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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJICHA Ha OCHOBE TPEOOBAHUIl K
pe3ysibTaTaM ~OCBOCHHS OCHOBHOH  00pa30oBaTeibHOH NpOrpaMMbl  OCHOBHOrO  o0miero oOpasoBaHus,
npexacrasiaeHHbIx B @PT'OC OO0, a Takxke Ha ocHOBe (epepanbHON pabodell MporpaMMbl BOCIIUTAHUS U C YUETOM
KOHIICTIITNH TIPETIofaBaHusl y4deOHOro mpeaMmera «XHWMHUsS» B 00pa30BaTENbHBIX OpraHM3amuax Poccuiickoit
Denepanum.

[Iporpamma mo xuMuu fa€T MpeACTaBICHAE O LENsX, 00mmIel cTpaTeruy 00ydeHus], BOCTIUTAHUS W Pa3BUTHUS
00ydJaromuxcsi CpeICcTBaMHM Y4eOHOrO TIpeIMeTa, YCTAHABIMBACT 00sA3aTEIbHOE MPEAMETHOE COAEpKaHuUE,
HNpeIyCMaTpUBAET PacHpefelIeHHe €ro Mo KiaccaM M CTPYKTYpHpPOBAaHHWE IO pasfelaM M TeMaM IpOrpaMMsbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHbIE M KAueCTBCHHBIE XapaKTEPUCTUKU COAEPIKAHUS, PEKOMEHIYyEeMYIO
MIOCJIE/IOBATENILHOCTh U3YUEHHS XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU Y4eOHOTO
npolecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0YYalOIIMXCs, ONpeNessieT BO3MOXKHOCTH IpeaMeTa Ui pealu3aluu
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TakKe TpeOOBaHMI K pe3yibraTaM OOy4YeHWs] XMMHH Ha YpOBHE Iiejell W3y4eHUs INpeaMeTra H
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIbHON IESATEIBHOCTH 00YYaIOIIErocs 10 OCBOCHUIO Y4€OHOTO CO/IEPKAHUSL.

3HaHWE XUMHU CIY>KUT OCHOBOI! [UIst JOPMHUPOBAHHS MHPOBO33PEHHS 00YJaIOIIETrocs], €0 MPEICTABICHIH O
MaTepuaJbHOM €IWHCTBE MHpa, BaXXHYIO pOJNb HUrpaloT (GOpPMHUpyeMble XUMHCH IPEACTaBICHHS O
B3aUMOIIPEBPAIICHUSIX 3HEPTHU M 00 3BOJIIOIMM BEUIECTB B IPHPOAE, O IYTSX PEHICHHUS TII00ANBHBIX IPoOIeM
YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOH, SHEPIEeTUUECKOHN, MHUIIEBOM M IKOJIOTHYECKOH OE30IacHOCTH,
npoOJIeM 3paBOOXPaHEHHS.

N3yuyenune xumuu:

CIOCOOCTBYET peasiM3alii BO3MOXKHOCTEW Ui caMopa3BHTHs U (POPMHUPOBAHHMS KYJIbTYPbl JHUYHOCTH, €&
o0r1Ielt 1 QyHKIIMOHAILHOU TPAMOTHOCTH;

BHOCHT BKJIaJ B (hOopMHpOBaHHME MBINUICHUS W TBOPYECKHX CIHOCOOHOCTEH OOYdYaroIuXCs, HABHIKOB HX
CaMOCTOATENbHOM yueOHOH esITeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATENbCKUX YMEHUH, HEOOXOIMMBIX KaK
B TIOBCEJIHEBHOM JKHM3HHU, TaK U B MPOPECCHOHATIBHON 1A TEIbHOCTH;

3HAaKOMUT CO CHEUU(HUKOI HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBACT OCHOBBI L[EJIOCTHOTO B3IJIsIa Ha €AMHCTBO
NPUPOIBI M YETIOBEKa, SIBIAETCS OTBETCTBCHHBIM 3TalioM B ()OPMHPOBAHMH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
00yJaroIINXCS;

CrocoOCcTByeT (hOPMUPOBAHUIO IEHHOCTHOTO OTHOLICHHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K TPHPOIE, K
YeJIOBEKY, BHOCUT CBOH BKJIA/I B 3KOJIOTHYECKOE 00pa30BaHNE 00YJaIOIIUXCSL.

JlaHHbIe HanpaBiIeHUs B 00yYE€HUN XUMHUN 00ECIIEUYNBAIOTCS CIIENN(UKOI colepKaHusl yueOHOTo IpeaMera,
KOTOPBIH SABJISETCS MEeJarorn4ecky aJanTHPOBAaHHBIM OTpaKeHHeM 0a30BOI HAYKM XMMMHU Ha ONPENeNEHHOM dTare
€€ pa3BUTHUSIL.

Kypc XuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHE O0y4aroUIMMUCS
CHCTEMBI NIePBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPTaHHYECKOM XMMHMU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX
HNOHATUHA OPraHUYECKON XUMUMU.

CrpykTypa cojaepkaHHs IpOrpaMMbl 10 XHMHHM C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO IMOJIXOAa K e&
n3yuennto. ColepxaHue CKIIAIbIBAETCA M3 CUCTEMBI MOHATUH O XMMHYECKOM JJIEMEHTE U BEIIECTBE M CHCTEMBI
MOHATUH 0 XUMHYECKOH peakin. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHM30BaHbI 110 MPHUHIIMITY MOCJIET0BATEILHOTO
pa3BUTHA 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTaBIECHUI PA3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUY;

— y4eHHUs1 O CTPOEHUH aTOMa U XUMHYECKOH CBSI3Y;

— IpeACTaBICHUH 00 3EKTPOINTHIECKON AUCCOLMAIINN BEIIECTB B PACTBOPaxX.

Teoperndeckue 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE SMITUPUYECKH ITOJIyUYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS IOCIEJOBATEIIBHO OT OJHOTO YPOBHA K JAPYTrOMY, BBIIONHAS (YHKINH OOBSICHEHHS U
MIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH NPAKTHYECKOTO NMPUMEHEHHS W TONYYEHHUS H3ydaeMbIX
BEIIIECTB.

OcBoeHHE TIpOTpaMMBI 110 XHMHH CIOCOOCTBYET (OPMHUPOBAHHIO TIPEJCTABICHUS O XHMHYECKOM
COCTaBIISIOLIEH HAYYHOM KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJBI, IIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY
3HAaHUIO U METOJaM IMO3HAHUS B Hayke. M3ydyeHue XMMHUU NPOUCXOIUT C TPHUBICYEHHUEM 3HAHUHM U3 paHee
M3y4EeHHBIX Y4eOHBIX peaMeToB: «Oxpysxkarommii Mup», «brnonorus. 5—7 kinacce» u «Pusmka. 7 Kmacey.

[Ipn w3yueHMH XUMHH TNPOMCXOMUT (OPMUPOBAHUE 3HAHWH OCHOB XHMHYECKOM HayKH Kak o0JacTé
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKOHN NEATEIbHOCTH YEJIOBEKa U KaK OJAHOTO M3 KOMIIOHEHTOB MUPOBOMH
KyJIbTypHl. 3amaya y4eOHOro MmpeaMeTa COCTOUT B (POPMHUPOBAHUHM CHCTEMbBl XUMHUYECKUX 3HAHWH — Ba)KHEHIINX
(hakTOB, TOHSTHI, 3aKOHOB W TEOPETHYECKHX TIOJIOKEHUH, JOCTYMHBIX O0000IIEHUH MHUPOBO33PEHYECKOTO
XapakTepa, A3bIKa HAyKd, B MPHOOINEHUN K HAayYHBIM METOJAM IIO3HAHMS MPU M3YYCHHU BEIIECTB M XMMHUYCCKHUX
peakiuii, B GOPMUPOBAHNH U PA3BUTHHU MO3HABATENbHBIX YMEHUH M WX NPUMEHEHNH B y4eOHO-TIO3HABATEILHON U



yueOHO-HCCIIeI0BATENILCKOM  JIEITEIbHOCTH, OCBOCHMM NpaBMi 0e30macHOro oOpalieHUs C BELIECTBAMHU B
MOBCETHEBHOM JKU3HH.

