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IHosicHuTEeNLHAA 3ANIUCKA

[IporpaMma 1o XUMHM Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHsS OCHOBHOHM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a takxke Ha ocHOBe (enepaabHO pabodeil mporpaMMbl
BOCIIUTAHMS U C YYETOM KOHULEMIMU MPENoaBaHusl YIeOHOTO MpeaMeTa «XUMHs» B 00pa30BaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Tporpamma o XuMuu Ha€T MPEACTABICHUE O LENAX, 00LIel cTpaTeruu oOydeHus, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIO IMpeAMETa, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
CoJiep’KaHue, MpelycMaTpUBaET paclpelelieHUe €ro Mo KiaccaMm M CTPYKTYpUpPOBaHHUE IO pasfenaM U
TeMaM IpPOrpaMMbl IO XHWMHH, ONPEHEISAET KOJIMYECTBEHHbIE M KauE€CTBEHHBIE XapaKTEPUCTHUKU
COJIEp’KaHUs, PEKOMEHAYEMYIO I10CIIEI0BATEIbHOCTh M3YyYEHHMsS] XUMHUHU C Y4ETOM MEKIIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydaroluxcs,
oTpeieNIieT BO3MOXHOCTH TPEAMETa JUIsl pealin3alui TpeOOBaHMA K pe3yabTaTaM OCBOSHHSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3yabpTataM OOY4YeHHsT XMMUU Ha ypOBHE IleNiell M3y4YeHHs NpeAMeTa M OCHOBHBIX BHJIOB Y4EOHO-
M03HABATEIBHOM JEATEILHOCTH 00YUAIOIErocs 0 OCBOCHUIO YUeOHOTO COAEePIKAHMUS.

3HaHWE XUMHUH CIYXHT OCHOBOW Ui (POPMHUPOBAaHUS MHPOBO33PEHHSI OOYYaIOUIETOCs, €ro
MIPEJICTABJICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO pPOJIb HUIparoT (HopMHpyeMble XHUMHEH
IIPE/ICTABJICHMSI O B3aMMOIIPEBPALLEHUSAX SHEPTUU U 00 3BOJIIOLUY BEIIECTB B IPUPOJE, O MYTAX PELICHUS
rI100ambHBIX TPOOJIEM yCTOMYMBOIO Pa3BUTHUS YENIOBEUECTBA — CHIPHEBOM, SHEPIreTUUYECKOMN, MHUILEBOI U
HKOJIOTHYECKOM O€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alliid BO3MOXXHOCTEW JUIsI CaMOPa3BUTHUA M (OPMHUPOBAHHUSA KYJIBTYPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBbHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpPOBaHUE MBILUIEHHUS U TBOPUYECKUX CIIOCOOHOCTENW 00yJaromuxcs, HaBbIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JeSTeNbHOCTH, KCIEPUMEHTAIBbHBIX W MCCIIEOBATENbCKUX YMEHHH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON JeSITEbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOTO MBILIUIEHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJIOCTHOTO B3IJIfAa Ha
€/IMHCTBO MIPUPO/IBI u YeNoBeKa, SBJIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaroIIuXcs;

crocodcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOrMYECKOe 00pazoBaHHe 00yUYaroIIUXCsl.

JlanHble HampaBiieHUs B OOy4YE€HUU XUMHUHU 00€CIeUMBarOTCs crenu(UKON cofepx aHus yueOHOro
peaMeTa, KOTOPBIN SBIsETCS Melarornyecky aJalnTHPOBAaHHBIM OTpaskeHHEeM 0a30BOM HayKHM XUMHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuuM Ha ypoBHE OCHOBHOrO 0O0mero oOpa3oBaHUS OpPUEHTUPOBAH Ha OCBOCHHE
OOyYalolMMHUCS CHCTEMbI [E€PBOHAYAIBHBIX MMOHATHH XUMHH, OCHOB HEOPraHWYECKOM XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHITHN OPraHMYE€CKOU XUMUHU.

CtpykTypa coliepkaHusl MporpamMMbl 0 XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOIX0/Ja K
e€ uzydennro. Coziep)kaHne CKIIAJbIBAETCS U3 CUCTEMBI MIOHATUI O XMMHUUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIIUITY
MIOCJIE0BATEIBHOTO PA3BUTHUS 3HAHNI HA OCHOBE TEOPETUUYECKUX MTPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3axona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHsI O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3U;

— MpPEICTaBICHUN 00 3EKTPOIUTHUECKON JUCCOIMAIINH BELIECTB B paCTBOpaXx.

Teopernueckre 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYUEHHBIX U OCMBICIIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOIHSS (QYHKIIUN OOBSICHEHHS
U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U IMOIy4EHUS
U3Y4aeMBbIX BEILECTB.



OcBoeHHE TIPOrpaMMBI 110 XUMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO TPEICTABICHUS O XMMHYECKON
COCTABJISIFOLIEH HAyYHON KAPTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOUN MPUPOJBI, IIEHHOCTHOTO OTHOIIEHUS K
HAay4HOMY 3HAaHMIO M METOJlaM TMO3HaHWS B Hayke. V3ydeHHe XUMHHM MPOUCXOIUT C IMPUBJICUYCHUEM
3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX MpeameToB: «OKpykawmmi Mup», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kimacey.

[Ipyu u3yyeHU XUMUU TPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XMMUYECKOW HAyKH Kak 00J1acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON JEATEIbHOCTH YEJIOBEKAa U KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpbl. 3ajaya y4yeOHOro MpeaMeTa COCTOUT B (OPMUPOBAHHUU CHUCTEMBl XHMHUYECKHX
3HAHUW — BaXHEHIMX (AKTOB, MOHSTHUN, 3aKOHOB U TEOPETUYECKUX TIOJOKEHUH, IOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOT0 XapakTepa, fA3blka HAayKd, B MPUOOIIEHHUH K HAyYHBIM METOJIaM
MO3HAHUS TPH H3YYCHUHM BEIISCTB W XUMHUYECKUX pEaKIuii, B (DOPMHUPOBAHUU U PaA3BUTHH
MO3HABATENIbHBIX YMEHUN M UX NPUMEHEHUHU B Y4eOHO-IO3HABATEIbHON U y4eOHO-HCCIIE0BaTEIbCKOM
JeSTeIbHOCTH, OCBOCHUH TPABHJI 0€30M1aCHOTO OOpAICHHSI C BEIIECTBAMH B IIOBCEAHCBHON KHU3HHU.

[Ipu u3yyeHMM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus BaXXHOE 3HaYEHHUE MPUOOpesn
TaKue 1eNH, KakK:

— ¢popMUpOBaHHE MHTEJUIEKTYaIbHO pA3BUTOM JUYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY TIPUHSATHIO PEHICHUH, CIOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOLIMMCS YCIIOBUSM JKU3HU;

— HampaBJICHHOCTh  OOy4YeHUS] HA  CHUCTEMAaTHYeCKOoe  MpHOoOIIeHHe  OOydalmmxcs K
CaMOCTOSITENTFHOM TO3HABATENBbHOM JAESITETbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (OPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

—o0ecrnieueHue  yCJIOBHM,  CIIOCOOCTBYIOIIUX  MPUOOPETEHHIO  OOYYAIOUIUMHUCS  OIbITa
pa3HOOOpa3HOW JIEATEIBHOCTH, TIO3HAHWS © CAMOIIO3HAHUS, KIFOYECBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITENbHOCTH;

— popmupoBanue o0mel (yHKIMOHATHLHOH M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE
YMEHUI OOBSICHITH U OLEHUBATH SBICHUS OKPY)KAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U OIBIT, TOTy4YEeHHbBIC
MPU M3YYCHUHM XUMUH, NMPUMEHSITh UX MPU PEIICHUH TPOOJIEM B IMOBCEIHEBHOW KU3HU U TPYIIOBOH
NEeSATEIbHOCTH;

— ¢opMHupoBaHHEe Y OOy4YaOIMMXCS TYMAaHHUCTHYECKUX OTHOIICHHWH, TMOHMMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHWM AJI BBIPAOOTKM KOJOTHYECKH IEIeCO00pPa3HOro MOBEIEHUSI B OBITY M TPYIOBOU
JESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYUEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HAMPaBIEHHOCTH JAIbHEHIIIET0 00yUIEeHHUSI.

OO6miee YuCIO YacoB, OTBEACHHBIX JIs M3YYCHHS XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusl, coctaBnseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlento0), B 9 kinacce — 68 yacos (2
yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUSA

8 KUIIACC

[lepBonavanbuble xuMuyeckue mnousTus I[Ipeamer xumuu. Pojb XUMUM B KU3HU
yeJgoBeKa. XHMMHSL B cucTeMe Hayk. Tena u BemiectBa. PU3MUYECKUE CBOWMCTBA BEIIECTB.
ArperatHoe coctosiHue BeriecTB. [loHsTre o MeTogax no3HaHusi B XuMuu. YucTele BelecTBa u
cMecu. CriocoObl pa3ienneHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaneHTHOCTh aTOMOB XUMHYECKHX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa  BemlecTB. OTHocuTenbHas aroMHass Macca. OTHOcCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBas J10Jisi XMUMHUECKOTO 3JIEMEHTA B COCAMHEHUU.

KonunuectBo BemectBa. Monbs. MossipHas macca. B3auMocCBsA3p KOJIMYECTBA, MacChl U
qHClia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

®u3nueckue U XMMHUYECKUE SIBJIICHHUS. XMMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHCHHS MAaCChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kitaccupukammuss XAMUYIECKIX PEaKIuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHU, OOMEHA).

Xumuueckuu sKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiIaMu paboThl B J1a0OpaTOPUU U MpuUEMaMu
oOpaitreHust ¢ J1abopaTOpHBIM O00OpPYJIOBAaHUEM, M3y4YECHUE M ONMUCAHWE (DU3MYECKHX CBOWCTB
00pa310B HEOpPraHMYECKHX BEIIeCTB, HaOMIOJeHHE (U3MUECKUX (TUIaBIEHWE BOCKA, TasHHE
JBJa, pacTUpaHUE caxapa B CTYINKE, KUIIEHUE U KOHJACHCAIUS BOABI) 1 XUMUUECKUX (TOpeHue
CBEYM, MpPOKAIMBaHHE MEIHOW IMPOBOJOKH, B3aMMOJCWUCTBHE MeNla C KHUCIOTOW) SBIICHUM,
HaOJIIOJICHUE U ONKMCAHKUE MTPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEakluid (pas3yioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxenue ruapokcuna meau (I1I) mpu
HarpeBaHWU, B3auMOJCHCTBUE kene3a ¢ pactBopoMm comu meau (II), mzydenme crocoGoB
paszeneHuss cMmeceil (C MOMOIIBIO MarHuTa, (UIbTPOBAaHHE, BHINAPUBAHUE, NUCTUILIALUA,
xpomarorpadusi), MPOBEACHHUE OYUCTKU TOBAPEHHOM COJNM, HAONIOACHHUE U OIHUCAHUE
pEe3yNbTAaTOB MPOBEACHUS OMbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHUE
Mojiesiel MOJIEKYII (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3ayx — cMech razoB. CoctaB Bozmyxa. Kuciaopoa — 3l€eMEHT W MPOCTOE BEIIECTBO.
Haxoxnenue xuciaopoga B mpupoae, (GU3NYECKHE M XUMHYECKHE CBOWMCTBA (peaKiuu
ropenusi). Okcunpl. [Ipumenenue kucinopoaa. CrnocoObl MOTyYEHUs KUCIOPOJa B J1abopaTOpUu
U IpoMbIIieHHOCTH. KpyroBopoT kucnopoa B npupojae. O30H — amioTpornHas Moaudukams
KHCIIOpO/ia.

TemoBoit 3pdeKkT XUMUYECKOW peaklnd, TEePMOXUMHYECKHE YpaBHEHHS, JK30- U
SHIOTEPMUYECKHE peakiuu. TOIIWBO: yroib M MeTaH. 3arps3HEHHE BO3yXa, YCHIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pyiieHue 030HOBOTO CIOS.

Bopopon — sanemenT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupoe, pusndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MostydeHus. KucioTer u comnu.

Mosnsipablii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cporcTBa BOAbpl. Boma kak pactBoputens. PactBopbsl. HacelllieHHBIE U
HEHACHIIICHHBIC PAacTBOPHI. PacTBOpHMMOCTh BemIeCTB B BOje. MaccoBasi J0Js BEIIECTBA B
pacTBope. XUMHYECKHUE CBOMCTBA BOJIBI.

OcHoBanus. Pons pacTBOpoB B MpHpoAe W B JKU3HHM ueJoBeka. KpyroBopoT BOIbI B
npupojie. 3arps3HeHre MPUPOAHBIX BoJ. OXpaHa U OYMCTKA MpUPOIHBIX BoA. Kimaccudukarms
Heoprannyeckux coeauHeHnid. Oxcuael. Kriaccudukamuss OKCHIOB:  cojieoOpasyromue
(ocHOBHBIE, KHUCIOTHBIE, aMm(oTepHble) M HecojeoOpasyromme. HoMmeHkmarypa OKCHUIOB.
duznyeckue HM XUMHYECKHME CBOMcTBa OKCuIoB. [lomydyenune oxcupoB. OcHOBaHUA.
Knaccudukanus ocHoOBaHUWI: MmENOYM W HEPACTBOPUMBIE OCHOBaHUsA. HomeHknaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBAaHUH. [TonydyeHne OCHOBaHUM.



Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. Ouznyeckre U XUMHYECKHE
cBoiicTBa kuciot. Psg akruBnoctu metauioB H.H. bekerosa. [Tonyyenue kucior.

Conu. HomeHnkiatypa coneil. dusnueckue U xumudeckue cBoiictBa coisieil. [lonmyuenue
COJICH.

I'eneTndeckas CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCIMHEHUMN.

Xumuueckuu 5Kcnepumenm:

Ka4eCTBEHHOE OIPE/ICTICHNE COJIEPKAHUS KHCIOpOoaa B BO3AyXe, MOyYeHne, COOMpaHue,
pacrno3HaBaHHE M H3yY€HHE CBOMCTB KHCIOpOJa, HAOJIO/IEHHWE B3aUMOJICHCTBHUS BELIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHUS U NPEKpallleHus: TOpeHus (moxapa), 03HaKOMIIEHHE C
oOpa3lilaMu OKCHIOB M OINMCAaHHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUe, PAaCIO3HABAHHUE U
M3y4eHUEe CBOMCTB Bojopoia (ropeHue), B3aumojaeucTBue Boaoponaa ¢ okcupom meau (II)
(BO3MOYHO HCITOJIb30BaHKE BUJICOMATEPHAIIOB), Ha0t0ieHne 00pa310B BEIIECTB KOJIMUYECTBOM
1 Moib, HccaeoBaHNe 0COOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOM JI0JIEM pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMU (HaTpUeM U KajibliueM) (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIEA0BaHNE 00pa3lioB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0/IeHUE M3MEHEHMsI OKPacKu MHJMKATOPOB B PAacTBOpPax KHUCIOT U IIEJOYeH, U3yYeHHE
B3aumozeiicteus okcuna menu (II) ¢ pacTBopoM cepHOIl KHCIOTHL, KHCIOT C MeTalllaMH,
peaKuHuii HEUTpAIM3alHUM, IOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MEeTajula JAPYrMM U3 pPacTBOpa COJM, pPEHICHUWE SKCHEPUMEHTAIBbHBIX 3a/lady 10 TEMe
«Baxneinnmme KiIaccel HEOPraHMYECKUX COCIUHEHUIN».

