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1. HOSACHUTEJBbHASA 3AIINCKA

[IporpaMmMa Mo XMMHHM Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpasoBanus, mnpencrtaBieHHBIX B PI'OC OO0, a Takke Ha OcHOBe GenepalibHOW pabodeit
IPOTPaMMbI BOCIIUTAHHS M C y4ETOM KOHIICTILIMH IPETOaBaHUsl yUeOHOTO IMpenMeTa «XuMUs» B
oOpasoBartenbHbBIX opranu3anusx Poccutickoir denepamnmm.

[IporpaMmMa 1o XuMHUM Ja€T MPEACTAaBIEHUE O IMEsIX, OOMIe CTpaTerud OO0y4YeHWS,
BOCIIUTAHUS M Pa3BUTHS OOydalOIUXCS CpeACTBAMH y4eOHOro MpeAMeTa, YCTaHABJIMBAET
00s3aTeNIbHOE IPEAMETHOE COJEp)KAaHME, MPENyCMaTpUBAaeT paclpelesieHue €ro Mo Kiaccam u
CTPYKTYPUPOBaHHUE 110 pa3fenaM U TeMaM IPOrpaMMbl MO0 XUMHH, ONPEIEISeT KOJUYECTBEHHBIE U
KAUECTBEHHbIE XAPAKTEPUCTUKU COJEP)KAHUS, PEKOMEHIYEMYIO IIOCIE0BATEIbHOCTh H3yYEHUs
XUMHUHM C Y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YdYaIOUIMXCS, OMpEAEsieT BO3MOXKHOCTH IMpeaMeTa Ul pealn3anuu
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTeIbHOM NpPOrpaMMbl Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl, a TaKke TpeOOBaHUN K pe3yibTaTaM O0y4eHHsS XUMUHU Ha YPOBHE
Hene W3ydeHHs IpeIMeTa ¢ OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM JESATEILHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO CONCPKAHUS.

3HaHME XUMHUU CIYXUT OCHOBOH Ui (OPMUPOBAHUS MHPOBO33pPEHHS OOydarollerocs, ero
NPEICTAaBICHUNA O MaTEpHATLHOM E€IMHCTBE MHpPA, BAKHYIO POJb MTPAlOT (HOpMUpPYEMbIEe XUMHEH
MPEJICTABICHHUS O B3aMMOIPEBPAICHUSIX SHEPTUU M 00 HBOJIIOLMU BELIECTB B MPHUPOJE, O MyTIX
pelieHus  00aJbHBIX  MpOOJEeM  YCTOMYMBOIO  pa3BUTHSI  4YEJIOBEYECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKOl 0e30MacHOCTH, MPOoOIIeM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3alliid BO3MOXKHOCTEH I caMOpa3BUTUS U (OPMHUPOBAHUSA KYIbTYPHI
JMYHOCTH, €€ 0011el U (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCUT BKJIAJ B (pOpMHUpOBaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH 0O0ydJarommxcs,
HABBIKOB UX CAMOCTOSITENIbHON y4eOHON NIeATENbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEbCKUX
yYMEHUH, HeOOXOAMMBIX KaK B TIOBCEHEBHOM KHU3HH, TaK U B IPOPECCUOHATBHOMN EATETLHOCTH;

3HAaKOMUT €O CIeUU(UKON HayyHOrO MBILIUIEHUS, 3aKJIabIBa€T OCHOBBI IIEIOCTHOIO B3TIJsiza
Ha €IUHCTBO MPHUPOABI M YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU
€CTECTBEHHO--HAayYHON IPaMOTHOCTH 00yUaroIInuXcs;

croco0cTByeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM,
K IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIaJl B 9KOJIOIMUYECKOe 00pazoBaHue 00yUyaronXCsl.

JlanHble HampaBieHUS B OOyYE€HHMHM XHMMHMHU OOECIEeUMBAIOTCS CHEUMPHUKON coaep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIH SIBIIsSETCS MEeJarornyecku aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOMH
HayKH XMMUU Ha ONPEEIEHHOM 3Tarle € pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OIIero o0Opa3oBaHHs OpPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCS CUCTEMBl MEPBOHAYAIBHBIX IMOHSATUN XMMHH, OCHOB HEOPraHMYECKOH XMMHHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CtpykTypa coiepaHUsi IPOrpaMMbl MO XUMHHM CPOPMHUpPOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoga kK e€ usydeHuro. ColepikaHUE CKIAAbIBAETCS W3 CHCTEMBI IOHSATHH O XUMHYECKOM
3JIEMEHTE U BEIIECTBE U CHUCTEMbI MOHITHHM 0 XUMUYECKOHN peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl 10 IPHUHLHUITY MOCJIEI0BAaTEILHOTO Pa3BUTUs 3HAHMM HAa OCHOBE TEOPETHUYECKHX
MPEeJICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIMH BELIECTB B pACTBOPaX.

TeopeTnueckne 3HAHMSI pAcCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOIYYEHHBIX U
OCMBICJIEHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIOJHSS



GyHKIIMM OOBSCHEHUS W MPOTHO3HPOBAHUS CBOMCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAaKTHUECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUH CIIOCOOCTBYeT (OPMHPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIEH HAyYHOM KApTUHBI MHUpa B JIOTHKE €€ CHCTEeMHOW HPUPOJBI,
LIECHHOCTHOTO OTHOULICHUS K HAay4HOMY 3HAHMIO M METOJaM IIO3HAaHMs B Hayke. M3ydenue xumuu
MPOUCXOJUT C MPUBJICUCHUEM 3HAHHUM M3 paHee U3yYEHHBIX y4eOHbIX MpeameToB: «OKpyKaromuii
Mup», «buonorus. 5—7 knaccel» U «DU3uKa. 7 KIace.

[Ipu u3yyeHUH XUMHUU MPOUCXOAUT (HOPMHUpPOBAHHE 3HAHHM OCHOB XMMHYECKOW HAyKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHUS, IIPAKTUUECKON JESATEIbHOCTH Y€JIOBEKa U KAaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIbTYpHL. 3a7aua yueOHOro MpeIMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI
XUMHUYECKHX 3HAHUM — BaXHEWIIUX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETUYECKHX TOJOKEHUH,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIIEHNN K HAyYHBIM
METOJIaM TMO3HAHUS TIPY MU3yYEHUHU BEIIECTB M XMMHUYECKHUX PEakiuid, B (OPMHUPOBAHUH U PA3BUTHU
MO3HABATEJIIbHBIX YMEHUMH M HMX MNPUMEHEHMM B Yy4eOHO-TIO3HABaTeNbHOM H  y4eOHO-
UCCIIEIOBATEIbCKON JIeSITETIbHOCTH, OCBOSHHH IPaBHJI OE30MIaCHOrO OOpalleHHs C BEUIeCTBaMHU B
MIOBCEHEBHOM KU3HH.

[Ipy u3ydyeHMH XUMHUU Ha YPOBHE OCHOBHOrO oOHIEro oOpa3oBaHUS BAXKHOE 3HAYCHHE
MpUOOpPENH TaKKe LeH, KaK:

— (¢opMHpOBaHNE HHTEIUICKTYaIbHO PA3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHITHUIO PEIICHUH, CIOCOOHON alanTUPOBAThCSA K OBICTPO
MEHSIOIIUMCS YCIOBUAM KU3HH;

— HampaBJIGHHOCTh OOY4YeHHs Ha CHCTEMaTH4yecKkoe MpuodIeHne olyyarommxes K
CaMOCTOSITENIbHOM 1O3HABATEIbHON JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUS, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieyeHUe YCIOBHIA, CIIOCOOCTBYIOIINX MPHOOPETCHUIO OOYYarOIIUMUCS —OIIbITA
pa3HoOOpa3HOW J1eATENbHOCTH, IIO3HAHMSI M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB ACSITEILHOCTH;

— ¢opmupoBanrue oOmIeH (PYHKIIMOHAIBHONH M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YHClie YMEHUH OOBSCHATh U OIICHUBAThH SIBICHUS OKPYXKAIOIIETO MHUPA, UCIIOIb3Ysl 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPH U3YYEHUU XUMUH, IPUMEHSTh UX MPHU PEIIEHUU MPOoOJieM B MOBCEIHEBHOM KU3HU
U TPYAOBOU IEATEIbHOCTH;

— (opMupoBanue y 00y4aromuxcsi TYMaHUCTHYECKHUX OTHOIICHUM, TOHMMAaHUs IIEHHOCTH
XUMHUYECKUX 3HAHWA i1 BBIPAOOTKU DKOJOTHUYECKH I€IeCO00pa3HOro MOBENEHUsS B OBITY U
TPYIOBOH JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/10POBbS U OKPYXKAIOLIEH TPUPOJHOMN CpEebl;

— pa3BUTHE MOTHBAIMU K O0yUYEHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCTTUTAHUIO Ha
OCHOBE yCBOEHHS OOIIEUEI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpoduiid u
HANPaBIEHHOCTHU JabHEHIIIET0 00YUEeHHUS.

OO01iee 4uCIO 4YacoB, OTBEAEHHBIX ISl M3yYEHUS XUMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaiseT 136 yaco: B 8 kjacce — 68 dacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

2. COOJEP) KAHUE OBYUYEHUS
8 KUIACC

[lepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Tpenmer xumun. Posib XMMUM B J)KM3HU Y€JIOBEKa. XMMUS B CUCTEME HayK. Tena u BellecTsa.
duznyeckue CBOMCTBA BELIECTB. ArperaTHOe cocTosiHue BenlecTB. [loHATHE 0 MeTOgaX MO3HAHUS B
xuMud. Yuctele BemecTBa U cMecu. CriocoObl pa3zieneHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE IeMEHThl. CUMBOJIBI XUMUYECKUX 371eMeHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.



Xumuyeckas ¢popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHocuTenbHass aToMmHas wmacca. OTHOcHUTENbHAas MOJEKYJsIpHAas —Macca.
MaccoBast 10Ji1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUU.

KomunyectBo BemectBa. Monbs. Mossipaass Macca. B3anMocCBsI3b KOIM4YECTBA, MacChl M YUCIIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€Tol mo hopMmynaM XMMHUYECKUX COSTUHEHHI.

®uznyeckue M XUMHYECKHUE SBICHMS. XUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsST MAacChl BeIIeCTB. XHUMHUecKue ypaBHeHus. Kiaccupukanus XUMHUYECKHX pPeaKIHi
(coenMHEHUS, PA3IOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCY[0W, NpaBWIaMu pPabOThl B JabopaTopuu M NpUEMaMU
oOpaiieHusi ¢ 1a00paTOpHBIM O0OpYyIOBaHHEM, M3yYEHHE M OINUCAaHUE (UBNYECKUX CBOWCTB
00pa3loB HEOPraHMYECKUX BEUIeCTB, HaOIrogeHUe (U3MUECKUX (IUIaBJICHHE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHIICHHE U KOHJEHCAlMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYH,
NPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJa C KHCIOTOW) sIBICHUH, HaOnroneHue u
ONKCAaHHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioxeHue caxapa, B3auMOJEHUCTBUE
CEepPHOM KHCJIOTHI C XJOpHAOM Oapusi, pasnoxkenue ruapokcuaa menu (II) mpu HarpeBanum,
B3anMoOJIeiicTBHe xene3a ¢ pactBopom coiu meau (II), uzydenune cnocoOoB pa3ieneHus cMmecei: ¢
MOMOIIbI0 MarHuTa, (QUILTPOBAaHWE, BHIMAPWBAHWE, AUCTUIUIALHNS, XpoMmaTorpadwus, MpOBEICHUE
OUMCTKHA TOBAapEHHOW COJIM, HaONIOJICHHE U OINHUCaHUe PEe3yJIbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JaHUE MOJeNIeH MOJIEKYJI (I1apOCTEP/KHEBBIX ).