[Ipy u3yueHMn XMMHUHM Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)XHOE 3HAYE€HHE MPHOOpEIH Takue
LEJIH, KaK:

— (hopMHpOBaHUE MHTEIJICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOPa30BaHUIO, COTPYIHHYECTRBY,
CaMOCTOSITETIBHOMY NIPUHATHIO PeIIeHUH, CIIOCOOHON aTanTUPOBATLCS K OBICTPO MEHSIOLIMMCS YCIIOBHSAM KH3HH;

— HaIpaBJIEHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOe IPHOOMICHHE OOYYaromMXcsi K CaMOCTOSATEIBbHOM
NO3HABATCJIbHOW JEATENFHOCTH, HAayYHBIM METOHaM IIO3HaHMS, (QOPMHUPYIOIIMM MOTHBALUIO U Ppa3BHTHE
CIIOCOOHOCTEN K XUMHUHU;

— ofecrieyeHre YCIOBHH, CIIOCOOCTBYIOIINX TPHOOPETCHUIO OOYYArOIIUMUCS OMBITa pPa3HOOOpa3zHOU
JEATEIbHOCTH, IIO3HAHWS M CAMONO3HAHMSA, KIIOYEBBIX HABBIKOB (KIIOYEBHIX KOMIIETCHIMI), HMMEIOIINX
YHHBEpCaIbHOE 3HAUCHHE JUISl PA3INYHBIX BUJIOB JCATEIILHOCTH;

— ¢(opmupoBanue o0mieil (HyHKIMOHATEHOW M €CTECTBEHHO-HAYYHOH I'DaMOTHOCTH, B TOM YHCIIE YMEHHH
OOBSCHATH U OLICHMBATH SIBJICHHS OKPY)KAIOIEr0 MHpPA, UCIIONB3Ysl 3HAHUS W OIIBIT, HOJYyYSHHBIC NMPU NU3YyYCHUH
XUMUH, IPUMEHSThH UX [IPU PEIICHUH MPoOIeM B HOBCETHEBHOW JKU3HH M TPYIOBOH AEATEIBHOCTH;

— ¢opmupoBanue y o0y4alomuxcs TYMaHHCTHYECKUX OTHOUICHHH, IMOHUMAaHUS LIEHHOCTH XHUMHYECKHX
3HAHUH 11 BRIPAOOTKHU DKOJOTHUYCSCKH I[EJICCOO0Pa3HOT0 MOBEACHHS B OBITY W TPYAOBOW NEATCIBHOCTH B IENIAX
COXpaHEHHs CBOCTO 37I0POBbSI U OKPY)KAIOLIEH MPUPOITHON CPEeIbI;

— pa3BUTHE MOTUBALMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHMS OOLICYCIIOBEUSCKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HPOGMIS W HalpaBICHHOCTH
JaJbHEeHIero o0y4eHus.

OO1ee 4uciIo YacoB, OTBEAEHHBIX I M3YYCHHs XMMHH Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHU,
cocraBisiet 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HezIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEZICIIO).



COJAEP KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

IIpenmer xumun. Poibs XuMum B )KU3HU 4eloBeka. XUMUS B cUcTeMe HayK. Tena u BeuiectBa. Ousnueckue
CBOICTBA BeLIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 MeTOAax MMO3HAaHUS B XUMUHU. UKCThIE BElleCTBa U
cmecr. CriocoOBI pa3ieieHus CMecei.

ATOMBI W MOJEKYJIBl. XUMHUECKHe 31eMeHThl. CHMBONBI XHMHYECKUX 3JEMEHTOB. IIpocTeie M CIIOXHEBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xummueckass Qopmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX D3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAsg aToMHast Macca. OTHOCHUTeNIbHAasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIeMEHTa B COSAMHEHUM.

KomngectBo Bemectsa. Monb. MonsdpHas mMacca. B3auMocBsA3b KonM4ecTBa, MACcChl U YUCHIA CTPYKTYPHBIX
eIMHMLI BelecTBa. Pacuérsl mo opmynamM XMMHUUECKUX COCIMHEHUH.

Ou3nuecKkue ¥ XUMHUYECKHE SBIEHUS. XHMMUYecKas peaknus U e€ MpU3HAKU. 3aKOH COXPAHEHUS MacChl
BellecTB. XuMuieckue ypaBHeHus. Kiaccudukanms XuMHIeckuxX peakui (COeMHEeHNs, Pa3JIOKEHUS, 3aMELCHUS,
oOMeHa).

Xumuuecxkuii 3kcnepumenm:

3HAKOMCTBO C XHMHUYECKOHW IOCYAOH, MpaBmiamMu pabOTHl B JabopaTopuu M TpUEMaMu OOpamieHus ¢
nmabopaTOpHEIM 000PYIOBaHHEM, N3yUCHHUE U OTHCAHNE (PH3NUECKUX CBOMCTB 00pa3OB HEOPTaHUIECKUX BEIIECTB,
HaOroeHue U3NIeCKuX (IUTaBIICHHE BOCKA, TassHUE JIbJIa, pACTHPAHKE caXapa B CTYIKE, KHIICHHE W KOHACHCAIIHS
BOJBI) M XUMHUYECKUX (TOPCHHE CBEUH, NMPOKATMBAHHE METHOW MPOBOJOKH, B3aMMOACWCTBHE Mela ¢ KHUCIIOTOMH)
SBJICHUH, HAOMIOJCHHE M ONHCAaHWE INPU3HAKOB NPOTEKAHUS XUMHUYCCKUX peakiuil (pasioxkeHue caxapa,
B3aUMOJICIICTBHE CEpHOM KHUCIOTHI C XJOpHIOM Oapus, pasznoxeHue ruapokcuna menu (Il) mpu HarpeBanum,
B3aMMOJIeHicTBHE JKene3a ¢ pacTBopoM conu menu (1), m3ydenue crnocoGoB paszieneHus cMecel: C MOMOIIbIO
MarHura, GUIbTpOBaHKE, BBIIAPUBAHKE, TUCTHILULILMS, XpoMarorpadus, IpOBEACHHE OYUCTKH MMOBAPEHHOH coiH,
HaOJIOZIGHWEe M OIMCAHUE pEe3YJIbTaTOB IPOBENCHUS OIBITA, HWUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs] Macchl,
co3/1aHie MoJIesIell MONEKYII (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopom — snemeHT U mpocTtoe BemiecTBo. HaxoxkneHue
KHACJIOpo/a B TpHpoje, (u3Wdeckne W XUMHYEecKHe cBoiicTBa (peakuumu ropenms). Oxkcuapl. [IpuMeHeHme
kuciopoaa. CrocoOBl TONXYYEeHUs KHCIOpPOoJa B J1a0OpaToOpué W MPOMBINIICHHOCTH. KpyroBopoT Kuciopoaa B
npupoze. O30H — aATIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TernoBoit 3ddekT XUMHYECKOH peakiuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OSHIOTEPMHUYECKHE
peakuuu. TomnMBo: yroib M MeTaH. 3arpsi3HEHWE BO3/yXa, YCWIEHHE NapHUKOBOro 3¢exTa, paspylieHue
030HOBOTO CJIOS.

Bopopoj — anemeHT U npocToe BeriecTBo. HaxoxxaeHnue Booposa B Npupoje, GU3nIecKue 1 XUMHUECKHe
CBOICTBa, MPUMEHEHHE, CIIOCOOBI oTydeHusI. KUCIOTHI U COH.

MonspHslil 006EM Ta30B. Pacy€Thl 10 XMMUYECKUM ypaBHEHUSM.

®uznyeckue cBoMcTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HachllleHHble M HEHachILICHHbIE
pactBopbl. PacTBopuMOCTh BemiecTB B BoJe. MaccoBasi 10151 BEILIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABIL.
OcHoBanusi. Posb pacTBOpOB B NpHUpOAE M B KU3HU yesnoBeka. KpyroBopoT Boabl B mHpupoie. 3arps3HeHHE
MpUpOAHBIX BoA. OXpaHa U 0UMCTKa NPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coenmHeHHd. Oxcumpl. Kimaccupukamus OKCHIOB: cosieo0pasyromue
(ocHOBHBIE, KHCIOTHBIE, aMQOTepHbIe) W HecosieoOpasytomue. Homenknatypa okcunoB. Pusmueckue W
XUMHWYECKHE CBOWCTBA OKCHIOB. [loydeHne OKCHIoB.