IMepuonuyeckuii 3akon u Ilepumoamyeckasi cucremMa xuMudeckux 3JjaementoB JI.U.
Memnpeieesa. Crpoenne aTOMOB. XuMnueckas CBA3b. OxucianregabHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN

[lepBble NONBITKY Kiaccu(UKALMM XUMUUYECKUX 3J€MEHTOB. [IoHsATHE O rpynnax CXOIHBIX
9JIeMEHTOB (IIETIOYHBIE U IIEJIOYHO3EMENIbHbIE METalUlbl, TallOTeHbl, HWHEPTHBIC TIa3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XuMHYecKHX dieMeHtoB JI.M.
MengeneeBa. Koporkonepuognas u jumHHonepuonHas ¢opMbl [leproaudeckoil cUCTEMBbI
xumuueckux onemMeHToB [[.M. Menneneesa. Ilepuoasl u rpynmnel. DPU3NYECKH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3o0Tomnbl. DnekTponsl. CTpoeHUE 2IEKTPOHHBIX
obosouek aroMoB TiepBhIX 20 xuMmH4eckux dJeMeHToB [lepmoamueckoit cuctemsr [I.1.
MenneneeBa. XapakTepucTuka XMMUYECKOT0O JIEMEHTA I10 €ro MOJI0KeHUI0 B [Iepuonunyeckoit
cucreme /.. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproandeckoll CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTUKU. J[.M1. MeHeneeB — y4€HbIN U IpaklaHUH.

XumMuueckas CBSI3b. KoBanenrtnas (mossipHas u HENOJIsIpHAsT) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. lloOHHAas CBs3b.

Crenenp okucnenus. OKHCIUTENIBHOBOCCTAHOBUTENBHbIE peakuu. [Iponeccsl okucaenus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuil sxcnepumenm.:

n3ydyeHue o0pa3loB BEIIECTB METAIJIOB U HEMETAJLJIOB, B3aUMOJIEHCTBUE THAPOKCHIA [IMHKA
C pacTBOpaMM KHCIOT M WIEJIOYEH, IIPOBEICHHUE OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (FOpeHHe, PeakIKu Pa3jioKeHHs, COeINHEHNs).
Mescnpeomemnsie ceasu

Peanusarnus MexXnpeIMETHBIX CBSI3€ NMPU MU3YYEHWH XUMHUHU B 8 KJIacCe€ OCYIIECTBISAETCA
Yyepe3 HCIOJIb30BaHME KaK OOLIMX eCTeCTBEHHOHAYYHBIX MOHATUH, TaKk U IOHSATHH,
SABJISIFOLIUXCS] CACTEMHBIMU JIJIs1 OT/AEIIbHBIX PEMETOB €CTECTBEHHOHAYYHOI'O IUKJIA.



OOm1re ecTeCTBEHHOHAYUHBIC TOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIM3,
CHHTE3, KJIacCUpUKAIMs, IEpUOJUYHOCTb, HAOJIOJCHHE, SKCIIEPUMEHT, MOJCINPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: wmarepus, aToOM, DJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIHJA, W30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsij, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BEIMUYUHBI, €IUHULIBI U3MEPEHUs,, KOCMOC, IIaHETHI,
38361, ComHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAIIBI, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOIIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckunt 3akoH. Ilepuonmueckas cucrema xumudyeckux onemeHtos [I.H.
MenneneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaNMsl, KalbLUs U UX COCAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoii CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHUECKOH CBsI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAUNIMYECKOW PELIETKHM M BUAA XMUMHUYECKOH
CBSI3HU.

Knaccuukanus M HOMEHKJIaTypa HEOPraHMYECKHX BeleCTB. XHUMHMUYECKHE CBOICTBa
BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COEIUHEHUM, reHeTHYecKast
CBSI3b HEOPTaHUYECKHUX BEIIECCTB.

Knaccudpukanys XMMHUECKUX peakLUMid MO pa3IU4HbIM MpPU3HAKaM ([0 YUCILY M COCTaBy
YYacCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB, [0 OOpAaTUMOCTH, [0 Y4aCTUIO Karaiu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTe o ckopoctu xumuueckoil peakuuu. IloHsatue o0 oOpaTHUMBIX W HEOOPATUMBIX
XUMHUYECKHX peakuusax. lIoHATHE O TOMOreHHBIX M TeTeporeHHBIX peakuusax. llonarue o
karanu3e. [loHsTne o xumuueckoM paBHOBecUH. DaKTOpPbI, BIMSIOIIME HAa CKOPOCTb
XUMHUYECKON PEAaKIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH, JJIEKTPOHHBIM OallaHC OKHMCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoOCTaBICHHE ypaBHEHUH OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust ANEKTPOIIUTUYECKONW IUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTnoHsI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BEIIECTB C Pa3IMYHBIMU BUJAMH XUMHUYECKOW CBS3H.
Crenenp auccouuanuu. CunbHble U cialble 3JIEKTposUThl. Peakuuum HOHHOro oOMeHa.
VYcnoBus npoTekaHus peakliuii HOHHOTO 0OMEHa, TIOJHBIE U COKPALEHHbIE HOHHbBIE YPaBHEHUS
peakiuii. CBolcTBa KHCIOT, OCHOBaHMM UM CoOled B CBeTe MPEICTaBICHUNH 00
AIIEKTPOJIUTUYECKON auccouuanuu. KadecTBeHHble peakiud Ha WOHBL. [loHATHE O THApOIM3E
COJIEH.

Xumuueckuu 5Kcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX BEIIECTB —
METAJIJIOB M HeMeTauloB (rpadura W anmasza), CIOXKHBIX BELIECTB (XJopuaa HaTpus),
HCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pPEAKIUH OT BO3ACHUCTBUSA Pa3INYHBIX
(bakTOpoB, UCCIEIOBAHNE AIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOLlEcca AUCCOIHAINU
KUCJIOT, IIeJdo4Yed M cojiel (BO3MOXHO HCIOJB30BaHME BHJIEO MAaTE€pPHAJIOB), MPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOIINX MPHU3HAKU MPOTEKaHMs peaklrii MOHHOTO oOMeHa (oOpa3oBaHUe
ocajika, BBIAEJICHHE Tra3a, 0Opa3oBaHHME BOJbI), OIBITOB, HWUIIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuu pasiioKeHUs, COeAUHEHHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IOMOIIBIO KAaYECTBEHHBIX pEaKLMUH Ha HOHBI,
pEIIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX cOeJUHEHHSA



OOmast xapakTtepucTUKa TajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucieHusd. CTpoeHHe M (U3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — TaJIONCHOB.
XUMHYECKHE CBOWCTBA Ha INpUMEpPE XJopa (B3aUMOJEHCTBUE C METaJlJIaMH, HEMETaJlJlaMH,
menoyamu). XiaopoBopopona. ConsHas KHUCIOTa, XUMHYECKHE CBOMCTBA, IOJY4YEHHE,
npuMeHeHue. JleficTBue Xjopa M XJIOPOBOJOPOAA HA OpraHu3M 4elloBeKa. Bakuelimue
XJIOPHUJIBI ¥ X HAXOXKACHUE B IIPUPOJIE.

OOmas xapakrepuctuka 35eMeHTOB VIA-rpymmbel. OCOOSHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (pu3nyYecKue CBOWCTBA MPOCTBHIX BEILECTB —
KHCJIOPO/a U Ccepbl. AJUIOTPOITHBIE MOAM(DUKALIMN KUCIOPOJAa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoOpoJ, CTpOCHHE, (PU3MUECKUE U XUMHUYECKHe CBOMCTBA. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIIOB. CepHas KHCIOTa, (pU3nYecKre U XMMUYECKHE CBOWCTBA
(oOme Kak MpeacTaBUTENs Kiacca KHCIOT U chenuduueckue). XUMHUECKUE pPEeakluu,
JeKallue B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a MOJY4YeHUsI CepHOW KHUCHOThHL. llpumenenue
cepHOi KucioTbl. Coyin CepHOM KHCIOThI, KAauyeCTBEHHAas peakuus Ha Cyiab(paT-HoH.
Haxoxnenue ceppl U €€ coelMHEHUN B IpUpoJe. XUMHUYECKOE 3arpsA3HEHHE OKpYKarolen
Cpelbl COEMHEHUSMU Cepbl (KUCIOTHBIE T0KIH, 3arpsi3HEHUE BO31yXa U BOJOEMOB), CIIOCOObI
€ro NpeJoTBPAICHHUS.

OOmast xapakTepucTuka 3i1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHs. A30T, paclpocTpaHeHHe B NpuUpoie, (U3NYECKHe H
XxuMuyeckue cBoiictBa. KpyroBopor asora B mnpupose. AmMuak, ero Qusnuyeckue u
XUMHYECKHE CBOICTBa, mojyueHue U npumeHeHue. Coiau aMMOHMS, UX (uU3MUECKHE U
XUMHYECKHE CBOMCTBA, NMpHMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHMS. A30THas
KHCIIOTa, €€ TOJy4YeHue, (PU3NUecKue M XUMHUYECKHE CBOMCTBa (0OOHIME KaK MpeACTaBUTEINS
KJlacca KUCJIOT U cneuuduyeckue). Mcrnonp30BaHue HUTPATOB U COJEH aMMOHHUS B KauecTBE
MUHEPATIBHBIX YIOOpEeHUH. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAloLIel cpeibl COeAMHEHUSIMU
a30Ta (KUCIIOTHBIE T0K/H, 3arpsiI3HEHHE BO3yXa, MOYBBI U BO0EMOB). Docdop, amoTporHbie
Monupukamuu gocdopa, ¢usmueckue u xummuueckue cpoictBa. Oxcupn ¢ocdopa (V) u
dochopHas kucinora, (pusMyUecKMe W XUMHUYECKHE CBOIcTBa, mosyueHue. lcmonb3oBanue
¢docdaroB B kauecTBE MUHEPAIbHBIX YA0OPEHUH.

OOmast xapakrepuctuka 3meMeHTOB IVA-rpynmnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENECHU OKHUCIEHUS. YTIIEpoJl, alIOTPOIIHbIE MOAU(PHUKALIUHN, PACIIPOCTPAHEHUE
B Npupone, (uznyeckue M XUMHUYECKHe cBOMCTBa. AncopOuus. KpyroBopor yriepoxa B
npupone. OKCUbI yriaepoaa, Ux (pU3snvyeckrue U XMMHUYECKHE CBOWCTBA, NEHCTBUE Ha JKUBBIE
OpraHu3MBbl, MOJyYEHHE U NPUMEHEHHUE. DKOJOrMYEeCKHe MPOOJIeMbl, CBSI3aHHBIE C OKCHAOM
yraepona (IV), runoresa rmo0anbHOro MOTEIJICHUST KJIMMAaTa, MapHUKOBBIN 3 dekT. YronpHas
KUCIIOTa M e€ COoNM, UX (U3NYEeCKHe U XUMHUYECKHE CBOMCTBA, MOJIyu€eHHE M IpPUMEHEHHE.
KauectBennast peakiusi Ha kapOoHaTHOHBL. Vcnonb3oBaHHe KapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHayasbHbIE TOHATHUS 00 OPraHUYECKUX BELIECTBaX KaK O COEIMHEHUSX yriiepoja
(MeTaH, STaH, STHJIEH, alETHJIEH, 3TaHOJ], IJMIEpUH, YKCycHas Kucnota). llpupoansie
WCTOYHUKU YIJIEBOJAOPOJOB (Yrojb, MPHUPOAHBIN ra3, He(Th), MPOAYKTHl HUX IepepadOTKH
(OeH3uH), UX poib B OBITY M NPOMBINUIEHHOCTH. [loHATHE O OMOJOrMYECKH BaXKHBIX
BEleCTBaX: XUpax, OeiKax, yriaeBoJax — W UX pOJIM B KU3HU dYeloBeKa. MarepuaibHOe
€MHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COESANHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOICTBa, IOJy4Y€HHE U TNPUMEHEHHE.
Coenunenus kpemHHs B mpupone. OOmmue mnpexacraBieHuss o6 okcuzae kpemuus (IV) u
KpeMHUeBOM kuciore. CHUIMKAThl, HMX HCIOJb30BaHHE B OBITY, B IPOMBIIIICHHOCTH.
Baxwneiime cTpouTenbHbIE MaTepHalbl: KepaMHKa, CTEKIO, IIEMEHT, OETOH, >KelIe300€TOH.
[TpoGieMbl 6€30MacHOTO UCIIONIB30BaHMSI CTPOUTENBHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HU.
Xumuveckuil sKcnepumenm:

U3ydeHue 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSTHOM KHCJIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMN Ha XJIOPUA-MOHBI U HAOIIOJCHNE MPU3HAKOB UX MPOTEKAHMS, OIBITHI,
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oTpakaromue pU3NYeCKue U XUMHUECKUE CBOMCTBA TaJIOTEHOB M MX COEAMHEHHH (BO3MOXHO
WCIIOJIb30BaHNE BUIEOMATEPHAIIOB), O3HAKOMJICHHE C 0OpaslaMu XJOpUIOB (TaJIOTE€HHUIIOB),
O3HaKOMJICHHE ¢ o0pasuamMu cepbl U €€ COeAMHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMaTepHaloB), HaONIOJCHHE TMpolecca OOYINIMBaHUA caxapa TMOJ JeicTBHEM
KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI, U3yUYCHHE XMMHUYECKIX CBOMCTB pa30aBIeHHOI CepHOI
KHUCJIOTHI, IPOBEJICHHE KaUeCTBEHHON peakluu Ha Cylb(arT-uoH U HAONIOJICHHE MpU3HAKa e&
NPOTEKaHUs, O3HAKOMJICHHE ¢ (PM3MYECKHMMHU CBOICTBaMHU a30Ta, (hocdopa U UX COCAMHEHUIH
(BO3MOXHO HCIIOJIb30BAaHHWE BHACOMATEpUAIOB), oOpa3llaMH a30THBIX U  (GOCPOPHBIX
ynoOpeHui, TMoylyueHne, CcoOMpaHHe, paclo3HaBaHUE W M3YyYCHHE CBOWCTB aMMMaKa,
MPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U docdaT-uoH U U3yYeHHE TPU3HAKOB
UX MPOTEKaHMsI, B3AUMOJICHCTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB), U3YUYEHHUE MOJIE]e KpHUCTaNIMYeCKUX PEIIETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aacopOlMU  PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAaHHBIM  YIJIEM M YCTPOMCTBOM  MPOTHBOrasa, IOJy4YeHHe, coOHupaHue,
pacro3HaBaHUE M M3yYEHUE CBOWMCTB YIJIEKHCIIOrO rasa, IpOBEJCHHE KAueCTBEHHBIX peaKIui
Ha KapOOHAT W CUJIMKAT-MOHBI U HW3YYE€HHE TMPU3HAKOB HMX MPOTEKaHHs, O3HAKOMIIEHUE C
OPOAYKIMEW CHUIMKATHOW HPOMBIIIIEHHOCTH, PEIIEHUE 3KCIEPUMEHTANIbHbIX 3a/lad 110 TeME
«Baxuelme HeMeTaIbl U UX COSAUHEHUS».