BaskHelinue npeacTaBuTe Il HEOPraHUYECKMX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopojgy — 37I€MEHT M NPOCTOE BEIIECTBO.
Haxoxnaenune kucimoponma B mpupoje, Gu3MuecKkue M XUMHUYECKHE CBOMCTBa (pEeakIMy TOpPEHUSs).
Oxcupnpl. Ilpumenenune kucnopona. CrocoObl MOJNyd4eHHsS KHCIOpoaa B Jjaboparopuu u
npoMelnieHHOCTH. KpyroBopor kuciopoga B mpuponae. O30H — amioTponHas MoIudUKaus
KHCIJIOPOJA.

TeroBoit »d¢deKkT XUMHUYECKOM peakIMH, TEPMOXMMHUYECKHUE YpaBHEHHUSA, 5K30- U
HAOTEPMUYECKHE peakiuu. TOIuMBO: yrosb M METaH. 3arpsi3HEHUE BO3/]yXa, YCWICHHE
HapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOT'O CIIOS.

Bonopon — anemeHT u npocroe BemiecTBo. HaxoxxaeHue Bogopoja B npupojie, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oTy4YeHus. KUCIoTsl U comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBolicTBa Boabl. Boma kak pactBoputrens. PactBopel. Haceimennsie u
HEHACBIIICHHBIE PacTBOPBL. PacTBOPMMOCTH BelIeCcTB B BOJE. MaccoBas 1011 BEIIECTBA B pacTBOpE.
Xumnueckue cpoiicTBa BOJbl. OcHOBaHus. Ponb pacTBOpOB B MpUpPOAE M B KU3HU YEJIOBEKA.
KpyroBopoT BojibI B ipupoe. 3arpss3HeHne NpupoIHbiX Boj. OXpaHa v O4UCTKA TPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHenmit. Oxcunsl. Krnaccudukanus OKCHAOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHble) U HecodeoOpasyromue. Homenkmarypa
OKCUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHAOB. [lomyueHne okcuioB.

OcHoBanus. Kimaccudukamuss oOCHOBaHMIA: IIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuii. Pusnueckue M XHUMHYECKME CBOMCTBA OCHOBaHUU. IlomyueHue
OCHOBaHUM.

Kucnotel. Knaccudpukanuss kucnor. Homenknarypa kucinor. DOu3ndeckue W XUMHYECKHE
cBoiictBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknatypa coineil. @u3znueckue 1 XuMuueckue cBoiicta conei. [lonyuenue coneit.

['eneTndeckast CBSA3b MEXKIYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/ieJieHHe COJIep)KaHUsd KHUCIOpoJa B BO3JAyXe, IMOJIydeHue, coOupaHue,
pacro3HaBaHHE€ M W3YYEHHE CBOWCTB KHCJIOpOJa, HAONMIOJEHUE B3aMMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUS BO3HMKHOBEHHUS W TPEKpAIIeHUsS TopeHus (Tmokapa), 03HAKOMJIEHHE C
oOpa3iiaMu OKCHJIOB U OINHCAaHWE UX CBOWCTB, MOJy4YeHHE, cOOMpaHue, paclo3HABAHUE U U3YYCHUE



CBOMCTB Bojiopoaa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcuaoMm menu (II) (Bo3moxkHO
UCIIOJIb30BaHUE BHJEOMATEpHAlioB), HAONOJCHHE OOpPa3lloB BELIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHHE  OCOOEHHOCTEH  PACTBOPEHHsS]  BEIIECTB C  PAa3IMYHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJBl C MeTaJulaMH (HaTpueM U KaiblKeM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAIIOB), MCCIEAOBAHUE OOPA3L0OB HEOPraHMYECKUX BEILIECTB pa3JIMYHBIX KJIACCOB,
HAOIO/ICHUE H3MEHEHHUS OKPACKM HWHIUKATOPOB B PACTBOPAX KHUCIOT U INEJIOoYell, H3ydyeHue
B3aumojeicTBust okcuaa meau (I) ¢ pacTBOpoMm cepHOW KHUCIOTHI, KUCJIOT ¢ METAJJIaMH, PEaKIIHil
HEUTpalIHu3aluu, OJIy4YeHUE HEPACTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajlla APYTUM M3
pacTBOpa COJM, pEUIEHHE JSKCIEPUMEHTAIbHBIX 3azad 1o Teme «BaxHelimme Kiacchl
HEOPraHWYECKUX COECTUHEHUI.

Iepuoauveckuii 3akoH u Ilepmoamyeckasi cucrema xumuuyeckux j3jemeHtoB /JI. H.
MenpeneeBa. CtpoeHue aTomMoB. XMMH4YeCKasl CBfA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIEC
peakuuu

[lepBble MOMBITKU KiIacCU(UKALMA XUMHUYECKHX 3JIeMEHTOB. [loHsATHE O TpyImax CXOAHBIX
AJIEMEHTOB (ILEJIOYHBIE M ILEJI0YHO3EMENbHbIE METaJIbl, FAJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. [lepnoanueckas cucreMa xuMudeckux aiuemMeHToB 1. . Menneneesa.
Kopotkonepuoanas u anuHHomepuonHas Qopmbl [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anementoB . 1. MenneneeBa. Ileproael u rpymnmbsl. @U3HYECKU CMBICI MOPSAAKOBOIO HOMEpa,
HOMEPOB IEpUOJa U TPYIIIbI FJIEMEHTA.

Crpoenue atomoB. CocraB aTOMHbIX saep. M3oTomnbl. DnekTpoHbl. CTpOEHHUE AIIEKTPOHHBIX
00oJi0uek aToMoB nepBbix 20 xumuueckux 3nemeHToB [lepuoauueckoit cuctemst J[. . Menneneena.
XapakTepucTUKa XUMUYECKOTO 3JIEMEHTa I10 ero nosiokeHuro B Ilepmommueckoit cucreme [1. H.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XMUMHUYECKHUX 3JEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U MEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHA HayKu U nipakTuku. [[. 1. MenzeneeB — yd€HbIN U ITpaXkJaHUH.

Xumnuaeckas cBsi3b. KoBasieHTHast (MOIsipHAs M HEMOJIAPHAst) CBA3b. DJIEKTPOOTPUIIATETLHOCTh
XUMHYECKHX 3JIeMEHTOB. VIoHHasI CBSI3b.

Crenenp okucineHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucaeHus u
BOCCTaHOBJICHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

u3yyeHre 0O0pa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOAECHCTBIE THIAPOKCH/IA IIUHKA C
pacTBOpaMu KHMCJIOT U ILEI0YeH, MPOBEIEHNE ONBITOB, HWILTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pEAKLUi (TOPEHUE, pEAKLIUU PA3JIOKEHNUS, COCTUHEHMS).

Mescnpedmemnnle ceasu

Peanuszanus MEXNpEAMETHBIX CBA3E€H NpPU M3YYEHUHM XMMHH B § Kjacce OCYHIECTBISAETCS
yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHbIX MOHATUMN, TaK U MOHSITUMH, SBIISIOIINXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOI'0 IIUKIIA.

OO01re ecTecTBEHHO--HAy4YHbIE MOHATUSA: Hay4YHBIH (akT, TMIOTE3a, TeOpus, 3aKOH, aHAJIU3,
CHHTE3, KJaccu(uKaIus, NepuoInIHOCTb, HAOMI0IeHHE, YIKCIIEPUMEHT, MOICTIMPOBAHNE, U3MEPEHHUE,
MO/J1€Nb, SBJICHUE.

®usnka: Marepus, aTroM, DJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYyJa, D3JEKTPUUYECKUM 3apsj, BEIIeCTBO, Telo, O0bEM, arperatHoe
COCTOSIHUE BEIeCTBa, ra3, (M3NYecKue BeIMYUHbI, €UHHUIIBI U3MEPEHHs, KOCMOC, TUIAaHETHI, 3BE3/IHI,
Comnnue.

buonorust: porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPO/bI, MOJIE3HBIE HUCKOMAEeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.



9 KIIACC

BemecTtBo M XUMHYeCKasi peaKIust

ITepuonnueckuii 3akoH. [lepuoandeckas cucrema xumuueckux snementoB JI. 1. Menneneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHMX 3JIEMEHTOB INEPBBIX TPEX
NEPUOJIOB, KaJIMsl, KajdblUsl M MX COCJUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJJEMEHTOB B
[Iepronnueckoit cuCTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIbl XUMHUYECKOM CBSI3M. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BeHIecTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCAILMXCS K Pa3/IMYHBbIM KJlacCaM HEOPraHWYECKUX COEIMHEHUM, TE€HETUYECKasl CBSI3b
HEOPraHWYECKHUX BEIECTB.

Knaccugukanuss XUMHYECKUX PpEaKIUil MO pPa3IHYHBIM IMpH3HAKaM (IO YHCIYy U COCTaBy
YUaCTBYIOIIMX B pEaKLMU BEUIECTB, 10 TEIMIOBOMY 3 (EKTy, M0 U3MEHEHUIO CTETEeHEH OKUCIICHUS
XUMHUYECKHX JIEMEHTOB, IO 00PaTUMOCTH, MO YYaCTHUIO KaTanu3aropa). JK30- U SHAOTCPMHUUECKUE
peakLyu, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsitTue o ckopoct Xxumuyecko peakuuu. IloHsTne 00 0OpaTUMBIX W HEOOpaTHMBIX
XUMUYECKUX peakuusx. [IoHsATHEe 0 TOMOTeHHBIX U TeTepOreHHbIX peakuusax. [lonsTue o xaranuse.
[TonsTe o xumuueckoMm paBHoBecHH. DaKTOPHI, BIAUSAIOLIME HA CKOPOCTh XMMHUUYECKON peakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE  PEaKLUU, OJJIEKTPOHHBI  OaJaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPaBHEHUM OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaJiaHca.

Teopust 37IEKTPOIUTUYECKOW JTUCCOIMALUU. OJEKTPOJUTBI M HEDJIEKTPONUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JIMCCOLMALMU BEIIECTB C PA3IMYHBIMU BUJAMU XUMHUYECKOH cBsi3u. CTeneHb
mucconuanuu. CUIIbHbBIE U c1a0ble SJIeKTPOIHTHI.