OcHoBanmst. Krnaccupukarmust ocHOBaHMH: IIENOYM W HEPACcTBOPHUMBIE OCHOBaHHS. HomeHkmarypa
ocHOBaHUU. PU3NUYECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Kimaccuduxanus xucnor. Homenknatypa kucnot. @u3ndecKie 1 XUMHYECKHE CBOMCTBA KUCIIOT.
Psin aktuBHoctu MetaimioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenxknartypa coneit. duznueckue u xumuyeckue cBoiictsa coiieil. [lonyyenue conen.

I'eneTnueckas cBsI3b MEXy KJIACCAMU HEOPraHUYECKUX COEIUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpE/IeIeHUE COEePKaHUs KUCIOPOaa B BO3/LyXe, MOJydeHue, coOupanne, pacrio3HaBaHUE U
M3y4eHUE CBOWCTB KHCIIOPO/A, HAOIOAEHHE B3aNMO/ICHCTBHSI BEIIECTB C KUCIOPOIOM U YCIIOBUSI BOSHUKHOBEHUS H
NpeKpalleHnss TopeHus (IoXapa), O3HaKOMJIEHHE ¢ 00pa3lamMu OKCHJIOB M ONHMCaHHWE WX CBOWCTB, IIOJy4YeHHE,
coOupaHue, paclio3HaBaHHE W U3y9EeHHE CBOMCTB BOAOPOAa (TOpeHHe), B3aUMOICHCTBHE BOJOPOIa C OKCHIOM MEIH
(I1) (BO3MOXKHO WCIIONB30BAHIE BHICOMATEPHAIOB), HAOIIOMCHHE O0pa3lOB BEHIECTB KOJHYECTBOM | MOIb,
HCCIIeIOBaHHE 0COOEHHOCTEH PAacTBOPEHHMS BEIIECTB C PA3JIMYHON PaCTBOPUMOCTHIO, IPUTOTOBICHIE PACTBOPOB C
OTIpeZICIEHHON MacCOBOHM J0Jell pacTBOPEHHOTO BEMIECTBA, B3aWMOJACWCTBHE BOIBI ¢ METaUIaMH (HATPHEM M
KaJbpIieM) (BO3MOXKHO HCITIOJIB30BaHUE BHJICOMATEPHANIOB), HWCCIEIOBaHHE OOPA3IOB HEOPTaHMYECKHX BEIIECTB



Pa3IMYHBIX KJIACCOB, HAOJIOJICHHE W3MCHCHUS OKPACKH WHAMKATOPOB B PACTBOPAX KHUCIOT U IICTOYCH, M3YYCHUE
B3aumoieiicTBust okcuna menu (1) ¢ pacTBOpoM cepHO KHMCIIOTHI, KUCJIOT ¢ METATIaMH, peaklnii HeWTpanu3anuy,
MOJy4YEeHUE HEPAaCTBOPHUMBIX OCHOBAaHHI, BBITECHEHHE OJHOIO MeTalla APYIMM M3 pacTBOpa CONH, peLICHHE
9KCIIEPUMEHTAIIBHBIX 3aJ1au Mo TeMe «BajkHel e KJ1acchl HEOPraHUUIEeCKUX COCTUHEHUI.

Ilepuopnyecknii 3akon n Ilepmoamueckasi cucremMa xumu4yeckux 3iaemeHtoB /I, M. Mengeneesa.
CTtpoeHue aToM0OB. XUMHYecKas cB3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBple MOMBITKH KITACCU(PHUKAINNA XUMHYECKUX AIEMEHTOB. [IoHATHE O TpymIax CXOIHBIX SJIEMEHTOB
(memodHBIe W IIEIIOYHO3EMENBHBIE METAJUIBl, TaJOTCHBI, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpHIE OOpa3yloT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCH/IBI.

Ilepuonuueckuii 3akoH. Ilepumonmueckass cucremMa xumuueckux osaemeHtoB JI. M. Menneneesa.
KopoTkomepronnas u amuHHONEpHOoAHass ¢opmbl [leprommueckoid cHCTeMBl XUMHUYecKux siemeHToB [ U.
Mengeneesa. Ilepuonst u rpynnbl. PU3WYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IMEPUOJA U TPYIIIBI
3JIEMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBEIX sijep. M3ortomnbl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
atoMoB mepBbiX 20 xumuueckux sieMeHToB Ilepuonmueckoit cuctemsbl [I. M. MenpaeneeBa. XapakTepuUCTUKa
XHMHUYECKOTO 3JIEMEHTA I10 ero noyioxeHuro B [lepuonnueckoii cucreme . . Menaeneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHUYCCKUX 3JICMCHTOB, METAJINIMYCCKUX )44
HEMETAJTIMYECKUX CBOMCTB MO rPYIaM U MEPUOAM.

3nauenue [lepumoamueckoro 3akoHa U Ileprognueckodl CHCTEMBI XMMHYECKUX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku U npaktuku. Jl. . MenneneeB — yuy€HbIN U IrpakIaHUH.

Xummueckas cBsa3b. KoBaeHTHas (MOJSIpHAS M HETIONSIPHAS) CBSI3b. DIEKTPOOTPHUIIATEIIHHOCTh XUMITUECKUX
3J€eMEHTOB. VIOHHAas CBS3b.

CreneHn OKHUCJICHUS. OKHUCIIUTEIBHO-BOCCTAHOBUTEILHEIE pcakuu. Hpoueccm OKHCJICHUS n
BoccTaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

u3y4eHue 00pa3loB BELIECTB METAIOB U HEMETAIJIOB, B3aUMO/ICHCTBUE I'MIPOKCHAA IIMHKA C pacTBOPaMHu
KHUCJIOT H mencmeﬁ, MPOBCACHUC OIBITOB, HWUIIOCTPUPYIOIIUX HNPUMEPBI OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHUS ).

Mesicnpeomemnmnuie ceasu

Peanuzanuss MeXnpeaIMETHBIX CBSI3eH INpPU HM3YYEHMHM XMMHM B &8 Kilacce OCYILIECTBISIETCA Yepe3
UCIIONIE30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaK M TOHSTHH, SBISIONIMXCS CHCTEMHBIMH IS
OTIEJIbHBIX MPEAMETOB ECTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTeCTBCHHO-HAyYHBIC ITOHATHS: HAy4YHBIH (DakT, THIIOTE3a, TEOpHs, 3aKOH, aHalIW3, CHHTES,
KIaccu(uKaIys, NepuoJUIHOCTE, HAOMOACHNE, SKCIICPUMEHT, MOICTTHPOBAHUE, U3MEPEHUE, MOJICITh, SIBIICHIE.

®du3nka: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaAMOAKTUBHOCTh, MOJIEKYJIa,
ANEKTPUYECKUI 3apsij], BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, ra3, (u3uuecKkue BEIUYHHBI,
€AMHUIIBI I3MEPEHHs, KOCMOC, TUIaHeThI, 3B€3/1p1, CoHIIE.

Buosnorust: poTocuntes, npixanue, buocdepa.

Ieorpadusi: armocdepa, runpocdepa, MHUHEpaibl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKONAaeMble, TOILIMBO,
BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA IPOI'PAMMBI 11O XMMHUU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JINYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHMS IMPOTrPaMMbl OCHOBHOTO 00ILIero o0pa3oBaHHs JOCTHIAIOTCS B XOJE
00y4eHUsT XUMHH B €AWHCTBE Y4COHONH M BOCIHTATENBHON NEATENBHOCTH B COOTBETCTBHH C TPaAUIMOHHBIMHU
POCCHICKIMH COLMOKYIBTYPHBIMH M TyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMHU, NPUHATBIMHU B OOIIECTBE IpPaBHIAMHU
M HOpPMaMH TOBEAEHHS M CIOCOOCTBYIOT IIpOIlEcCaM CaMOIIO3HAHMS, CaMOPA3BUTHS W  COLHAIH3ALUH
00yJaroImuxcsi.

