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[Iporpamma o XMMuM Ha YPOBHE OCHOBHOTO 00IIETO 00pa30BaHMs COCTaBJIEHA HA OCHOBE TPEOOBAHUI K pe3ybTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIILHON MPOrpaMMBbl OCHOBHOTO 00111ero oOpa3oBanus, npeacraBieHHbIX B DI'OC 00O, a Takke Ha 0CHOBE (enepanbHoil padboueii
IIPOrpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLIEIILIMYU IPENoIaBaHus yueOHOro rpeaMera «XUMHUs» B 00pa3oBaTelbHbIX Oprann3anuax Poccuiickoit
denepanuu.

[Iporpamma o XxuMuu HaET MPECTaBICHHUE O LENSIX, 00IIel CTpaTerui 00ydeHHsI, BOCIIUTAHHS U Pa3BUTHUS O0YJAIOIIMXCS CPEICTBAMH YUE€OHOT O
IpeMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MIPEMETHOE COJIepKaHKe, TPEeTyCMaTPUBAET paclpe/ielieHHe ero Mo KjaccaM U CTpYKTypUpPOBaHHE I10
pasaciiaM U TEMaM MporpamMmal 0 XUMHUH, OTIPCACIIACT KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC XapaKTCPUCTUKH COACPIKAHUA, pPCKOMCHAYEMYIO
MOCJIEI0BATEIbHOCTD N3YUYEHUS XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKU Y4eOHOTO MpoIiecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXcsl, ONpeiesieT BO3MOKHOCTH MPeMeTa JUIsl pean3aly TpeOoBaHuUi K pe3ysbTaTaM OCBOECHHUS OCHOBHOM
o0pa3oBaTeNIbHOM MporpaMMbl Ha YpOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a Takke TpeOOBaHU K pe3yabTaTaM 00y4eHHs] XUMUU Ha YpOBHE Iiesiei
M3YYEHHUS MPeIMETa U OCHOBHBIX BUOB y4eOHO-I03HABATEIBHOMN I€ATEIHbHOCTH 00yJaroIerocs o OCBOCHUIO Y4EOHOTO COIEPKaHMUSL.

3HaHHE XUMHH CITYKUT OCHOBOM U1 (pOpMHUPOBaHUSI MUPOBO33PEHHS 00Y4arOIIerocsi, €ro MpeICTaBIeHUH 0 MaTepUAIbHOM €/IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT GopMUpyeMble XUMHEN MPEAICTaBICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUH U 00 HBOJIIOLMH BEIIECTB B MPUPOJE, O MYTAX PEeUICHUS
rJ100aJTBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI UEIOBEYECTBA — CHIPEBOI, SHEPreTHUECKOM, MUIIEBOM U SKOJIOTHYECKOl 06e301acHOCTH, MpodIemM
3/IpaBOOXpPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3alii BO3MOXKHOCTEN AJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 PyHKIMOHAIBHOIN rPaMOTHOCTH;
BHOCHT BKJIaJl B GOpMHUPOBaHKE MBIIIJICHHUS] U TBOPYECKUX CITOCOOHOCTEN 00y4aroNINXCs, HAaBBIKOB UX CAMOCTOSITENIbHOM yueOHOU NesITeIbHOCTH,
HKCIEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B TOBCETHEBHOM KM3HHU, TaK U B MPOPECCUOHAIBHON 1EATEIbHOCTH;
3HAKOMHT CO CIIeU (KON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3IJIS1a HA €IMHCTBO MPUPOIbI U YeJIOBEKa, SIBJIAETCS
OTBETCTBEHHBIM 3TallOM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00OYUaIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ] B
JKOJIOTMYECcKOoe 00pa3oBaHue 00yJaIOLIUXCA.

JlanHble HampaBieHUs B 00y4eHUH XUMHUHM 00eCTIeYMBAIOTCS CIEU(PUKON coaepkaHus yueOHOTO MpeMeTa, KOTOPBIN SBISETCS MeJaroruiecku
a/IalITUPOBAHHBIM OTPaKEHHUEM 0a30BOM HAYKU XMMHUH Ha OTIPENICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHKs OPUEHTUPOBAH HA OCBOECHUE 00YUAIOIIUMHUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUNA XUMHUH,
OCHOB HEOPraHUYECKOIM XMMUU U HEKOTOPBIX OTJENbHBIX 3HAYUMBIX MOHATUN OPTaHUYECKON XUMHH.

CrpykTypa coaepxaHus MPOrpaMMbl IO XUMHUH cHOPMHpPOBaHA HA OCHOBE CUCTEMHOTO TOIX0/a K e€ nzyueHuto. CoJiep:kaHue CKIIabIBaeTCs U3
CHCTEMBI MTOHATUI 0 XUMHUECKOM JIEMEHTE U BEILIECTBE U CUCTEMBbI MOHATHH 0 XUMHUYeCcKOH peakiuu. O6e 3T CUCTEMBbI CTPYKTYPHO OPraHU30BaHbl
10 MPUHILMUITY MOCJIEI0BATEIBHOTO Pa3BUTHsI 3HAHUI Ha OCHOBE TEOPETUUECKUX MTPECTABICHUNA Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ileproauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3H;



— TIPE/ICTABIICHUI 00 AIIEKTPOTUTHUECKON TUCCOIUAIIMN BEIIECTB B paCTBOpax.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPHYCCKU TIOJTyUYSHHBIX M OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS ITOCIICIOBATEILHO OT OJTHOTO
YPOBHS K JIPYrOMY, BBITIONHSIS (DYHKITMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BOBMOKHOCTEH MPAKTUYECKOTO MPUMEHCHHSI U
MOJTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHMe MPOrpaMMEbI TI0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHHS O XUMUYCCKOW COCTABIIAIONICH HAYYHOUW KAPTHHBI MUPA B JIOTHKE €&
CHUCTEMHOM MPUPOIBI, IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAaHUIO M METOJIaM MO3HAHUS B HayKe. M3ydeHne XuMuu mpoucxouT ¢ MPUBJICUCHUEM
3HAHWUN U3 paHee N3YYEeHHBIX yUueOHbIX npeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 knaccb» u «Puznka. 7 Kimacey.

[Ipu u3ydeHnn XUMHUH TPOUCXOIUT (POPMHUPOBAHKE 3HAHUIN OCHOB XMMHYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, TPAKTHIECKOMN
NESITETFHOCTH YeJIOBEKa U KaK OJTHOTO U3 KOMIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7ada yueOHOTO MpeaMeETa COCTOUT B (DOPMUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAHUN — BaXHEHINX (DAKTOB, TIOHATHH, 3aKOHOB U TEOPETUUYECKUX TTOJIOKEHUH, TOCTYIMHBIX 0000IIEHHI MUPOBO33PEHUECKOTO
XapaKkTepa, S3bIKa HAyKH, B MPUOOIIEHNN K HAYYHBIM METOIaM TIO3HAHUS MTPU U3YUYCHUH BEIIECTB U XUMHUUECKHX PEaKInii, B JOPMHUPOBAHUU U
Pa3BUTHU TTO3HABATEIBHBIX YMEHUN 1 WX MIPUMEHEHUH B YI€OHO-TI03HABATEILHON M Y4eOHO-HUCCIEA0BATEIbCKOM NeATeTbHOCTH, OCBOCHHUH TTPABUIT
0e30macHOTO OOpaIeHus ¢ BEMIECTBAMHU B MIOBCETHEBHOM KU3HMU.