Peakumu moHHOrO0 OOMEHa. YCIIOBHS TPOTEKaHHWS pEaKIUii MOHHOTO OOMEHa, TOJHBIE U
COKpall€HHbIE HOHHBIE YypaBHEHMs peakuuid. CBoiCTBa KHUCIOT, OCHOBAaHMM M COJEH B CBETE
MIPEICTABJICHUIN 00 DJIEKTPOJIMTHUECKOM auccoruanuu. KauecTBeHHbIe peakiuu Ha HOHBI. [lonsTue
0 THUAPOJIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJEISAMH KPHUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB —
METAJIJIOB U HEMETaJIOB (rpaduTa U ajMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIEA0BAHNE
3aBHCUMOCTH CKOPOCTH XMMHMUYECKON PEeaKLMU OT BO3JIEHCTBUS Pa3InYHbIX (PaKTOPOB, UCCIIETOBaHHE
3JIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, Ipolecca AMCCOLMAIUMU KHUCIOT, IeIo4Yel u conei
(BO3MO’KHO HCIOJIb30BAHNE BUI€0 MAaTEPUANIOB), IPOBEACHUE OIBITOB, WUTIOCTPUPYIOIINX PU3HAKH
MIPOTEKAHUs PEaKINii HOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBIJCICHHE Ta3a, 00pa30BaHKE BOJIbI),
OTBITOB, WIIIOCTPUPYIOIUX TNPUMEPbl OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peakuuu pasjioKEHUs, COEIMHEHUs), pPAcllO3HABaHWE HEOPraHMYECKHX BEIIECTB C IOMOILBIO
KAauECTBEHHBIX PEAaKLUH Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTauibl U MX cOeJUHEHUS

OO0mrast XxapakTepucTUKa ragoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTETIEHU
okucnenus. CtpoeHue u (PU3NYECKUE CBOWCTBA MPOCTHIX BEIMIECTB — TAJOTCHOB. XHUMHYECKHE
CBOWCTBA Ha NpUMepe XxJopa (B3auMOJECTBHE ¢ MeTaulaMH, HEeMeTallslaMM, LIeJoYaMH).
XnopoBogopoa. CoiisiHast KHUCJIOTa, XMMHYECKHE CBOWCTBA, IMOJy4YeHUE, NpumeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA HAa OpPraHM3M 4elloBeKa. BakHelne XJIOopuabl U MX HAXOXKJIECHUE B
pUpoJIe.

OO6mast xapakrepuctuka 531eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrtpoeHne U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJIJIOTPOITHBIE MOTU(BUKAIIMHM KUCIOPOJIa U cepbl. XMMUYECKHE CBOMCTBA CEpHI.
CepoBoaopoji, cTpoeHue, pu3nueckue U XuMudeckue cporictBa. OKCUAbI cepbl KaK MpeaCcTaBUTENN
KHUCIOTHBIX OKcuaoB. CepHas KuUCIIOTa, (U3MYECKHME M XMMHUYECKHE CBOiicTBa (oOmme Kak



IpEeACTaBUTENs Klacca KHUCIOT U crneuuguyeckue). XMMHUECKUEe peakluu, JieKallue B OCHOBE
IPOMBIIIJICHHOTO croco0a MOJy4deHus cepHOM KucioThl. [Ipumenenue cepHoit kuciotsl. Comnun
CepHON KMCJIOThI, KAUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue cepsl U e€ coelMHEHUH B
npupoie. XUMUYECKOE 3arpsi3HEHNUE OKPYXKAIOUIEH Cpeibl COEAMHEHUSMU CEpbl (KUCIOTHBIE JOXKAHU,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmast xapakTepucTuka 3JeMeHTOB VA-Tpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENCHU OKHUCIEHUS. A30T, PaCIpOCTpaHEHUE B MPUPOAE, prU3nueckue 1 XMMUYECKHUE
coiictBa. KpyroBopor a3zora B mpupone. AMMHAK, ero (u3n4eckue W XMMHUYECKHE CBOICTBa,
nojay4eHue u npuMmeHnenue. Coiau aMMOHMS, UX (PU3MYECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE.
KauyectBeHHast peakuus Ha WOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMoiydeHue, (U3N4YecKue U
XMMHUYECKHe CBoWcTBa (0oOmMe Kak MpeACTaBUTENsd Kjacca KHUCIOT U crenupHuyuecKue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHS B KaueCTBE MHHEPAJIBHBIX yJ0OpeHui. XUMHUYECKOe
3arpsi3HEHUE OKpY’Kalollel cpelibl COeAMHEHUSAMU a30Ta (KUCIOTHBIE JOXKIHU, 3arpsA3HEHUE BO3AYXa,
nouBkl ¥ BojioéMOB). Doctop, ammorponHsie Monudukammu Gochopa, GU3MdecKkre U XUMHIECKHE
cBorictBa. Oxcun dochopa (V) u dochopnas kuciora, ¢uznueckue M XUMUUYECKHUE CBOWCTBA,
nonydenue. Mcnons3zoBanue ¢pocdaroB B KauecTBe MUHEPAILHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 531eMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIEHUs. YTJIEpOJ, alIOTPONHbIE MOAW(UKAIMM, pAaCHPOCTPAHEHUE B
npupoze, pusnyeckue U XUMHUUecKue cBoicTBa. Axncopbuus. KpyroBopoT yriepoaa B Hpupoje.
Oxcuzpl yriaepona, ux (U3NYECKHEe W XMMUYECKHE CBOWCTBA, JCHCTBHE HAa JKUBBIE OPraHU3MBI,
HOJy4YeHHe U IpUMEHEHHEe. DKOJIIOTMYecKHue MpoOieMbl, CBs3aHHble ¢ okcuaoMm yriepoaa (IV),
THIIOTE3a TII00ATBHOTO MOTEIJICHUs KIMMAaTa, MapHUKOBBIA () (dekT. YronpHas KUCIOTa U €€ COoly,
uxX (u3nyYeckre U XMMHUYECKHE CBOMCTBA, MOJy4YeHHE M NpuMeHeHHue. KadecTBeHHas peakius Ha
kapOoHaT-MOHBL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO034MCTBE.

[lepBoHayasnbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEJUHEHUSIX Yriepoaa
(MeTaH, 3TaH, ATUJICH, alleTWJIEH, 3TaHOJI, TNIMLEPUH, YKCYCHas KucinoTa). [IpupoaHble HCTOYHUKH
YIIIEBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTHl UX TepepaboTKu (OEH3WH), X pOJb B
ObITY M mnpoMblluIeHHOCTH. [loHATHE O OMONIOTMYECKM BaKHBIX BEIIECTBAX: >KHMpax, Oenkax,
yriaeBojax — W HMX pPOJM B KU3HU 4YeJIOBeKa. MarepuaqbHOE €JUHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢pusznueckne 1 XMuMHUYECKHE CBOMCTBA, IIOJydyeHue U npuMeHenrne. CoequHeHus
KpeMHus B npupoje. OOmme mpenacrasineHus o6 okcuzae kpemuus (IV) u kpemHHEBOH Kuciore.
Cunukatel, WX HCIIOJB30BAaHHE B OBITY, B MPOMBIIIJICHHOCTH. BakHeimue cTpouTenbHble
MaTepuajbl: KepamMHKa, CTeKJO, LEMeHT, OeToH, xkene300eToH. IIpobimemsr OGe3omacHoOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MaTEpHajIOB B TOBCEAHEBHON )KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3l0oB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISHOM KHUCIIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX pPEaKLUMH Ha XJIOPUA-UOHBI M HAOIIOJECHUE IMPHU3HAKOB MX MPOTEKaHMs, OIBITHI,
oTpaxaromue (U3NYecKhe U XMMUYECKHE CBONCTBAa TaJlOTEHOB M UX COEIMHEHUN (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPHATIOB), O3HAKOMJIEHHE C o00pa3lamu XJIOPUAOB (TaJOreHHJIOB),
O3HAaKOMJIEHHE ¢ oOpa3suamMu ceppl U €€ COeIWHEHUSMU (BO3MOXKHO HCIIOJIb30BaHME
BUJEOMaTepuasoB),  HaOmioleHWe  mpoluecca  OOyrJIMBaHUS ~ caxapa IO JEHCTBHEM
KOHIEHTPUPOBAHHON CEPHOW KHCIOTHI, M3YYEHHE XHMHUYECKHUX CBOWCTB pPa30aBIIEHHOW cepHOMN
KHCJIOTHI, TPOBEJICHHE KAaueCTBEHHOW peakIuu Ha CcyiabpaT-HOH M HaONOJeHHE IpHU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (U3MYECKMMM CBOWCTBaMHU a3zoTa, ¢gocdopa M HX COEAMHEHUMN
(BO3MOKHO HCIOJIb30BaHUE BHJEOMATEpHANOB), oOpa3namMM a3oTHBIX U (ochOpHBIX yr0oOpeHui,
noJjiyueHue, cobupaHue, pacrio3HaBaHue M M3y4Y€HHE CBOMCTB aMMHUaka, MPOBEIeHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUs U (ocdaT-uoH U U3ydeHHEe NPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHWE BUJEOMATEPHAIIOB),
U3ydeHHe MOJeleld KpPUCTAUIMYECKUX PeHIETOK anMmasa, rpadura, QyniaepeHa, 03HAKOMIICHHE C



IIPOLIECCOM  aJICOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOWCTBOM
IPOTHBOra3a, IMOJyueHHe, coOMpaHue, Paclno3HABaHUE W H3YYEHHE CBOWCTB YIJIEKHCIOrO rasa,
IIPOBEJICHNE KAueCTBEHHBIX peaklMii Ha KapOOHAT W CHJIMKAT-HOHBI U M3y4YEHHE MPU3HAKOB HUX
IIPOTEKaHUs, O3HAKOMJICHME C MPOAYKIMEH CHIMKATHOW IPOMBIIUICHHOCTH, pELICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelume HeMeTauibl U UX COSUHEHUSD.

MeTanjibl M UX COCAUHEHUS

OO61as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOKEHUS B
[Iepuonnueckoit cucreme xumudeckux osemeHToB JI. M. MenneneeBa M CTpOEHUS aTOMOB.
Crpoenune wetaiioB. Mertammueckass CBA3b M METAJUIMYECKas KpUCTAUIMYECKass pemeTka.
DIEKTPOXUMUYECKUN PsiJl HAPsDKEHU MeTalioB. GU3HUEeCKUe U XMMUYECKUE CBOMCTBA METAJLJIOB.
O6mue crnocoObl momydeHuss MetawioB. [loHSATHE O KOppO3UM METAJJIOB, OCHOBHBIE CIOCOOBI
3alIUTHI UX OT Koppo3uu. CriaBsl (CTaib, Yyr'yH, JIOPATIOMUHIA, OPOH3a) M UX IPUMEHEHHUE B OBITY
Y IPOMBIIIUIEHHOCTH.

