT

C1oco0bI €€ yCTpaHEeHHSI. B ICKYCCHH; IPHHUMAIOT APYroe MHEHHE
IMoHsiTHE O TUTPOBAHUH MO3UIHUIO. PeryIaTHBHbIC: TPOTHOZHPYIOT

IToyyaT BO3MOKHOCTH

PE3yJIBTaThl YPOBHS YCBOCHHS H3y9aeMOro
HAYYHTHCS: COCTABILITh
o MatepHana; MPHHUMAIOT H COXPAHSIOT
YPaBHEHHUS PEaKLui,
. y4eOHyIo 3a1auy.

XapaKTepH3YIOIINX CBOHCTBA

KaJbIUs ¥ €T0 COSIMHEHNH, 1

OOBSACHSATH UX B CBETE

MpeACTaBIeHUH 00

3NEKTPOIUTUYECKON

JIMCCOLUAINY U OKUCITUTEIBHO-

BOCCTaHOBHTENBHBIX MPOLIECCAX.

3HaTh KaUECTBEHHYIO PEAKIHIO Ha

HOH KaJIbIHs. 3HATh, 4eM

00yCIIOBIIEHA KECTKOCT BOJBI.

YMeThb pa3bsCHATH CIOCOOBI

YCTpaHEHHsI JKECTKOCTH

58 ANOMUHUA. Tonstue yueOHOE Hayuaresi: cocTaBisiTh Tlo3HaBaTeNbHbIE: OCYIIECTBIISTh HOMCK OBnaieHue CUCTEMO yueOuu | §46

«aM(}OTEepHOCTB» Ha 3aHSATHE ypaBHEHHS] XUMHYECKUX PEaKIui, | HyXHOU HH(OpMalyu B yueOHUKe, aTiace. 3HaHUH K

TIpUMepe COeAUHEHUH
AIIOMUHUS

XapaKTepU3YIOIUX 00mIme
cBoiictBa amomunus. Iloayyar
BO3MOKHOCTh

HAYYUTbCS: OOBACHATD OTH
PCaKIMy B CBETE MPEACTAaBICHHI
00 OKHCIIHTENBHO-
BOCCTaHOBHUTEIBHBIX IIPOIIECCOB

KOMMyHI/IKaTI/IBHI)IeI YYUTBCA BbIpaXXaTh CBOU
MBICJIK B COOTBETCTBHUH C 3a1a4aMH U
YCIIOBUAMA KOMMYHUKALIUN.

PerHfITI/IBHLICZ TIPOrHO3UPOBAThL PE3YyJIbTAThL
YPOBHS YCBOCHHUE M3YyJaE€MOI'0 MaTEepHraia.