Metayibl M X COeIMHEHHS

OO0mass XxapakTepuCTUKa XHMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHWUU HX
nosnoxenuss B llepuommyeckod cucreme xumuuyeckux a3ieMeHToB JI.MI. MeHnneneeBa u
ctpoeHust aroMoB. CTpoeHue MeTauioB. Merauyeckas CBSi3b M METaUIMYEecKas
KpUCTAJIIMYECKAs PelIETKA. DIEKTPOXUMUYECKUI Pl HapspKeHUd mMetaiuioB. dusnueckue u
XUMHYECKHE CBOWcTBa MeTauioB. OOmmue crnocoObl moinyudeHuss MertamwioB. llonartue o
KOPPO3HH METAJIOB, OCHOBHBIE CHOCOOBI 3alMTHI MX OT Kopposuu. CruiaBel (CTallb, YyTyH,
TIOPAIIOMUHUIA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenouynsle MeTamasl: mojoxkeHue B [lepumoaudeckoll cucrteMe XMMHUYECKHUX AJIEMEHTOB
J.1. MenneneeBa, CTpoO€HHE X aTOMOB, HaX0XI€HUE B nipupoje. Pusndeckre 1 XUMUYECKUE
cBoiicTBa (Ha mnpuMmepe Harpusi W Kainus). OKCUIAbl U TUAPOKCUIBI HATPUS U Kajus.
[TpuMeHeHrE METOYHBIX METAJUIOB U UX COEIUHEHUH.

[[{erouHO3eMENBHBIE METAUIBI MAarHUM M KaJIBLIMIL: 1OJ0KeHue B [lepuoandeckoit cucreme
xumuueckux aeMeHToB J[.M. MenneneeBa, cTpoeHHE HX aTOMOB, HaXOXKJIEHUE B IPHUPOJE.
®u3nyecKne U XUMUYECKHE CBOKMCTBA MArHMS W KajblMs. BaxkHelmme cOeTMHEHUs KaJabLUs
(oxcua, THAPOKCHUL, o). KECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHEHHUSL.

AmoMmuHuil: nosokeHue B llepuonnmueckoi cucrtemMe XUMHUYECKHX dieMeHToB JI.U.
MenneneeBa, CTpoOeHHE aTOMa, HaX0XIeHUe B npupoje. dusndeckre 1 XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Keneso: mnonoxenne B Ilepmonmyeckoil cucrteme XumMuueckux dsnemeHto .M.
MenneneeBa, cTpoeHHe aToMa, HaxoXkAeHue B npupoje. Gusnueckre 1 XUMUYECKUE CBOMCTBA
xkeneza. Oxcuapl, Tuapokcunsl u conu sxkenesa (II) m xeneza (III), ux cocras, cBoiicTBa U
MIOJIyYECHHE.

Xumuueckuii 5Kcnepumenm:

O3HAKOMJICHHE C o00pa3llaMM METAJJIOB M CIUIaBOB, HX (PU3MYECKMMM CBOMCTBAMHU,
U3y4eHHE Pe3yIbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO MCIIOJIb30BaHHME BUAEOMATEPHUAJIOB),
OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHJA KaJblldd W HATpUS C BOJOH (BO3MOXKHO
MCII0JIb30BaHUE BUIEOMATEPHUAIIOB), UCCIIEOBAHUE CBOMCTB KECTKOW BOBI, IIPOLIECCA TOPEHUS
JKene3a B KUCJIOpoze (BO3MOXHO MCIOJB30BaHUE BUAEOMATEPUAIOB), IPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX peakluil Ha MOHBI (MarHus, KajablMs, aJIOMUHUA, IMHKA, sxkene3a (1) u sxenesa
(I1T), memu (I1), Habmro€HUE U ONUCAHKME MPOIECCOB OKPAUIMBAaHUS MJIaMEHU MOHAMHU HATpHs,
KaJIMsl ¥ KaJIbLUs (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB), UCCIIEI0OBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA ATIOMHMHHUS U THIPOKCUIA LMHKA, PEIICHHUE SKCIIEPUMEHTAIbHBIX 3a7a4
1o TeMe «BaxHelre MeTaibl U UX COEIUHEHUS».



XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuanbl B MOBCEIHEBHOM >KM3HU 4elOBEKa. be3omacHoe HMCnoiab30BaHUE
BEIIECTB M XMMHYECKHX peakiuii B ObiTy. [lepBas momols NmpH XUMHUYECKUX OXKOTaxX |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYyKarouleh cpebl (MpeaesibHash JOMycTUMasi KOHIICHTPALIHs
BemectB (nanee — [IJIK). Ponb XuMuM B peIIeHUH SKOJIOTHYECKUX MPoOIeM. XUMHUUYECKHMA
AKCIIEPUMEHT: H3y4eHHE OO0pa3lioB MaTepHaIOB (CTEKJIO, CIUIABhI METAJUIOB, IOJIMMEPHBIE
MaTepHuabl).

MexnpeameTHble CBSI3U

Peanu3zanusi MeXIIpeIMETHBIX CBSI3eH NMPU U3yYEHUU XUMHUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSTUW, TaK W TIOHATHUH,
SBIISIOIINXCSI CHCTEMHBIMU JUISL OTAEIBHBIX MPEAMETOB €CTECTBEHHOHAYyYHOro nukia. Ooume
€CTECTBCHHO-HAYYHbIC MOHATHS: Hay4YHBIA (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIW3, CHHTE3,
KJ1accU(pUKalus, NEePUOAUYHOCTb, HAOIIOIEHUE, SKCIEPUMEHT, MOJCIUPOBAHNUE, U3MEPEHHE,
MOJICJTh, SIBJICHUE, ITAPHUKOBBIN d(D(PEKT, TEXHOTIOTHS, MATEPHAIIBI.

@duzuka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIUJ, H30TOIIbI,
paauoaKTUBHOCTb, MOJIEKYJa, OJJICKTPUYECKUW 3apsii, MPOBOJHUKH, TMOJYIPOBOIHUKH,
TURIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHCTAJUIMYECKAash pEMIETKa, CIUIABBI, (YU3UYECKHE BEITHYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3 b1, COHIIE.

buonorus: ¢porocuHTe3, IbIXaHUe, Ouocdepa, IKOCHCTEMa, MHHEpAIbHBIC yI0OpCHWS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadust: armocdepa, ruapochepa, MUHEPaIbl, TOPHBIC TIOPOJIBI, TIOJE3HBIC UCKOTIACMEIE,
TOTLIIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHUS MPOTPaMMbl  OCHOBHOTO 00IIero o0Opa3zoBaHUs
JIOCTUTAIOTCS B X0J€ OOy4eHUs] XMMHMU B €IMHCTBE y4e€OHONW M BOCHHUTATEIbHOW JESATENLHOCTH B
COOTBETCTBUHU C TPAJULHUOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSMHU, TPUHATHIMM B OOIIECTBE MNpaBUIaMM W HOPMaMHU TOBEJEHUS M CIIOCOOCTBYIOT
MpoleccaM CaMONO3HAHMS, CAMOPA3BUTHSI M COIMANTU3AIUN 00YyJaOIUXCSL.

JIn4HOCTHBIE pe3yNbTAaThl OTPAKAIOT TOTOBHOCTH O0YUYaOLIUXCSl PyKOBOJCTBOBATHCSI CHCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIMH U PaCIIMPEHUE ONbITa ACSITENIBHOCTH HAa €€ OCHOBE, B TOM
YHCIIe B YaCTH!

1) naTpMoTHYeCKOro BOCHUTAHMA:

[IEHHOCTHOTO OTHOUIEHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HACJIEUIO, TOHUMAHHUS 3HAYEHUS XUMHUYECKOW HAyKd B JKU3HH COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJa/IETh JOCTOBEpPHON HHGMOpPMaLMeld O MepeloBBIX IJOCTHKEHMSIX U OTKPBITUSIX
MHUPOBOH M OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTpOWCTBE MUpaA U
00111eCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NPEJICTAaBICHUSI O COLMAJIbHBIX HOPMax U IMpaBWIax MEXJINYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B  OOILIECTBEHHO TOJIE3HOW, YydeOHO-
MCCJIEI0BATENIbCKOM, TBOPYECKON M JAPYTrUX BUIAX JESITEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOHM [IEATEIBHOCTH TMPH BHIMOJHEHUH Y4YEOHBIX, TO3HABATENBHBIX 3a/1a4, BBHITOJHEHHUH
XUMHYECKHX HKCIEPHUMEHTOB, CO3JaHUM Y4E€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOMOHHMAHUIO U
B3aMMOIIOMOIIIH B ITPOLIECCe ATON y4eOHO! JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEICHUE U
MIOCTYIIKM CBOMX TOBApHILEH C MO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBU IOCTYIIKOB;



3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIECTBE U XUMHUYECKON PEAKIUHM, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKHM U COCTAaBISIOLIME OCHOBY Ul TOHUMAaHUS CYIIHOCTH
Hay4YHOH KapTHHBI MHpa, IPEICTAaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPAa3BUTHUS MPUPOJBI,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHOMN CPEIOH, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEIIGHBIC MOTHBBI, HANPABICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHUM 110 XUMHH,
HEOOXOoAUMBIE sl OOBSICHEHUS HAONIONAaeMbIX IMPOILECCOB M SIBIICHUH, I03HABATEIbHOM,
MH(POPMALIMOHHOM M YHUTATEIbCKOW KYJIbTYpPbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON palboThI C
y4e€OHBIMU TEKCTaMM, CIIPAaBOYHOH JMTEpaTypod, JOCTYHNHBIMH TEXHUYECKMMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOYYEHHIO M TMO3HAHUIO, JHOO03HATENBHOCTh, T'OTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOH M HCCIIEAOBATENbCKON MEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) dopmupoBaHusi KyJbTYPbl 310POBbS:

OCO3HAaHHE LIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOLIEHMSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU Ha
3JI0POBBIIl 00pa3 KM3HU, OCO3HAHKE MOCIIEACTBUN U HENPUITHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
QJIKOTOJISI, HAPKOTUKOB, KYypEeHHs), HEOOXOTUMOCTH COOJIOJCHUS TPABHII OE30MaCHOCTH IIPH
00OpalleHnH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HHU;

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEeC K MPAKTHUYECKOMY HM3y4YeHMIO Mpodeccuil U Tpyna pa3iMyHOro pojia, YBAKEHHE K
TPYAYy U pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH, B TOM UYHCJIE Ha OCHOBE NMPUMEHEHHUS IPEIMETHBIX
3HAHUH MO XMMHUHU, OCO3HAHHBIN BBIOOP MHIUBUAYAILHON TPAEKTOPUH MPOAOIDKEHHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB U
noTpeOHOCTEH, yclemHoi npodecCuoHalIbHONW AEATENIbHOCTH U Pa3BUTHS HEOOXOIMMBIX yYMEHU,
FOTOBHOCTb aJJaliTUPOBATHCSI B IPOPECCUOHAIBHOM CpEIE;

6) 3K0JIOrM4eCcKOro BOCIIMTAHMS

HKOJIOTMYECKU LieJecoo0pa3HOe OTHOILIEHUE K MPHUPOJAE KaK HMCTOYHUKY >KM3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHMMAaHUE IIEHHOCTU 3JI0pOBOrO M 0€30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3MUECKOMY U MCUXUYECKOMY 370POBbIO, OCO3HAHHE
LIEHHOCTH COOJIIOZICHUs MpaBUJ 0E€30MacHOro IMOBeJIeHHUs Npu paboTe C BEIIECTBAMU, a TAKXKE B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HaHMA, MOJTydaeMble IpU M3YyYEHUU XHMHUH, Ui pElIeHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOIHON CPENOH, Ul OBBIMICHHS YPOBHS dKOJIOTHYECKOU KYJIBTYPBI,
0CO3HaHMs INI00ATBHOTO XapakTepa HKOJOTHUECKUX MpOoOJieM M MyTell MX pelleHUs MOCpeaCcTBOM
METOJI0OB XMMHH, 3KOJOTHUYECKOI'O MBIIUIEHUS, YMEHHSI PYKOBOJICTBOBAThCS UM B IO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON MTPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATDHI

B cocraBe MerampenMeTHBIX pPe3yIbTAaTOB BBIIENAIOT 3HAUMMbIe A7  (OPMHPOBAHUSA
MHUPOBO33pEHHUsI OOIeHAayyHble TOHATUS (3aKOH, TEOpHs, NPUHLMI, THUMNOTe3a, (akT, cucrema,
Ipolecc, SKCHEPUMEHT M JPYroe.), KOTOpbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax W MO3BOJIAIOT HA OCHOBE 3HAHWM M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEJICTABICHHE O
[EJIOCTHOM HayyHOW KapTHMHE MHUpa, M YHUBEpCAIbHbIE ydeOHbIE IEHCTBHS (IO3HABaTEIbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHbBIE), KOTOpble oOecrneunBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHO! JeATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJornueckne geicTBUS:

YMEHUSI UCTIOIB30BaTh MPUEMBI JJOTUYECKOTO MBIIIJICHUS! IPU OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICJI XUMHUYECKUX TTOHATHHN (BBIACIATh UX XapaKTepPHbIC MIPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
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IPYTUMH TIOHSITHSIMH), HCIIONB30BaTh MOHSATHS ISl OOBSICHEHHUS OTIENBbHBIX (DaKTOB W SIBICHUH,
BbIOMpATh OCHOBAHMS M KPUTEPUU Ui KIACCU(PUKALUKM XMMHUYECKUX BEIIECTB M XHUMHUYECKUX
peakuii, yCTaHaBIUBaTh MPUIMHHO-CICICTBEHHBIC CBSI3U MEXKIY OOBEKTaMU H3y4eHUS, CTPOUTH
JIOTUYECKHE pacCyXJeHus (MHAYKTUBHBIC, JEAYKTUBHbBIC, IO aHAJOTUH), JAeNaTh BBIBOIABI U
3aKJIF0UYEHUS;

YMEHHE NpPUMEHATh B Ipollecce IO3HAHUS TMOHATUS (IIpPeIMETHbIE M MeTalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XHMHH, MPeoOpa3OBbIBATH MIUPOKO
INPUMEHSEMbIE B XUMHUHU MOJENbHbIE MPEACTABICHUS — XMMHUYECKUN 3HAK (CHMBOJ 3JIEMEHTA),
XUMH4YecKast GopMyiia U ypaBHEHHUE XUMHUECKON PEeaKINK — MPU PEIICHUN y4eOHO-TI03HABATEIBLHBIX
3a/1a4, ¢ y4€TOM 3THX MOJEJIbHBIX INPEACTABICHUN BBIABISTH U XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKN M3y4aeMbIX 0OBEKTOB — XMMHUYECKUX BEUIECTB U XUMUYECKUX PEAKIINI, BBISBISITH 00IIHE
3aKOHOMEPHOCTH, NPUUYMHHO-CIEACTBEHHBIE CBSI3W M IPOTUBOPEYMS B M3Y4aeMbIX MpolLeccax M
SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

YMEHHUE HUCTIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE HHCTPYMEHTA TIO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI JUIsI (POPMHUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOPETEHUE OMbITa MO IUJIAHUPOBAHUIO, OpPraHM3alMM U MPOBEACHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOI0AaTh 3a XOJOM IIPOLECcCa, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro
pe3ynbTat, (GopMynHpoBaTh OOOOIIEHHMS W BBIBOABI IO pe3yabTaTaM MPOBEIEHHOTO OIbITA,
MCCJIEJOBAHMSI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PabGora ¢ undopmanmeii:

YMCHHE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUNIHBIX BHJIIOB H
dbopM mpencTaBiICHUS, MMOJYy4aeMyK U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYNSpHAs JUTEparypa
XUMHUYECKOTO COJCpIKAHMsI, CIPABOYHBIC TOCOOMs, pecypchl MHTEepHETa), KPUTUYECKH OICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTh Pa3IUYHbIE METOJBI W 3alpOChl MPHU MOUCKE W OTOOpe HMHPOpMalUU U
COOTBETCTBYIOIIUX TaHHBIX, HEOOXOAMMBIX MJIsi BBHIMONHEHUS Y4eOHBIX M MO3HABATEIBHBIX 3a]ad
ONpeAeNéHHOr0 THUIA, NPUOOpEeTEeHHE OIblTa B O00JIACTH UCHOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIaJICHUE KYJIbTYpOHM AKTHBHOTO HCIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATEIILHO BHIOUPATh ONITUMANIBHYIO (JOpMY TIPEACTABICHUS HH(DOpMaIUu
U WUTIOCTPUPOBATH pelIaeMble 3a/ladll HECIOXHBIMU CXeMaMH, AHarpaMMaMu, IPYyruMu (hopmamu
rpaguKu U UX KOMOUHAIUSIMU,

YMEHHE WCIIOJIb30BaTh M aHAJIM3UPOBaTh B Tpollecce Y4eOHOH U HCCIeA0BaTEIbCKOM
JeATETLHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIIUICHHOCTH, CEIbCKOTO XO3SIMCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYKaroLEeN IPUPOJHON Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

YMEHUS 3a/1aBaTh BOMPOCH (B X0J/€ auanora u (Wjn) AUCKYCCHH) TI0 CYIIECTBY 00CYXIaeMOu
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI IPEATIOKEHHON 3a/1a4H;

YMEHHSI TIPEJICTABIIATH MOJyYeHHBIC Pe3y/IbTaThl MO3HABATEIHHON JIEATEIHPHOCTH B YCTHBIX H
MUCHhMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO PE3YIHTATOB BBHIMIOIHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1aGopaToOpHOTO OIBITa, JIAOOPATOPHOM PabOTHI MO HMCCIIEIOBAHMIO CBOWCTB BEIIECTB, y4eOHOTO
MPOEKTA);

YMEHHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IT03HABATEIHHOW U
HCCJIEIOBATENILCKOM eATeIbHOCTH MPU PEIICHUN BO3HHUKAIOUIUX MPOOJIeM Ha OCHOBE Y4E€Ta 0OIIUX
MHTEPECOB ¥ COTJIACOBAHMS MO3MIMK (0OCYXICHHS, OOMEH MHEHHSIMH, «MO3TOBBIE INTYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JICWCTBUMN, OMpEAeNICHNEe KPUTEPUEB MO OIICHKE KA4eCTBA BHITIOJHEHHOM
paboThI U IpyTHE).
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PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LEIU JEATENBHOCTH, IUIaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BEIOUpATh Hanbosee
3¢ ¢dexTUBHBIE CIIOCOOB! pElIeHUsT y4eOHBIX U MTO3HABATENbHBIX 3a7a4, CAMOCTOATEIBHO COCTABIATh
WM KOPPEKTHPOBATh IIPEIIOKECHHBIM aIrOPUTM JIECUCTBUHM IPHU BBIIOJHEHUM 3aJaHUM C y4ETOM
IOJy4eHUsT HOBBIX 3HAaHMM 00 u3yuyaeMmbIX OOBEKTaX — BELIECTBAX U pPEAKLHUAX, OLICHUBATh
COOTBETCTBHE IOJYYEHHOI'O PE3YJIbTATA 3asIBJICHHOM LI€JIM, YMEHHUE HUCIIONIb30BATh U aHAIM3UPOBATh
KOHTEKCTBI, IIPeIaracMble B yCIIOBUH 3aJaHHM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB 10 OCBOCHHIO 0053aTEIbHOIO  COACpIKAHMS,
YCTAaHOBJICHHOTO JaHHOW  (enepanpHOl  pabodeld  MPOrpaMMOM,  BBIJCISAIOT:  OCBOCHHBIC
00y4JaroIMMHUCs HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI NeiCTBUi, crenuduieckue 1 mpeaMeTHON
oOiactu «XI/IMI/Iﬂ», BUIbl ACATCIBHOCTU I10 IOJYYCHHUIO HOBOI'O 3HAaHHA, €ro HWHTCPHPCTALUU,
npeoOpa3oBaHHI0O W MPUMEHEHHIO B PA3IMYHBIX  Y4eOHBIX M HOBBIX  CUTYallUsAX.

K xonmy oOyuyeHuss B 8 KkJjiacce mpeiMETHbIE peE3yJabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YYAIOLIUXCS YMEHHNA:

. PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKHMX MOHSTHUNA: aTOM, MOJEKYJa, XUMUYECKUN
3JIEMEHT, MPOCTOE BEILIECTBO, CIIOKHOE BEIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJEKYJspHas Macca, KOJMYECTBO BELIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi 101 XUMHUYECKOTO 3JIEMEHTa B COEJMHEHUH, MOJISIPHBIM 00BbEM, OKCHUJL,
KHCJIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKas peaKius,
KJaccu(uUKalusl peakuuid: peakluu COEAMHEHMs, peakIUH pPa3JIoKEHHs, peakIUH 3aMelleHus,
peakuun oOMeHa, 3K30- M DHAOTEPMUYECKUE PEAKIUH, TEIIOBOW 3(PQEeKT peakuuu, Sapo aToma,
AIIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOWTallb, pPaAMyC aTOMa, XUMHUYECKas CBs3b, MOJSIpHAS U
HeNoJIsipHasi KOBAJIEHTHAsl CBA3b, MOHHAs CBs3b, MOH, KAaTHOH, aHMOH, PacTBOp, MaccoBas HOJs
BEIeCTBa (IIPOLIEHTHAs! KOHLEHTPAIHsI) B paCTBOPE;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSTUH U NPUMEHATH 3TU
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

. HCIIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JUIsl COCTaBiIeHUS (OpMyn BeEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

. OTpEAENATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHMSX, CTEIECHb
OKHCIICHHUsI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPHUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJaccy coeAuHeHud 1o ¢dopMmysiaM, BHJ XUMHUYECKON CBsi3M (KOBaJieHTHAas W WOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

. packpsiBaTh cmbici [lepmoamyeckoro 3akona [[. U. MenzaeneeBa: neMOHCTPUPOBATH
MOHMMAHHE TEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB OT UX IIOJIOKEHUS B
[lepuoanueckoil cucremMe, 3aKOHOB COXpPaHEHMsI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTaJpo;

. ONMHCHIBATH U XapakTepus3oBaTh TabmuuHyto Qopmy Ilepuoanueckoit cucremMsl
XUMHUYECKHX DJIEMEHTOB: pas3inyaTh MOHATHS «IJ1aBHasg noArpynna (A-rpynma)» M «mmoOouHas
noarpynna (b-rpymnmna)», Manble U OOJbIINE TEPUOJIbI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS
B Tabmuue «llepuonnyeckas cucrema xumuueckux snemeHToB JI. M. MenzaeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMU CTPOECHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, olliee Yucio
AJIEKTPOHOB U PACIPEAEIEHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

. KJIacCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIEeCTBA, XUMUYECKUE
peakiuu (10 YUCITy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P PEKTY);
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. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOWMCTBA BEUIECTB Pa3IUIHBIX
KJIACCOB, TMOATBEpKAasi ONUCAHWE MPUMEpPAMH MOJICKYJISIPHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUM;

. IIPpOrHO3UpPOBATh CBOICTBa B€IICCTB B 3aBUCHMMOCTH OT HX Ka4YC€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHWYCCKUX HpeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX,
. BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYIAPHYIO U MOJIAPpHYIO MACChl BEIIECTB, MAaCCOBYIO

JIOJF0 XUMHUYECKOTO 3JIeMEHTa Mo (hopMysie COeIMHEHHs, MacCOBYIO OJIO BEIIECTBA B PAaCTBOPE,
NPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINU;

. MPUMEHSITh OCHOBHBIC ONEpAIlMU MBICIUTEIHHON NEATEIHbHOCTH — aHAM3 U CHUHTE3,
CpaBHeHHE, 0000IIeHHEe, CHCTEeMAaTH3aIHIO, KIIACCH(DHUKAINIO, BBISIBICHUE MPUYNHHO-CIICICTBEHHBIX
CBsI3eH — ISl M3yYEHUsSI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUi, ECTECTBEHHO-HAYYHBIC METOJIbI
MIO3HAHUs — HAOJI0ICHUE, U3MEPEHUE, MOJICIIUPOBAHUE, IKCIICPUMEHT (peallbHbI M MBICTICHHBIH );

. CIIeIOBaTh MpaBUJaM TIOJNb30BAaHUS XHUMHYECKOH TocyIod U 1abopaTopHBIM
000pyI0BaHUEM, a TAKXKE MPABHJIaM OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMH IO
BBITIOJTHCHHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB IO TOJIYYEHUIO U COOMPAHUIO0 Ta3000pa3HbBIX
BEIICCTB (BOJOPOJIa U KUCIIOPOJIA), MPUTOTOBJICHUIO PACTBOPOB C OINPENEIEHHOW MacCOBOM OJICH
pacTBOPEHHOTO  BEIIECTBAa, IUIAHUPOBATH M TMPOBOAWTH XHMHYECKHE OKCIICPUMEHTHI  I10
pacrio3HaBaHHUIO PACTBOPOB ILEIOYEH U KUCIOT C TIOMOIIbI0 HHAMKATOPOB (JlakMyc, (eHonpraienH,
METHUJIOPAHXK U APYTHUE).

K xoHny oOydeHus B9 kiacce IpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHUI:

. pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKMX MOHSATHHA: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO, CJI0XKHOE BELIECTBO, BaJECHTHOCTD,
3JIEKTPOOTPHULIATEIHOCTD, CTENIEHb OKUCIICHHS, XUMHUECKasi peaklus, XMMUYeCKas CBsI3b, TEIJIOBOM
3¢¢deKkT peakiuu, MOJb, MOJSIPHBIE 00BEM, pacTBOp, AJIEKTPOJIUTBHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAss JIUCCOLMAlMSA, peaklMM MOHHOrOo OOMeHa, KaTalu3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIUH,
OKHCITUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAHOBJIEHHE, aIOTPONUs, aM(OTEPHOCTb,
XUMHUYECKasl CBA3b (KOBaJICHTHAs, MOHHAs, METAJNINYECKasi), KpUCTaUInYecKasi pemérka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW PEaKIMM, MPEAENbHO gonycTumas KoHueHTtpauus ITJIK
BEILIECTBA;

. UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHMYECKMX IIOHATHUM U NPUMEHATH OTU
MTOHATUS ITPU ONMCAHWMM BEIIECTB U UX MPEBPAICHUM;

. UCMOJb30BaTh XMMUYECKYI0 CHUMBOJHMKY JUISI COCTaBleHHs (OpMyN BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUM;

. ONpENENATh BaJICHTHOCTb M CTENEHb OKUCICHUSA XMMHYECKUX DJIEMEHTOB B

COCIMHEHUSX Pa3IMYHOTO COCTaBa, MPHHAICKHOCTh BEIIECTB K ONPEICIEHHOMY KIIACCy
COeIMHEHUN o QopmynaMm, BUJ XUMHUYECKOW CBsi3U (KOBaJeHTHAs, MOHHAs, MeTaJUTUYecKas) B
HEOPTaHMYECKUX COCIUHEHUSX, 3apsJl HOHA TI0 XUMUYIECKOW (GopMmysie, XapaKkTep Cpelbl B BOIHBIX
pacTBOpax HEOPTraHMUECKUX COSAMHEHHA, TUIT KPUCTATNYECKON PeIIETKH KOHKPETHOTO BEIIECTBA,

. packpsiBaTh cMbich [lepuoanueckoro 3akona [{. M. MeHneneeBa u 1€eMOHCTPUPOBATH
€ro MOHWMAaHHWE: OMHCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy [lepuoamueckoit crucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3liM4aTh MMOHATHS «rjaBHas noarpynma (A-rpymnma)y u «moOodHas
noarpynna (b-rpymnmna)», Manbie U OOJbIINE MEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS
B IEPUOJUICCKON TaONHIe, C YUCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHUS aTOMOB XHMHYECKUX
AIIEMEHTOB (COCTaB U 3aps[ siipa, 00IIee YUCIIO ANEKTPOHOB U PaCIpEeIeHHe X 10 dIEKTPOHHBIM
CJI0SIM), OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB M MIX COCAMHEHUU B
mpeJienax MaJbIX MePHOJIOB U TJIABHBIX MOATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
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. KJIACCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMUUYCCKUE
peakiuu (IO YMCIY U COCTaBy YYacTBYIOIIMX B PEAKLMU BELIECTB, MO TeIIoBoMYy 3¢ ¢eKTy, Mo
M3MEHEHUIO CTENICHEN OKHCIEHUS] XUMUYECKUX JIEMEHTOB);

. XapaKkTepu3oBaTh (OMHCHIBATh) 00mMEe U crenupuyeckue XUMHUYECKHE CBOICTBa
IIPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPXKAAs ONUCAHUE NPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX
YpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

. COCTaBJISTh YPABHEHUS 3JIEKTPOIMTUYECKON NAUCCOLMALMU KUCIIOT, IIEI0YeH U COJel,
MOJIHBIE W COKpAalI€HHbIE YPaBHEHHUS peakuil HMOHHOro oOOMEHa, YpaBHEHHsS peakuui,
MOJATBEPKIAOLIUX CYIIECTBOBAaHNE FEHETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

. pacKpbiBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHi MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLUii;

. MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHUS, BO3ZMOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

. BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MacCOBYIO
JIOJF0 XUMHYECKOTO AJIeMEeHTa Mo (hopMysie COeNMHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE,
MPOBOAMTD PACUEThI MO YPABHEHUIO XUMUYECKOM PEaKIny;

. coOmonaTh TpaBWiIa TOJB30BAaHUS XMMHYECKOH TOCYyIOW ¥ J1a0OpaTOpHBIM
o0opy/oBaHuEM, a TaKXe MpaBuiia oOpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSIMHU IO
BBIMIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IO IMOJIYYEHUIO UM COOMpPAHUIO Ia3000pa3HbIX
BElIECTB (aMMHUAKa U YIJIEKUCIIOTO Trasa);

. IIPOBOAUTH PEaKLMU, MOJATBEPKIAIOLINE KAUECTBEHHBIN COCTaB Pa3jMUHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpOMHUI-, HOAUA-, KapOoHaT-, docdar-, CuUIMKaT-,
cynbdar-, THAPOKCHI-UOHBI, KATHOHBl AMMOHUSI M MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPraHMYECKUX BEIIECTB;

. IIPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIbHON NEATENbHOCTH — aHAJM3 U CHUHTE3,
CpaBHEHHE, OOOOIIeHHE, CUCTEeMATHU3AINI0, BBISIBICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — AMs
M3YYEHHUs CBOMCTB BEIIECTB U XMMHYECKHMX DPEaKIMH, eCTECTBEHHO-HAyYHbIE€ METOJbl MO3HAHUS —
HaOII0/IeHUe, U3MEPEHNE, MOJIIMPOBAHNE, IKCIIEPUMEHT (pealbHBIN U MBICICHHBIN).

(I)OprI TEKYLIECT0 KOHTPOJIA AU l'[pOMe)KyTO‘-lHOﬁ arrecranmumn
Z[J'ISI OLICHKH y‘IC6HBIX JOCTHKEHUI 06yqa101u14xc;{ HCIOJIB3YCTCA:
L4 TCKYHlHﬁ KOHTPOJIb B BUIC TPOBCPOUHBIX pa60T " TCCTOB,

® TEeMaTUYECKUH KOHTPOJIb B BUJE KOHTPOIBHBIX padoT;

® UTOTOBBIN KOHTPOIIb B BUJIE KOHTPOJIHHOM pabOTHI U TecTa.