[Ilenounble MeTaiuibl: nTookeHUE B [lepronnueckoi cucrteme XuMu4Yeckux 3iemeHToB [, M.
MenpeneeBa, CTpOEHUE UX ATOMOB, HaXOXAEHUE B npupojae. Pu3ndeckue 1 XMMHYECKHE CBOMCTBA
(Ha mpumepe HaTpus ¥ Kanus). OKCUABI U TUIPOKCUIBI HATpUA U Kanus. [[puMeHeHue menouHbIX
METaJIOB U UX COECIMHEHUU.

[[{erouHO3eMENBbHBIE METAJUIBI MarHUM M KajbLUi: NosoeHue B Ilepuonnueckon cucreme
xumuyeckux snemeHToB [[. WM. MeHneneeBa, CTpoeHHE HX aTOMOB, HAaXOXACHUE B IMPUPOJIE.
@u3nyeckue M XHMHUYECKHE CBOWCTBA MAarHWs M KajblMs. BaxHedmume COeIWHEHUS KaJbLHs
(oxeun, rugpokcu, conn). XKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepuoguueckoid cucreme xumuueckux saemeHtos J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaxXxoXkAeHHE B mnpupoje. Dusnmyeckue U XMMHUUYECKHE CBOMCTBA
anoMuHUs. AMQOTEpHbIE CBONCTBA OKCH/Ia U THIPOKCHU]IA AIFOMUHHSL.

Keneso: nonoxenue B [leprnoanueckoit cucreme xumuyeckux 3nemeHToB . M. Menzeneesa,
CTpPOEHHE aToMa, HaxoXKAeHHe B npupojae. Pu3nyeckue U XMMUYECKHE CBOMCTBA xene3a. OKcHbl,
ruapokcuabl 1 conu xenesa (II) u xxenesa (I11), ux cocras, cBoiicTBa U MOTyueHUE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pasllaMyd METaJJIOB U CIJIaBOB, MX (PU3UYECKHMH CBOWCTBAMH, U3YUYCHUE
pe3yabTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO MCIIOJIb30BAaHUE BHCOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KaIbIIHs U HATPUsI ¢ BOAOH (BO3MOYKHO HCIIOJIb30BaHNE BUIEOMATEPHUATIOB),
UCCIIEJOBAaHUE CBOMCTB KECTKOW BOJbI, MpOIlecca TOPEHHs jKeje3a B KHCIOpoje (BO3MOXKHO
UCTIONIb30BaHUE BHUAEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIM Ha HOHBI:
MarHusi, Kajublius, aTIOMUHMS, [IUHKA, xene3a (1) u sxenesa (I11), meau (II), HaGnronenne u onucanue
MPOIIECCOB OKpaIIMBaHUs TUIAMEHU MOHAMH HATpHsl, Kalus U Kalblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEpHAIIOB), UCCIEeI0BaHHEe aM(OTEPHBIX CBOMCTB T'MAPOKCHIA aJIOMUHUS U TUAPOKCUIA
LIMHKA, PEUIEHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeNme MeTaJluIbl U UX COEAUHEHUS.

XuMus M OKpyxKamouas cpeaa

BemecTtsa n Marepuansl B IIOBCEIHEBHOW KM3HM YeEJIOBEKA. be3omacHoe HCIoJb30BaHUE
BEIIECTB W XHUMHYECKUX peakiuil B ObiTy. [lepBas momMols Npu XUMHYECKHX OXKOrax |
OTPaBJICHUSX.

XUMHYEeCKOe 3arps3HEHHe OKpYyXkarolled cpenpl (mpeienbHas JOMyCTHMasi KOHIIEHTPAIUs
Beriects, gainee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepralioB (CTEKIIO, CIIaBbl METAJUIOB, MOJTMMEPHBIC MAaTEPUATIbI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXnpeAMETHBIX CBsI3€d MPU U3YYEHUU XUMHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 UCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK W MOHSATUH, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IPEIMETOB ECTECTBEHHO--HAYYHOT' O LIUKJIA.



OO01re ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4HbIN (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIaccu(uKaIms, nepruoJuIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPECHHE,
MoO/ie]Ib, SBJIEHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHsI, MaTEPUATIBL.

®dusnka: wmarepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUECKHM 3apsil, TPOBOAHUKH, TOTYIPOBOIHUKH, AUIJICKTPUKH,
(dOTORIEMEHT, BEIIECTBO, Tello, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, Tra3, pPacTBOP,
pPacTBOPUMOCTh, KpUCTAIIINYECKAsl pelI€TKa, CIIaBbl, PU3NYECKUE BEIIUYUHBL, SAMHHUIIBI H3MEPEHHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, npixanue, Ouocepa, 3KOCHCTEMa, MHUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPO/BI, MOJIE3HBIE HUCKOMAEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS INPOI'PAMMBI IO XMMUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~Ppe3yNbTaThl OCBOEGHUS HPOTpaMMbl OCHOBHOIO 0Omiero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZA€ OOY4YEeHMs] XMMUU B €IMHCTBE y4eOHOW M BOCHMTATEIbHOW JESTEIbHOCTU B
COOTBETCTBUHU C TPAJULMOHHBIMM POCCUMCKMMHM COLMOKYJIbTYPHBIMH MU JIyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMH, TPHHATBIMA B OOIIECTBE MpaBWJIaMH ¥ HOPMAaMH TOBEIACHUS H CIIOCOOCTBYIOT
npoleccaM caMOIO3HaHMs, CAMOPA3BUTHS U COLIMATIM3AMH 00yJaroIIUXCs.

JIM4HOCTHBIE pE3yNbTaThl OTPaXKalOT TOTOBHOCTb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPHEHTALMN W PACLIMPEHUE OIbITa AEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAay4YHOMY
HACJIe/IMI0, IOHMMAaHMs 3HAUYEHUs XWMHUYECKOM HAayKd B JKU3HM COBPEMEHHOIo OOILIecTBa,
CIOCOOHOCTH BIIQZIETh JOCTOBEPHOH HH(pOpMaIyeid 0 TMepeloBBIX TOCTHKEHUSX W OTKPBITHIX
MHUPOBON M OTEUECTBEHHON XMMMHM, 3aMHTEPECOBAHHOCTU B HAy4YHBIX 3HAHHUIX 00 ycTpoiicTBe MHpa
1 00IIIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

NPEJCTaBICHUs] O COLMAIBHBIX HOpPMax M TMpaBWiIaX MEXJIWYHOCTHBIX OTHOIIEHUH B
KOJUIEKTUBE, KOMMYHHKaTUBHOU KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPYECKOM M JPYIMX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOW JEATENILHOCTU TPH BBINOJHEHHM y4eOHBIX, MO3HABATENbHBIX 3a/ad,
BBIMIOJTHEHUM XMMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX TPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHUIO M B3aWMOIIOMOIIM B TpOLIECCE 3TOW Y4eOHOM MAeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE MOBEJEHUE U MOCTYNKHU CBOMX TOBApUIICH C MO3UIIMU HPABCTBEHHBIX U MPAaBOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUN TOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE NPENCTABICHHS O BEIIECTBE U XMMHUECKON peaKklMi, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUsSI HAYKH U COCTABIIAIOIIME OCHOBY Ui TMOHUMAaHUS CYLUIHOCTHU
HAY4YHOH KapTHHBI MHpa, NPEACTaBIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJHOMN CPEOi, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

NIO3HABATEJIbHBIE MOTHBBI, HAlpaBJIEHHbIE Ha IIOJIyYEHHE HOBBIX 3HAHMW 10 XUMHH,
HeoOXoauMble Ui OOBSICHEHHS HaOJI0laéMbIX MPOLECCOB U  SBJIEHUH, IO3HABATEJIbHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIBTYpHI, B TOM YHUCIIE HaBBIKOB CaMOCTOSATENBbHOM paboOTHI €
yu4eOHBIMU TEKCTaMH, CIPABOYHOW JUTEPAaTypo, MIOCTYHNHBIMH TEXHHUYECKUMH CpEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOYyYeHHI0O M TMO3HAHWIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa3oBaHUIO, MPOCKTHOW M HCCIEIOBATEIBCKOW JIEATEIHHOCTH, K OCO3HAHHOMY BBEIOODY
HAIpPAaBJIEHHOCTU U YPOBHs 00y4YeHHUs B ajbHeHIIeM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIIIECHHUS K CBOEMY 3/J0POBBIO, YCTAHOBKH Ha
3JI0pPOBBI 00pa3 KU3HU, OCO3ZHAHUE MOCIICICTBUI U HEMPUITHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJIsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOACHHS MpaBHJl O€30MacHOCTH TMpHU
oOpalieHuu ¢ XMMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM JKU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS

WHTEpEC K MPAKTHUYECKOMY M3YYCHHIO MpodeccHuit U TpyAa pa3IuvdHOro pojia, YBaKEHUE K
TPYAy U pe3yibTaTaM TPYIOBOW NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX
3HAaHUH M0 XMMHUH, OCO3HAHHBIN BHIOOP WHAMBHIYATbHON TPACKTOPHHU MPOAOIDKEHHUS 0Opa30BaHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HWHTEPECOB W
NOTPEOHOCTEH, ycmenrHoi MpodecCHOHATEHON IESTEIBHOCTH U Pa3BUTHS HEOOXOJMMBIX YMCHHIA,
TOTOBHOCTD aJJalITUPOBATHCSI B MPOPECCUOHAIBHON Cpefie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eIecO00pa3HOe OTHOIICHHE K MPHUpOJe KaK HMCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHHUsA, MOHMMAHHME IIEHHOCTH 3J0pOBOr0o M Oe3omacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3UYECKOMY U MICUXUYECKOMY 370POBbIO, OCO3ZHAHHE
[IEHHOCTH COOJIIOJICHUST TIPaBWJI OE30MAaCHOTO TOBEICHUsS MpU paboTe C BEHIECTBAMH, a TaKXKE B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, TOJIydaeMble TIPU U3YyYEHUU XUMHH, JUIs pElIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOTHON CPEIO, ISl MOBBIIICHUS YPOBHS 9KOJIOTHUECKON KYIbTYpHI,
OCO3HAHUs TJIOOAJIBHOTO XapakTepa KOJOTMYECKUX MPOOJIeM W MyTed MX PEIICHUs MOCPEICTBOM
METOJIOB XMMHHU, SKOJOTMUECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCSA UM B TMO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MTPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B COCTaBC MeTaHpeI[MeTHBIX peByanaTOB BBIACIAKOT 3HAYNUMBIC IJISI q)OpMI/IpOBaHI/ISI
MHUPOBO33pEHUs OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, TIPUHIIUIIL, TUTIOTE3a, (PaKT, cucTema,
MPOIIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax v MO3BOJIIOT Ha OCHOBE 3HAHUH U3 ATUX MPEIMETOB (DOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYHOW KapTUHE MHpPA, U YHUBEpCalbHbIe yueOHbIE 1elcTBUS (II03HABATENbHBIE,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIE), KOTOPbIE 00eCIeunBal0T (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble JJoruueckne aeicTBUs:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUS HpI/I OCBOCHUHN 3HaHI/II\/'IZ paCKpI)IBaTB
CMBICTT XUMHUYECKUX MOHIATUN (BBLACTATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b C
I[pyFI/IMI/I HOH?[TI/ISIMI/I), HUCIIOJIB30BAaTh IIOHATUA dJIA 06135[CH€HI/I$[ OTICIIBHBIX q)aKTOB " $[BJ'I€HI/II\/'I,
BBIOMpATh OCHOBAHMSI W KPUTEPUHU IS KIACCU(UKAIMU XMUMHUYECKUX BEIIECTB M XUMHYECKHX
peaKuHﬁ, yCTaHaBJ'II/IBaT b HpI/I‘—II/IHHO-CJ'ICJICTBCHHI)Ie CBA3HU Me>1<11y O6’beKTaMI/I H3y‘IeHI/I$I, CTpOI/ITB
JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, NEAyKTUBHBIC, [0 AaHAJOTWH), AeNaTh BBIBOABI H
3aKITIOUCHUST,