59 Baxueiimue ydebHOe Hayuyarcsi: noka3bIBaTh Ilo3HaBaTenpHbIC: YCTAHOBICHUE IPUYUHHO- OBrnageHue CHCTeMOH yaeObuu | §47
COCAMHEHHUS 3aHATHE aM(OTepHBIN XapakTep CJICICTBEHHBIX CBA3EH U 3aBUCHMOCTH MEXLY 3HaHMH K
ATIOMUHUSL. COCIIMHCHHS, COCTaBIATh oO0bexTamMu. KOMMYHUKATHBHBIC:
YpaBHEHHS COOTBETCTBYIOIINX IUTAaHUPOBAHHE LIETH U CIIOCOOBI
xuMuueckux peakuuit Moxyyar B3aMMO/IENCTBYS;, 0OMEH MHEHUSAMH,
BO3MOKHOCTb HAYYHThCS MIOHMMAaHHe MO3UIIHX NTapTHEpa.
OOBSCHATH UX B CBETE PerynsaTuBHEIS: COXpaHeHUE YIeOHOM 3a1a4H;
HPEACTaBIICHUH 00 YYUTBIBATh BbIICJICHHbIC yUUTEIEM
JNIEKTPOIUTUIECKON OPHEHTHPHI ACHCTBUSL.
JIMCCOLHAIINK
60 XKeneso. XKemneso B cBeTe y4ebHoe Hayuares: O6cyxnats ctpoerne | [lo3HaBaTenbHbIE: MOUCK U BbIICICHNUE OsnageHue cucreMoi | yueOuu | §48
nperncrasiennit 06 OBP. | 3amsrue aToMa XKelne3a, GQU3UIECKUe HeoOXoAuMOH HH(OPMAINH; CHHTE3HPOBATh 3HAHUH K
XMMHYECKUE CBOUCTBA jkejle3a HMeEIOLIYECs 3HAHU; BLIOOP OCHOBaHUI U
IosyyaT BO3MOKHOCTH KPUTEPUEB JUIS TOCTPOCHHUS JIOTHYECKO# Lenu
HAYYHThCS: PA3bSICHATH paccyx/IeHHil, yMeHHE IIOJTHO BBIpaXKaTbh CBOU
CBOIiCTBA JKene3a B CBETE MbIcTH. KOMMYHHKATUBHBIES: ()OPMUPOBAHKE U
MpeACTaBICHUN 00 pPa3BUTHE TBOPYECKUX CIIOCOOHOCTEH.
OKHCIIUTEIBHO- PerynsaTuBHEIE: yMEHHE OPTraHH30BEIBATH
BOCCTAaHOBHUTEIBHBIX IIPOLIECCAX H | CBOIO ACSATEIBHOCTH, BEIOMPATh CPENCTBA IS
JNEKTPOIUTHYECKON peanu3anuy uenei.
JIFCCOLIHAIINK
61 CoenauHeHus JKeneso B cBere yueOHOE Hayuarcsi: 3HaTb cBOMCTBa Ilo3HaBaresbHbIC: BBISBICHUE OCOOCHHOCTEH OBIaieHHe cucTeMon yaebun | §49
JKeresa. npezacrasienuii 06 OBP. | 3ansTue coenunenuii Fe+2 u Fe+3 U TIPU3HAKOB OOBEKTOB; IPUBOAUTD IPUMEPBI. | 3HAHUI K
XHUMHYECKHE CBOMCTBA Mosy4aT BO3MOKHOCTH KoMMyHUKaTHBHEIE: B3aMOZICHCTBHE B X0/I€
OCHOBHBIX COEJJUHEHU I HAYYMTBCS: COCTABIISTh rpYyNIoOBOI paboThl, BENYT JUAJIOT, y4acTBYIOT
*Kele3a B PasHbIX YPaBHEHHUS PEaKluii B CBETe B IUCKYCCHH; IPHHUMAIOT IPYroe MHEHUE U
CTEIEHSAX OKUCIICHUS. IpeicTaBIeHu 00 MO3UIUIO. PerysITUBHBIC: TPOTHO3UPYIOT
IMonsiTHe 0 KOPPO3UH JNEKTPOIUTHYECKON pe3ynbTaThl ypOBHS yCBOCHHUS H3y4aeMOro