@opMBbl  KOHTpOJISA: (PPOHTAIBHBIM ONpoc, WHIMBHAYyaJdbHas paboTa y JOCKH,
WHAMBHUAYyallbHAs paboTa Mo KapToukaM, auddepeHInpoBaHHas caMoOCTosTeNnbHas paboTa,
muddepeHpoBaHHas IPOBEPOYHAsi paboTa, XMMUYECKUN JUKTAHT, TECTOBBIH KOHTPOJb, B
TOM 4YHCIIe ¢ KOMIBIOTEPHOU MOJAEPKKOM, YCTHBIC 3a4eThl, PAKTUUYECKHE U TabOpaTOpHbBIE
paboThI, KOHTPOJIBHAsS paboTa.

Ounenka JOCTHKEHMH IUIAHMPYEMBIX Ppe3yabTarToB  (OCOOCHHOCTHM  OLICHKH
JIMYHOCTHBIX Pe3y/IbTaTOB

B cootBercTBuM ¢ TpeboBaHusAMH CTaHaapTa JOCTH)KEHUE JTMYHOCTHBIX Pe3yJIbTaToB HE
BBIHOCUTCSI Ha MWTOTOBYIO OLIEHKY OOydYalolluxcsi, a SBISeTCS MPEIMETOM OLIEHKH
3(pPEKTUBHOCTH  BOCIUTATEIbHO-00pA30BAaTEIbHON  JESATEIBHOCTH  00pa3oBaTEIbHOIO
yupexaeHus. [loaTomy oleHKa OSTHUX pe3ynbTaToB 00pa30BaTENbHOW AEATENbHOCTU
OCYIIECTBIISIETCSI B  XOJA€ BHENIHMX HE MEePCOHU(PHUIMPOBAHHBIX MOHUTOPHHIOBBIX
UCCIIEIOBAaHUH HAa OCHOBE LIEHTPAJIM30BAHHO Pa3pab0TaHHOTO HHCTPYMEHTApHSI.

OCHOBHBIM OOBEKTOM OLEHKH JMYHOCTHBIX PE3YJIbTaTOB CIYXHT CPOPMHPOBAHHOCTH
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI, BKIIOYAEMBIX B CIEAYIOINE TPH OCHOBHBIE OJIOKa:

1) cdopMHPOBAHHOCTH OCHOB IPaXIAHCKOW MACHTUYHOCTHU JINYHOCTH;
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2) TOTOBHOCTh K IEpPEXoay K caMOOOpa30BaHUIO HA OCHOBE y4eOHO-TIO3HABATEIbHOU
MOTHBAIIMH, B TOM YHUCJI€ TOTOBHOCTh K BHIOOpPY HampaBiieHHs MPOPHIBHOTO 00pa30BaHuUS;

3) chOopMHPOBAHHOCTH COIMATIBHBIX KOMIIETCHIINH, BKIIOYas [IEHHOCTHO-CMBICIIOBBIC
YCTAaHOBKM M MOpPAJIbHBIE HOPMBI, ONBIT COLUAJIBHBIX M MEXKJIUYHOCTHBIX OTHOILUEHUH,
IIPaBOCO3HAHUE.

Oco0eHHOCTH OLIeHKH MeTalnpeAMeTHbIX pe3yJIbTaTOB

dopMHUpOBaHUE METANPEIMETHBIX PEe3yJlbTaTOB oOecreynBaeTcs 3a CYeT Y4eOHBIX
npeamMeToB. OCHOBHBIM OOBEKTOM OLIEHKU METANpPEAMETHBIX Pe3yJIbTaTOB SBIISAETCS:

. CIIOCOOHOCTh W TOTOBHOCTH K OCBOCHHMIO CHCTEMATUYECKUX 3HAHUIA,
UX CaMOCTOSITEIbHOMY ITOIIOJIHEHHUIO, [IEPEHOCY U UHTETPaLUU;

* CHOCOOHOCTH K COTPYAHHYECTBY U KOMMYHHKAIUH;

* CHOCOOHOCTh K PEUICHUIO JIMYHOCTHO M COLUMAIBHO 3HAYMMBIX THpo0ieM U
BOIUIOLLIEHUIO HAMIEHHBIX PEIIECHUN B IPAKTUKY;

* CIIOCOOHOCTH U TOTOBHOCTH K Mcnionb3oBanuio MKT B niensix oOyueHus U pa3BUTHSA;

* CHOCOOHOCTH K CAMOOpPTaHU3aIUH, CAMOPETYJISIUU U pedICKCHH.

OneHKy JOCTH)KEHHUS METalpeIMETHBIX PE3yJbTaTOB IIAHUPYETCS MPOBOJAUTH B XOJIE
Pa3IMYHBIX IPOLIEYD.

B xome Ttekymien, mpoMexyTOYHOW OIIEHKH OYIET OIEHWBATHCS ITOCTHXKCHHE TaKHX
KOMMYHHUKATHBHBIX M PETYJISTHUBHBIX JEHCTBHI, KOTOpbIE TPYIHO WM Helenecoo0pa3Ho
MPOBEPSITh B XOJI€ CTAHAAPTU3MPOBAHHOW HMTOTOBOM MPOBEPOUYHOM pPabOTHI, HAIpUMED,
ypOBeHb CHOPMUPOBAHHOCTH HABBIKOB COTPYJHNYECTBA WJIM CAMOOPTaHU3AIIUH.

OpHOM M3 OCHOBHBIX MPOLEAYp HUTOTOBOM OLIEHKH JOCTHXKEHHUS METallpeIMETHBIX
pe3yNbTaTOB SBISETCS 3alUTa OOYYAIOUIMMHCS WTOTOBOTO HHIUBUAYAIBHOTO TIPOEKTA.
HTOroBoif mpoeKT mpeacTaBiseT co0oi y4eOHBIH NMPOEKT, BBHIMONHAEMBIH OOYyJalomMcs B
paMKax OJHOTO WJIM HECKOJIbKMX y4eOHBIX MPEAMETOB C LEJIbI0 MPOAEMOHCTPUPOBATH CBOU
JOCTHKEHUS] B CAMOCTOSITEIbHOM OCBOCHUU COJICpKaHUs M30paHHBIX 001acTeil 3HaHUI W/Win
BUJIOB JIEATEIIBHOCTH M CHOCOOHOCTh NMPOEKTUPOBATh U OCYLIECTBIATH LEI€CO00pasHylo U
Pe3yNbTaTUBHYIO JAESTEIbHOCTh (y4eOHO-IO3HABATENIbHYI0, KOHCTPYKTOPCKYIO, COLUAIbHYIO,
XYA0KECTBEHHO-TBOPUECKYIO, HHYIO).

BoinonHenne WMHIMBHUIYaJdbHOTO WTOTOBOTO MPOEKTa O00S3aTeNbHO s KaXKIOro
00yyYaroIerocsi, ero HeBBIOJIHEHNE PABHOIIEHHO MOIYYEHUIO HEYOBIETBOPUTEIBHOM OLIEHKU
Mo y4eOHOMY TIPEIMETY.

3ammra MpoeKTa OCYIIECTBISETCS B  IMPOLECCe CIEUUAIbHO OpPraHM30BaHHON
NeSITeIbHOCTH KOMHUCCHU 00pa30BaTENbHOIO YUPEXKIEHUS MM Ha IIKOJIBbHON KOH(EpeHIUH.
Pe3ynbTaThl BBIMONHEHHS TNPOEKTa OLEHUBAIOTCS IO WTOTaM pPAacCMOTPEHUS KOMHCCHEH
NpPEJCTAaBICHHOTO MPOAYKTAa C KPAaTKOH TOSICHUTENbHOM  3allUCKOW, Ipe3eHTaluu
00y4aromerocs ¥ 0T3bIBa pyKOBOAUTETIS.

OCo0eHHOCTH OLIEHKH NPEAMETHBIX pe3ybTaTOB

OCHOBHBIM OOBEKTOM OIICHKH IUIAHUPYEMBIX PE3YJIbTAaTOB IO TPEAMETY «XHMHUSD»
SBJISIETCSA CIIOCOOHOCTh K PEIICHUI0 y4eOHO-ITO3HABATENbHBIX U YUeOHO-IIPAKTUYECKUX 3a/1a4,
OCHOBaHHBIX Ha M3y4yaeMOM y4eOHOM MaTepuaie, C MCIOJb30BaHHEM CIIOCOOOB JEHCTBHIA,
OTBEYAIOIIUX COACP)KaHUIO y4yeOHOro TpeaMera, B TOM YHCIE METalmpeIMETHBIX
(TTo3HABaTEIHHBIX, PETYIATUBHBIX, KOMMYHHUKATHBHBIX ) JICHCTBHIA.

HopMbI OleHKH 3HAHM#, YMEHHU, HABBIKOB y4allluXcs 110 XUMUH

Pesynprathl 00y4eHus OLEHUBAIOTCS MO mATHOaIpHOW cucteme. Ilpu ouenke
YUUTBHIBAIOTCS CIIEAYIONINE KaYeCTBEHHbIE I0KA3aTeN OTBETOB:

—TyOuHa (COOTBETCTBUE U3YUYCHHBIM TE€OPETUUECKUM 0000IICHHIM);

—OCO3HAaHHOCTh  (COOTBETCTBHE TpeOyeMbIM B MpOrpaMMe yMEHHUSAM

MPUMEHATH MOTYYEHHYIO HH()OPMAIIHIO);

—TIOJIHOTA (COOTBETCTBHE 00BEMY MTPOTrpaMMbIl M HHGOPMAIINH YICOHHKA).

IIpu oOmeHKe YYHUTHIBAIOTCS YHUCIO M XapakTep OMMOOK (CYIIeCTBEHHBIC WU
HECYIIIECTBEHHBIE).
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Cy1iecTBeHHBIE OITHOKYU CBSI3aHBI C HEJJOCTATOYHOUW TTTyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMmep, YYEHUK HENpPaBWJIBHO YKa3aJl OCHOBHBIE TMPHU3HAKU TMOHITHH, SBICHU,
XapaKTepHBIC CBOWCTBA BEIECTB, CHOPMYITHPOBAT 3aKOH, IPABWIIO U IP. WIH YIYCHUK HE CMOT
MPUMEHUTh TEOPETUYECKUE 3HAHUS JJI1 OOBSICHEHUS U TMpe/ICKa3aHusl SBJICHUM, YCTaHOBICHUS
MPUYUHHO- CJICJICTBEHHBIX CBSI3CH, CPABHCHUS U KIacCU(DHUKAIIUY SIBJICHUN U T.I1.).

HecymecTBeHHble OMMOKK ONMpeAesatoTCsS HEMOIHOTONW OTBeTa (Hampumep, yrylieHHe
U3 BHJIy KaKOTO-IMOO HexapakTepHoro (pakta mpu OMHMCAHWU BeMIecTBAa, mporecca). K HuM
MO>KHO OTHECTH OTOBOPKH, OMHMCKH, TOMYIICHHbIE IO HEBHUMATEIHHOCTHU (HapuMep, Ha JBa U
OoJiee ypaBHEHHI PEeakIvili B MIOJTHOM MOHHOM BHJIE JOMYIIEHAa OJHa OMMOKa B 0003HAYCHHUH
3apsjia HoHa).

Pesynbrarel OoOydeHHUsT MPOBEPSIOTCS B MPOIECCE YCTHBIX W IMHUCHMEHHBIX OTBETOB
YYAIIKUXCs, @ TAKXKE TP BBINOJIHEHUN MU XUMUYECKOTO SKCIIEPUMEHTA.

Ouenka ycTtHoro orsera. Ormerka «5»:

* OTBET IOJIHBIM U IPaBUJIbHBIN HA OCHOBAaHUU U3YUYEHHBIX TEOPHIA;

* MaTepuaj U3JI0XKEH B ONPEIEICHHOMN JIOTMUECKOH MOCIe10BaTEIbHOCTH, JIUTEPATYPHBIM
SA3BIKOM;

* OTBET CAMOCTOSITEIIbHBIN.

OT1MmeTKa «4»:

* OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHUU U3YUYEHHBIX TEOPHA;

* MaTepuasa H3JI0KEH B OIPEACICHHOW JIOTMYECKON MOCIEA0BATEIbHOCTH, MPU 3TOM
JIOTTYIIICHBI JBE-TPYU HECYIIECTBEHHBIC OIIMOKH, HCIIPABJICHHBIC IO TPEOOBAHHWIO YYHTEIIS.
Ormerka«3»:

* OTBET MOJIHBIN, HO TIPU ATOM JOMYIEHA CYIIECTBEHHAs! OIMOKa WM OTBET HEMOJIHBIH,
HECBSI3HBI.

OTmeTKa «2»:

* IPY OTBETE OOHAPY>KEHO HETIOHUMAHHE yYallUMHUCSI OCHOBHOTO COJIEpKaHUsl Y4€OHOTO
MaTepuaia Wiu JOMYIIEHbI CYIIECTBEHHbIE OITMOKHU, KOTOPhIE yYallluiCcs He MOXKET UCITPABUTH
MIPU HABOJSIINX BOIPOCAX YUUTEIIS.

OT1meTka «1»: OTCyTCTBUE OTBETA.

Onenka IKCIIEPUMEHTAJTBHBIX yMeHI/Iﬁ
OI_IGHKa CTaBUTCA Ha OCHOBAaHUHU Ha6J'II-OI[eHI/I$I 3a Y4alIUMHUCA U TMCbMCHHOTO OTUCTA 34

pabory.

OT1meTka «5»:

* paboTa BBINOJHEHA MOJHOCTBHIO, MPABWIBHO; CAENAaHbl MpaBUIbHBIC HAONMIONECHUS U
BBIBO/IBI,

* OKCIIEPUMEHT OCYIIECTBJICH MO IUIAHy C YYE€TOM TEXHHKH O€30MacHOCTH U MpaBUII
paboTHI ¢ BEIIECTBAMH U 000PYIOBaHHEM;

* IPOSIBIIEHBI OPTaHU3AIMOHHO-TPYOBbIE YMEHUs (MOAIEPKUBACTCS YUCTOTAa paboyero
MecTa ¥ MOPSIOK Ha CTOJIE, SKOHOMHO HUCIIOIB3YIOTCS PEaKTUBEI).

OT1MmeTKa «4»:

* paboTa BBINOHEHA MPABUJIBHO, CIENaHbl MPaBUIbHBIC HAONIOACHUS U BBIBOJABI, NPU
9TOM SKCIIEPUMEHT TPOBEJCH HE TOJHOCTHIO WIIM JIOMYIIEHBI HECYIIECTBEHHBIE OIIUOKH B
paborte ¢ BelecTBaMu 1 000pyI0BaHUEM.

OT1metka «3»

* paboTa BHIMONIHEHA TPAaBWIBHO HE MEHEe 4YeM HaloJIOBHHY WM JIONyIIeHa
CYIIIECTBEHHAs] OIIMOKa B XOJAE JKCIIEPUMEHTa, B OOBACHEHWH, B O(GOpMIEeHUU pabOTHI, B
cOOIOCHUH TIPAaBUJI TEXHUKU 0€30MacHOCTH MpH paboTe ¢ BelecTBaMU U 00OpYy/IOBaHHUEM,
KOTOpasi UCTIPABISETCS 1O TPEOOBAHUIO YUHUTETIS.