JInqHOCTHBIE PE3YNIBTATH OTPAXKAIOT TOTOBHOCTH 00Y4YaIOIIUXCS] PYKOBOACTBOBATHCS CHCTEMOH MTO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMI1 U paclIMpeHue OIbITa AESTSIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBbTYpHOMY, HCTOPHYECKOMY M HAay4YHOMY HACJIEAMIO,
MOHMMAaHHMs 3HaYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
nHpopManmei o nepeoBbIX JOCTHKEHHUSIX U OTKPHITHAX MHUPOBOM M OTEUYECTBEHHOH XMMMH, 3aHHTEPECOBAHHOCTH
B Hay4YHBIX 3HaHUIX 00 yCTPOHCTBE MHpa M OOIIECTBA;

2) rpaaaHCKOro BOCIUTAHUS:

NPE/CTABICHUS. O COIMAIBHBIX HOPMaxX M TIPaBHIAX MEXJIMYHOCTHBIX OTHOIICHWH B KOJJICKTHUBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, YI€OHOHCCIIEI0BATENBCKOM, TBOPUECKOH 1 APYTUX
BUJIaX JESATENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM JEATENBHOCTH IPU BBHINOJHEHUH Y4EOHBIX,
MO3HABATEJIFHBIX 337144, BBHIIIOJHEHUH XHMHUYECKHX 3KCIEPHMEHTOB, CO3JaHNUH YUCOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHHMAHMIO W B3aMMOIIOMOIIM B MpoILecce 3TOH y4eOHOH AeATeTbHOCTH, TOTOBHOCTH OII€HHBATh CBOE
TMOBEACHUEC U TMOCTYIKHU CBOUX TOBapHIlICﬁ C IMO3UIIMHU HPABCTBECHHBLIX U IMPABOBBIX HOPM C y‘IéTOM OCO3HaHUA
MOCJIEACTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE TPEJCTaBICHHS O BELIECTBE W XUMHYECKOW pEakIHH, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO pa3dBUTHUA HAYKU U COCTABJIAIOIINC OCHOBY JJId IMOHUMAaHHWA CYIIHOCTH Hay‘IHOPII KapTHUHBI
MUpA, NPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUSA MPUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C IMPUPOJHON
Cpezoi, 0 pOM XUMHH B TTO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HAaBaTEJIbHBIE MOTHBBI, HAIpPaBJICHHBIC Ha ITIOJyYCHHWE HOBBIX 3HAHUHM 10 XMMHH, HEOOXOIMMBIC I
00BsCHEHHs HAaOII0JaeMBIX TIPOLIECCOB U SIBJICHUH, TI03HABATENILHON, MHPOPMAIIMIOHHON M YUTATEIbCKON KYIIBTYpBI,
B TOM YHCIIC HABBIKOB CAMOCTOSITEIbHON pabOTHl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JNTEpPaTypoi, JOCTYITHBIMU
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHHIO M MO3HAHUIO, JII0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpa30BaHUIo,
MPOEKTHOM U MCCIIeI0BATENbCKOM NeSTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH M yPOBHs 0Oy4eHUs B
JabHENIIeM;

4) ¢popMupoBaHHus KYJbTYPHI 310POBbS:

OCO3HAHUE HEHHOCTH KU3HHU, OTBECTCTBCHHOT'O OTHOLICHHA K CBOEMY 310POBbHIO, YCTAHOBKU Ha 3}10p0BbII>i
00pa3 JKU3HU, OCO3HAHHUE MOCIEACTBUI M HENPUATHE BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS aJKOTOJs, HAPKOTHKOB,
KypeHusi), HeOOXOJUMOCTH COOJIOJICHNS MPaBMJI OE30MaCHOCTH NP OOpalIeHuH C XMMHYECKHMH BEIECTBAMU B
OBITY 1 peasbHON KNU3HM;

5) TpynoBoro BocnuTanusi:

MHTEpeC K IPAKTHUECKOMY M3YUCHHIO INpodeccHui W TpyAa pa3lMdyHOIO pPOja, yBaXKEHHE K TPYydy H
pe3ysbTataM TPYHAOBOH AEATENHHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHS NMPEAMETHBIX 3HAHUHM 110 XHMWH,
OCO3HaHHBIH BBIOOP MHIMBHIYAIBHOH TPACKTOPUH IIPOJIOKEHNST 00pa30BaHus C yUYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCemHON MPOo(heCcCHOHATBHOMN AeITeNbHOCTH
Y pa3BUTHS HEOOXOUMBIX YMEHHM, TOTOBHOCTh QIallTUPOBATHCS B IPO(HECCHOHATILHOM Cpesie;

6) 9K0JOrHYeCKOro BOCIUTAHMS:

IKOJIOTHYECKH 1IeIeco00pa3Hoe OTHOIIEHHE K IMPHPOJAE KaK HCTOYHUKY JKM3HM Ha 3emile, OCHOBe €&
CYIIECTBOBAHUS, NOHMMaHKUE [IEHHOCTH 3JI0POBOr0 M 0Oe30macHOro o0Opasa >KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (DU3NYECKOMY U IICHXWYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIO/ICHNS TIPaBHiI 0€3011acHOTo
MOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIHSX, YIPOXKAIOIINX 3/0POBBIO U JKH3HHU JIIOEH;

CIIOCOOHOCTH NPHUMEHSATh 3HAHMS, MOJydaeMble NMPU U3YyYEHUHM XHMUH, JUIS PELICHUs 3a/ad, CBS3aHHBIX C
OKpYXKalOIIeH MPUPOIHON CPeloi, /Ul MOBBIMIEHNS YPOBHS KOJOTMYECKOH KYJIBTYpPBI, OCO3HAHUS ITI00aJIbHOTO
XapakTepa 3KOJIOTHYECKHX IpoOJIeM M MyTed WX pEIIeHHsS IOCPEICTBOM METOM0B XHMHH, HKOJOTHYECKOTO
MBIIIIEHHS], YMEHHUS PYKOBOJICTBOBATHCS] UM B IIO3HABATEIILHOM, KOMMYHHUKATUBHOM M COLIMAIILHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe METANPEAMETHBIX PEIYJIBTATOB BBIACIIAIOT 3HAYUMBIC 1A q)OpMI/IpOBaHI/Iﬂ MHUPOBO33PCHUA
oOmeHayIHbIe TTOHATHUS (3aKOH, TEOpHS, MPHUHIIMII, TUTIOTE3a, (aKT, CHCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYyroe.),
KOTOpBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEAMETax M MO3BOJSIIOT Ha OCHOBE 3HAHMH M3 ITHX
peaMeToB (pOpPMHUPOBATH IMPEACTABICHUE O IETOCTHONW HAaydHOH KapTWHE MHpa, W yHUBEpCAIbHBIC ydecOHBIC



JeicTBus  (IO3HAaBaTeNbHbIE, KOMMYHUKATHBHBIE, PETYIATHBHBIE), KOTOpble oOecreunBaioT (HopMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEIFHOMY TIJIAHUPOBAHHIO U OCYILECTBICHHUIO y4eOHOH IeSTeTbHOCTH.

ITo3naBaTenbHBIC YHHBEpPCAJbHBIC yYeOHbIE 1elCTBUSA

Ba3oBble 1oruveckne AeiicTBus:

YMEHHUSL HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS NPH OCBOEGHUM 3HAHHMH: PACKPBIBATH CMBICI
XUMHWYECKHX MOHATHH (BBIACTIATH UX XapaKTepHBIE IPU3HAKHU, YCTAHABINBATH B3AUMOCBS3b C APYTHUMHU TOHSATHAMN),
WCIIONB30BaTh MOHATHS Ui OOBSICHEHHS OTIACIBHBIX ()aKTOB M SBIICHHU, BHIOMPATH OCHOBAHUS M KPUTEPHHU IUIA
KIaccu(UKAIMi XUMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIHi, YCTaHABIMBATh NMPHINHHO-CIICICTBEHHBIE CBS3H
MEXIy OOBEKTaMH W3YYEHHS, CTPOUTH JIOTHUECKHE PACCYXIeHHsS (MHIYKTHBHBIC, NETYKTHBHEIC, II0 aHAJOTHN),
JIeNaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TPUMEHITH B IPOILECCEe IO3HAHHS TOHATHSA (IpeAMETHBIE M MeETallpeIMETHBIC), CUMBOJINICCKUE
(3HAaKOBBIE) MOJIENM, WCIIOJIB3YEMbIE B XMMUH, NMPeoOpa3oBBIBATH HIMPOKO NMPHUMEHSEMbIE B XMMHH MOJIEIIbHbIE
MPE/ICTABIICHUS — XUMUYECKHUH 3HAK (CUMBOJI 3JIEMEHTa), XUMHYecKasi popMysia U ypaBHEHUE XUMUYECKON peaKkiuu
— TpU pElIeHHH Y4eOHO-TIO3HABATENBHBIX 3a7ady, ¢ y4ETOM OSTHX MOJCNBHBIX NPEACTaBICHUH BBIIBIATE U
XapaKTepU30BaTh CYLIECTBEHHBIE IIPHU3HAKN M3Y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEaKIHH,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, ITPUYNHHO-CJIECACTBEHHBIC CBSI3M M MIPOTUBOPEYMS B M3y4aeMBIX MpOIEccax M
SIBJICHUSIX.