YMEHHE TMPUMEHSATh B TMpollecce TO3HAHHS TOHATUS (IpeIMETHbIE W MeTamlpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIONb3yeMble B XUMHH, IPEOOpPa3OBBIBATH HIMPOKO
NPUMEHSEMbIE B XHUMHH MOJICIbHBIC TMPEACTaBICHUS — XUMHYECKUH 3HAK (CHMBOJ JJIEMEHTA),
XUMHUYecKast popmysa U ypaBHEHHE XUMUYECKOW peakuy — MPU PEelIeHUH Y4eOHO-TI03HABATEIbHBIX
3a7a4, C Y4ETOM ATUX MOJEIBHBIX IPEICTABICHUN BBISBIIATh U XapaKTEPU30BATh CYLIECTBEHHbIC
HpI/ISHaKI/I Hsyqaeme 06T)eKTOB — XUMHWYCCKHNX BCUIICCTB U XUMHUYCCKUX peaKHI/Iﬁ, BBISIBJIATH O6HH/IC



3aKOHOMEPHOCTH, NPUYMHHO-CICACTBCHHBIE CBSA3M M INPOTHBOPEUYMS B M3y4aeMBIX IIpoLeccax MU
SIBIICHUSX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHA.

YMEHME UCII0JIb30BATh IIOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUSI, @ TAKXKE B
Ka4yecTBE OCHOBBI /11 ()OPMHUPOBAHMS TUIOTE3bl IO IMPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

npuoOpeTeHne OMNbITa IO IUIAHUPOBAHMIO, OpraHU3allid M IPOBEAECHUIO0 YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HaOJI0NaTh 3a XOA0M MpoIecca, CaMOCTOSATENIEHO HMPOTHO3HPOBATH €T0
pe3yibTar, (OpMyIMpoBaTh OOOOLIEHHS M BBIBOABI 110 pe3ylbTaTaM IMPOBEIEHHOIO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BbIOMpPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH WH(POPMALMIO PA3IMYHBIX BHIOB U
GopM mpeacTaBiICHMs, MOIY4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAy4HO-NONYJISIpHAs JUTeparypa
XMMHUYECKOTO COJEpXaHUs, CIpaBOYHbIe mocoOusi, pecypchl MHTepHETa), KPUTHUECKH OLIEHHBATH
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHME NPUMEHATH PA3JIMYHBbIE METOJbl U 3alpOChl IPU MOUCKE U 0TOOpe MHPOpMaLUU U
COOTBETCTBYIOIMX JaHHbBIX, HEOOXOAUMBIX JJIsl BBIOJHEHHUsS Y4EOHBIX M IO3HABATENIbHBIX 3aJay
OTpEeNeNIEHHOTO THIA, TNPHOOpETeHWE OmbiTa B OOJACTH HCHOJB30BaHUSA HH(POPMAITMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIAaJICHUE KYyJIbTYpOM aKTHBHOI'O HCIIOJIb30BAaHUS Pa3IUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BEIOMPATH ONTUMAIIBHYIO (hOpMY NIPEACTaBICHHUS WH(OpMAIUN
U WIIIOCTPUPOBATh pelllaeMble 3aJjaud HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, APpYyruMu GopmaMu
rpaduKu 1 UX KOMOMHAITUSIMH,

YMEHHUE HCHOJb30BaTh M AaHAJIU3UPOBATh B Ipolecce Y4eOHOW M HCCIe0BATENbCKON
JESATEIbHOCTH MH(OPMALIMIO O BIUSHUM IPOMBILUIEHHOCTH, CEJIbCKOTO X03S1MCTBAa U TPAHCIIOPTa HA
COCTOSIHUE OKPY’KaIOLEN IPUPOTHON CPENIbI.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

YMEHHUS 3a/laBaTh BONPOCHI (B XOJe AUaiora u (Miam) AUCKYCCUH) O CYILECTBY 00CYyXaaeMoi
TeMBI, (POPMYIHPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIBHO BHITIOJIHEHMSI IPEATIOKEHHON 3a/1auH;

YMEHMSI NPEACTABIIATH IOJYYEHHBIE PE3YyIbTaThl IO3HABATEIBHON AEATEIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; JeJIaTh MPE3EHTALUIO PE3YJIbTATOB BBIOJIHEHNS XUMHUUECKOT0 SKCIIEPUMEHTA
(;TabopaTopHOro OmbiTa, J1a00OpaTOpHO pabOTHI MO HCCIIEAOBAHHIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

YMEHHUSI Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIBHOW U
MCCJIEIOBATEIbCKOM JIEATENbHOCTH MPU PELIEHUH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE y4éTa OOIINX
MHTEPECOB M COTJIACOBAHMS MO3ULUH (0O0CYXkIeHUsi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIUSI COBMECTHBIX JIEHCTBUM, ONPEEIeHNE KPUTEPUEB MO OI[EHKE KAaueCTBA BHITIOJIHEHHON
paboThI U ApyTHE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CAMOCTOATEIBHO ONPENENSTh ILENN JEATEIBHOCTH, IJIaHUPOBATh, OCYLLECTBIISTH,
KOHTPOJIMPOBATh U NMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JESATENIbHOCTh, BEIOMpaTh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHs] yUeOHbIX U MMO3HABATEIbHBIX 33/a4, CAMOCTOSTEIbHO COCTABIIATh
WIM KOPPEKTHPOBATh MPEJIOKEHHBIM AJITOPUTM JACUCTBUM NPHU BBINOJHEHHWH 33JaHUA C YYETOM
NOJy4EeHUs HOBBIX 3HAaHMW 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEaKUUsiX, OLEHHBATh
COOTBETCTBUE IMOJIYUEHHOTO pe3yJibTaTa 3asiBICHHOM LI, YMEHNE HCIIO0Ib30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, IPEIaracMbl€ B yCIOBUH 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO  COAEpIKaHMS,
YCTAHOBJICHHOTO  JaHHOM  ¢exepanpHO  pabouell  MmporpamMMmoM, BBIJIENSAIOT:  OCBOCHHBIE
00y4arolMMUCSl Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crienuduyeckue Ui TpeaMeTHON



obmactn «XHUMHUS», BHUIBl AEATEIBHOCTU [0 IMOJYYEHHIO HOBOIO 3HAHUS, €ro HHTEpIpEeTallH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JINYHBIX yYEOHBIX U HOBBIX CUTYaIHSX.

K kxoHny oOyueHuss B 8 Kiacce npeiaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:
- pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHATHH: aTOM, MOJIEKYJd, XUMHUYECKUH DJIEMEHT,
IIPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas U MOJIEKYJISIpDHAs Macca, KOJWYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl 1O XMMHUYECKOTO 3JEMEHTa B COCIMHEHUHM, MOJIAPHBIM OOBEM, OKCHJ, KHCIIOTA,
OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCICHHS, XUMHYECKas peaklus,
KJaccu(uUKalusl peakuuid: pPeakluh COCTUHEHHUsS, PEAKLUUU PAa3JIOKEHHs, PEaKIUH 3aMElCHHS,
peakuuu oOMeHa, 5K30- M 3HJOTEPMUYECKHE PEAKLMHU, TEeIIOBOH 3(PdeKT peakuuu, sapo aroma,
AJIEKTPOHHBIN CJIOM aroma, aTOMHas OpOuTallb, pajuyCc aromMa, XMMHUYECKas CBs3b, MOJSpHAs U
HENOJISIpHAsl KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas [IOJIs
BellecTBa (ITPOLICHTHAs] KOHIIEHTpPAIKs) B paCTBOPE;
- WIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMUYECKHUX NOHATHUH U MPUMEHATH 9TH NOHATUA IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;
- HCIOJIb30BaTh XUMMYECKYIO CHMBOJIMKY JUISI COCTaBJI€HUS (OpMyJ BEIECTB U YpPaBHEHUH
XAMHYECKUX PEAKIIUN;
- ONpeneNsATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb OKUCIECHUS
AJIEMEHTOB B OMHApHBIX COEAUHEHMSX, IMPUHAIJICKHOCTh BELIECTB K ONpPEIEIEHHOMY Kiaccy
COeMHEHUN 1o (Gopmynam, BUJ XUMHUECKOW CBSI3M (KOBaJEHTHAas U MOHHAs) B HEOPraHMYECKUX
COEIMHEHUSIX;
- packpbiBaTh cMbica [lepuonnyeckoro 3akona [I. M. MeHneneeBa: 1eMOHCTpUpPOBaTh IOHUMAHUE
NEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT MX TIIOJOXEHHUS B
[Tepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHMS MACChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIapo;
- OIUCBHIBaTh W XapakTepuszoBaTh TabauuHyro ¢opmy Ilepuoanyeckoit cUCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3jMyaTh MOHATHS «JIaBHasg moArpynna (A-rpynmna)» u «mnobounas noxarpynna (b-
rpymnmna)», Majible U OOJbLINE MEePUOJIbl, COOTHOCUTh 0003HAUEHUS, KOTOpbIE UMEIOTCS B TaliMIe
«llepmogmueckas cucreMa xuMuueckux diemeHToB J[. WM. MengeneeBay ¢  YHCIOBBIMHU
XapaKTEepPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps] sijpa, o0Iiee Yuciio
3JIEKTPOHOB U paclpeiesieHue X MO0 3IEKTPOHHBIM CIIOSIM);
- KJIacCU(PULIMPOBAaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKHE PeakLnu (110
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3(PPEKTY);
- XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMUMHYECKHE CBOWMCTBA BEIIECTB pa3jIMYHBIX KJIACCOB,
MOJATBEPK/Jasi ONMUCAaHUE MPUMEpPaMHU MOJIEKYJISIPHBIX YpPaBHEHHI COOTBETCTBYIOIMX XUMHYECKHX
peakuuii;
- IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;
- BBIUUCIISTH OTHOCUTENIbBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO »3JIeMeHTa MO0 (opMyse COeIMHEHHs, MacCOBYIO [OJIO BEIIeCTBA B pacTBOpE,
MIPOBOAMTH PACUEThI IO YPABHEHUIO XUMUYECKON PEaKINH;
- IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAJIW3 U CUHTE3, CPaBHEHME,
00001IeHNE, CUCTEMATU3AINIO, KJIACCU(PUKAIINIO, BHISIBIEHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3eH —
JUISL U3YYEHHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKINI, ECTECTBEHHO-HAYYHBIE METObI TIO3HAHMS
— HaOI0IeHNEe, U3MEpPEHNE, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasibHbII U MBICICHHBIN);
- cJe0BaTh MpPaBUJIAM I0JIb30BAHHUS XUMHUECKOW MOCYH0M M 1ab0opaTOpPHBIM 00OpYAOBaHHEM, a
TaK)Ke MpaBWJIaM OOpaIleHMs] C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHUSMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHMYECKHX OIBITOB IO IOJYYEHHI0 U COOMpAHHIO Ta3000pa3HbIX BEILIECTB
(Bomoposia W KHUCIOpOZa), IPUTOTOBJIEHHIO PpAcTBOPOB C OMNPENENIEHHONM MaccoBOl nonei



pPacTBOPEHHOTO  BENIECTBA, IUIAHUPOBATH M MPOBOAWTH XUMHYECKHE OSKCIEPUMEHTHI I10
pacro3HaBaHHUIO PACTBOPOB MIEIOUEH U KUCIOT € MOMOIIBIO MHIUKATOPOB (JlakMmyc, (penondranen,
METHJIOPAHXK U JAPYTHUE).