OTmeTka «2»:

* momymieHbl 1Be (M Oojee) CyIIeCTBEHHBbIE ONIMOKM B XOJI€ OJKCIIEPUMEHTa, B
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00BsiICHEHUH, B O0GOpPMIICHHMH DPAaOOTHI, B COOJIIOJCHUM TNPaBWJI TEXHUKH O€30MacHOCTU INPHU
paboTe ¢ BeuiecTBaMu U 000PYAOBAHUEM, KOTOPbIE y4aIllUcS HE MOXET MCIPABUTh JaXe 10
TpeOOBAHUIO YUUTEIS.

OTrmerka «1»:

* paboTa HE BBHINIOJTHEHA, Y YYAIErOCsl OTCYTCTBYIOT IKCIIEPUMEHTAILHBIC YMEHHUS.

OuneHka ymeHuil pelmiaThb IKCIepUMeHTaNIbHbIE 3a1a4u OTMeTKa «5»:

* [IJIaH PENICHUS COCTABIICH MPABUIILHO;

* IPaBUWJIBHO OCYILECTBJICH MOAOOP XMMHUYECKUX PEaKTUBOB U 000PYIOBaHUS;

* JTaHO TIOJIHOE OOBSICHEHUE U CIICITaHbI BBIBO/IBI.

OT1meTka «4»

* [IJIaH PENICHUS COCTABIICH NIPABHUIIBHO;

* IPABWJIBHO OCYIIECTBJICH MOJA00p XUMHUYECKUX PEAKTUBOB M 00OPYHAOBAHUS, TIPU ITOM
JIOTTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUN U BBIBOJAX.

OT1merka «3»:

* [IJIaH PENICHUS COCTABIICH MPABHUIILHO;

* IPAaBWJIBHO OCYIICCTBIICH IMOAOOp XUMHUYECKHX PEAaKTUBOB W O0OpYyIOBaHHS, HO
JIOITYIIICHA CYIECTBEHHAs OMIMOKa B OOBSICHCHUN U BBIBOJIAX.

OT1MmeTKa «2»:

* JonymieHsl aBe (M Oojee) OmMMOKM B IUTAHE PEIICHHS, B TMOAOOpE XHMHUYECKHX
PEaKTUBOB M 000PYIOBaHMs, B OObSICHEHUHU U BBIBOJAX.

OTtMmeTtka «1»: 3aa4a He pelieHa.

Ouenka ymeHusi pemiatb pacueTHsble 3agaun OTMeTKa «5»:

* B JIOTHYECKOM PACCYKICHUHU M PEIICHUU HET OIMMOOK, 3ajada pericHa parioHaIbHbIM
CIocoooM.

OT1meTKa «4»:

* B JIOTUYECKOM PACCYKJECHUU U B PEHICHUHM HET CYIIECTBEHHBIX OMIMOOK, HO 3aaada
pellieHa HepalMOHaIbHBIM CIOCOOOM WM JONYIIEHO He Ooliee NBYX HECYIIECTBEHHBIX
OIMOOK.

Otmerka «3»:

*B JIOTUYECKOM pACCYKJIEHHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOIMYCKaeTcs
CyIlIECTBEHHAs OIMMOKa B MAaTEMAaTHYECKUX pacueTax.

Ormerka «2»:

* IMEIOTCA CYIECTBEHHBIC OMIMOKU B JJOTHUECKOM PACCYKJIECHUH U B PEIICHUU.

Ot1merka «1»: OTCYTCTBUE OTBETA HA 3aJIaHHUE.

OneHka NMMCbMEHHBIX KOHTPOJIBHBIX PadoT

OTmerka «5»:

* OTBET MOJHBIA U MPABWIbHBINA, HA OCHOBE M3YYCHHBIX TEOPUU, MPU ITOM BO3MOKHA
HECYIIECTBEHHAsI OIIHOKa.

OTmerka «4»:

* OTBET HETIOJHBIN WK JOMYIIEHO He O0iee IBYX HECYIIECTBEHHBIX OITHOOK.

O1meTka «3»:

* paboTa BBHINIOTHEHAa HA MEHEE YEM HAIOJIOBHHY, MOIYIIEHA OJHAa CYIECTBEHHAS
omuOKa ¥ PY 3TOM JIBE-TPH HECYIIECTBEHHBIE.

OTmerka «2»:

* paboTa BBINIOJIHEHA MEHBIIE YEeM HAMOJOBHHY WM COJCPKUT  HECKOJBKO
CYIIIECTBEHHBIX OIIHOOK.

OtMmeTtka «1»: paboTa He BBINOJIHEHA.

[Ipu oreHKe BHIMOTHEHUS MUCHMEHHOW KOHTPOJILHON pabOThl HEOOXOAWMO YUWUTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

OTMeTKa 3a WTOTOBYIO KOHTPOIBHYIO DPAa0OTYy KOPPEKTHPYET MPEIIIeCTBYIONINE MpU
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BBICTaBJICHUU OTMETKHU 3a YETBEPTh, MOJIYTOJue, TO/1.

Ounenka ymeHuii NPOBOAUTH HAOIIOIEHU S

Yyuutenb 10MKEH YUUTHIBATh:

- TPaBWJIBHOCTbH MPOBEICHUS HAOIIOIEHUI 110 3aJaHHIO;

- YMEHHE BbIIEIATH CYLIECTBEHHbIE IPU3HAKY Y HaOI01aeMoro oobekTa(Ipouecca);

- JIOTUYHOCTh M HAyYHYIO TPAMOTHOCTb B O(OPMIICHUU PE3YyJIbTATOB HAOIIOJCHUI U B
BBIBOJ[AX.

OT1meTka «5»:

- TPaBWILHO IO 33JJaHHUIO YIHUTEIIS IPOBEACHO HAOII0ICHUE;

- BbIJIEJICHBI CYIIECTBEHHbIE MPU3HAKHU Y HaOI01aeMoro oobekTa(mporecca);

- JIOTHYHO, HAYYHO, TPaMOTHO O()OPMIICHBI Pe3YJIbTAaThl HAOIIOACHUN U BBIBO/IBI.

OT1MmeTKa «4»:

- TPaBWILHO M0 33JaHUI0 YIUTENS MPOBEACHO HAOIIOICHHE;

- TOpH BBIJCIICHUU CYHIECTBEHHBIX MPU3HAKOB Yy HabmogaeMoro oobekTa (Imporecca)
Ha3BaHbI BTOPOCTETICHHBIE;

- JomyiieHa HeOpeKHOCTh B 0(hopMIIeHUU HAOTIOACHH U BHIBOJIOB.

OT1meTka «3»:

- JIOMYILEHbl HETOYHOCTU M 1-2 OmMOKM B MPOBEACHHM HAOIIOJIEHUI MO 3alaHUI0
YUUTEJIS;

- TOpH BBIJCICHUU CYIIECTBEHHBIX NMPU3HAKOB Yy HabmogaemMoro oobekTa (mporecca)
BBIJICJICHBI JIMIIIb HEKOTOPBIE;

- pomymeHsl omuoku (1-2) B opopmiieHnn HaOIIOICHUH U BHIBOIOB.

OT1MmeTKa «2»:

- pomyuieHbl omuoku (3-4) B mpoBeIeHUH HAOIOICHUH 10 3aJJaHUI0 YUUTEIIS,

- HEMpaBUJIBHO BBIJENIEHBI IPU3HAKU HAOII01aeMOoro 00beKTa(Ipoliecca);

- pomymieHsl ommoku (3-4) B oopMIIeHHH HAOJIOICHUH ¥ BBIBOIOB.

Ormerka «1»:

- HE BIAJICET YMEHHUEM MPOBOAUTH HAOIIOICHHE.

Ouenka yMeHHIi ¢ TeCTOBLIMHU 33 JaHUSIMU:

«5» - 100-90 % 3aganus; «4» - 89- 70 % 3amanus; «3» - 69-50% 3amanus, «2» - 49-20%
3a/laHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaunmenoBanmue
Ne KouunyecTBo 4yacoB | KoHTpoIbHBIE PA0OTHI IIpakTuyeckue
pa3ziesioB
1. IlepBoHauanbHbIC 20 1 2
XUMHYECKHUE MTOHSITHS
2. Baxueitmue 30 2 3
[peACTaBUTEIN
HEOPraHUYeCKUX
BEIICCTB
3. [lepuoauueckuii 3aKoH U 15 1 0
[leprognueckas cucrema
XUMHUYECKUX DJIEMEHTOB
JI. W. Menneneesa.
CtpoeHue aToMa
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO| 68 4 5
YACOB I10 ITPOTPAMME
9 KJIIACC
HaumenoBanmue
No KonnyectBo yacoB [KonrpoibHbie padorsilIpakTnueckne
pa3ziesioB
1. BeniecTBo 1 XuMHYECKHE 17 2 1
[peaKIu
2. HemeTamnst u 104 25 1 4
COCIUHECHHUS
3. Meraibl u uXx 20 1 2
COCIMHEHUS
Pe3epBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHHUE

BocnuraTtejbHasi eSTEJLHOCTh YYUTEJIs HAa YPOKax IO MpeAMeTy XHMHA
NMpeAInoJaraer cjieayouiee):

* YCTAaHOBJICHHE JOBEPUTEIHHBIX OTHONICHHA MEXIYy YYHTEIEM M ero y4eHUKaMH,
CHOCOOCTBYIOUIMX TO3UTUBHOMY BOCIPHUSATHIO YYallUMHUCSA TpeOOBaHUNH U MPOChO ydHTEs,
MIPUBJICYCHUIO UX BHUMAHHS K OOCYXKIaeMON Ha ypoke (3aHSATHH) MH()OpPMALUU, aKTUBU3AIMHA UX
M03HABATEIbHOM I€ATEeIbHOCTH;

* MmoOyXJeHHE YYEHHKOB COOJIONaTh Ha YpOKe (3aHATHH) OOLIETPUHSATHIE HOPMBI
MOBEJICHUs, TMpaBWJia OOIICHUS CO CTapIIMMH (YYUTEISIMHU) U CBEPCTHUKAMH (yUECHUKAMH),
MIPUHIIMITEI YI9eOHOU TUCIUTUTMHBI B CAaMOOPTaHU3AIIHH;

* MpHUBJICUCHUE BHUMAHMUS YUYEHUKOB K IIEHHOCTHOMY acCIEKTy H3Yy4aeMbIX Ha YpOKax
(3aHATUAX) SBJICHUH, OpraHM3alus MX pabOTHl ¢ MOJIy4aeMOW Ha YpOKe (3aHATHH) COLUAIBHO
3HaYuMOM uHopMalueil — HHULIMUPOBAHUE €€ OOCYXKICHHS, BbICKA3bIBAaHUS YYalIUMUCS CBOETO
MHEHHS T10 €€ TMOBOJTy, BBIPAOOTKH CBOETO K HEH OTHOIIICHUS,

* HUCIIOJIb30BAHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEpKaHusl yueOHOro mpeaMeTa uepes
JEMOHCTPAIMIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEICHHSI, IPOSBICHUS
YeNOBEKOIIOOUS U A00pOCepACUHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB Ji UTECHHUS,
3a/1a4 JAJig perieHus1, IpoOJIeMHBIX CUTYAIMi I 00CYKACHUS B KJIacce;

* IPUMEHEHHNE Ha YPOKE (3aHATHH ) MHTEPAKTUBHBIX (OPM pabOThI yUALTUXCS:

- HMHTEJUICKTYQJIBHBIX UTP, CTUMYJIUPYIONUX MO3HABATCIBHYI0 MOTHUBAIUIO YUYCHHKOB;
IUJIaKTUYECKOTO TeaTpa, TJe IIOJyYeHHbIe Ha YpOKe (3aHSATHH) 3HaHUS OOBITPHIBAIOTCA B
TeaTPaTbHBIX TTOCTAHOBKAX;

- JHUCKYCCHUW, KOTOpbIE [al0T Yy4allUMCS BO3MOXXHOCTh TPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JTHAJIOTa;

- TPYIIOBOM paboThl WM pabOThl B Mapax, KOTOpbIE ydaT OOYyYaroIIMXCS KOMaHIHON
paboTe U B3aMMOACHUCTBUIO C JPYTUMH JETHMU;

* BKIIIOUEHHE B YPOK (B 3aHATHE) UTPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOJAJEP>KATh
MOTHBAIIMIO JeTeH K TMOJYYCHHIO 3HAHWW, HAJTOKUBAHUIO TIO3UTHBHBIX MEKIUIHOCTHBIX
OTHOIICHUH B KJacce, MOMOTAl0T YCTAaHOBJICHUIO MOOPOXKeNaTeabHOU aTMOochepsl BO BpeMs ypoka
(3aHsATHA);

* VHUIMUPOBAHME U TIOJJIEPKKA HCCIEIOBATEIBCKON NEATEeIbHOCTH OO0yYarommxcs B
paMKax peaqu3aiuyd HMH WHIUBHIYATbHBIX W TPYIIIOBBIX HCCIIEIOBATEIILCKUX MPOCKTOB, YTO JacCT
IIKOJIbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETHUEeCKON
pOoOJIeMbI, HAaBBIK TCHEPUPOBAHUS M O(OPMIICHUS COOCTBEHHBIX HJICH, HABBIK yBAKUTEIHHOTO
OTHOIICHUS K YYXKUM WuAesM, OQOPMIICHHBIM B paloTax Jpyrux HCclIeA0BaTeNe, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayJUTOPHEH, apryMEHTHPOBAHMS M OTCTaWBAaHUS CBOCH TOYKHU
3pEHMSL.

OcymecTBisieTcs yepes:

Ha pecuonanvHom, MyHRUYUNATILHOM U 6CEPOCCUTICKOM YPOBHE:

eyyacTHE B MPEJAMETHBIX OJIMMITMAAaX (OYHBIX W 3a0YHBIX), IMPEJAMETHBIX KOHKypcax,
HAyYHO-TTPAKTUICCKUX KOH(EPECHIIUSIX, COPCBHOBAHHUSIX.