Ba3oBble ncciieqoBaTeIbCcKue AeiicTBUA:

YMEHHUE HCIOJIb30BATh NOCTABIEHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHHUA, a TAKXKE B KaueCTBE
OCHOBBHI 17151 QOPMHUPOBAHHS THITOTE3HI 110 MPOBEPKE MPABHIFHOCTH BBICKA3BIBAEMBIX CYKICHHUM;

nproOpeTeHre ONbITa 10 IUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEACHUIO YUCHHYECKUX HSKCIECPHUMEHTOB,
yMeHHE HaONIomaTh 3a XOJOM IMIPOIecca, CaMOCTOSITENBHO TIPOTHO3UPOBATh €ro pPe3ynbTaT, (HOopMyIHpOBATh
0000111eHUsT U BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHOTO OMBITA, UCCIIEAOBAHUS, COCTABIATh OTUET O MPOJIEIaHHOM
pabore.

PaGora ¢ undopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH WM HMHTEPIPETUPOBATH HMHPOPMALMIO pa3NUYHBIX BUIOB U (opm
NpEJCTaBICHUS, IOIy4aeMyl0 M3 pa3HBIX HCTOYHUKOB (HAy4YHO-TIOMYJISpHAas JHTEpaTypa XHUMHUYECKOIO
COJICpXaHusA, CIpaBOYHble mocoOus, pecypcsl IHTepHeTa), KpPUTHUECKH OICHMBATh INPOTHUBOPEUUBYI0 U
HEIOCTOBEPHYIO HHPOPMALIHIO;

YMEHHE TMPUMEHSATh pa3UYHBIE METONBI W 3alpOChl TNpH TMOWCKe M orOope wuHpopManmuum U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJUMBIX [UIS BBHIIOJTHEHHUS y4eOHBIX M MO3HABATENBHBIX 33a[ad ONpPEACIEHHOTO
TUTIA, TPUOOPETEHHE OIBITa B O0NACTH WCIIONB30BAaHUA WH(POPMAMHOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
OBIIQJICHUE KYJIBTYpOW aKTUBHOTO WCIIONB30BAHUS PAa3IIMUHBIX IMOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBHIOMPATH
ONTUMANEHYIO (POpMY MpeaCTaBIeHUS HHPOPMAIINK U WIDTFOCTPHPOBATH PEllaeMbIe 3aja4d HECTIOKHBIMH CXeMaMH,
JarpaMMamH, IpyruMu Gpopmamu rpaduKi U X KOMOMHALMSMHE;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBaTh B IIpoliecce Y4eOHOW M HCCIIENOBATENBCKOM AEATeIbHOCTH
HHQOPMALIMIO O BIMSHUH NPOMBIIUIEHHOCTH, CEIbCKOTO XO34HCTBa M TPAHCIOpPTa Ha COCTOSHHE OKpPY)KaloIleH
IIPUPOJIHOM CpENBbL.

KoMMyHUKaTHBHBIE YHHMBepPCAJIbHbIe YyUeOHbIe 1elCTBHA:

YMEHHS 3aJaBaTh BOMPOCHI (B XOie Auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYXKZaeMOW TEMBI,
(hopMyIHPOBATH CBOU IPEIJIOKEHUS OTHOCUTEIHHO BBITIOTHECHUS TIPEITIOKCHHON 3a/1a49H;

YMEHUS NPEACTABISTh MOIYUYEHHbIE PE3yJIbTaThl NO3HABATEIBHON AEATEIbHOCTH B YCTHBIX M MUCbMEHHBIX
TEKCTax; JeNaTh MPE3CHTALUI0 Pe3yJIbTATOB BBIMONHEHHS XUMHYECKOTO JKCIEpUMEHTa (J1ad0paTOpHOrO OIBITA,
nmabopaTOpHOH pabOTHI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, yUEOHOTO MPOCKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABATEIBHON U MCCIIEI0BATENLCKOM
JIEATEIBHOCTH TP PEIISHUH BOZHUKAIOIIMX MPOOJIEM Ha OCHOBE yUETa OOIINX MHTEPECOB U COTIIACOBAHUS TIO3UITHIA
(obcyxneHns, OOMEH MHEHHSMH, «MO3TOBBIC INTYpPMBI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, OIpeaeseHHe
KPHUTEPHEB O OIIEHKE KaueCTBa BHITIOIHEHHOH paboThl U ApyTHE).

PeryasTuBHbIEe YyHHMBepcaIbHbIe YuYeOHbIe 1elCcCTBUA:

YMEHHE CaMOCTOSITETIFHO ONPEAEIATh IeH IeSTeIbHOCTH, TUIAHUPOBATh, OCYIECTBIATh, KOHTPOIMPOBATH U
P HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BEIOMpaTh Hanbosee 3¢ (eKTUBHBIE CIIOCOOBI PEIIeHUS
yueOHBIX M IO3HABATEJbHBIX 3a]ad, CAMOCTOSITEIIbHO COCTaBIISITh WM KOPPEKTHPOBATh MPEIUIOKEHHBINH ajJroOpuT™M
JISWCTBHUH TP BBHITIOJIHEHNH 33/IaHUH C YUETOM IOJIyYeHHUS] HOBBIX 3HAaHUH 00 M3y4aeMbIX 00BEKTaX — BEIIeCTBaX U
peaKlMax, OLIEHUBATh COOTBETCTBHE MOIYYEHHOTO pe3yNbTaTa 3asBICHHOW €M, yMEHUE MHCIOJIb30BaTh MU
aHAIU3UPOBATh KOHTEKCTHL, IPEIaraeMble B YCIIOBUH 3aaHUN.

HPEAMETHBIE PE3YJIBTATbBI

B cocraBe npenMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 00S3aTENILHOTO COJEP)KAaHMs, YCTAHOBIEHHOTO JTaHHOMN
(dhenepanbHOI pabodeit mporpaMMoi, BEIICTSIOT: OCBOCHHBIE O0YJAIOIIMMHICS HAYYHbIE 3HAHUS, YMEHUS U CITOCOOBI
JIeHcTBUH, crieruduyecKre Uil NpeAMETHOH o0macTH «XWMHA», BUABI AEATEIHHOCTH IO TOJIYYCHHUIO HOBOTO
3HAHUS, €T0 HHTEPIIPETAINH, IPE0OPa30BaHHUIO U IPUMEHEHHUIO B PA3INYHBIX YICOHBIX U HOBBIX CHTYaIlHSX.



K kxoHmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)XaTh
c(OpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS YMEHHH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHITUN: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOe
BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAsS), BaJI€HTHOCTb, OTHOCHTEJIBHAS
aTOMHas M MOJEKyIspHas Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJNSpHAas Macca, MaccoBas I0Jd
XMMHYECKOTO 3JEMEHTa B COCIUHEHHWH, MOJIIPHBIH OOBEM, OKCHA, KHCIOTAa, OCHOBaHHE, COIb,
3JIEKTPOOTPHULATEIbHOCTD, CTCHNCHb OKHCICHUS, XMMHUYECKas PpEaKLus, KIACCU(PHKAIMS pEaKIuil:
pEaKIM COCIAWHCHMS, PEaKIUU PA3IOKCHMSA, PEaKIMH 3aMCEUICHHs, peakoun OOMEHa, 3K30- H
SHAOTEPMHIYECKUE PEaKIUH, TEIDIOBOM I(PQEKT peaknuu, SApO aToMma, SJIEKTPOHHBIA CIOW aTroma,
aTOMHasl OpOWTalb, PAANYC aTOMa, XMMHUYECKasl CBS3b, IOJISIPHAs M HEIOJISIPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, HOH, KATHOH, aHWOH, PacTBOP, MAacCOBasl JOJIS BEIlecTBa (IPOLCHTHAS KOHLEHTPAIHS) B
pacTBope;

WIIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKHMX IOHSITUNH M NPUMEHSATh 3TH IOHATUS INPHU
OIMCaHMHU BEILECTB U UX IPEBPAlICHUN;

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISl COCTaBJICHUS! (DOPMYJI BELIECTB U ypaBHEHUH XHMMHUYECKHX
peaKiuii;

OTIPEZIETATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHAX, CTEIICHb OKUCIICHHUS SJIEMEHTOB
B OMHApHBIX COCOUHCHMAX, IMPUHAUICKHOCTh BELIECTB K ONpPEICIEHHOMY KIAacCy COCIMHEHHH 0
(hopmynaM, BUJ XMMHUYECKOH CBS3M (KOBAJICHTHASI M HOHHAs) B HEOPraHMIECKUX COCTMHEHIIX;
packpeiBath cmbicn Ilepmommueckoro 3akona JI. V. MenpgeneeBa: IEMOHCTPHPOBAaTh ITOHUMAaHHUE
MEPHOINYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT WX mojioxeHHs B Ilepmoanmueckoit
CHCTEME, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yUCHUS,
3aKOHa ABOTaIpo;

OIUCHIBATh U XapaKTepu3oBaTh Tabnnunyto Gopmy [leprnoauyeckoil cuCTEMbl XUMUYECKUX AJIEMEHTOB!
pas3nuuarh MOHATHS «TJaBHas moarpymnna (A-rpymnma)» u «mobounas noarpynna (b-rpynmna)y, mansie u
OoJIbIINE TTEPUOJIBI, COOTHOCUTH 0003HAYEHUsI, KOTOpBIE MMetoTcsl B Tabnuie «llepronnydeckas cucrema
xuMuueckux snemeHToB J[. 1. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsi sapa, oOILIee YHCIIO 3JIEKTPOHOB M pacHpeseNeHne MX Mo
3JIEKTPOHHBIM CIIOSIM);

KIacCH(UIMPOBaTh XMMHUYECKHE 3JIEMEHTBHI, HEOPTraHWYECKHE BEIIECTBA, XUMHYECKHE peaknuu (Io
YHCITy U COCTaBY YYacCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P PEKTY);

XapakTepu3oBaTh (ONMMCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB pa3yIMUHBIX KJIACCOB,
MOATBEPXK/asi ONKCAaHWE TPHUMEPaMH MOJEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKHX
peakiuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTCKaHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3jIMYHBIX YCJIOBUAX,

BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHMYECKOTO 3JIEMEHTa 10 (opMyle COSIMHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, IMPOBOAUTH
pacd€Thl 110 ypaBHEHUIO XUMHUYECKOH PeaKIvy;

MPUMEHSTH OCHOBHBIC OIEPAIlMM MBICIUTEIGHON AEATENbHOCTH — aHaJM3 W CHHTE3, CpaBHEHHE,
000011eHre, CHCTEMATH3AINIO, KIACCH(UKAINIO, BBISIBICHHE NPUYMHHO-CIEICTBEHHBIX CBSI3EH — IS
W3y4YEHUs] CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHH, €CTeCTBEHHO-HAYYHbIE METOAbI IO3HAHUS —
Ha0IoieHNe, I3MEpeHHe, MOJISTUPOBaHNE, SKCIIEPUMEHT (peabHbIN U MBICICHHBII);

CJIC/IOBAThH TPaBHUJIaM MOJIB30BaHUS XMMHYECKOH MOCYJ0H M 1abopaTopHBIM 000pYZOBaHHEM, a TAKXKe
IpaBujIaM o6pame}mﬂ C BCIICCTBAMH B COOTBETCTBUHU C MHCTPYKIHUAMHU IO BBIITOJIHCHUIO na6opaT0pH1)1x
XUMHUYECKUX OTBITOB IO MOJYYSHHUIO U COOMPAHMIO Ta3000pa3HbIX BEMIECTB (BOIOPOAA W KUCIOPOR),
[IPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM J0J€ pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBAThH
U TPOBOJUTH XUMHYECKHE OSKCIIEPUMEHTH MO paclO3HaBaHWIO PACTBOPOB MIETOYEH M KHCIOT C
MTOMOIIBI0 UHAUKATOPOB (JTaKMYyC, GeHONPTATCHH, METHIIOPAHXK U IPYTHE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne i/ HaumeHoBaHMe pa3aesioB U TeM KoJsnuectBo yacos JyeKTpoHHbIE (I (poBHIE) 00pa3oBaTeIbHbIE
B NPOrpaMMbI Bcero KontpoabHsbie padoTsl IIpakTHyeckue padoThl pecypcebl
Paznea 1. [lepBoHayaabHble XUMUYECKUE TIOHATHS
Xumust — BakHast 001acTh
11 €CTECTBO3HAHMS M ITPAKTHYECKOI 5 2 Bbubnuoteka LIOK https://m.edsoo.ru/7f41837c
JIesITeIbHOCTHU YeIoBeKa
1.2 BelectBa 1 XUMHUYECKUE PEAKIIUH 15 1 Bbubnnoteka LIOK https://m.edsoo.ru/7f41837c
HWroro mo pazneny 20
Pa3znen 2. Baxkneiinue npeacTaBuTe 1l HEOPraHMYEeCKUX BelleCTB
2.1 Bosnyx. Kucsopox. Ionstie 06 6 Bu6nunoreka IIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
2.2 CB:;?OH'HOH”TM 0 KacaoTax " 8 1 Bu6nunoreka IIOK https://m.edsoo.ru/7f41837¢
Boma. PactBopsr. [TorsTHE 00 .
2.3 5 1 1 bubimoreka ITOK https://m.edsoo.ru/7f41837¢
OCHOBAHHSAX
2.4 OCHOBHbIE KIACCHI HEOPTaHHECKHX 11 1 1 Bubmotexa LIOK https:/m.edsoo.ru/7f41837¢
COCTMHEHUI
HWroro mo pazueny 30

Pa3nen 3. Ilepuoauueckuii 3akoH u [epuoauyeckas cucrema xumuiyeckux 3aemeHToB . . MenaeneeBa. Ctpoenune atroMoB. XUMHU4YeCKasi CBsA3b. OKUCIUTEIHHO-
BOCCTAHOBHTEJIbHbIE PEAKIINHT

Ilepuoguueckuii 3aK0H U
Ilepuoanueckas cucteMa XUMHYECKUX

3.1 snementos JI, 1. Mereneesa. 7 Bbubimoreka IIOK https://m.edsoo.ru/7f41837¢
Crpoenne atoma
3.2 Xumirdeckas cBAsp. OKHCIHTELHO- 8 1 Bbubimoreka IIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIBHBIC PCAKITUN
Hroro no paznery 15 bubnuoreka [TOK https://m.edsoo.ru/7f41837c
PesepBHoe Bpemst 3 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68 4 5

IMPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KonuyectBo yacos Hara Buael, popmbl KOHTPOJISI
n/n H3y4YeHHus
BCEro | KOHTPOJIbHbIE NpaKkTHYecKue
padoThI padoThI

1. Broansrit nactpykrax no Th u ITITP. [Ipeamer xumun. 1 - - Cents6ps 03-09 | VcerHsIif onpoc, OTICHOYHBIH JTHCT

Ponp xuMuu B )KM3HU YeNOBEKaA.
2. XuMus B cucteMe HayK. MeToibl M0O3HAaHUS B XUMHUU 1 - VYcTHblH onpoc

05-09

3. 3HaKOMCTBO C MIPaBUJIaAMHU OE30TIACHOCTH 1 IPUEMaMH 1 - 1 [Ipaktudeckas padborta

pabOThI B XUMUYECKOI

10-09

naboparopuu. [Ipaktuyeckas padora Ne 1.