K koHny oOyueHuss B 9 Kiacce npeIMeTHblE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:
- PACKpBIBATH CMBIC]I OCHOBHBIX XMMUYECKUX IMOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHUOH, IIPOCTOE BEILLECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD,
CTENEHb OKHUCICHMsI, XUMHUYECKasl peaklus, XMMUYecKasl CBA3b, TEIUIOBOH 3(deKT peakiuu, Mob,
MOJISIpHBI 00BEM, PACTBOpP, SJIEKTPOIUTHI, HEIIEKTPOJIUTHI, DICKTPOIUTHYECKAs IUCCOLMAINS,
peakuM¥ MOHHOIO OOMEHa, KaTalu3arop, XMMHUYECKOe paBHOBECHE, OOpaTUMble W HeoOpaTHMble
peakuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKLIUU, OKUCIUTEb, BOCCTAHOBUTEIND, OKUCIEHUE U
BOCCTaHOBJIEHHUE, aJUIOTPONHUA, aM(pOTEpHOCTb, XUMHUECKass CBA3b (KOBaJCHTHas, MOHHas,
METAJIIIMYECKasl), KpUCTAIIINYECKasl pelI€TKa, KOPPO3Usl METAIIOB, CIIABbl, CKOPOCTh XUMHUYECKON
peakuuu, npenenbHo pomycrumas konueHTpanus [1J1K Bemectsa;
- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUECKUX MOHSTUA U MPUMEHSATh 3TH NOHATUSA NPU
OIHCaHUM BEIIECTB U UX MPEBPAILECHUN;
- WCIIOJNB30BaTh XHUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (OpMyN BEIIECTB W YpaBHEHUH
XMMHUYECKHX PeaKIuii;
- OIpEenensATh BaJEHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHX D3JEMEHTOB B COCIUMHEHMSIX
pa3IMYHOI0 COCTaBa, IPHUHAJICKHOCTh BELIECTB K OIPENeIEHHOMY KIJAacCy COEJUHEHUH IO
dopMynaM, BUJ XUMHUYECKOH CBS3U (KOBAJIEHTHAs, UOHHAs, METa/NINYECKasi)) B HEOPraHMYECKHX
COEMHEHUAX, 3aps/l MOHA IO XHMMHUYECKOH Qopmyiie, Xapakrep cpelbl B BOAHBIX pPacTBOpax
HEOPraHUYECKUX COEAUHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOIO BEIECTBA;
- packpbiBaTh cmbici Ilepuoanueckoro 3akona [I. WM. MenzaeneeBa M JE€MOHCTPUPOBATH €ro
NOHMMAHUE: OIMChIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit cucremsl
XMMHUYECKHX 3JEMEHTOB: DPa3jIMyaTh IOHATUS «TaBHas noiarpynna (A-rpynna)» U «noOoyHast
noarpynna (b-rpynmna)», mainblie u Oobliue Nepruo/ibl, COOTHOCUTH 0003HaUEHUs, KOTOPbIE UMEIOTCS
B NEPUOJIUYECKON TabiuIe, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHMUYECKHX
3JIEMEHTOB (COCTaB M 3aps] A1pa, 00Illee YNCIOo 3JIEKTPOHOB U paCHpeIeIeHHe UX M0 3JIEKTPOHHBIM
CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B
pejienax MaJlbIX EPHOJIOB U TJIABHBIX MOJATPYII ¢ yYETOM CTPOEHUS UX aTOMOB;
- KJIaCCU(PULIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE peakinu (1o
YHCIly U COCTaBY YYacTBYIOIIUX B PEAaKIUU BEILECTB, IO TEIJIOBOMY 3(PQeKTy, M0 HU3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB);
- XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME M CHEHIUPUICCKHE XUMUYECKHE CBONCTBA MPOCTHIX H
CJIOXKHBIX BEIIECTB, MOATBEPXKJasl OMNMCAHHWE MPUMEPAMU MOJIEKYJSIDHBIX W HMOHHBIX YPaBHEHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;
- COCTaBJISITh YPaBHEHUS IEKTPOJIUTUYECKON IHUCCOLMALMUA KHUCIIOT, IEN0YEH U COJIEH, MMOIHbIE U
COKpallIEHHbIE ypaBHEHHUs pEakUUid HOHHOTO OOMEHa, YpaBHEHHs PpeaKlMi, MOITBEPKIAIOLINX
CYILIIECTBOBaHHME FEHETUUECKOH CBSI3U MEX/y BEILIECTBAMU PA3JIIMUHBIX KJIACCOB;
- pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUUN MOCPEACTBOM COCTABIICHUS
9JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHA;
- TIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKHX IPEBPAIIECHNN B Pa3IMUHBIX YCIOBHUSX;
- BBIUUCIISTH OTHOCUTENIbBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO »3JIeMeHTa MO0 (opMyse COeIMHEHHs, MacCOBYIO [OJIO BEIIeCTBA B pacTBOpE,
MPOBOAMTH PACUEThI M0 YPABHEHUIO XUMUYECKON peaKkinu;
- coOMI0aTh MpaBWIa IMOJIb30BAHUSI XUMHYECKOH MOCyIoH M J1abopaTOpHBIM 000pyIOBaHHMEM, a
TaK)Ke TpaBuUiia OOpalIEHUsI C BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKLIMSIMH IO BBITOJIHEHUIO



7a00paTOPHBIX XMMHMYECKHX OIBITOB IO IOJYYEHUIO U COOMpPAaHHIO TIa3000pa3HBIX BEILIECTB
(aMMHaKa ¥ yriaeKucioro rasa);

- IPOBOJAUTH peaKUHUM, MOATBEPKJIAIOIINE KAueCTBEHHbI COCTAaB PAa3IUYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpUI-, OpoMHI-, WOIWA-, KapOoHaT-, docdar-, cuUIHKaT-,
cynb(ar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHUS M MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOILUE B
BOJIHBIX PACTBOPAaX HEOPraHWYECKHUX BEILECTB;

- IPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHOW AEATENbHOCTH — aHAJIU3 M CUHTE3, CPAaBHEHMUE,
00001IeHne, CHCTEMAaTH3alMI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3€H — Ui HM3y4YEeHUs
CBOMCTB BEILIECTB U XMMUYECKHUX PEaKLUil, €CTECTBEHHO-Hay4YHbIE METO/Ibl IO3HAHUS — HAOJIOICHUE,
U3MEpPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN).



4. TEMATUYECKOE INTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHuUe pa3iesioB H TeM MPOrPaMMbI Kontpoabn Tpaktuuec JJCKTPOHHEIC (HPPOBLIC)
n/n Bcero o0pa3oBaTebHbIE PeCypChl
ble padoThl  KHe PadoThI

Paznean 1. [lepBoHayajbHble XUMHYECKHE TIOHITHS
11 XuMusi — BaxxHasg 00J1aCTh €CTECTBO3HAHUS U MIPAKTUIECKON 5 5 bubmuorexa [IOK

NESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 BelectBa ¥ XUMHUYECKHE PEAKIIMN 15 1 https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pa3nen 2. BaxkHelime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
2.1 Bo3nyx. Kucnopon. [Tousitue 06 okcuaax 6 https://m.edso0.ru/7f41837c
2.2 Bonopoa.[ToHsiTie 0 KuCIoTax M Cosix 8 1 https://m.edso0.ru/7f41837c
2.3 Bona. PactBopsl. [Tonstiue 06 ocHOBaHHUSIX 5 1 1 https://m.edso0.ru/7f41837c
2.4 OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCTMHCHHI 11 1 1 https://m.edso0.ru/7f41837c
Hroro mo pazueny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucreMa XUMHYECKH
cBs3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUA

x 2jeMeHTOB /JI. . MenneneeBa. Ctpoenne aroMoB. XUMHYeCKast

31 [Tepnonnueckuit 3akoH u [lepnoanueckas cucteMa XMMUYECKHAX 7 bubnuorexa [JOK
anemeHToB J[. 1. Mennene-eBa. CTpoeHue aToma https://m.edsoo0.ru/7f41837c
3.2 Xumnueckas cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
bubnuoreka IHOK
Hroro no pazneny 15 https://m.edsgf).ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBanue pa3jaejioB M TeM IPOrPpaMMbl Kourpo, Ipaxriaec  I71eKTpoHHbIE (MUPPOBLIC)
n/n Bcero HbIe KHe o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriy0OiaeHne 3HaHUI OCHOBHBIX pPa3/ieioB Kypca 8 5 1 bubmuorexa [IOK
Kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIUMA 4 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
13 DIEKTPONTUTHYECKAs AUCCOIMAINS. XUMUYECKHE PEAKIIUU B 8 1 1 bubnuorexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO0m1as xapakTepucTUuKa XUMHIeCKuX 37eMeHTOB VIIA-rpynmsl. 4 1 bubnuorexa [JOK
[aoreHs https://m.edsoo.ru/7f41a636
29 OO0mmas xapakTepuCTHKa XUMUYECKUX IeMEHTOB VIA-Tpynimbl. 6 bubnunoreka [JOK
Cepa u ¢€ coeTMHEeHHUS https://m.edsoo.ru/7f41a636
23 OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB V A-TPYIIIIHI. 7 1 bubnuorexa [JOK
A30T, hochop u ux coeTUMHEHHS https://m.edsoo.ru/7f41a636
24 OO01mas xapakTepuCcCTHKa XUMUYECKUX JIeMEeHTOB [V A-rpynmbl. 8 1 5 bubnunoreka [JOK
VYTiaepoa U KpeMHUH U UX COSTUHEHHSI https://m.edsoo0.ru/7f41a636
Hroro no pazgeny 25
Pa3nen 3. MeTasuibl 1 HX COeIMHEHUS
. bubnmnoreka [JOK
3.1 Obmme cBoHCTBa METAIIOR 4 https://m.edsc%g.ru/7f41a636
3.2 Baxknel1me Metamisl 1 UX COSTUHEHUS 16 1 2 ﬁggi?lﬁéeﬁ;iﬂﬁﬂ 413636
Hroro no pazgeny 20