Ha ypoene kopnyca:

e CIIeTIAIbHO pa3pabOTaHHBIC 3aHATHUS — COOBITHHHBIE YPOKH, MTOCBSIIIEHHBIE HCTOPUYECKAM JJaTaM
U COOBITHSAM, OHJIAHH-IKCKYPCHH KOTOpBIE, PACHIMPSIOT 00pa3oBaTebHOE MPOCTPAHCTBO MpPEIMETa,
BOCIIUTHIBAIOT YBAXKEHHWE K HCTOPHUECKUM JIMYHOCTSAM, JIOASM HayKu, JTIO0OBH K MPEKpPacHOMY, K
MPUPOJIE, K POAHOMY Kparo;

®3HAKOMCTBO C PAa3JIMYHBIMU JIOCTIDKEHUSMU HAyKH M TEXHHUKH, OOCYXKIEHHE SKOJIOTHYECKHX
npoOIeM, UCCIIEIOBAaHHS U BHECEHUE MPEIJIOKESHUH 10 MEPOYCTPOHCTBY;

e MpoBeleHUE YUEOHBIX (OMMMITHAIBI, 3aHUMATEIbHBIE YPOKU U MSATUMUHYTKH, YPOK - JIEIOBast
urpa, ypoK — myTelecTBUE, YPOK MacTep-KIIacc, ypOK-UCCIEIOBaHNE U Jp.) U y4eOHO-pa3BIEKaTeIbHbIX,
CIIOPTUBHBIX MeponpusaTuii  (KoHkKypc-urpa «lIpeameTHbIii KpoccBopa», TypHUp «CBOSI HTrpay,
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BUKTOPHHBI, IUTEPATYPHAsI KOMIIO3UIINSL, KOHKYPC ra3eT U pUCYHKOB, SKCKYPCHSI U Ip.);

aruranys MIKOJIBHBIX CTCHOOB,

UCIONIb30BaHUE BU3YaJBHBIX 00pa3oB

BUJICOPOJIUKHU IO TEMaM YPOKa);

(IpeIMeTHO-ACTETHIECKOM Cpe/bl, HaIIsIIHAs

HpeI[MeTHOfI HAaIpaBJICHHOCTH, COBMCCTHO IIPOU3BOAHWMEIC

® yyacTHE MeNaroroB-mpeaMeTHukoB B CoBeTe Mpo(UIaKTHKE MO BOIPOCAM HEYCIIEBAIOIINX

O6yan0H.II/IXCSI C IICIbI0 COBMECTHOIO COCTaBJICHHS ILIAHA JHUKBUAALMH aKaJeMHUYeCKOM
3a10JDKCHHOCTH I10 IPpEAMETaM;

8 KJIACC

® YJaCTHC ICAAroroB-ip€aAMCTHUKOB B POAUTCIILCKUX C06paHI/ISIX y‘IC6HBIX OTI[GJIGHI/Iﬁ.

daexkTpoHHble(U(poBbHIe)0Opa3oBaTeIbHbIE

No Tema ypoka pecypebi

1 [Ipenmer xumuu. Ponp xumuu B xkusHubu6bnnorexa L{OK https://m.edsoo.ru/ff0d210c
venoBeka. Tena u BemecTBa

2 [lonsitue o meTonax no3Hanus B xumun  |bubnuoreka L{OK https://m.edsoo.ru/ff0d227e

3 [Ipaktnueckas pabora Ne 1 «lIpaBmmabubnuorexa [IOK https://m.edsoo.ru/ff0d23dc
paboTel B J1aboparopuu U TPUEMB]
oOparnieHus c 1a00paTOPHBIM
000pyIOBAaHUEM

4 Uucteie BemectBa u cMmecH. CrnocoObibubmmoreka [IOK https:/m.edsoo.ru/ff0d26ca
pa3aeneHus cMecen

S [TpakTuueckas pabora Ne 2 «Paznenenuelbubnuorexa LIOK https://m.edsoo.ru/ff0d28c8
cMmecel (Ha mpuMepe OUYMCTKU NTOBApEHHOM]
COTIN)»

6 ATOMBI 1 MOJIEKYJIBI bubnuoreka L{OK https://m.edsoo.ru/ff0d2a6c

7 Xumudeckue 3nmeMeHTsl. 3Haku (cuMBoJbl)bubnuoreka [IOK https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX 3JIEMEHTOB

8 [IpocTble U CIIOXKHBIE BELIECTBA bu6muoreka LIOK https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bu6nuoreka LIOK https://m.edsoo.ru/ff0d2d50

10 3akoH mocTosiHCTBA coctaBa BemecTB.bubmuoreka [OK https:/m.edsoo.ru/ffO0d2eae
Xumnueckass  ¢opmyna.  BaneHTHOCTb
ATOMOB XMMHUYECKUX JIEMEHTOB

11 OTHOCHTENBHAS aTOMHas macca.bubnunoreka LIOK https://m.edsoo.ru/ff0d323c
OTHOCHTENbHASI MOJIEKYJISIPHASI Macca

12 MaccoBast nonst xumudeckoro 3neMeHTa Bbuonuoteka [IOK https://m.edsoo.ru/ff0d350c
COETMHEHUU

13 KonnyectBo BeniectBa. Monb. MomsipHasbu6nnoreka LIOK https://m.edsoo.ru/ff0d5230
Macca

14 @dusznueckue u xumudeckue sBieHus.budmmnoreka LIOK https://m.edsoo.ru/ff0d37fa
XuMuyecKasi peakius

15 [Mpusnaku wu  ycnoBus  mnportekanusbubiuoreka LIOK https://m.edsoo.ru/ff0d3al6
XMMHYECKUX PEAKIUN

16 3akoH coxpaHeHus Macchl  BemiecTB.bubnuoreka LIOK https://m.edsoo.ru/ff0d3b88
XHMMHYECKUE YPAaBHEHHUSI

17 Brruucnenus KOJINYECTRBA, maccoeibu6mmoreka [1OK https://m.edsoo.ru/ff0d5708

BCIICCTBA IO YPABHCHHUAM XHUMHNYCCKUX
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[peaKkuuii

18

Kinaccudukamuss XUMHUECKHX — peaKIui]
(coenuHeHuUst, Pa3IO0XKEHUS, 3aMEILICHUS,
oOMeHa)

bubnuoteka [{OK https://m.edsoo.ru/ff0d3f34

19

M. B. JlomoHOCOB —  y4€HBIN-
SHITUKJIONEIUCT. O0001menue u
cucTeMaTu3alus 3HaHu!

bubnmroreka [{IOK https://m.edsoo.ru/ff0d40c4

20

KonTpoabHass paGora Nel mo Teme
«BenecTBa U XUMHYECKHE PeaKIHN»

bubnuoreka LIOK https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cmech raso. CocrtaB BO3ayxa.
Kucnopox — 21eMeHT U 1IpOCTOE
BerecTso. O30H

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

22

dusuueckue W XUMHUYECKUE CBOMCTBA
KHCJI0pO/ia (peakiuun OKHCJICHHS,
ropenue). [lonstue 06 okcumax

bubnmnoreka [{OK https://m.edsoo.ru/ff0d4614

23

CrocoObl  TOJNyYeHHUs:  KUCIOpojaa B
nmaboparopun u MIPOMBINIIICHHOCTH.
[TpuMeHeHre KUCI0poaa

bu6nuoreka LIOK https://m.edsoo.ru/ff0d497a

24

TermoBoit 3hPEeKT XUMUIECKON peakIuy,
[OHATUE O TEPMOXMMHYECKOM YPAaBHEHUH,
PK30- ¥ SHIOTCPMHUYCCKHUX PEAKIIHSIX

bubnuotexa L{OK https://m.edsoo.ru/ff0d4790

25

TormmmBo (HedTh, Yroap U  METaH).
3arps3HEHHME BO3/AyXa, CHOCOOBI  €ro
[IpeI0TBPALCHUS

bubnuoteka L{OK https://m.edsoo.ru/ffO0d4c4a

26

[IpakTuueckas padora Ne 3 mo Teme
«[lonyyenne u coOupaHHe KHUCIOPOJA,
M3y4EHUE €ro CBOMCTB»

bu6nuoreka LIOK https://m.edsoo.ru/ff0d4ae?2

27

Bomopon — 2meMeHT M IPOCTOE]
BeniecTBo. HaxoxneHue B npupone

bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0

28

duznyecke M XUMHUYECKHUE CBOICTBA
Bonopona. [Ipumenenue Bogopozaa

bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0

29

TloHATHE O KHUCIIOTAX U COJISIX

bubnuoteka L{OK https://m.edsoo.ru/ff0d50d2

30

CrocoObl
nmabopaTtopuu

MMOJIYYCHHUA BOAOpOaa B

bu6nuoreka LIOK https://m.edsoo.ru/ff0d4dd0

31

[IpakTnyeckas pabora Ne 4 mo Teme
«[lomyuenne wu coOupaHue BOJOPOAA,
M3Y4YEHHUE €r0 CBOMCTBY

bu6nuoreka LIOK https://m.edsoo.ru/ff0d4£42

32

MossipabIii 00bEM Ta30B. 3aK0OH ABOTAIPO

bubnuoteka [{OK https://m.edsoo.ru/ff0d542e

33

Brraucnenus 00BEMa, KOJIMYECTBA|
BEIIeCTBA Ta3a TII0 €ro H3BECTHOMY]
KOJIMUYECTBY BEIIECTBA WIIH 00BEMY

bubnuoteka L{OK https://m.edsoo.ru/ff0d55a0

34

Brraucienus 00BEMOB rasoB o
YPAaBHEHUIO pPEaKIMd HAa OCHOBE 3aKOHA|
00BbEMHBIX OTHOLLIEHUI I'a30B

bu6nuoreka LIOK https://m.edsoo.ru/ff0d5708

35

du3nueckue M XHMHYECKHE CBOMCTBA

BOJIBI

bu6nuoreka LIOK https://m.edsoo.ru/ff0d587a

36

CocraB OCHOBaHHUH. Ilousarue 00

WHINKATOpax

bubnuoreka LIOK https://m.edsoo.ru/ff0d59e2

37

Bona xak pactBoputesb. HachleHHbIE U
HEHACHIIIEHHBIE ~ pacTBOpPBHL.  MaccoBas

bu6nmoreka LIOK https://m.edsoo.ru/ff0d5b40

110J1s1 BEILIECTBA B paCTBOPE
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38

[Ipaktnueckass pabora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpPOB v
onpeaeIEHHOM MacCOBOH nojeu
[pacTBOPEHHOT'O BEILIECTBAY

bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba

39

KonTpoabHass paGora Ne2 mo Teme
«Kucsaopoa. Bonopoa. Boga»

bubnuoteka [{OK https://m.edsoo.ru/ff0d6342

40

OKCHIBL: COCTaB, Kiaccudukanms,
HOMEHKJIaTypa

bubnuoteka [{OK https://m.edsoo.ru/ff0d664e

41

[lonyyeHue W XUMHUYECKHE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCUIIOB

bubmuoteka [{OK https://m.edsoo.ru/ff0d664e

42

OcHoBaHUS: Kjaccupukanus,

HOMEHKJIaTypa

COCTaB,

bubnmnoreka [{IOK https://m.edsoo.ru/ff0d67ca

43

[lonyyeHne W XUMHYECKHME CBOWCTBA|

OCHOBaHUU

bubnuoteka L{OK https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: COCTaB,
HOMEHKJIaTypa

Kiaccudukanus,

bu6nuoreka LIOK https://m.edsoo.ru/ffOdfee2

45

[lonyyenue wu CBOWCTBA]

KHCJIOT

XUMHNYCCKHEC

bu6nuoreka LIOK https://m.edsoo.ru/ffOdfee2

46

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
MOJIYYCHUs, XHMUYCCKUE CBOWCTBA

bu6nuoreka LIOK https://m.edsoo.ru/00ad9474

A7

[IpakTuueckass pabora Ne 6. Pemienue
DKCIICPUMEHTAIBHBIX ~ 3a/lad [0  TeMe
«OCHOBHBIE  KJIaCChl ~ HEOPTraHUYECKHUX
COCIUHECHUIN»

bu6nuoreka LIOK https://m.edsoo.ru/00ad9b7c

48

['eHeTnueckass CBA3b MEXAY Kilaccamu
HEOPraHWYECKUX COCTMHEHUN

bu6nuoreka LIOK https://m.edsoo.ru/00ad9a50

49

O0001IeHYE U cUCTeEMAaTH3alus 3HAHUI

bu6nuoreka LIOK https://m.edsoo.ru/00ad9cb2

50

KontposbHass pabdora Ne3 mo Teme
"OCHOBHBIC KJacChl HEOPraHMYeCKHX
coeuHeHuil"

bubnuoteka [{OK https://m.edsoo.ru/00ad9ela

51

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I
XUMHYSCKNX d31eMeHTOB. Ilomsarue o
rpyniax CXOJHbIX 3JICMCHTOB

bu6nuoreka LIOK https://m.edsoo.ru/00ad9ffa

52

[lepnonnueckuit 3akoH u Ilepuonnueckasy
cUCTEMa XUMHYECKHX dieMeHToB /[[. H.
Menneneena

bubnuoteka [{OK https://m.edsoo.ru/00ada52c

53

[leproibl, TPYNIIBI, TOATPYIIIHI

bu6mmoreka LIOK https://m.edsoo.ru/00ada52c

54

Ctpoenue atoMoB. CoCTaB aTOMHBIX fJIEP.
N30TOIIBI

bu6mmoreka LIOK https://m.edsoo.ru/00ada342

55

CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
pineMeHToB llepunoanueckon cucrembr /.
. Menneneena

bubnuoteka [{OK https://m.edsoo.ru/00adabbc

56

XapakTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA
Mo ero mnojoxeHuro B Ilepuogmueckoi
cucteme /1. 1. MeHnaeneeBa

bubmmoreka LIOK https://m.edsoo.ru/00ada824

57

3HaueHue llepuoanueckoro 3akoHa uis
pasBuTus Hayku U npakrukd. [l W
MenpeneeB — y4Y€HbIM, TMENaror U
rpayKJaHUH

bubnuoteka [{OK https://m.edsoo.ru/00ada96e

58

aTOMOB|

DJIEKTPOOTPHULIATEBHOCTh

bubnuoteka [{OK https://m.edsoo.ru/00adaab8
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XUMHUYECKHUX 3JIEMEHTOB
59 MoHHas XxuMuyeckas CBs3b bubnuoteka [{OK https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHast xumuyeckas cBsizbbudnuorexa LIOK https://m.edsoo.ru/00adaab8
61 KoBanentnass HenonsipHas xumuueckasbuonuoreka [IOK https://m.edsoo.ru/00adaab9
CBSI3b
62 CreneHb OKUCICHUS bubnmoreka [{OK https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE bubmmoreka LIOK https://m.edsoo.ru/00adb076
peakuuu
64 OxucanTeNn 1 BOCCTAHOBUTEIU bubmuoreka LIOK https://m.edsoo.ru/00adb076
65 KontposabHasi padora Ned mno Temebubnuoreka [IOK https://m.edsoo.ru/00adb486
«CTpoenne aroma. XuUMHYeCKasi CBSA3b)»
66 PesepBHblii  ypok.  O6o6menue  ububnuorexa LIOK https://m.edsoo.ru/00adb33c
CUCTeMaTU3alsl 3HAHUI
67 PezepBHblii  ypok.  O6o6menue  ububnuoreka LIOK https://m.edsoo.ru/00ad9cb2
CHUCTEeMaTU3als 3HAHUI
68 PezepBHblli  ypok.  O6obOmenue  ububiuoreka LIOK https://m.edsoo.ru/ff0d61c6
CUCTEeMaTU3als 3HAHUI
MOYPOUYHOE IIJTAHUPOBAHHUE
9 ki1acc
No Tema ypoka JyeKTpOHHBbIe(HM(PPOBBIE)0OpPa3oBaTEIbHbIE
pecypcsbl
1 Ilepuognueckuit  3akoH.  [lepmonmueckasbudnuorexa L{OK https:/m.edsoo.ru/00adb59e
cucteMa XuMH4eckux sneMmeHtoB . U
Menneneena
2 3akoHOMEpHOCTH B  u3MeHeHun cBoiictBbubmmoreka [{OK https:/m.edsoo.ru/00adb6b6
XUMHUYECKUX  JJIEMEHTOB  TEpPBBIX  TPEX|
MEepHOJIOB
3 Knaccudukanus u HoMeHKkJatypabubianoteka L{OK https:/m.edsoo.ru/00adb7e2
HEOPraHUYECKNX BEIECTB
4 Busl XUMHYECKOH CBSI3U u tuneibubanoreka LHOK https://m.edsoo.ru/00adbac6
KPUCTAIUTMYECKUX PEIIETOK
5 Kontposabnasi paGora Nel mo Teme
«IloBTopenne wu  yruyOjaeHue 3HAHUIA
OCHOBHBIX pa3/iesioB Kypca 8 kjacca»
6 Knaccupukanusa xumuueckux peakuuii nobubanoreka LHOK https://m.edsoo.ru/00adbcb0
A3JTMYHBIM MPU3HAKAM
7 [lonstie o ckopoctu xumuyeckoil peakuuu.bubmuorexa L{OK https://m.edsoo.ru/00adbe9a
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX|
[pEAKIIHSIX
8 [lonatue o  xumuueckom  paBHoBecuu.bubianorexa L{OK https://m.edsoo.ru/00adc28c
DaKTOpHI, BIIMSIIOIIITIE Ha CKOPOCTh
XUMHYECKOH  peakiuu U TOJIOKEHHUE
XUMHUYECKOTO PAaBHOBECHS
9 OxucInTeNbHO-BOCCTaHOBUTEIbHBIE peakiuu [bubnunoreka L{OK https://m.edsoo.ru/00adcade
10 [Teopust »mekTponuTHueckoit auccormanuu.bubnumoreka [{OK https://m.edsoo.ru/00adcd68
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CunbHBIE U Cl1a0ble AJIEKTPOJIUTHI