[Ipu n3ydeHnn XMMHUKM Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs BaXKHOE 3HAUCHHUE TPUOOPEITH TaKue TENH, KaK:

— (hopMUpPOBaHNE HHTEIIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUUYECTBY, CAMOCTOSITEIILHOMY MPUHSITHIO PEIICHHM,
CrOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIIOBHSM KU3HU;

— HaIpaBJIECHHOCTh 00yUYEHHUS Ha CUCTEMATHYECKOE MPHUOOIIEHNE 00YIAIOIIMXCSI K CAMOCTOSITEIPHON MTO3HABATEIBHOM ICITEILHOCTH, HAYYHBIM
METOJIaM TI03HaHUs, (HOPMHUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrieueHre yCIOBH, CIIOCOOCTBYIOMMUX TPHUOOPETECHUIO 00YUAIONTUMHUCS OIBITA Pa3HOOOPAa3HOH NEeATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHNS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIHH ), UMEIOIINX YHUBEPCAIILHOE 3HAYCHHE IS PA3IMYHBIX BUJIOB JIEATEILHOCTH;

— (hopmupoBaHue 001ICH GYHKITMOHAITHPHOM U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSICHATD U OIICHUBATD SIBIICHUS
OKPYXKAIOIIEr0 MUPA, UCIIOJIb3YsI 3HAHUSI M OIIBIT, TTOJTYYCHHBIC IPU U3YYCHUU XUMUHU, TPUMEHSTh UX MPU PEIICHUH MPOOJIeM B MIOBCETHEBHOM KU3HH
Y TPYJIOBOM JESATEIbHOCTH;

— ¢opMupoBaHue y 00ydaromuxcs ryMaHUCTUYECKUX OTHOLICHHUH, MOHUMAaHUSI IEHHOCTH XUMHUYECKUX 3HAHHUM JUTIsl BBIPAOOTKU IKOJIOTUYECKU
11e1eco00pa3Horo MOBEACHUS B OBITY M TPYJOBOM AEATENLHOCTH B LIEISX COXPAHEHUS CBOETO 3[I0POBbS M OKPYXKAIOIIeH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIUH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS 00II€UeTIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MO U HANIPABJICHHOCTH JajbHEHIIero o0ydeHusl.

Oo01ee yncIo 4yacoB, OTBEIEHHBIX JJIS U3YYEHUS] XUMHUH HA YPOBHE OCHOBHOTO 00111ero 00pazoBanusi, coctaniseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJICNI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

9 KVIACC

BemecTBo 1 XuMHUYeCKas peakuus

[Tepuoanueckuii 3akon. [lepuoanueckas cucrema xumuueckux snemeHToB Jl. . MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX NEPUOI0B, KAWL, KAJTbLIHSI U UX COCTUHEHUN B COOTBETCTBUHM C MOJIOKEHUEM JIEMEHTOB B
[Iepnoanueckoii cucTteMe U CTPOEHUEM X aTOMOB.

CtpoeHnue BemecTBa: BUIbl XUMHUYECKOU CBSI3HU. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAILTUYECKON
PEIETKY U BU/Ia XUMUYECKON CBS3H.

Knaccudukaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEMIECTB. XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIINXCS K PA3IMYHBIM KJIACCaM HEOPTaHUYECKHUX
COEJIMHEHU I, TeHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMu4ecKuX peakiiuii Mo pa3IuvdHbIM MTPU3HaKaM (TI0 YUCITY M COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P deKTy,
10 U3MEHEHUIO CTEMEHEH OKUCIICHUS XUMUYECKUX JIEMEHTOB, TI0O 00OPaTHMOCTH, TI0 YYaCTHIO KaTaau3aTopa). JK30- U dJHIOTEPMHUIECKUE PEAKITUH,
TEPMOXUMHUYECKHE YPAaBHEHUS.

[TonsiTie o ckopocTn XuMHUeckoi peakuuu. [lonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peaklusax. [IoHATHe 0 TOMOT€HHBIX U
reTeporeHHbIx peakuusx. [lonstue o katanuse. [lonsaTre o xumudyeckom paBHOBecuU. DAKTOPBI, BIMUSIONIME HA CKOPOCTh XUMUYECKON PEAKIIUU U
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH, SJICKTPOHHBIN OaaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHOM peakiuu. CocTaBiIeHUE YpaBHCHUM
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI C HCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTrO OanaHca.

Teopus 3MEKTPOIUTUUECKON JUCCOLMAIIUU. DIEKTPOJIUTHI U HEANEKTPOJIUTHI. KaTHOHBI, aHHOHBI. MEeXaHU3M IUCCOLM AU BEUIECTB C PA3IMYHBIMU
BUJIaMU XUMHUYeCKO cBs3u. Ctenenpb nuccounanuul. CHUIIbHBIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y clnoBusi MPOTEKaHUs peakiii HOHHOTO 0OMeHa, MOJIHbIE U COKpalIEHHbIE HOHHbIE YpaBHEeHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAHUH U COJICH B CBETE MPEJICTaBICHUN 00 AIEKTPOIMTUYECKOM qucconuanui. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHsATHE O TUapOIN3e
COJIEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJIENISIMU KPUCTAINTNYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U HeMeTaIlJIoB (rpadurta u anMasa), CII0’KHBIX BELIECTB
(xopuaa HaTpusl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOM peakiuu OT BO3JICHCTBHS pa3IuvHbIX (DAKTOPOB, UCCIIEIOBaHHE
AJIEKTPOTIPOBOIHOCTH PACTBOPOB BEILIECTB, MpoIiecca AUCCOIUAIIUHN KUCIIOT, IEI0Ye U colieil (BO3MOKHO UCMOIb30BaHUE BIIEO MAaTEPUAIIOB),
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEaKIuil HOHHOTO 0OMeHa (0Opa3oBaHUe Ocajika, BbIICTICHHE ra3a, 00pa3oBaHue
BOJIbI), ONIBITOB, HILTFOCTPUPYIOIINX TPUMEPHI OKUCIUTETFHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHre, peakluy Pa3iokKeHHs, COeTMHEHUS),
pacrno3HaBaHUE HEOPraHMYECKUX BEUIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIMi Ha HOHBI, pEHIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTasibl M UX COeIUHEHUS



OOm1ast xapakTepuCTHUKA ranoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTeNeHU oKucieHus. CTpoeHue u GU3n4ecKue CBOWCTBA MPOCTHIX
BEIIECTB — rAJIOTeHOB. XMMUYECKHE CBOKWCTBA HA IIpUMEpE XJI0pa (B3auMOJIeHCTBHE C METaJUIaMH, HEMETalIaMH, [IeJIoyamMu). XIJI0POBOIOPO/I.
CounstHast KUCIIOTa, XMMHUYECKHE CBOICTBA, NOJyuyeHue, mpuMeHeHue. [leiicTBue xjiopa 1 XJ0poBOIOpOia Ha OPraHu3M uenoBeka. Baxuneiine
XJIOPU/IBI M UX HAXOXKJCHUE B TIPUPO/IE.

Oomast xapakTepucTuka seMeHToB VIA-rpymmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTeNeH! okucieHus. Ctpoenue u puzndeckne
CBOMCTBA MPOCTHIX BEUIECTB — KMUCIOPO/a U CePhl. AJUTOTPOTIHBIE MOTU(BHUKAIIMHA KHCIOPOaa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOI0POI,
CTpoeHue, (pu3muecKre 1 XuMUIecKue cBoicTBa. OKCHIIBI CEPhI KaK MPEICTABUTEIHN KHCIOTHBIX OKCHIOB. CepHast KHCII0Ta, (PU3NYeCKHe U
XMMHUYECKHE CBOMCTBA (00IIHe Kak MPEICTaBUTEINS Kilacca KUCIOT U CrienU(pHUecKue). XUMHUYECKHE PEaKIInH, JISKAIINe B OCHOBE TIPOMBIIIIEHHOTO
crioco6a nostyueHust cepHoi kuciaoTel. [Ipumenenne ceproil kucnotsl. Cosn cepHOM KUCIIOTHI, KaUeCTBEHHAs peakius Ha cyabdar-uoH. Haxoxnenue
Cephl U €€ COCTMHEHUH B MPUPOJIe. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl COSTMHEHUSIME cepbl (KHCIOTHBIE TOXKIH, 3arp I3HEHHE BO3/IyXa U
BOJIOEMOB), CITIOCOOBI €ro MPEA0TBPAICHUS.