[IpaBuna paboTeI B 1a00paTOpUH U IPUEMBI OOpAIICHUS C

J1a00paTOPHBIM 000PYJOBAaHHEM
4, Temna u BemecTBa. Pu3nueckue CBOHCTBA BEIIECTB. 1 - - 12-09 VYcTHbli onpoc

ArperaTtHoe COCTOsIHUE BELIECTB )
5. YucTrle BemecTBa 1 cMecH. CIocoObl pa3aeeHus cMeceit 1 - - 17-09 VYcTHbli onpoc
6. IIpakTryeckas pabota: Ne 2. Pasnmenenue cmeceil (Ha 1 - 1 19-09 [IpakTuueckas padbora

IpUMepe OYUCTKH MOBApPEHHOM COJIN) )
7. Atombl U MoJekyinbl. IIpocTele U CIOKHBIE BELIeCTBa 1 - - 24-09 VYCTHBIN ONpOC, OLIEHOYHBIH JIUCT
8. XUMUUECKHE DJIEMEHTHI. 3Hakd  (CUMBOJIBI) 1 - - 26-09 Temarndeckas MMMChbMEHHAS

XUMHYECCKHX JICMCHTOB pabota
9. ATOMHO-MOJICKYJISIPHOE YUYCHHE. 3akoH 1 - - 01-10 YcTHI# ompoc

MOCTOSIHCTBA COCTaBa BELIECTB




10.

Xumuueckas q)opMyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX

YcerHbli ompoc

JJIEMEHTOB 03-10

11. | CocraBneHne XUMHYECKHX (GOPMYT MO BaJEHTHOCTH. 08-10 YcTHBI onpoc
HaxoxxneHue BaJE€HTHOCTH XUMHYECKHX 3JIEMEHTOB IO )
thopmye

12. | OrHocurenbHas aTOMHas Mmacca. 10-10 VYcrHbl# onpoc
OTtHocuTeNbHASI MOJIEKYJISIPHAS Macca )

13. | Pemienue 3amad  Ha  BBIYMCICHHE  OTHOCUTEIBHOU 15-10 [IpakTuka peuienus 3aaad
MOJIEKYJISIPHOM Macchl BEIIECTB ;

14. | MaccoBas 107151 XUMHUYECKOT0 3JIeMEHTa B COSTMHEHUN 17-10 IIpaxTuka pemeHus 3a1a4

15. | Pemenune 3amady Ha BBIYMCIEHHUE MAacCCOBOH  JOJHU 99-10 [IpakTuka peuienus 3aaa4d
XHMHYECKOTO dJIEeMEHTa 110 (popMyIie CoeJMHEHUsI .

16. | dusnueckue u XMMHYECKHE SIBJICHUSL. 24-10 Y CTHBIH OIIPOC, OLIEHOYHBIH JIHCT
XuMuyeckas peaxius

17. | Ilpu3HaKu U yCIOBUS NPOTEKAHHUS XUMUIECKUX PeaKIuit 05-11 VY CTHBIN OIIPOC, OLEHOUYHBIN JIMCT

18. | 3akoH  coxpaHeHHs Maccbl  BELIECTB. M.B. 07-11 VYcTHBIi ompoc
JIoMOHOCOB — YUY€HBIN-3HIIMKIIONEAUCT B

19. | Xumuueckue ypaBHEHUS 12-11 VY CTHBIH OIIPOC, OLIEHOYHBIH THCT

20. | Tumnsr XUMHYECKHUX peaxuuii (coemuHeHwMs, 14-11 Temarnueckuit ITUCEMEHHBIA
pasnoXKeHus, 3aMeNIeHUsI, 00MeHa) } onpoc

21. | Ypok 00001ieHus 1 cucTeMaTH3anny 3HaHUH VYCTHBIM  ompoc, MpakTHKa —peIIeHHs

19-11

3a71a4d ¥ COCTABJICHNE XUM.ypaBHCHUN




22. | Konrponbnas pabora Nel. 21-11 KonrponbHas padoTa
23. | Bo3myx — cmech ra3os. CocTtaB Bo3ayxa 26-11 OLEeHOYHBIH JHCT
24. | TeroBoi 3G ¢eKT XUMHYECKOH peaklH, IMOHSATHE O 28-11 YcTHBI onpoc
TEPMOXUMHYECKOM YpaBHEHHH, 9K30- u )
IHIOTEPMHUYECKHUX PEAKIHIX
25. | CrocoObl MOTy4EHHUs KUCIOPOia B labopatopuu | 5 Tematnueckuit MMMCHbMEHHBIN
MPOMBIIUIEHHOCTH. [IprMeHeHue 031 orpoc
KHCJIOpOZa
26. | Ilpaxtuyeckass padora Ne 3. Ilomyuenue wu 05-12 [MpakTuyeckas padora
coOMpaHue KUCIOPO/Ia, U3yYCHUE €ro CBOUCTB )
10-12 o o
27. | KpyroBoport Kucja0opo/ia B IpUPOJIE. YCTHBI 0ITpOC, OLIEHOYHBIN JIUCT
28. | Kucnopoa — XMMUUECKH 3JIEMEHT M IPOCTOE BELIECTBO. 1212 YcTHBIH ompoc
IousTre 06 OKCHaAX. .
29. | Bomopoa — XUMHUYECKUI 3JEMEHT U MPOCTOE 17-12 Tematuueckuit MACbMEHHBIN
BEIECTBO. B onpoc (KHCIOPO)
30. [ Ipaktuyeckass padora Ne 4. Ilomyuenue u 19-12 IIpaxTrueckas padorta
cobupaHue BOJIOPO/ia, U3yYSHUE €ro CBOWCTB
31. | IoHsiTHe O KHCIOTAX M COMSIX 24-12 Temarnueckuit MTMCHMEHHBIN
ompoc (BOJIOPO)
32. | KonmunuectBo BEIIIECTBA. Mosts. Mossipaas 26-12 IIpakTrKa pemeHus 3a1aq
Macca. ;
33. | 3akon ABoraapo. MoJsipHblii 00bEM Ta30B. 09-01 [MpakTHKa penieHuns 3aa4d
34. | Pemenne 3aja4 Ha B3aUMOCBSI3b KOJIMYECTBA BEIECTBA, 14-01 [MpakTrKa penieHus 3aaau
o0béMa W Maccel Ta3oB. Pacdérsl MO XMMHYECKHM )
YpaBHEHHSM.
35. | Pacuére o XUMHYECKUM YpaBHEHUSIM. 16-01 [MpakTuka pemenuns 3aaa4




IIpumenenue 3axkoHa ABOTraapo.

21-01

36. | ®uznyeckue M XMMUYECKUE CBOWCTBA BOABI. AHAIH3 U YcrTHsli onpoc, OieHOUHBIH JTHCT
CHUHTE3 — METO/Ibl U3yUEHHS COCTaBa BOIbI. 2301

37. | TlonsiTre 00 OCHOBaHUSAX W WHIUKATOPAX. 28-01 OLEeHOYHBIH JHCT

38. | PactBophl. PacTBOpMMOCTH BEIIIECTB B BOJIC. 30-01

39. | KoHnentpanus pacTBOopoB. MaccoBasi 10J1s BEIIECTBA B [IpakTuka perieHus 3a1a4
pacTBope. BbIUMCIIEHUS C UCHOJIB30BAHUEM TOHSITH 04-02
«MaccoBas J0J1s BEIIECTBa B PaCTBOPEY. )

40. | Ipaktuueckas padora Ne 5. [IpurotoBneHue pacTBOpoB 06-02 [MpakTuyeckas padora
¢ onpeaenéHHON KOHLEHTpaluueH. B

41. | KpyroBopot BOIBI B IpHpOJE. 3arps3HEHUE MPUPOTHBIX 11-02 Temarnueckuit MIMCbMEHHBIN
Boj. OXpaHa M OYHCTKA MPUPOIHBIX BOJ . onpoc (Boja)