Pasznea 4. Xumus 4 OKpysKaloas cpeaa
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4.1 BeriectBa 1 MaTepHaiibl B )KH3HH Y€I0BEKA 3 https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
5. IOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
KosanuyecTBO 4acoB
Ne Tema ypoxa Kontponbn  Tpakriuec JIeKTPOHHBbIE U (pPOBbIE
n/n Bcero o0pa3oBaTejibHbIE PeCYPChI
ble padoThl | KHe padoThI
1 IIpenmer xumuun. Ponb XuMHuM B KU3HU YeJIOBEKA. Tela U BEIEeCTBA 1 bubmaorexa LJOK
https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METOAX MO3HAHUSA B XUMUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktrueckas padora Ne 1 «IIpaBuiia paboTsl B 1aOOpaToOpuu 1 1 bubnnorexka HOK
npuémbl 00paIeHus ¢ 1ab0paTOPHBIM 000PYI0BAHHEM https://m.edsoo.ru/ff0d23dc
4 YucTteie BemecTBa u cMecu. CriocoObl pa3ieNieHus cMecei 1 Bubmuorexa [JOK
https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 bubnmnorexka HOK
OYHCTKH TIOBAPEHHOU COJIN )» https://m.edsoo.ru/ff0d28c8
bu6nuoreka [IOK
6 ATOMBI 1 MOIISKY 6! . https://m.edsg).ru/fdeZaGc
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) XHMHYECKUX 3JIECMEHTOB 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa TOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUeHHE 1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYecKas hopMyIa. bubmuorexa [JOK
10 BaseHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/ff0d2eae
11 OtHocuTenpHas aToMHas Mmacca. OTHOCHUTENTbHASI MOJIEKYIISIpHAS 1 bubnuotexa [JOK
Macca https://m.edsoo.ru/ff0d323c
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bu6nuoreka [JOK

12 MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUHU https://m.eds00.ru/ff0d350c

bubnnoreka HOK
13 KonnuecTo BemecrBa. Monbs. Monsipast macca https://m.e dsc])i).ru IF0d5230

14  Ousuueckue U XMMUYECKHE SBJICHUA. XUMUYECKas peakLus bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Hakuy 1 yciioBus NPOTEKAHUS XUMUYECKUX PEAKLIUN BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d3al6

16  3axoH coxpaHeHHs Macchl BeIECTB. XMMUYECKHE YPaBHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d3b88

17 Brluncnenus Koau4ecTBa, MacChl BEIIECTBA 110 YPABHEHUAM bubnmnorexka HOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d5708

18 Knaccugukarus XuMUuecKux peakuuil (CoeIMHeHNs, Pa3I0KEeHUS, bubnuoreka [JOK
3aMelIeHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlIomoHOCOB — yuéHBIH-3HIKKIONEeANCT. O000IeHne 1 bubnnorexka HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d40c4

20 KonTponsHas pabora Nel no teme «BeliecTBa 1 XuMuueckue bubnmnorexka HOK
peakuum» https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmecs razos. Coctas Bo3nyxa. Kucinopon — aieMeHT u bubmuoreka [JOK
npocroe BeniectBo. O30H https://m.edsoo.ru/ff0d448e

29 duznyeckue U XUMUYECKHE CBOMCTBA KUCIOpoa (peakiuu bubnmnorexka HOK
okuciieHus, ropenue). [lonsTre 06 okcuaax https://m.edsoo.ru/ff0d4614

23 CriocoObI nostyueHus KUCcIopo/a B 1adopaTopuu U bubmuoreka [JOK
pOMBIIUIeHHOCTH. [IpuMeHeHre Kuciopoa https://m.edsoo.ru/ff0d497a

24 repioxmGtRON SpuBOIL S0 1 HOTEPIAGEKIN Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4790

peakuusax
o5 TormBo (He(pTh, yroib U MeTaH). 3arpsi3HEHUE BO3/1yXa, CIIOCOObI bubmuoreka [JOK

€TO MPEAOTBpAICHUSA

https://m.edsoo.ru/ff0d4c4a
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[Ipaxtuueckas padora Ne 3 mo teme «llomydenue u cobupanue bubmmoreka [IOK
26 KHCJIOPO/Ia, H3yYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — anemeHT U npocroe BemecTBo. HaxoxaeHnue B bu6nmoreka [IOK
npupoie https://m.edsoo.ru/ff0d4dd0

28 ®du3nyecKne 1 XMMUYECKue cBoiicTBa Bojiopoaa. [Ipumenenue bu6nmoreka [IOK
BOJIOPOIA https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KUCIIOTAX U COJISIX bubsmorexa LIOK
https://m.edsoo.ru/ff0d50d2

30 CniocoOblI osy4eHus BOAOPOa B IabopaTopuu BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuueckas padora Ne 4 o teme «llomydenue u cobupanue bubnmnorexka HOK
BOJIOPO/IA, U3YUYEHHUE €I0 CBOUCTBY https://m.edsoo.ru/ff0d4f42
32 MoutsipHbIii 006EM Ta30B. 3aKOH ABOTAIPO ﬁggg%ﬁiiiﬂﬁlﬁo d542¢

33 Brruucienus o0b€Ma, KOJIHYECTBA BEIECTBA Ia3a 1o €Tro bubnnoreka IIOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH O0BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenus 00bEMOB ra3oB 0 YpaBHEHUIO PEAKIIUU Ha OCHOBE bubnmnorexka HOK
3aKOHAa 00BEMHBIX OTHOIIICHUI T'a30B https://m.edsoo.ru/ff0d5708

35 ®dusnyeckue 1 XUMHYECKUE CBOMCTBA BOJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTie 06 UHIUKATOpAX Eggi%ﬁiiiﬂﬁlffo 459e2

37 Bona kak pactBopurtens. HachlmeHHbIe 1 HEHACHIIIICHHBIE bubmmorexa [JOK
pacTtBOpbl. MaccoBasi J10Jisl BEIIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40

38 [TpakTrueckast pabota Ne 5 o reme «lIpuroroBienue pacTBOpPoOB ¢ bubmuoreka [JOK
onpeaenéHHON MacCOBOM J0JIEi paCTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 Kontponbnas padora Ne2 o teme «Kucmopoza. Bomopoa. Boga» Eggg%ﬁiiiﬂﬁlﬁo 46342
40 OKcuIpl: cOCTaB, KiaaccuHKaIMs, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
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HonyquHe 1 XUMHYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U

bu6nuoreka [JOK

41 aM(pOTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHsI: COCTaB, Ki1accu(UKaIysl, HOMEHKIATypa bubmorexa LHOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [TonydyeHune u XuMHU4YECKHUE CBOMCTBA OCHOBAHUH bubmorexa LHOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa BH6H_HOTeKa LIOK
’ ’ https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne 1 XMMHYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
16 Counu (cpenHue): HOMEHKIIATypa, CIOCOOBI MOTyYSHHsI, XHMUYECKHEe bubnmnorexka HOK
CBOICTBa https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. PerieHue skcriepuMeHTaNbHbIX 3a1a4 bubnuoreka [JOK
47 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCIMHCHHII» https://m.edsoo.ru/00ad9b7c
48 I'eneTndeckas cBsI3b MEXKy KJIaCCAMU HEOPTaHUYECKUX bubnnorexka HOK
COCIMHEHHI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN Egg;%ﬁé;ii?ﬁo% d9ch?
Konrtponsnas padora Ne3 o teme "OCHOBHBIE KJ1acChl bubmuoreka [JOK
S0 HEOPraHUYECKUX COSTUHEHUIT" https://m.edsoo.ru/00ad9ela
[IepBbie NONBITKY KJIACCU(PUKALUU XUMUYECKUX FIIEMEHTOB. bubnmnorexka HOK
>1 [ToHsiTHE O TpyMIIaX CXOTHBIX IIEMEHTOB https://m.edso0.ru/00ad9ffa
52 Ilepunonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMHUYECKUX bubmuoreka [JOK
snemenToB Jl. 1. Menzeneena https://m.edso0.ru/00ada52c
53  Ilepuoasl, rpymiibl, HOATPYIIIBI BH6H_HOTeKa LIOK
https://m.edsoo.ru/00adaS2c
54 Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tomsr ﬁggg%ﬁiii(ﬁf/o% da34?
55 CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnmnoreka [JOK
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ITepuonnueckoii cucremst 1. 1. Menneneesa

https://m.edsoo.ru/00ada6bc

56 XapakTeprucTUKa XUMUYECKOT0 3JIEMEHTA 110 €T0 IOJIOXKEHUIO B 1 bubmmoreka [IOK
[Tepuoauueckoii cucreme JI. 1I. Menaeneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHUSI HAYKH U 1 bubnmoreka [JOK
npaktuku. J{. 1. MenaeneeB — yuéHblid, eJaror ¥ rpaxJaaHuH https://m.edso0.ru/00ada96e
58 DIEKTPOOTPULIATSIIBHOCTh ATOMOB XUMHUYECKUX JIEMEHTOB 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
59 HonHnas xuMu4deckast CBsI3b 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHast moIsipHast XMMUYECKasi CBS3b 1 bubmmorexa LTOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoasipHass XUMUYECKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoteka [IOK
62 | Crenenp oxmcncams 1 https://m.edsc])lo.ru/OOadanS
63  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIMU 1 https://m.edsoo.ru/00adb076
64 OKHCIIUTENIN U BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 KonTponbHnas pabora Ne4 no teme «CtpoeHne aTomMa. XUMHUECKast 1 bubnmnorexka HOK
CBSI3bY» https://m.edsoo.ru/00adb486
66 PeseprHblii ypok. O000IIICHNE M CUCTeMAaTH3aIHsI 3HAHU I 1 https://m.edso0.ru/00adb33c
67 PeseprHbIii ypok. O000IICHHE ¥ CUCTEMAaTH3aIHsI 3HAHUH 1 https://m.edso0.ru/00ad9ch?2
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 Eftfﬁ%%ii%/ffo d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68