OOmast xapakTepucTUKa 1eMeHTOB V A-rpymibl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHHS. A30T, pacipOCTPaHEHHE B
npupoje, hu3ndecKkne U XUMHUIECKHe cBoicTBa. KpyroBopoT a3oTa B mpupoie. AMMHUAK, ero (pu3ndeckne U XUMHUECKHE CBOMCTBA, TIOTydeHHE U
npuMeHeHne. Cou aMMOHUS, UX (PU3MUECKUEe U XUMUYECKHE CBOWCTBA, TpUMeHeHne. KauecTBeHHas peakiis Ha MOHBI aMMOHUS. A30THAsI KHCIIOTa,
e€ mosrydenue, pu3nuecKknue U XUMHUYECKHE CBOMCTBA (00IIME KaK MPEeACTaBUTEN S Kilacca KUCIOT U cneruduyeckue). Mcrnonb3oBaHue HUTPATOB U
coJielt aMMOHHSA B Ka4YeCTBE MUHEPAIBbHBIX yI0OpeHnil. XUMHUUYECKOe 3arpsi3HeHNE OKpYKaIoLell cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3sHEHUE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, aumoTponHbie Moaudukauu Gocdopa, huzndeckue u xumuueckne cBoiictBa. Okeun hochopa
(V) u pocdopHas kucnora, Gpu3ndeckre 1 XMMHUIECKHE CBOMCTBA, oiryueHue. Mcrons3oBanue GocdaroB B KauecTBE MUHEPATBHBIX YI0OPEHUH .
O6mras xapakrepuctuka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTePHBIE CTETICHU OKUCIICHUS. YTIIEPO/I, AJTIOTPOITHBIC
MoAu(UKAIIMH, paCIPOCTPaHEHHE B IPUPOE, hHU3nUeCKue U XuMuieckue ceorctBa. Ancop6uus. KpyroBopot yriaeposa B npupoje. OKcu bl
yriaepoja, ux pu3ndeckue U XMMHUYEeCKHe CBOMCTBA, ICIICTBUE HA KUBBIE OPraHU3MbI, OJydeHUE U MPUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBI,
CBsI3aHHBIE C OKcuJoM yriepoaa (IV), runotesa riao0anbHOro NOTEIJICHUSI KIIMMaTa, MapHUKOBBINA 3¢ (dekT. YToabHas KUCIOTa U € COJIH, UX
¢buznueckue U XuMUYecKre CBONWCTBA, NOJy4YeHHe U pruMeHeHre. KauecTBeHHas peakius Ha kKapOoHaT-uoHbl. Mcnons3oBanue kapOOHATOB B OBITY,
MEHIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriaepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, IIHIIEPUH, YKCYCHAas
kucnota). [IpupoiHbie HCTOYHUKHU YTIIEBOIOPOAOB (YTOJb, IPUPOIAHBIN a3, He(Th), MPOIYKTHI UX NepepadoTku (OEH3UH), UX POJIb B OBITY U
poMbIIeHHOCTH. [IoHATHE 0 OHOJIOrMYecKH BaXKHBIX BEIIECTBAX: JKHUpaX, OeIKax, yrieBo ax — U UX POJIU B )KU3HH YesoBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPraHMUECKUX COCIMHEHUI.

KpemHuuii, ero ¢pusnyeckue u XuMruecKkue CBOMCTBa, oMydyeHue U npumeHeHne. CoeJMHeHUs! KpeMHUs B pupoje. Ob1ue npeacTaBieHus 00 oKcuzie
kpemHus (IV) u kpemHueBoil kucinore. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHel1ne cTpouTeabHble MaTepHallbl:
KepaMHKa, CTEeKJIO, IEMEHT, OETOH, ese300eToH. [IpobieMbl 6e301acHOro MCroJib30BaHMsI CTPOUTENBHBIX MaTepHajIOB B IOBCEAHEBHOM KU3HHU.
Xumuueckuii IKCnepumenm:



M3y4yeHue 00pasIioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, IPOBEICHUE KAaU€CTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U HAOIIIOICHHE
MIPU3HAKOB UX MTPOTEKAHUS, OIBITHI, OTpaKarolue ((U3NIecKre U XUMHYSCKHE CBOMCTBA TAJIOTCHOB U UX COCTUHEHHH (BO3MOXKHO HCIIOJIh30BAHKE
BHJIEOMATEPHUAJIOB), 03HAKOMJIEHHE ¢ 00pa3iamMu XJIOpUI0B (TaJOreHHI0B), O3HAKOMIICHUE C 00pa3iaMu cephl U €€ COeTUHEHUSIMH (BO3MOKHO
MCII0JIb30BaHNE BUICOMATEPHAIIOB), HAOIIOICHHE MpoIlecca OOyrIMBaHUS caxapa Mo/ JSHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, H3yYCHUE
XHUMHYECKUX CBOMCTB pa30aBIICHHON CEpHOM KHCIIOTHI, TPOBEICHUE KAYECTBCHHOH peakiiny Ha cylb(aT-uoH U HAOII0ACHHE MTPU3HAKa e€ TPOTCKaHMS,
03HaKOMJIEHHE C (U3NYECKMH CBOMCTBaMU a30Ta, ocdopa 1 UX COEAUHEHUN (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U
dhochopHBIX y1oOpeHuid, MoTydeHne, COOMpaHue, paclio3HaBaHUE U U3YUYE€HHUE CBOMCTB aMMUaKa, MPOBEJACHUE KaUeCTBEHHBIX PEAKIIM HAa HOH
aMMOHUA U (pochaT-uoH U U3ydeHHe NMPU3HAKOB WX MPOTEKAHMS, B3AUMOJICHCTBHUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIbIO (BO3MOKHO
HCI0JIb30BAHNE BUJIEOMATEPHUAIIOB), U3YUEHUE MOJIENIeN KPUCTAINIMYECKUX PEIETOK aiMasa, rpaduTa, QyniaepeHa, 03HaKOMIIEHHE C TPOLIECCOM
a7IcCOpOITMU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIJIEM M YCTPOMCTBOM MPOTHUBOTA3a, MOJTydeHUE, COOMpaHne, pacCTiO3HABAHUE U N3yUCHUE
CBOMCTB YTJIEKHUCIIOTO T'a3a, MPOBEICHNE KAaUeCTBEHHBIX PEaKIInii Ha KapOOHAT M CHIIMKAT-UOHBI U U3YYCHHE TIPU3HAKOB MX MPOTEKAHUS,
03HAKOMJICHUE C TIPOIYKIIMEH CUITMKATHOU MTPOMBIITUICHHOCTH, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHenne HeMeTauTbl 1 uX
COETUHEHUS.

MeTaJulbl M UX COETMHEHUS

OO01as XxapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJI0KkeHus B [leproauueckoii cucreme xumMuueckux snemeHTos /1. 1.
MenneneeBa u crpoeHusi aToMoB. CTpoeHHne MeTauioB. MeTajuindeckas CBA3b U METAUNIMYECKas KPUCTAJUTMYECKAs peIETKA. DIEKTPOXUMUYECK I
psAn HanpsDKEHUH MeTauioB. @U3NYECKne U XUMHUYECKHE CBOMCTBAa MeTaiutoB. O01ue criocoObl moydeHus: MetauioB. [ToHaTrue o koppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3un. CruiaBsl (CTailb, YyTr'yH, TIOPATIOMUHUIN, OpOH3a) U UX PUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

lenouynsie MmeTaiIbl: osioxkeHue B [lepuoanueckoit cucreme xumuueckux anemenToB Jl. . MenpeneeBa, cTpoeHre UX aTOMOB, HaX0K/IEHUE B
npupojae. Pusnyeckre U XUMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U THAPOKCUIBI HATPUS U Kanud. [IprMeHeHune meaoyHbIx
METaJJIOB ¥ UX COECTUHEHUIA.

[IlerouHO3EMENBHBIC METAJUIBI MAarHUW U KaJIbLIUM: ToJIo)KeHHne B [lepronnueckoit cucreme xumuueckux sneMenToB . M. MeneneeBa, CTpOCHUE UX
aTOMOB, HaXOKJIeHUE B npupoje. Puznyeckue 1 XUMHUYECKHE CBOMCTBA MarHus U Kanblus. Baxkneiimue coemuHeHNs Kanblust (OKCH, THIPOKCHU],
coin). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHSI.

Amnromunmit: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux anementon Jl. M. MeneneeBa, cTpoeHre aToMa, HaX0XkACHHUE B IPUPO/IE.
duznyecKkue U XMMHUYECKHUEe CBOMCTBA alltoMUHUA. AM(OTEpHbIe CBOICTBA OKCHIA U THAPOKCH/IA ATFOMUHUS.