11

HoHHbIE ypaBHEHUS pEaKIUid

bubnuoteka [{OK https://m.edsoo.ru/00add448

12

XUMHUYECKHE CBOMCTBA KHUCJIOT U OCHOBAaHUU B
CBETE MPEJCTABICHUIA 00 AICKTPOITUTUYECKON
nMUcCcoLUanu

bubnuoteka L{OK https://m.edsoo.ru/00add5d8

13

coleili B CBETE
AIEKTPOJIUTUUYECKOH

CBOWCTBA

00

XUMHUYECKHE
MpeICTaBICHUN
MUCCOLAINU

bubnmnoreka [{OK https://m.edsoo.ru/00add8b2

14

[TousiTue o ruaponu3e conen

bubnuoreka LIOK https://m.edsoo.ru/00add9d4

15

O0001IeHYE ¥ cCUCTEMATU3aLUs 3HAHUI

bubnmnoreka [{OK https://m.edsoo.ru/00addd12

16

[Ipaktuyeckas pabora Ne 1. «Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4)»

bubnmoreka [{OK https://m.edsoo.ru/00addbfa

17

KonTposbHasi paGora Ne2 mo Teme
«JIEKTPOJIMTHYECKASA ANCCOLMALMSA.
XuMHYecKHe peaKluu B pACTBOPax»

bubnmnoreka [{IOK https://m.edsoo.ru/00addecO

18

Oo6mmas XapaKTepPUCTUKA raJjoreHoB.
XMMHUYECKHE CBOMCTBA HA PUMEPE XJIOpa

bubnunoreka LIOK https://m.edsoo.ru/00addfe2

19

X10pOBOIOPOSI. Consinas KHCJIOTA,
XHUMHUYCCKHEC CBOICTBA, MOJIy4YCHHUE,
[IPUMECHEHUE

bubnuoteka [{OK https://m.edsoo.ru/00ade104

20

[lpakTuueckass pabora Ne 2 mo Teme
«[IomydeHne CONSTHOM KUCIOTHI, U3Y4YECHHE €€
CBOMCTB»

bubnunoreka L{OK https://m.edsoo.ru/00ade348

21

BoluucieHuss 1o ypaBHEHUSM XHUMHYECKHUX|
[peaKIuii, eclid OJWH W3 pPEarecHTOB JaH B
M30BITKE

bubnuoteka L{OK https://m.edsoo.ru/00ade488

22

OOmast xapakTepucTHka 3JieMeHTOB VIA-
TpYTIIEI

bu6nuoreka LIOK https://m.edsoo.ru/00ade64a

23

AJIOTpOITHBIE MO (pHUKAIUN CEPBI.
Haxoxnaenue ceppl M €€ COEIMHEHUH B
pupoie. XMMHUYECKHE CBOMCTBA CEPBI

bu6nuoreka LIOK https://m.edsoo.ru/00ade64a

24

CepoBosioposi, CTpoeHHE, (UBUYECKUE U
XUMHUYECKHE CBOICTBA

bubnuoteka [{OK https://m.edsoo.ru/00ade802

25

Oxcuasl cepbl. CepHasi KuCiIoOTa, (pusnueckue
Y XMMHUYECKNE CBOWCTBA, IPUMEHEHUE

bubnuoteka [{OK https://m.edsoo.ru/00adea28

26

XUMHUYECKHE peaKlUH, Jiekallue B OCHOBE
MPOMBIIIIJICHHOTO CIOCO0a TMOJIYYEHUsI CEPHOM]
KHCIIOTHI. XUMHYECKOe 3arpsi3HEHUE]
OKpY>Karollel cpelibl COEUHEHUSIMUA CEPbI

bu6muoreka LIOK https://m.edsoo.ru/00adec8a

27

Beluucienue  MaccoBOM  OIM  BBIXOJQ
MPOTYKTA PEAKIINHU

bu6nuoreka LIOK https://m.edsoo.ru/00adec8a

28

OOmiast xapakTepuCTHKa 3JEMEHTOB VA-
rpynnsl. A30T, paclpoCTpaHEHUE B MPUPOJIE,
(bu3nyecKkre 1 XUMHYECKHE CBOMCTBA

bubnmoreka LIOK https://m.edsoo.ru/00adeeab

29

AMMUakK, ero (uU3NYECKHe U XUMHUYECKHE
CBOMCTBA, NIOJIY4YCHUE U IPUMEHEHUE

bubnuoteka [{OK https://m.edsoo.ru/00adf004

30

[lpakTuueckass pabora Ne 3 1o
«[lonmyuenne  ammmaka,  H3y4yeHHUE
CBOMCTB»

TEMC
€ro

bubnuoteka [{OK https://m.edsoo.ru/00adf180

31

A3oTHast ~ kuciora, €€ (u3ndeckue U

bubnuoreka LIOK https://m.edsoo.ru/00adf306

XHUMHUYECKHUE CBOMCTBA
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32  [Mcnonbs3zoBanue HUTpAToB U cosieit aMMoHus Bbubnnoreka L{IOK https://m.edsoo.ru/00adf518
KauecTBe MUHEpaTbHBIX ynoOpeHuii.
XUMHUYECKOEe  3arpsA3HEHHE  OKPYXKaIolle
CpeJibl COCIMHEHUSIMU a30Ta
33 @ocdop. Oxcun dochopa (V) u pochopnasbudanorexa LHOK https://m.edsoo.ru/00adf68a
KUCIOTa,  (PU3UYECKHE U XUMHYECKHUE
CBOICTBa, MOJIyUYeHUE
34  |Mcnonws3oBanue  QocdaroB B kadectBebubmmoreka LIOK https://m.edsoo.ru/00adfc20
MUHEpAJIbHBIX  yAOOpeHuH.  3arps3HeHHE
MPUPOJTHON cpenbl hochaTamu
35 |Yraepoa, pacmpoctpanenue B npupojebudnuorexa LIOK https://m.edsoo.ru/00adfd9c
(bu3nuecKre U XUMHUIECKIE CBOHCTBA
36 Oxcugsl yraepona, wux ¢usudeckue wubudnuorexa LIOK https://m.edsoo.ru/00adfebe
XUMUYECKUE  CBOMCTBA.  DKOJOTMYECKHE]
MpoOJIeMbl, CBSI3aHHBIE C OKCHUIOM YIIIepoJal
V)
37  |YroyibHast KUCIOTA U €€ COJIU bubnunoreka LIOK https://m.edsoo.ru/00ae006c
38 [[Ipaktuueckas pabora Ne 4 mo Ttemebubmnoreka [{OK https://m.edsoo.ru/00ae027¢e
"[lonyuenue yrinekucioro ra3za. Kauecrsennas
peakius Ha KapOoHaT-HOH"
39 [[lepBonauanbHbie TOHATUA 00 opranmyeckux|budnuoreka LIOK https://m.edsoo.ru/00ae054e
BEIIIECTBAX KAK O COCMHEHUAX yriiepoja
40  [KpemHUii 1 €ero coeAMHEHUS bubnuoreka L{IOK https://m.edsoo.ru/00ae080a
41  [[Ipaktuueckas pabdora Ne 5. Pemenuebubmuoreka [{OK https://m.edsoo.ru/00aeObf2
DKCIICPUMEHTAJIBHBIX ~ 3a/lad =~ 10  TeME|
«BaxxHelnme HeMeTaulbl U X COSAMHEHUS»
42  |[KonTpoabHass padora Ne3 mo Temebubnuoreka LIOK https://m.edsoo.ru/00ae0el8
«Baxxkueitmmue HEMETAJLIIbI U x|
coeITMHEeHUsD)
43 |Ob6mas XapaKTEePUCTHKA xumuueckuxbubamorexa [{OK https://m.edsoo.ru/00ae103e
PJIEMEHTOB — MeTauioB. Meraminueckasy
CBSA3b M MeETaJuIMuecKass KpHUCTATUYECcKas
emérka. Duznyeckre CBOMCTBA METAJIOB
44 [ Xumuyeckue CBOICTBA metasuioB.bubnuoteka [{OK https://m.edsoo.ru/00ael 156
DINEKTPOXUMUYECKUNA  pAll HaMpsKeHUH
METaJIJIOB
45  |O6mume cmocoObl  momydeHus — Mertamios.bubmuoreka LIOK https://m.edsoo.ru/00ael 156
CrutaBel.  BpluncieHuss 10 ypaBHEHUSAM|
XUMUYECKUX  peaKkuui, ecld OJUH U3
[pEareHTOB COJEPIKHUT MPUMECH
46  [[loHsTHE O KOPPO3UHU METAILIIOB bubnroreka [{OK https://m.edsoo.ru/00ae1278
47  [[LlemoyHble METAILIBI bubnuoteka [{OK https://m.edsoo.ru/00ae14b2
48  |OKcUIBI ¥ TUAPOKCHUABI HATPHS U KaTus bubnuoteka [{OK https://m.edsoo.ru/00ae14b2
49  |[[lenouno3emenbHble MeTaIbl — Kanbluil ububaunorexa [{OK https://m.edsoo.ru/00ael5e8
MAarHHi
50 Baxnelume cCOEIUHEHUS KalbIUS bubnuoteka [{OK https://m.edsoo.ru/00aelS5e8
51  |O600mmeHue 1 cucTeMaTH3alus 3HaHUuH
52 DKéctkocTh BoabI M crtocoOb! €€ yctpanenust  [bubmuoreka LIOK https://m.edsoo.ru/00ae1886
53 [[Ipaktmueckass padora Ne 6 mo Temebubmmoreka [{OK https://m.edsoo.ru/00aelae8

"YKE&cTKOoCTh BOJBI U METOJBI €€ yCTpaHEeHUs"
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https://m.edsoo.ru/00ae15e8
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54

ATIOMUHUN

bubnuoteka [{OK https://m.edsoo.ru/00aelc64

55  |AmdorepHbie cBoiicTBa okcuaa u ruapokcuaa [bubnmuoreka LIOK https://m.edsoo.ru/00aelc64

56  [Keneso bubnuoreka L{IOK https://m.edsoo.ru/00ae1d86

57  Oxcunsl, ruapokcuasl u comu xkene3a (II) mbubmmorexa [{OK https://m.edsoo.ru/00ae35e6
pxenesa (111)

58  |006001eHme U cucTeMaTru3anus 3HaHUN

59  [Ipaktuueckas pabora Ne 7. Pemenunebubnaunorexa LIOK https://m.edsoo.ru/00ae3de8
DKCIIEPUMEHTAJIbHBIX ~ 3aJa4 [0  TeME
«Baxuelnine MeTalIbl U UX COCIUHEHUS)Y

60 |Boruncnenuss mo ypaBHeHHsM xumuueckuxbuodmmoreka LIOK https://m.edsoo.ru/00ael750
peaKuui, ecau OJMH W3 pEareHToB JaH B
M30BITKE WIN COJICPKHT IIPUMECH.
BoruncieHuss  MaccoBOM  J0JIM  BBIXOJA
[IPOJYKTa peakuu

61 |O000IIeHNE U cUCTEMATU3AIUs] 3HAHUI

62 |Konrpoabnass padora Ned mo Teme
«BaskHelilne MeTANIbI H MX COeTMHEHU»

63 |BemectBa u wMatepuansl B mnoBceqHeBHoMbuOmroreka LIOK https://m.edsoo.ru/00ae3f50
PKU3HU YEJI0BEeKa

64 | Xumuueckoe  3arpssHeHue  okpyxkatomeibudanoreka LIOK https://m.edsoo.ru/00ae4270
Cpe.ibl

65 |[Pomp xumuum B pemeHun sxonormdeckuxbudnuorexa [{IOK https://m.edsoo.ru/00ae4270
rpobiem

66  [Pe3epBHBIi YPOK. O06061eHne nbubnuoreka LIOK https://m.edsoo.ru/00ae0dOa
crcTeMaTHU3alys 3HaHUH

67  [Pe3epBHBII YPOK. O6061ieHne nbubnuotexa L{OK https://m.edsoo.ru/00adb33c
crcTeMaTHh3alys 3HaHU

68  [Pe3epBHBIi YPOK. O60061eHne nbubnuoreka L{OK https://m.edsoo.ru/00ad9cb2

CHCTeMaTHu3alusg 3HaHUH
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

ITPOLOECCA

N =

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
Xumus, 8 xmacc/ I'abpuenssa O.C., OctpoymoB W.I'., CnamkoB C.A., AKuuoHepHOE
obuiectBo «M3narenscTBo «lIpocBemenner»

Xumus. 9 knacc. ba3zoBelil ypoBeHb: YU4EOHUK IS 001I€00pa30BaTEIbHBIX YUPEKIACHUN /
O.C. T'abpuensa. — M: «Ipoday, 2017.

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

["abpuensn O.C. HacronbHas kaura ans yuutens. M.: bauk u K,2008.
Kuwm E. I1.Xumus. 9 knacc. U 1,2. IIpoBepounsie padotsl. — CapatoB: Jluneit,2014. — 64c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH

HUHTEPHET

RSN B W

HarnmsmHoe mocoOue ¢ TECTOBBIMH 3alaHUsSMU JIIi HMHTEPAKTHBHBIX JTOCOK
XMNMMA 8 -9 kinaccol

DVD aucku o xumuu -8 gacte 3(M)
https://resh.edu.ru/subject/lesson/1602/main/
https://resh.edu.ru/subject/lesson/3124/main/
https://resh.edu.ru/subject/lesson/1604/main/
https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2078/main/

. https://resh.edu.ru/subject/lesson/2073/main/
11.
12.
13.
14.
15.
16.
17.
18.

https://resh.edu.ru/subject/lesson/2072/start/

https://resh.edu.ru/subject/lesson/2069/main/
https://resh.edu.ru/subject/lesson/1608/main/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/2066/start/

https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/2435/main/
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https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2078/main/
https://resh.edu.ru/subject/lesson/2073/main/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2069/main/
https://resh.edu.ru/subject/lesson/1608/main/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/2066/start/
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/2435/main/

JIMCT KOPppEeKTUPOBKH padoyeil MporpaMmMbl

(noypounoro mianuposanus (I1IT) paboueii mporpaMmsl)

[Ipenmer: Xumus

Otnenedue: 8-9 Kiaccol

VYuurens: [lepeBozunkona T.A..

20 /20 y4eOHBIN TOJT

Cnoco0d
IL1anupye DakTHYECK IIpuunna
Ne  Tema KOPPEKTHPOB
Moe  KOJI- 0e  KOJI-BO KOPPEKTHPOB
ypoKa YpOKa KH
BO 4aCOB 4acoB KH
Tema ypoka
VYuurenb
«» 20r.
«COI''TACOBAHOM:

«

3amecturens aupekropa no YBP

»
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