JIMCCOLUALNY U OKUCITUTEIBHO- MarepHaa; PHHUMAIOT i COXPAHAIOT
BOCCTaHOBHUTENBHBIX IpoIeccax y4ebHyI0 3a7a4y.
62 T1/pNe7 Pemenne Pemenue sxcnepu- npaktuyeckas | Haywaresi: BBIIONHATD IIpeamMerHble: aHATM3UPOBATH U OTOUPATH OBuaieHHe cucTeMon yuebnu | §50
9KCHEPHMEHTATIbH | MEHTAIBHBIX 3a/1a4 110 pabora 9KCIEPHMEHTAIBHBIC 3a1a41 nH(pOPMAIHIO; BBIIBIKEHNE THIIOTE3 M UX 3HaHMH K
BIX 33/1a4 10 TeMe. | TeMe «JeMeHTsl [A— HHIUBUIYaIEHO Pa3HBIMHI 000CHOBaHHE; TOCTPOCHUE JIOTHIECKON LIeTTH
IHA-rpynn cnocobamu Ioayyar paccyxnenuii. KOMMyHUKaTHBHbIE: BHIOOP
MepUOINIECKON BO3MOKHOCTH OCHOBaHHIl 1 KPUTEPHEB C LIEIbIO BHIICICHUS
TaOJIUIBI XUMHIECKUX HAYYHThCS: BEIOMpATh HanOoJee | NPH3HAKOB, yMEHHE C TOYHOCTBIO BHIPAXKATh
3JIEMEHTOBY. PaLMOHAIIBHBIN X0 PEIICHHS, CBOM MBICITH B COOTBETCTBHH C 3a/ja4aMt U
JieNaTh BBIBOJBI HA OCHOBAHUHU YCIOBHSIMH KOMMYHHUKAIUH. PeryasTuBHbIC!
HabJrroIeHui MIPUHSTHE ¥ COXpaHEeHNe yueOHOIl 3a1aum.
63 KonrponsHas yueOHOE Hayuarcesi: npUMeHSTh 3HAHMS, Tlo3naBarenbHbIe: BBHIOOp Hanboee
pabora Ned. 3aHsATHE YMEHHMS ¥ HaBBIKH, TOJy4SHHBIE 3G GEKTUBHBIX CIOCOOOB PEIICHHUS 3a1a4 B
IIPU U3YYEHUN TEMBI 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH.
KOMMYHHKATUBHbIC: YMEHHE C JOCTATOYHON
IOJIHOTOH U TOYHOCTHIO BBIPAXKaTh CBOH
MBICJIH B COOTBETCTBHH C 3aJja4aMU U
YCIOBHSIMH KOMMYHHUKAIMH. PeryasTuBHbIe:
[IPHHAMATh U COXPAHATh yUeOHYIO 3a1a4y;
CaMOCTOSTENBHO BBIICIATH U (POPMHUPOBATH
1€/1b; COCTABIIATH IUIAH U
TOCIEI0BATEALHOCTD JIEMCTBUM.
Pa3zaes 3.. OcHoBBI Oprannyeckoii xumun(44)
Tema8. OcHOBBI OPraHUYecKOil XUMHUH
64 IlepBonauanbHbie | Opranudeckue y4eOHOe Hayuarcs: O6cyxnaTsb Ilo3HaBaresbHbIE: OCYIIECTBIISATH HOUCK OBiazieHHe cucteMoi yuebnn | §51
CBEJICHHS O BemiecTBa. XHMHUYECKOE 3aHATHE OCHOBHBIC MOJI0XKCHHUS TCOPUH HY)KHO# nH(OpManuu B yueOHHUKe, aTiace. 3HaHMiH K
CTPOCHUHU crpoenue. CTpyKTypHbIE CTPOCHHS OPTraHUYECKUX KOMMYHHKATUBHbIC: YIUTHCS BHIPAXKATh CBOH
OpraHUYECKUX thopmyITbt coenunenuit A.M. Byrneposa MBICITH B COOTBETCTBHH C 3aJ[a4aMt U
BEIIIECTB. Wsomepust. 3omepsl. IosyuaT BO3MOKHOCTH YCIIOBUSIME KOMMYHHKAIUH. PerynaTusnere:

(DyHKLII/IOHaJ'II)HLIC

HAY4YMThCH: 3aIMChIBATh

IIPOTHO3UPOBATH PE3YJIHTAThI YPOBHS




TPYIIIBI CTPYKTypHBIE (hOPMYITBI YCBOCHHE H3yJaeMOro MaTepuaa.
OpraHUYECKUX BEIIECTB Ha
[pHMepe aJKaHOB
65 IpenenbHble 1 VYrneBoaopoasl. y4ebHoe Hayuarcesi: O6¢cyxnaTh [o3HaBatenbHbIC: YMEHUE OPraHU30BBIBATH OsnageHue cucremort | y4eOnu | §52-53
HEIpeJebHbIC Ankansl. ['omonorus. 3aHATHE OT/IC/BHBIX MPEACTABUTEICH CBOIO JICATEIBHOCTD, BHIOUPATh CpeacTBa s 3HaHMiH K
YIIICBOJOPOBL. I'omomnoru. aJNKaHOB (MeTaH, dTaH, IPOIaH, peaH3aIyy Henei.
T'omornoruyeckas OyTaH), UX (pU3NUECKUE U
pasHOCTh XUMHYECKUE CBOKCTBA, .
HenpenebHbic ONpE/ICICHHS FOMOJIOT OB, KoMMyHHKaTUBHbIE: IPUHUMATh U COXPAHSTh
y4eOHyIo 3a/1ady.
YIIIEBOJOPOIBI romosornueckoro psna Ioayuar
(aJIKeHBl). BO3MO’KHOCTh
MexayHaponHast HAYYHTbCH: COCTABIAT PerynstuBHble: GOpPMUPOBAHUE U PA3BUTHE
HOMEHKJIATYPa aJIKCHOB. CTPYKTYPHbIE (JOPMyYJIbI JIKAHOB. | yMEHHI BECTH CAMOCTOSTEIbHBIH OUCK,
Tonumepuzanus Hayuarcsi: CocraBisth oTO0p UH(BOPMALIHH.
CTPYKTYpHYIO (OpMYITy STUIICHA,
ero (pu3MYecKue U XUMHIECKUE
CBOMCTBA, KAYCCTBCHHBIC
pEeaKIMy Ha HeTpeJIebHbIE
yraesogopossl. Iomyyar
BO3MOKHOCTh HAYYHTHCS:
COCTaBIIATh CTPYKTYpPHEIE
(opMyIIBI TOMOJIOTOB 3THIICHA
66 TTonumepsr. MakpoMOJIeKyIIbl. yueOHOE Hayuarcs: Tlo3HaBarenbHbIe: BHIOUpATh Haubosee OBuaieHUe cucTeMon yuebnu | §54
Ionumep. Monomep. 3aHATHE CocCTaBISITBCTPYKTYPHYIO 3¢ dexTuBHBIE CIOCOOBI peLIeHNUs 3214, 3HAHUH. K
DnemMeHTapHOE 3BEHO. (opMyiry aneTuiIeHa, ero KOHTPOJIMPOBATh M OIIEHHBATh TIPOLECC N
Crenenb (busuyeckue 1 XUMHYECKHE pe3ynbTar JAesTenbHOCTH. KOMMYHHKATHBHbIE:
MOJIMMEPHU3ALIUH coiictBa IToayuar JIOTOBApUBAThCS O pacnpeneneHuu GYHKIMH 1
BO3MOKHOCTH poJIeii B COBMECTHOIT IeTETbHOCTH.
HAYYHTbCS: COCTABIAT PeryssTuBHbIC: yMEHNE OPraHU30BBIBAThH
YPaBHEHHS] XUMHYECKHX PEAKIHil, | CBOIO JEATEIbHOCTh, BHIOUPATh CPEACTBA UL
XapaKTepHU3yIOIUX CBOICTBa pean3alyy Henei.
alleTHIICHA
67 Kucnoponconepx | OmHoaroMHbIe yueOHOE Hayuarcesi: O6cyxaath IIpeamMerHble: aHATM3UPOBATH U OTOUPATH OBuaieHHe cucTeMon yuebnn | §55-58
amue TpeIeNbHBIE CITUPTHI. 3aHATHE olpesielIeHHe CITUPTOB, OOIIYIO HMH(OPMALHIO; BEIIBI)KCHNE THIIOTE3 U HX 3HaHUH. K
OpraHH4YecKue DyHKI[MOHANbHAS (bopmyiy ciupTos, 000CHOBaHHE; TIOCTPOCHHE JTOTHYECKOH LeMn
BEIIECTBA. rpymmna. (usHroIornYecKoe qeucTBrIe paccyXIeHUH.
MHOTroaTOMHBIE CITHPTHI. METaHOJIa ¥ 3TAaHOJIa Ha OPTaHU3M
Kap6oHOBbIE KHCIIOTHI. ITosyuaT BO3MOKHOCTH . o
KapOokcunbHas rpymnma. HAYYUTHCS COCTABIATh Kommynukarupibie: Br00p ocnosarii u
L KPUTEPHUEB C LENBIO BBIACICHUS IIPU3HAKOB,
Cnoxusie 3¢upsl. Mbina YpaBHEHWUS peakIuii,
Kupb. KaropuiisocTs XBPAKTEpH3YIOMHX CBOHCTE YMEHHE ¢ TOYHOCTBIO BBIPA)KAaTh CBOH MBICIIH
F— crmpros HayuaTes:: onpeiests B COOTBETCTBHH C 33a4aMH U YCIOBHSIMU
. KOMMYHHUKALHH.
YrneBogpl. (opMyITBI MypaBEHHOI 1
YKCYCHOM KHCIIOT, UMETh
MPEICTABIICHHE O CIIOXKHBIX PeryasTuBHBIC: MPHHATHE H COXPAHEHHE
a¢upax Hayuares: onpenensits yueOHOIt 3a1aun.
MOJIEKYJISIpHBIE (POPMYJIBI
[JTIOKO3bI, Caxapo3bl, Kpaxmaia,
IEJITIOIIO3b], KAYECTBEHHYTO
PEaKIHIo Ha TIIOKO3Y U Kpaxmall,
OHOJIOTMYECKYIO POJIb TITFOKO3BI 1
caxapossl
68 Peseps.
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