XKeneso: nonoxenue B [leproanueckoii cucreme xumudeckux snemeHToB Jl. Y. Mengeneesa, cTpoeHrne aToMa, HaxoxaeHue B npupoje. dusznueckue
1 XUMHUYECKHE CBOMCTBa xkene3a. OKcuibl, TuApoKkcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBOICTBa U MOJTy4eHHE.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHHE C 00pa3I[aMi METaJIOB M CIJIABOB, UX (PHU3NYECKIMU CBOMCTBAMU, U3yUYEHHUE PE3YIbTaTOB KOPPO3UH METAIIOB (BO3MOKHO
MCIO0JIb30BaHNE BUIEOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KalIbIMs M HATPHS ¢ BOAOH (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBAHUE CBOUCTB KECTKOW BOJIBI, MPOIlecca TOPEHUS JKeJle3a B KUCIOpoie (BOZMOKHO UCTIOIb30BaHUE BUIEOMATEPUATIOB),



MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMi HAa HOHBI: MarHus, Kajabllvs, aJTllOMUHUS, IMHKA, kene3a (II) u xenesa (I1I), menu (I11), Habmronenue u
ONMCAHKE IIPOLIECCOB OKPAILIMBAHUS IUIAMEHU HOHAMU HATPUS, KaJIus U KalblMsl (BO3MOKHO MCIOJIb30BAaHUE BUIE€OMATEPUAIIOB), UCCIIEI0BAaHUE
aM(OTEPHBIX CBOWCTB I'UIPOKCUIA ATFOMUHUS ¥ THIPOKCHIA IIMHKA, PEIICHHE YKCIIEPUMEHTANIBHBIX 3314 10 TeMe «BakHelmne MeTamibl 1 uX
COEJIUHEHUS.
XHuMHS M OKPYKAIOLIAs cpeaa
BemectBa 1 Matepuaiibl B IOBCEJHEBHOM KU3HU YeIoBeKa. bezonacHoe ncnonb30BaHUe BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momonis
MIPU XUMUYECKHUX 05KOTaX U OTPABIICHUSX.
XUMHYECKOE 3arpsi3HEHUE OKpYXKarouleil cpeapl (mpeenbHas JoMycTiMas KOHLeHTpanus BeuecTs, qanee — [1IK). Poibs xumuu B periennn
9KOJIOTUYECKHUX TTPOOIIEM.
Xumuueckuit IKCnepumenm:
U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHbIE MaTepUalbl).
Mesrcnpeomemmnnie ceasu
Peanu3zanus MeXnpeaAMETHBIX CBA3€H MPU U3y4EeHUH XUMUU B 9 Kilacce OCYLIECTBIISIETCS Yepe3 UCIIOb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX
MOHATHM, TaK U TIOHATUH, SIBJISIFOIIUXCSI CHCTEMHBIMH JUISl OTAENBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IMKIIA.
OO01ue ecTecCTBEHHO-HAYUHbIE TIOHATHSA: HAyYHBINH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KIaccuduKalus, MepuoJu4HOCTh, HAOII01EeHHE,
SKCIEPUMEHT, MOJICTIUPOBAHIE, U3MEPEHUE, MOJIETh, IBJICHUE, TAPHUKOBBIHN 3(h(eKT, TEXHOIOTUsl, MaTepPHAIIbI.
®du3nka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI, paUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHUM 3apsij, POBO JHUKH,
MOJIYIPOBOAHUKH, TUJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEUIeCTBa, ra3, pacTBOP, paCTBOPUMOCTb,
KpUCTAJIJIMYECKas pelérka, CruiaBbl, (PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMHUECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COlHIIE.
buonorus: porocunres, npixanue, Ouocdepa, sIKocucTeMa, MUHEpAJIbHbIE YA0OpEHUs, MUKPOIJIEMEHThI, MAKpO3JIEMEHTbI, MUTATEIbHbIC BEIIECTBRA.
I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPO/IbL, MOJIE3HbIE HCKOMIaeMble, TOTLITUBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE OCHOBHOI'O OBLHIEI'O

OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS MPOIPAMMbI OCHOBHOTO 00IIET0 00pa30BaHUsI JOCTUTAIOTCS B XO/I¢ OOYUCHUS XUMHUHU B €JMHCTBE yIeOHOM 1
BOCIIUTATENILHOM JIESITEIILHOCTH B COOTBETCTBUH C TPAAUIIUOHHBIMH POCCHHCKUMHE COIHOKYIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH [[CHHOCTSIMH,
NPUHATHIMA B OOIIIECTBE MTPABUJIAMH U HOPMAaMU TOBEICHHS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHSI U COIIMATN3AIMN
oOyuaronuxcs.

JIMYHOCTHBIE PE3yabTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOLIUXCSl PYKOBOJICTBOBATHCSI CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMI U paCIIUPEHUE
OTIBITA JICATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYECKOT0 BOCIIUTAHNS:



[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY M HAyYHOMY HacJeInI0, TOHUMAHUS 3HAYCHUSI XUMUYECKON HAYKH B
KU3HU COBPEMEHHOTO O0IIECTBA, CIIOCOOHOCTH BIAETh JOCTOBEPHON HH(OPMAIHEH O MEePEIOBhIX JOCTIKEHHUIX U OTKPBITUSIX MUPOBOU U
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPa 1 OOIIECTBa;

2) rpaKIaHCKOT0 BOCIIUTAHMA:

MPEJCTABICHHS O COIMATIBHBIX HOPMAaX M MPAaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
I0JIE3HOM, yueOHOMCCIIE0BATEIbCKOM, TBOPUECKON U IPYTrUX BUAAX JIE€ATEIbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HON COBMECTHOM AEATEIbHOCTH IPU
BBITIOJTHEHUH YUeOHBIX, TIO3HABATENFHBIX 33/1a4, BHIIOJTHEHHN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUHU YI€OHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHHUIO ¥ B3aMMOTIOMOIITH B IPOIECCE ITON YUeOHOH e TeTbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE MOBEJICHHUE U IMIOCTYIKH CBOUX
TOBApUIIEH C IMO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM € YIETOM OCO3HAHUS MOCIIEACTBUH IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHUPOBO33pEHUYECCKHE TIPECTABICHHUS O BENIECTBE U XUMUIECKON PEaKIIH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
COCTABJISFOIIIME OCHOBY ISl TOHUMAHHS CYIIHOCTH HayYHON KapTUHBI MUPA, IPEIICTaBICHIS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IHI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOJTHOM CPEloi, O POJIM XUMHUH B TIO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

MO03HaBATEIbHBIC MOTHBHI, HAIIPABJICHHBIC HA MOJyYeHNE HOBBIX 3HAHHI TI0 XUMUH, HEOOXOJIMMBIE [T OOBSICHEHUS HAOIF0JaeMbIX TIPOIIECCOB U
SIBIICHUH, TIO3HABATEIbHOU, H(OPMAITMOHHON U YUTATEIBCKON KYJIbTYPhl, B TOM YUCIJIE HABBIKOB CAMOCTOATEIbHON pabOThI C yUeOHBIMU TEKCTAMH,
CIPaBOYHOM JUTEPATYPOH, TOCTYITHBIMH TEXHUYECKUMU CPEICTBAMU HH(POPMAIIHOHHBIX TEXHOJIOTHA;

WHTEpeC K 00YUCHHIO U TTO3HAHUIO, JII0O03HATEIIBHOCTD, TOTOBHOCTh U CIIOCOOHOCTh K CaMO0Opa30BaHUIO, IPOSKTHON U UCCIIEI0BATEIbLCKOM
NesITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlIE€HHOCTU U YPOBHS 00y4€HHUs B TabHEHUIIIEM;

4) hpopMupOBaAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha 3[I0POBBIN 00pa3 KU3HH, OCO3HAHUE MOCIEACTBUMA U
HEMpPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOT0JIs, HAPKOTUKOB, KYpEHHS ), HEOOXOIMMOCTH COOIIOICHHSI TPaBUiI 0€3011aCHOCTH MpHU
oOpallleHnH C XUMUYECKUMU BEIIECTBAMU B OBITY U PEabHOM HKU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpPEC K MPAKTUIECKOMY U3YUYEHHIO Tpodeccuil u TpyJa pa3IuvyHOro poja, yBaKeHUE K TPYAY U pe3yibTataM TPYAOBOM AEITEIbHOCTH, B TOM YUCIE
Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHUM 110 XUMUU, OCO3HAHHBIN BEIOOD MHIUBUAYAIBHON TPAEKTOPHUH MPOJOIIKEHHUS 00pa30BaHus C yIETOM
JTUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUU, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCremHoM MpodeccnoHalbHOM 1eATEeNbHOCTH U
pa3BUTUS HEOOXOTUMBIX YMEHUHN, TOTOBHOCTH aJalTUPOBATHCS B MPO (HecCHOHATILHOM cpefie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTHYECKH 11eJ1IecO00pa3HOe OTHOIIEHUE K MMPUPO/Ie KaK UCTOUHUKY KH3HHU Ha 3eMile, OCHOBE €€ CyIIIeCTBOBAaHUS, IOHUMaHUE IEHHOCTH 3]10 POBOTO
u 6e3omacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3UUYECKOMY U IICUXHUUYECKOMY 3/10POBBIO, OCO3HAHUE IIEHHOCTH
coOJII0/ICHNs ITPaBUJI O€3011aCHOTO MOBECHUS IPU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYalUX, YTPOXKAIOIINX 3/I0POBbIO U )KU3HHU JIIOJIEH;



CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TOTy9aeMbIC IPU U3YUYSHUU XUMUH, JJIs PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH TPUPOTHON Cpeaoi, s
MTOBBIIICHUS YPOBHSI KOJIOTHYECKON KYJIbTYPhI, OCO3HAHHS TJI00ATLHOTO XapaKTepa KOJOTHUYECKUX MPOOIeM U IMyTel X pelieHUs TOCPEACTBOM
METOJIOB XUMHH, SKOJIOTUYECKOTO MBIIIICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B ITO3HABATEIILHOM, KOMM YHUKATUBHOU M COIIMAIBHON MTPAKTHUKE.
METAIIPEMETHBIE PE3YJIbTATBI

B cocTaBe MeranpeMeTHBIX Pe3y/IbTaTOB BBLICISIOT 3HAYUMBIC 171 (DOPMHUPOBAHHSI MUPOBO33PECHHS OOIIIEHAYIHBIC IOHITHS (3aKOH, TCOPHSI,
MIPUHIIUIL, TUTIOTE3a, (PaKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U APYroe. ), KOTOPHIE UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax 1
MO3BOJIIIOT HA OCHOBE 3HAHUM U3 ATHX MPEAMETOB (POPMHUPOBATH MIPEICTABJICHHE O IIEJIOCTHON HAyYHOW KapTHHE MUPa, U YHUBEPCAIbHBIC yueOHbIE
neicTBus (Mo3HaBaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), KOTOpPhIE 00ecreynBaoT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITETHbHOMY
TJIAHUPOBAHUIO U OCYIIECTBJICHUIO YI€OHOU e TENHHOCTH.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBble Joruueckue aAeMcTBHUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHIECKOTO MBIIIJICHUS TTPU OCBOCHHUH 3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TTOHATUH (BBIICTSATH UX
XapaKTepHbBIC MPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C IPYTUMHU MOHSATHUSMH), UCTIOJIb30BATh TIOHITHS I OOBSICHEHUS OT/IETBHBIX (DAKTOB U
SIBJICHUH, BBIOWPATh OCHOBAHUS M KPUTEPHH IS KIIaCCU(UKAIIMN XUMHYECKUX BEIIECTB M XUMHUECKUX PEaKIUi, yCTaHABIUBATh TPUYUHHO -
CJICICTBEHHBIC CBSI3M MEXKTy O0BEKTaMU U3y4EHUsI, CTPOUTD JIOTUUECKHUE PACCYKIEHU (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), IEJaTh BBIBOIbI
M 3aKJIIOYECHHS;

yMEHHE MTPUMEHSATH B MPOIECCE TTO3HAHUS MOHATHS (TTPEAMETHBIC U METANPEAMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCTIOIh3YEMbIC B XUMHH,
peoOpa3oBhIBATh MIUPOKO MPUMEHSIEMBIC B XUMHUU MOJIEBHBIC MTPEACTABICHUS — XUMHYECKUI 3HAK (CHMBOJI AJIEMEHTA), XUMUYECKast popMysia u
ypaBHEHUE XUMHUYECKON PEaKIIUU — IIPH PEIICHUH YIeOHO-TI03HABATEIbHBIX 33/1a4, C YYETOM 3TUX MOJICIBHBIX MPEJCTaBICHUHN BBISBISATD U
XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKUA N3YyYaeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB M XUMUUYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIC CBS3H U MPOTHBOPEUHS B U3y4aeMbIX ITPOIECCaX U SIBJICHUSIX.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

YMEHHE UCII0JIh30BaTh IMOCTABJICHHBIC BOMPOCHI B KAY€CTBE HHCTPYMEHTA MTO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JUISI (JOPMUPOBAHUS TUIIOTE3HI 110
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHIA,

MpHOOpETEHUE OMBITA M0 IIAHUPOBAHUIO, OPTAHU3ALIMU U MTPOBEICHUIO YICHUUECKUX SKCIIEPUMEHTOB, YMEHHE Ha0II01aTh 32 X0JI0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €r0 PE3yNbTat, GOpMYIUPOBaTh 0000IIEHNUS U BBIBOBI MO Pe3yabTaTaM MPOBEAEHHOTO OIbITA, UCCIIEOBAHMUS,
COCTaBJISAITh OTUET O MPOJCIIaHHOK padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATTU3UPOBATh U HHTEPIPETUPOBATH UH(OPMALIHIO PA3IMYHBIX BUIOB U (GOPM MPEICTABICHHUS, TOTy4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs TIUTEPATypa XMMHUYECKOTO COJIEpKaHus, CIIPaBOYHbIE TOcoOus, pecypchl IHTepHeTa), KpUTUUECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HHPOPMAIIHUIO;