42. | Knaccudukanms HeopraHUIecKuX coequHeHuil [loHsaTre VYerublii onpoc, OLeHOYHBIH JTUCT
0 Tpymmax CXOJHBIX OJJIEMEHTOB (IIETOYHBIE H 13-02
MIETIOYHO3EMENIbHBIE METaJUIbl, TaJIOTCHBI, HHEPTHBIC }
ra3el). OJIEMEHTHI, KOTOpBIE 00pa3yrT aMQpOTepHBIC
OKCHIBI U TUJIPOKCH/TBI

43. | Knaccudukanus HeOpraHu4ecKuX COeTUHEHHUI. 18-02 VYcraslii onpoc, OLeHOUHBIHN JTUCT

44. | Okcuabl: KIacCH()HUKALUS M CBOWCTBA. 20-02 VYerublii onpoc, O1LleHOYHBIH JTUCT

45. | OcHoBaHwMA, KJIaCCU(UKAIHS U  CBOWCTBa, 25.02 Temaruueckuit MTUCbMEHHBIN
CIIOCOOBI TIOJTYICHUS. ) orpoc

46. | AmdotepHsie OKCH/IbI U TUAPOKCHUJBI, HX 97.02 Temarnueckuii MHUCEMEHHBIA
CBOWCTBA M MOJIyYICHUE ) orpoc




47. | Kucnotsr: COCTaB, Ki1accu(uKarms, 04-03 Tematuueckuit MUCEMEHHBIN
HOMEHKJIaTypa, pu3nvecKue CBOHCTBA ) orpoc
48. | Kucnorsr: XUMHUYECKHUE CBOICTBA, CIOCOOBI 06-03 YcTHbI ompoc
noxydeHus. Pag akTHBHOCTH METaIoOB )
49. | Comnu: knaccuUKanus ¥ CBOWCTBA. 11-03 Tematuueckuit MIACBMEHHBIN
) ompoc
50. | Beraucnenus 0  YpPAaBHEHUSIM XUMHYECKOU 13-03 Temarnueckuit MIUCbMEHHBIN
peakun ; orpoc
51. | I'enernueckas CBSI3b MEXITY KJ1accaMu 18-03 IIpaxTuka pemeHus 3a1a4
HEOPTaHMYECKUX COCANHECHUH ;
52. | Ipaktuueckas pabota Ne 6.  Pemenue [MpakTuyeckas padora
9KCTICpUMEHTAJIBHBIX 33,184 TIo TEMe 20-03
«OCHOBHBIE KJIaCCHI HEOPraHUYECKHX )
COEIUHEHUI
53. | Ypok 060011eHus 1 cucTeMaTH3alny 3HaHUH 25-03 IIpaxTuka pemeHus 3a1aq
27-03
54. | KontponbHas pabota Ne2. Kontpomnsnas pabota
55. | AHanu3 KOHTPOJIBHOM PaboOTHI 01-04
56. | Ctpoenne aromoB. CoCTaB aTOMHBIX saep. M30TOmBI. 03-04 O1eHOYHBIH JHCT
OnexTpoHbl. PU3NUECKUI CMBICH MOPSAKOBOTO HOMEpa }
JIIeMeHTa
57. | llepmogmuecknii 3akoH u Ilepmogmueckas cucrema VYceTHbli onpoc
xumuueckux anemeHToB .M. Menneneesa. Ilepuossl, 08-04
rpynnsl, noarpymnmnsl. ®u3nueckuil CMbICI HOMEPOB .
Mepuoa U TPYIIIBI
58. | Ctpoenue AIEKTPOHHBIX 000JI04eK aTOMOB 10-04 YcTHBIi ompoc

MEPBbLIX 20 XUMHUYCCKUX 9JICMCHTOB




nepuoanueckoi cucremsl [1. . Menneneesa 15-03
59. | XapakTepucruka XHMMHYECKOTO 3JE€MEHTa 0 €ro 1 17-04 YcrHslit onpoc,
MOJIOKEHUIO B mepuogudeckod  cucreme J[. M. )
Menpeneesa
60. | 3HaueHHe NEPHOIUYECKOTO 3aKOHa W HEPHOIUYECKOMN 1 YcrHblit onpoc,
CHCTEMbI XUMHUYECKUX JJIEMEHTOB ISl pa3BUTHSI HAYKU U 2904
npaktuku. JI. M. MeHngaeneeB — yué€HBbIil, neparor u .
rpaXIaHUuH
61. | KonrponbHas pabora Ne3 1 24-04 KonrponbHas padoTa
62. | DiekTpooTpULATEIHHOCTh ATOMOB XMMHUUECKHX 1 29-04 YcrHslit onpoc,
JJIEMECHTOB. .
63. | Xumuueckas CBSI3b: HOHHaS, KOBAJICHTHAsI 1 06-05 YcTHBIH ompoc,
MOJIIpHAS ¥ KOBAJICHTHASI HETIOJAPHAS }
64. | CreneHb OKHCICHUS 1 08-05 [IpakTuka pemeHus 3a1a4
65. | OkuciurenbHO-BoccTaHOBHUTENBHBIE peakuuud  (OBP). 1 YcerHbli ompoc,
[Mpoueccer OKHCJICHUS u BOCCTAHOBJICHUSI. 1305
Oxucnurenu U ;
BOCCTaHOBUTEIH
66. | CocraBienue YpaBHEHHIA OKHCIIUTEIBHO- 1 IIpakTrKa pemeHus 3a1aq
BOCCTAHOBUTEJIbHBIX PEAKIUHA M CXEM 3JIEKTPOHHOTO 1305
Ganamca )
67. | Ypok 000011eHus 1 CHCTEMATH3AINH 3HAHUI 1 15-05 YcTHBIH ompoc
68. | Ypox Pa3BUBAIOIIETO KOHTPOJISI 3HAHU. 1 20-05 YcrHblit onpoc
XUMUs B IeHCTBUU
OBIIEE KOJIMYECTBO YACOB 8(0) 68

[MTPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHNE OBPA30BATEJIBHOI'O TIPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YUEHUKA

1. Xumus. 8 xnacc/I"'abpuensu O.C., OctpoymoB WN.T'., Cnankor C.A., AkinonepHoe oomiectBo «M3marensctBo «IIpocsere

METOJUYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

https://rosuchebnik.ru/ - "IIpocsenienune" Koprnopauus Poccuiickuii yaeOHMK

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

http://www.edu.ru — ®exaepasbHbie 00pa3oBaTeIbHbBIE PECYPCHI AJIs 00IIEro 00pa3oBaHks/
2. https://educont.ru/ - Karamor uudpoBoro oopazoBareibHOr0 KOHTEHTA.
3. http://school-collection.edu.ru/ - Equnas komnekius nudpoBbiX 00pa3oBaTeIbHBIX PECYPCOB.
Xumusi:
1. http://www.hemi.nsu.ru/ - OcHoBBI XUMHHU. DJIEKTPOHHBIH YICOHUK.
2. http://hemi.wallst.ru/— OGpa3oBarelbHbII CANT IS IIKOJIBHUKOB [0 XUMUHU
3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomonocoBa
4. https://vos.olimpiada.ru/ - Bcepoccuiickast oTMMITHaia MIKOJIbHUKOB.
5. https://chem8-vpr.sdamgia.ru/ - Peury BITP.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O IPOLHECCA

YYEBHOE OBOPYJOBAHHME

1.ITeuaTHble TAOIUIIBI 110 YUEOHBIM TEMaM Kypca.
2.Mopenu KpUCTaNIMYECKUX PEIIETOK; AapOCTEPHKHEBBIE 1 00bEMHBIE MOJIETTH MOJIEKYIL.
3. Komtekumu HEOpraHNYECKUX BEIIECTB.

OBOPYJIOBAHME /1151 IPOBEJEHMSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPALIUIA

1. KommiexkT «MukpoiabopaTopus A1 XUMHUYECKOTO KCIIEPUMEHTa) ¢ HAOOPOM COOTBETCTBYIOIIUX PEAKTHBOB.
2. HaGop peakTHBOB 1 000pya0BaHus 11 BhIodAHEeHUs: OI'D mo xumuu.


http://www.edu.ru/
http://school-collection.edu.ru/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/