9 KJIACC
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KoaunuecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe HU(pPOBbIE
n/n yp Beero | KOHTPOMbH - Ilpax 00pa3oBaTeJbHbIE pecypchbl
ble paboTBl | THUe
CKHe
1 [Iepnoanueckuii 3akoH. [lepuoanueckas cuCTeMa XUMHUYECKHUX 1 bubmumoreka [IOK
snementos JI. . Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX 1 bubmuoreka [JOK
TpEX NMEePUOI0B https://m.edsoo.ru/00adb6b6
3 Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEILECTB 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb7e2
4 Byl XMUMHUYECKOH CBSI3M U THITBI KPUCTAJUIMYECKUX PEIIETOK 1 bubmorexa HOK
https://m.edsoo.ru/00adbac6
5 KonTponbnas padota Nel no teme «I[loBropenue u yriyorneHue 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
6 Knaccudukanus XuMU4eCcKuX peakuid o pa3IudHbIM IPU3HAKaM 1 bubmorexa LHOK
https://m.edsoo.ru/00adbcb0
7 [ToHsATHE O CKOPOCTH XMMUYECKOM peakiuu. [IoHATHE 0 TOMOT€HHBIX U 1 bubnuoreka [IOK
TeTEPOreHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 [TonsaTHe 0 XMMHUYECKOM paBHOBeCHH. DAKTOPBHI, BIMAIOIINE HA CKOPOCTh 1 bubnuorexa [JOK
XMUMHUYECKON PEaKIMy M TIOJI0KEHHE XUMHYECKOTO PAaBHOBECHSI https://m.edsoo.ru/00adc28c
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKITNH 1 https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTrueckoit nucconuannu. CuiabHbIE U clladble 1 bubnuorexa [JOK
AIIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHMSI peaKkui 1 bubmmorexa [TOK
https://m.edsoo.ru/00add448
XUMHYEeCKUE CBOWCTBA KUCIOT U OCHOBAaHUI B CBETE MPE/ICTABICHUM 00 bubnuorexa [JOK
12 9 1 .
AIIEKTPOIUTUIECKON JTUCCOITUAITUT https://m.edsoo.ru/00add5d8
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MpeICTaBICHUI 00 1 bubmuorexa [IOK
9JIEKTPOJTUTUYECKOMN JTUCCOIHAIINN https://m.edsoo.ru/00add8b2
. bubnuorexa [JOK
14 Homstie o ruapomise coelt L https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 1 https://m.edsoo.ru/00addd12
16 [TpakTrueckas pabota Ne 1. «Pemienue sxciepruMeHTaIbHBIX 33124 1 1 bubnuoreka [JOK
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https://m.edsoo.ru/00addbfa

Kontponbhas padota No2 1o TemMe «IeKTpOITMTHYECKAs TUCCOIMAIIHS. bu6mmoreka [JOK
17 )
XUMHUYECKUE PEAKIIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
OO01mas XxapakTepuCTHKA raJIOTeHOB. XMMHUYECKHE CBOMCTBA HA IIPUMEpe bubnmoreka [JOK
18 )
XJiopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComsiHast KUCJIOTa, XMMUYECKHUE CBOMCTBA, MOJyYeHHUE, bubmuorexa [JOK
19 )
pPUMCHEHHE https://m.edsoo.ru/00ade104
[IpaxTuueckas padora Ne 2 o teme «llomydeHne cConstHON KHCIOTHI, bubmuorexa [IOK
20 . )
u3ydeHHe € CBONCTB» https://m.edsoo.ru/00ade348
21 Boruricnenus o ypaBHeHUSM XUMHUECKUX PEaKIIUid, €CIIU OJIUH U3 bubnnoreka [JOK
peareHTOB JiaH B M30bITKE https://m.edsoo.ru/00ade488
22 OO01mast xapakTepUCTHKA 3JeMeHTOB VIA-rpymibl https://m.edsoo.ru/00ade64a
AnnotponHsie Monudukanuu cepbl. HaxoxxaeHue cepbl U € cCoeAMHEHU bubnnoreka [JOK
23 . ;
B nprpojie. XMMUYECKHE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 CepoBonopo, cTpoeHue, GU3NIECKUe 1 XUMHYECKHE CBOMCTBA bubmmorexa [IOK
POBOAOPOL, CTp ’ https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIOTa, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA, bubnnoreka [JOK
25 }
pUMCHEHHE https://m.edsoo.ru/00adea28
| pmau, aexale oo PTG oo B LOK
1 p ' P pyarott https://m.edsoo.ru/00adec8a
CpeJibl COETMHEHUSIMHU CEPhI
27 Brrunciienue MaccoBoi JTOJTM BBIXO/A TPOIYKTA PEAKIIHH https://m.edsoo.ru/00adec8a
o8 OO11ast XxapakTepUCTHKA 31€MEHTOB VA-Tpyninbl. A30T, paclipocTpaHeHHe bub6nuorexa [IOK
B MIpHpoJIe, GU3MUECKHE U XUMUUECKHE CBONCTBA https://m.edsoo.ru/00adeea6
29 AMMHak, ero pu3NYecKue 1 XUMUYECKHE CBOMCTBA, MOJTYYEHHUE U bubnuorexa [JOK
pUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpaxTuueckas padora Ne 3 o teme «llonydyeHue aMmMuaka, U3y4eHue ero bubmuorexa [IOK
CBOWCTBY https://m.edso0.ru/00adf180
31 A30THas KHCIIOTa, €€ PU3MYECKHUEe M XUMHUECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUe€CTBE MUHEPATIbHBIX
N . bubmuorexa [JOK
32 ynoOpeHuit. XUMU4ecKoe 3arpsisHeHHe OKpYKaroliel cpeibl

COCAMHCHUAMH a30Ta

https://m.edso0.ru/00adf518
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®docdop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue u bubmuorexa [JOK
33 . 1 :
XMMHUYECKHE CBOMCTBA, MOJTYyYCHUE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue GochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUH. 1 bubmmorexa [IOK
3arpsi3HEHHE MPUPOIHON cpebl pocharamu https://m.edsoo.ru/00adfc20
35 Yriepoa, pacupocTpaHeHre B IpUpojie, GU3NIeCKUe 1 XUMHICCKUE 1 bubmuorexa [JOK
cBoOiicTBa https://m.edsoo.ru/00adfd9c
36 Oxkcunsl yraeponaa, ux pu3ndeckue U XUMHIECKHEe CBOMCTBA. 1 bubnmoreka [JOK
DKoJIornyecKre mpoodeMbl, CBI3aHHbIE ¢ OKCcUAoM yriepoaa (IV) https://m.edsoo.ru/00adfebe
N bu6mmoreka [JOK
37 YrolbHas KUCIOTA i €€ conn 1 https://m.edso0.ru/00ae006¢
[Ipaktuueckast padora Ne 4 o teme "llomydeHue yriaeKucioro rasa. bubmmorexa [IOK
38 bt 1 )
KauecTBeHHas peakius Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KakK O bubmmorexa [IOK
39 1 )
COEMHEHUAX yriIepoaa https://m.edso0.ru/00ae054e
. bubmuoreka [JOK
40 Kpewmiii i ero coeaunenus L https://m.edso0.ru/00ae080a
[IpakTuueckast pabora Ne 5. Pemenue sKcriepuMeHTaIbHBIX 3324 10 bubmmorexa [IOK
41 . 1 :
TeMe «BakHelne HeMeTaIbl ¥ UX COEIUHEHUD) https://m.edsoo.ru/00ae0bf2
Konrtponsnas padora Ne3 o teme «BaxHelye HeMeTalIbl U UX bu6nuorexa [IOK
42 1 :
COCIIMHEHHSD) https://m.edso0.ru/00ae0el8
13 Meranmmaooran comsn n MeTanmeekan SprcTanICOKa petiEria ) BuGmoresa LIOK
o P P ‘ https://m.edsoo.ru/00ae103e
®Pu3nyecKue CBOMCTBA METAILIOB
XVMHYECKNE CBOWCTBA METAIIIIOB. DJIEKTPOXUMHUYECKHM P HAIPSKECHUN bub6nuorexa [IOK
44 1 :
METaJJIOB https://m.edso0.ru/00ae1156
| o et e e, o, B e | 1 BiGorea 10K
P PeaKHi, g p AP https://m.edsoo.ru/00ael1156
IPUMECH
46 [ToHsITHE O KOPPO3HUU METALIOB 1 https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 [Henorrie MeTAIEL L https://m.edsoo.ru/00ae14b2
48 OKcHJIBI ¥ THAPOKCHIBI HATPHS B KalUs 1 https://m.edsoo.ru/00ael4b2
49 IllenoyHO3eMEIbHBIC METAILIBI — KAJTbIMN U MarHuu 1 https://m.edsoo.ru/00ae15e8
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50 BaxHeiime coeIMHEHNS KATbLIHS 1 https://m.edso0.ru/00ae15e8
51 0O00011eHre U cUCcTEMaTU3aLNS 3HAHUI 1
52 JK&cTkoCcTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHSI 1 E;IS;I;I/(;TTI.eeI;Z(]J_EJ?’I:/Oanl886
[IpaxTuueckas padora Ne 6 mo teme "JKECTKOCTH BO/BI U METOABI €€ bubmuoreka [IOK
53 ycrpaneHus" 1 https://m.edsoo.ru/00aelae8
54 AroMuHHN 1 https://m.edsoo.ru/00aelc64
55 AmMboTepHbIC CBOMCTBA OKCH/IA M THIPOKCH 1A 1 https://m.edsoo.ru/00aelc64
56 Keneszo 1 https://m.edsoo.ru/00ae1d86
57 Oxcupl, rumpokcusl u conu xenesa (11) u xenesa (111) 1 https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTU3all|sl 3HAHUI 1
[IpakTuueckast padora Ne 7. Pemenue sKcriepuMeHTaIbHBIX 3a7a4 110 bubmmorexa [IOK
59 TeMe «BakHelne METAIUIBI U UX COEIUHEHUS» 1 https://m.edso0.ru/00ae3de8
o | e o e o et e v | Busorea 0K
MACCOBOIE ZOITH BHIX0Jia IPOYKTA PeaKII https://m.edsoo.ru/00ae1750
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
62 KoHnTpospHas padota Ned no teme «BakHelne METAILIBI U UX COETMHEHHS» 1
63 BeriectBa 1 MaTepralibl B MOBCETHEBHOM JKU3HHU YEIOBEKA 1 https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HCHUE OKPYIKAFOIIESH Cpe/Ibl 1 https://m.edsoo.ru/00ae4270
65 Posib XUMHU B PELIICHUH SKOJIOTHYECKUX MTPOOIeM 1 https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O000IICHUE U CHCTEMATH3AIUs] 3HAHHIA 1 https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O600IIIEHHE U CUCTeMATHU3AIHs] 3HAHHHA 1 Eggiﬁ;ﬁi;ic%?{f/ma db33c
68 PesepBHEIi ypok. O000ICHHE U CUCTEMATH3AIHS 3HAHHMA 1 ESSSJ,I:I;/?T:.GeIE;S(I)_E)(.)rISIOOa 49ch?
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68
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6. YYHEBHO-METOJANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYHEHUKA

* Xumus, 8 kinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«3marennbctBO «lIpocBemenune»

* Xumus 9 knace / O.C. T'abpuensH. Mocksa "/Ipoda”

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

* T'abpuensn O. C., Bockoboiinukoa H. I1., SlmrykoBa A. B. HacronbpHas kaura yuaurens. Xumus. 8
KI1.: Meroamueckoe mocobue. - M.: JIpoda

* T'abpuensn O. C., OctpoymoB U. I'. HactonpHas kaura yuntens. Xumus. 9 ki1.: Mertoandeckoe
nocobwue. - M.: llpoda

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/
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