yYMEHHE MPUMEHSTH PAa3TUYHbIE METObI M 3aPOCHl IPU MOUCKE 1 0TOOpe MHPOPMAIIUU M COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUS Y4eOHBIX U TIO3HABATENBHBIX 3a7a4u ONPEeAeIEHHOTO TUIIA, MPUOOPETeHHE OTBITa B 00JIACTH UCTIOIb30BaHUs HH(DOPMAIIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJIAZICHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BaHMSI Pa3IMUHbIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO BEIOUPATh
ONTUMAIIbHYIO (hOpMY TIpEACTaBICHNUS HHPOPMALIMU U WIUTIOCTPUPOBATH PEIIaEMbIE 33141 HECIIOKHBIMU CXEeMaMH, IUarpaMMaMu, 1PyTrUMH
dbopmamu rpaduKy U UX KOMOUHAIUSIMU;
YMEHHE HCII0JIb30BaTh M aHAJTM3UPOBATH B IIpoliecce yIeOHOM U HCCIeI0BATENBCKOM NeSATENFHOCTH HH(POPMAIIHIO O BIUSHUH IPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOILEH IPUPOAHOM Cpebl.
KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el cTBHA:
YMEHHMS 337aBaTh BOMPOCHI (B X0JI€ Anajora v (Win) AUCKYCCHH) MO CYIIECTBY 0OCYX AaeMOi TeMbl, GOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;
YMEHHUSI IPECTABIIATH MOJIyYEHHbIE PE3YIbTaThl IO3HABATEILHOM 1€ATEIbHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTaX; JeJIaTh MIPE3EHTALMIO PE3yJIbTaTOB
BBITIOJTHEHUST XUMHYECKOTO IKCIIEpUMEHTA (JTA0OPAaTOPHOTO OIBITA, IA0OPATOPHOU PabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);
YMEHHS y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENLHOM U UCCIIEIOBATENBCKOM NEATENIbHOCTH MPU PELICHUH
BO3HUKAIOMIMX MPoOIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBAHMS MO3UIUH (00CYKIeHUS, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMBI»,
KOOPJIMHAIINS COBMECTHBIX JIEHCTBUH, OIIpe/ie]IeHHe KPUTEPUEB 10 OLIEHKE KaueCTBa BHIIIOJIHEHHON pabOThI U Ipyrue).
PeryasiTuBHbIE yHUBEpPCAIbHbIC YUeOHbIE 1eliCTBUA:
YMEHHE CaMOCTOSTEIbHO OMPEEIATh LENU AeSITeIbHOCTH, TUIAHUPOBATh, OCYILECTBIISATH, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH KOPPEKTUPOBAThH
CBOIO JICATEILHOCTH, BEIOUpaTh Hanbosee 3 (HeKTUBHBIEC CITIOCOOHI peleHusT yUeOHBIX 1 MTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIFHO COCTABIISATh UITH
KOPPEKTUPOBATh NMPEAJIOKEHHBIN aJrOpUT™M ACUCTBUN IPU BBHITIOJHEHUH 33/1aHU C YUETOM MOJTYYeHHs] HOBBIX 3HaHUN 00 U3y4aeMbIX O0BEKTaX —
BEIIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO Pe3yibTaTa 3asBJICHHON 11e7T, YMEHHE UCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI,
npeyiaraeMble B YCIIOBUU 3aJJaHHM.
MNPEIMETHBIE PE3YJIBTATbBI
B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTEILHOIO COAeP KaHUs, YCTAHOBJICHHOTO JaHHOU (enepanbHoil paboyei mporpaMMoii,
BBIJICTISIOT: OCBOCHHBIE 00YYAIOIIMMUCS HayYHbIE 3HAHUSI, yMEHUS U CIIOCOOBI ACHCTBUMN, crieliuprUecKue Ui MPeIMETHON 001acTH «XUMUS», BUJbI
NEeSITeIbHOCTH T10 MOJTYYEHHUIO HOBOTO 3HaHUs, €r0 HHTEPIPETaIH, IPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIYEOHBIX U HOBBIX CUTYallUsX.
K xoHiy o6y4yenus B 9 kjacce npeaMeTHbIC Pe3y/IbTaThl HA 0230BOM YPOBHE JAOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIMXCS YMEHUH:
e  pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJla, HOH, KATHOH, aHUOH, TPOCTOE BEIIECTBO,
CJI0HOE BEIIECTBO, BAJICHTHOCTb, DJIEKTPOOTPHUIIATEIHLHOCTh, CTETIEHb OKUCIICHUS, XUMUYEeCKas peaKIlysl, XUMHUECKas CBS3b, TEIJIOBOU
3¢ deKT peakiuu, MOJb, MOJISIPHBIA 00BEM, pacTBOP, TMEKTPOIUTHI, HEIJIEKTPOIUTHI, SJICKTPOIUTHYECKAS TUCCOIHALINS, PEAKI[TH HIOHHOTO
oOMeHa, KaTaln3aTrop, XMMHUUECKOEe paBHOBECUE, 00paTUMble U HEOOpATUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIUH,
OKHCITUTEIb, BOCCTAHOBUTEb, OKMCIICHHE 1 BOCCTAHOBIICHHE, AJUIOTPOINHS, aM(POTEPHOCTh, XUMHUYECKas CBSA3b (KOBaJIEHTHAs, HOHHAS,
MeTaJuIn4ecKas), KpUcTaJuInyecKast peméTka, KOppo3usi METAIIJIOB, CIIJIaBbl, CKOPOCTh XMMUYECKOH peakIiy, MPeaebHO JOMyCTUMAast
koHueHTpauus [1JIK BemecTsa;
e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITUN M IPUMEHATH 3TH MOHATUS MPU ONMUCAHUU BELIECTB U UX NPEBPALCHUH;
e  HCHOJBH30BAaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBICHUS (POPMYI BELIECTB U YPAaBHEHUN XUMHUECKUX PEAKLIUH;



ONPEEINATh BaJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B COCJMHEHUSAX Pa3IMYHOIO COCTaBa, IPUHAIEKHOCTD BELIECTB K
OTIpeIeNIEHHOMY KJIacCy COEAMHEHHH 1Mo popMyrnam, BUJ XUMHUYECKOW CBSA3H (KOBaJICHTHAs, HOHHAS, METAJUTUYECKAs) B HEOPraHUIECKUX
COCIIMHEHUSX, 3apsi]l HOHA 10 XMMHUYECKOU (opMyIIe, XapaKTep cpellbl B BOAHBIX PaCTBOPaX HEOPraHWYECKUX COCTMHEHHM, THIT
KPUCTAJIIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpbiBath cMbici [lepuoanueckoro 3akona J[. M. MenaeneeBa u AeMOHCTPUPOBATH €r0 IOHUMAHUE: ONUCHIBATh U XapaKTepU30BaTh
Tabnnunyto popmy Ileproauueckoil CUCTEMBI XUMUYECKHX JIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «1ooo4Has
noarpymnmna (b-rpymnma)y», mansie u 60JbIITHE TEPUOIBI, COOTHOCUTH 0003HAYEHHsI, KOTOPhIE UMEIOTCS B TIEPUOTUIECKON TabIuIle, C YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij AJipa, oOlIee YUCIIO 3JIEKTPOHOB U paclpeieieHue ux 1o
AIIEKTPOHHBIM CJI0SIM), 0OBACHATH 00II1e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U X COECIUHEHUH B Mpeesax MajbIX IEPHOJIOB
U TJIaBHBIX NOJIPYII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUYECKUE PEeaKLIUU (TI0 YMCITY U COCTAaBY YYaCTBYIOLIUX B peakLUn
BEIIECTB, 110 TEIIOBOMY 3(PPEKTy, M0 U3MEHEHHIO CTENEHEN OKUCIECHUS! XUMUYECKUX AIIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME U CHIEU(PHUUECKUE XUMUYECKUE CBOICTBA MPOCTHIX U CIIOKHBIX BEUIECTB, MOATBEPXKAas ONHCaHNE
pUMepaMu MOJIEKYJISIPHBIX U HIOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

COCTaBIISATh YPABHEHHUSI SJIEKTPOIUTHUECKON AUCCOLMALINY KUCIIOT, IIeJ0Yeil U coiel, TIOJHbIE U COKpalllEHHbIE YpaBHEHUS PeaKIiil HOHHOTO
oOMeHa, ypaBHEHHUS peaKkiuii, TOATBEPKIAIOIINX CYIIIECTBOBAHNE T€HETUYECKON CBSI3M MEK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CyITHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMi OCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKInii;
MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOYKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUI B pa3IUYHbBIX
YCIIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa Mo (popMylie COeAMHEHNUS,
MaccOBYIO JIOJIFO BEIIECTBA B paCTBOPE, IPOBOIUTH PACUETHI IO yPaBHEHUIO XUMUYECKOM peakluu;

coOr0AaTh MpaBuiIa MOJIb30BaHUS XUMHUECKOH MOCy 1011 ¥ 1ab0paTopHBIM 000pyIOBaHHEM, a TaK)Ke MpaBUiia OOpAIEHUS C BELECTBAMU B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MIPOBOJHTH PEaKLUH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MMYTEM XJIOPHUA-, OpOMUI-,
noauI-, kapobonar-, pocdar-, cunmkar-, cyabhaT-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUS ¥ HOHBI U3YYE€HHBIX METAJJIOB, IPUCYTCTBYIOIIKE B
BOJIHBIX PAaCTBOpPAxX HEOPraHMYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OTlepaIlMi MBICIIUTEIbHOMN JEeATeIbHOCTH — aHaIN3 U CUHTE3, CPaBHEHHE, 0000IIeHIEe, CUCTEMATH3AIHUIO, BHISIBICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH — AJI N3yUEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKINI, €CTECTBEHHO-HAYYHbIE METO bl IO3HAHMS —
Ha0Jr0/1IeHNe, U3MEPEHNE, MOICTIMPOBAHUE, SKCICPUMEHT (peasIbHbIN U MBICTICHHBIN).

9 KVIACC

Ne n/m

HanmeHnoBanue Koan1iecTBo 4acos DJIeKTpOHHbIe (LM(PPOBbIe) 00pa30BaTeIbHBIC PECYPChI
pa3ae/ioB M TeEM Bcero | KonTpoasnsbie | [IpakTnueckne




NPOrpaMMblI

padoTbl

padoThI

Pa3pen

1. BemecTBO U XUMHUYECKHE PCAKIHH

11

[ToBTOpEHUE N
yriyOJieHue 3HAaHU’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kimacca

bubmnoreka IJOK https://m.edsoo.ru/7f41a636

1.2

OcHOBHEIC
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

bubmmoreka LIOK https://m.edsoo.ru/7f41a636

1.3

DJIEKTPOJIUTHYECKAS
JTUCCOTTHAITHS.
XUMHYECKUE
peakiuu B
pacTBopax

bubnuoreka ITOK https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Paznen 2. HeMeTa/JILI M X COeANHEHUS

2.1

OoOmas
XapaKTEPUCTHKA
XUMHYECKUX
asieMeHToB VIIA-
rpymnmnsl. ["agoreHsl

bubmmoreka IIOK https://m.edsoo.ru/7f41a636

2.2

OOmas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpymnsl. Cepa u eé
COCIMHCHUS

bubmmoreka [TOK https://m.edso0o.ru/7f41a636

2.3

Oo01mas
XapaKTePUCTUKA

Bbubaunorexa I{OK https://m.edsoo.ru/7f41a636




XUMUYECKUX
2JIEMEHTOB VA-
rpynmsl. A3oT,
dochop u ux
COCJIMHEHUS

24

Oobmas
XapaKTEPUCTUKA
XUMUYECKUX
anemeHToB [VA-
rpynnsl. YTiaepoa u
KPEMHHI U UX
COEIMHEHUS

bubmnoreka IJOK https://m.edsoo.ru/7f41a636

Uroro no pazneny

25

Pa3nena 3. Merasibl M X COeANHEHUS

OO01me cBOUCTBA

3.1 4 bubmuoreka ITOK https://m.edsoo.ru/7f41a636
METaJUIOB
Baxmneitmme

3.2 METaJIBI U UX 16 1 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
COCJIMHEHUS

Hroro no pazgeny 20

Pasznea 4. Xumus v oOKpy:Kaomasi cpeia
BemecTtBa n

4.1 MaTepHUalIbl B )KU3HU | 3 bubmunorexa [{OK https://m.edsoo.ru/7f41a636
YeJI0BeKa

Wroro no pazueny 3

PesepBHOE Bpems 3 bubnnoreka LIOK https://m.edso00.ru/7f41a636

OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME

IHOYPOYHOE INTAHUPOBAHMUE




9 KJIACC

Koa-Bo
No n/n | Tema ypoxa YACOB DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchl
Bcero
1 [Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMAYECKUX JIEMEHTOB /J[. 1 BuGnmotexa LIOK https://m.edso0.ru/00adb59e
N. Menneneena
9 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX 1 BuGmorexa LIOK https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccugukaius 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB 1 bubmuoreka IIOK https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOW CBSI3M M TUTIBI KPUCTAITTMUECKUAX PEIIETOK 1 bubnunorexa [IOK https://m.edsoo.ru/00adbac6
5 KonTtpoabHnas padora Nel no teme «IloBTopenue u yrirydoaeHue 3HaHUI 1
OCHOBHBIX Pa3JICJIOB Kypca 8 Kiaccay
5 Knaccupukarnuss XAMHYECKUX PEaKIIUi 10 Pa3IUIHBIM IPU3HAKAM. 1 Butmorexa [IOK https://m.eds0o.ru/00adbch0
OKHUCITUTEILHO-BOCCT. PEAKIIUU
7 OKHUCITUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIINN 1 bubmmorexa LTOK https://m.edsoo.ru/00adcade
3 [ToHsITHE O CKOPOCTH XMMHYECKOU peakiuu. [IoHITHE 0 TOMOT€HHBIX K 1 Bu6morexa LIOK https://m.edsoo.ru/00adbeda
IeTEPOreHHBIX PEAKIHIX
9 ITousTue o XHMHYIECKOM PABHOBECHH. ®daKTopPbI, BAUSIOIINE HA CKOPOCTh 1 BuGmorexa LIOK https://m.edsoo.ru/00adc28c
XMUMHYECKON PEakIuy U MOJ0KEHNE XUMHUECKOTO0 PABHOBECHS
10 Teopus anexTpoauTHaeckoi aucconuanuy. CHIbHBIC U cl1a0ble 3JeKTPoauThl | 1 bubmoreka LTOK https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHUsT peaknuit 1 bubmoreka LIOK https://m.edsoo.ru/00add448
12 Xumuueckue CBOHCTBA KHCIIOT 1 OCHOBAHHIA B CBETE MPE/ICTABICHHUH 00 1 Butmmorexa LIOK https://m.eds0o.ru/00add5ds
AIIEKTPOJIMTHYECKOM TUCCOIHAIINN
13 XUMHUYECKHE CBOWCTBA COJICH B CBETE MPEACTABICHHN 00 3JEKTPOIUTHYCCKOM 1 Bubmiorexa LIOK https://m.eds00.ru/00add8h2
JIACCOLIMAIAN
14 [TonsiTHe o ruapoIH3e comei 1 bubnuoreka I{OK https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUuCTEMaTHU3aIys 3HAHUHA 1 bubnuroreka LIOK https://m.edsoo.ru/00addd12
16 ITpaktrnyeckas pabora Ne 1. «PenieHne sKCIepUMEHTAIBHBIX 3a/1a1» 1 bubmmnoreka [IOK https://m.edsoo.ru/00addbfa




KonTposabHas padora Ne2 no teme «NEKTPOIUTHYECKAS AUCCOLHALIMSL.

17 1 bubmmorexa LIOK https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIMU B PACTBOPAX»

18 OO0r111ast XapakKTepUCTHKA raIOTeHOB. XMMHUYCECKHE CBOMCTBA Ha mpuMepe xjopa | 1 bu6mmoreka [OK https://m.edsoo.ru/00addfe2

19 XiopoBogopo. CossiHast KHCIOTa, XUMHYECKUE CBOMCTBA, TOJIyICHHE, 1 BuGmorexa LIOK https://m.eds0o.ru/00ade104
NPUMEHCHHUE

20 Hﬂpamgmecxaa pabota Ne 2 o Teme «llosydeHue coasTHOM KUCIOThI, U3y4E€HHE 1 Bubmorexa LIOK https://m.eds00.ru/00ade348
e€ CBOMCTB»

21 BerauciieHust mo ypaBHEHUSIM XUMAYIECKUX PEAKIINH, €CIIM OJUH U3 PEarcHTOB 1 BuGmorexa LIOK https://m.eds0o.ru/00ade4ss
JIaH B U30BITKE

22 OO0mas xapakTepucTHKa 31eMeHToB VIA-rpymibl 1 bubnunorexa [IOK https://m.edsoo.ru/00ade64a

23 AnmotpornHsie Mozm(bnxam:m cepbl. HaxoskieHne cepbl U e€ COeIMHCHUM B 1 BuGorexa LIOK https://m.edsoo.ru/00ade64a
npupoie. XUMUYECKHE CBOWCTBA CEPBI

24 CepoBoJ10poJ1, cTpoeHHe, HU3NIECKHUE U XUMUYECKHE CBOMCTBA 1 bu6mmoreka IIOK https://m.edsoo.ru/00ade802

o5 Oxcuppl cepbl. CepHas KHCI0Ta, GU3MYECKUE B XUMHUYECKHE CBOMCTBA, 1 Bubmorexa [IOK https://m.eds0o.ru/00adea28
PUMCHEHUE
XUMHUYECKUE PEAKIIUH, JICKAIINE B OCHOBE IIPOMBIIUICHHOTO COC00a

26 MOJIyYEHHUST CEPHOM KHUCIOTHI. XMMHUYECKOE 3arpsi3HEHUE OKpYKaromieH cpeasl | 1 bubnuoreka IIOK https://m.edsoo.ru/00adec8a
COCIMHCHUSMH CEPBI

27 Brrunciienne MaccoBOi 10JIM BBIXO/A IIPOAYKTA PEAKIIUU 1 bubmmoreka LIOK https://m.edsoo.ru/00adec8a

28 OO01as xapakTepuCTHKa JIEMEHTOB VA-rPynnH. A30T, pacrpocTpaHeHHe B 1 Bu6morexa LIOK https://m.edsoo.ru/00adeead
npupoie, Pu3nvIecKue u XUMUIECKHUE CBOMCTBA

29 AmMHaK, ero GU3NYeCKue U XMMUYCCKHE CBOMCTBA, MOJIy4eHHE U TpuMeHenue | 1 bubarnoreka IOK https://m.edsoo.ru/00adf004

30 HpaE(TI/I‘IeCKaH pabota Ne 3 o teme «IloayueHne aMmmMuaKka, U3y4eHUE €ro 1 BuGmmorexa LIOK https://m.eds0o.ru/00adf180
CBOWCTBY

31 A30THast KHCIIOTa, €€ PU3MYECKue M XUMHYECKHIE CBOMCTBA 1 bubmuorexa LIOK https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHSI B KaUeCTBE MHUHEPATbHBIX

32 ynoOpeHuii. XuMu4eckoe 3arps3HeHNe OKpYXKarollel cpe/ibl COeTMHEHUAMU 1 bubmmnoreka LIOK https://m.edsoo.ru/00adf518
asora

33 Pocgop. Oxenn pocdopa (V) i GochopHas KMCIOTa, PUIHICCKAC 1 1 Bu6imotexa IIOK https://m.edsoo.ru/00adf68a

XUMHWYECCKHEC CBOﬁCTBa, TMOJIYYCHUC




Hcnons3oBanue GochaToB B Ka4eCTBE MUHEPATIBHBIX yI0OpeHuH. 3arps3HeHne

34 . 1 bubmmoreka LIOK https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu

35 Yraepo, pacpocTpaHeHHe B Ipupoie, GU3NIeCKre U XUMUIeCKue cBoiictea | 1 bubmmoreka [IOK https://m.edsoo.ru/00adfd9c

36 Oxcuppl yriaeposa, ux (pusnueckue u XMMHUYECKUEe CBOMCTBA. DKOJIOTMUECKHE 1 Buborexa [IOK https://m.edsoo.ru/00adfebe
poOsIeMbl, CBsI3aHHBIE ¢ OKcHIoM yriepoa (IV)

37 VYroapHas KUCIOTa U €€ COJIN 1 bubmmorexa LIOK https://m.edsoo.ru/00ae006¢

38 [Tpaktuueckas padota Ne 4 o Teme HOJ‘I'?/‘IGHI/IG YTJIEKUCIIOTO rasa. 1 Buborexa [IOK https://m.edso0.ru/00ae027e
KadectBenHast peakiust Ha KapOOHAT-HOH

39 [TepBoHaYanbHbIE MOHATHS 00 OPrAaHUYECKHUX BEIIECCTBAX KaK O COCMHEHUAX 1 Bu6morexa LIOK https://m.eds0o.ru/00ae054e
yriepoja

40 KpeMuwuii 1 ero coeTuHeHusI 1 bubaunoreka [IOK https://m.edsoo.ru/00ae080a

a1 HpaKTI/I'-ieCKaSI pabota Ne 5. Pemenne skciepuMEeHTABHBIX 33724 110 TEME 1 Buborexa [IOK https://m.eds00.ru/00ae0bf2
«BakHe#Ine HeMeTaJUTbl U MX COCTMHCHHSD)

42 KonTpoabHast padora Ne3 no teme «BaxuHelie HEeMETAIIIbI U UX 1 BuGnnotexa LIOK https://m.edso0.ru/00ae0e18
COCIMHCHUS
OO0ras XxapaKTepUCTHKa XUMHUYECKHX 3JIEMEHTOB — METaJLIOB.

43 Mertainueckas CBsA3b U METaJUTHUECKas KPUCTAIHUECKas PEIIETKA. 1 bubmuoreka IOK https://m.edsoo.ru/00ae103e
®du3nyYecKre CBOKMCTBA METAJIJIOB

m XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYCCKHUNA PSIJ] HATIPSKCHUIA 1 Bu6morexa LIOK https://m.edso0o.ru/00ae1156
METaJJIOB

45 OO0rue crnocoosl MOJTyHeHHS METaJIJIOB. CrutaBbl. BeraucieHus no ypaBHEHUAM 1 BuGmmorexa LIOK https://m.eds0o.ru/00ae1156
XUMHYECKHX PEaKIUi, €CITH OJIMH U3 PEAreHTOB COJCPIKUT MPUMECH

46 [ToHsiTHE 0 KOPPO3UHU METAIJIOB 1 bubarorexa IOK https://m.edsoo.ru/00ael278

47 HlenouyHbie MeTAILIBI 1 bu6muoreka ITOK https://m.edsoo.ru/00ael4b2

48 OKCHJIBI ¥ THIPOKCHUJIBI HATPUS M KaJTUsI 1 bubmmoreka ITOK https://m.edsoo.ru/00ael14b2

49 [IenoyHO3eMeNIbHbIE METAUIbI — KaJIbI[UH 1 MarHHHi 1 bu6muoreka IIOK https://m.edsoo.ru/00ael5e8

50 Baxxueiiime coe fUHEHNUS KaIbIIHA 1 bubnuoreka I{OK https://m.edsoo.ru/00ael5e8

51 O0600611eHre U crucTeMaTu3als 3HaHu’ 1

52 JXKe€cTkocTh BOJBI M c1IOCOOBI €€ yCTpaHEeHHUs 1 bubanoreka LIOK https://m.edsoo.ru/00ae1886




[Ipaktuyeckas padora Ne 6 mo teme "XKECTKOCTH BOBI U METO/BI €€

53 N 1 bubmmoreka LIOK https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 AIOMUHHIA 1 bubmmorexa LIOK https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U THIIPOKCH/IA 1 bubnunoreka [IOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubmmorexa ITOK https://m.edsoo.ru/00ae1d86
57 Oxcuipl, Tuapokcuabl u coiu xxenesa (1) u sxemnesa (111) 1 bubmuoreka [TOK https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATHU3aIIMS 3HAHUIMA 1
59 HpaKTquecxaﬂ pabota Ne 7. PemieHnue skcriepuMEHTAIbHBIX 3a7a4 110 TeMe 1 Buborexa [IOK https://m.edso0.ru/00ae3des
«Baxkneimme MeTasl ¥ UX COETUHEHNS
Bbrurcienus mo ypaBHEHUSAM XHMHUYECKUX PEAKIIUi, €CIIH OJIMH U3 PEAreHTOB
60 JIaH B W30BITKE WK COJEPIKUT MPUMECH. BrrurceHns MaccoBo# 0yM Beixoga | 1 bubmmorexa LIOK https://m.edsoo.ru/00ael750
MPOJIYKTa PEaKInU
61 O00011eHre U cCUCTEMATU3ALNS 3HAHUN 1
62 KonTpoabHas padora Ne4 no teme «BaxkHeline MeTamibl U UX 1
COEIMHEHUS»
63 BerectBa 1 MaTepuabl B MOBCETHEBHOM JKU3HHU YCIIOBEKA 1 bubmmorexka LIOK https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arPSI3HEHUE OKPYKAIOIICH CPe/Ibl 1 bubmuoreka IIOK https://m.edsoo.ru/00ae4270
65 PoJib XUMUH B pEIICHUH YKOJOTHYECKUX MPOOIeM 1 bu6muoreka ITOK https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O000IIEHNE ¥ CHCTEMATH3ALMS 3HAHUI 1 bubmmoreka IIOK https://m.edsoo.ru/00ae0dOa
67 PesepBHblii ypok. O000IIEHNE ¥ CHCTEMATH3AIUS 3SHAHUI 1 bubmmoreka IIOK https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O000IICHNE M cCUCTeMaTH3aIHsI 3HAHUI 1 bubmmorexa [TOK https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHHUKA

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman O.T., «M3narensctBO «IIpocBenieHue»

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA




Xumus. Ypoku B 9 kiacce : mocobue s yaurens /H. H. Tapa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru
http://college.ru/himiya/



