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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma MO0 XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs COCTAaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanms, npencrabieHHbix B @PI'OC OO0, a taxke Ha OCHOBE (eaepanbHON pabodeil mporpaMmbl
BOCIIUTAHUSI M C Yy4ETOM KOHIICTIMU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma o XuMuM Ja€T MpPEACTaBICHUE O IENAX, O0IIel cTpaTrernu OOy4eHUs, BOCIIUTAHUS U
pa3BuTHa OOydaloOlIUXCsl CPEACTBAMU YUE€OHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE MPEeAMETHOE
coJiepKaHue, MPelyCMaTpUBaeT PACHpEelelICHUE €ro IMo KijaccaM M CTPYKTYpUpOBaHUE IO pasjieiiaM u
T€MaM [pOrpaMMbl 110 XHMHH, OINPEAENsAeT KOJIMYECTBEHHbIE M KAuye€CTBEHHBIE XapaKTEPUCTUKU
COJIEP’KaHUs, PEKOMEHIYEMYIO IOCJIEI0BAaTEIIbHOCTh H3YYEHUS XHUMHUU C YUYETOM MEXKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOIro Mpollecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs,
OTpesieNisieT BO3MOXHOCTH TMpeAMeTa IJs pealu3aluu TpeOOBaHHWM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOW NPOTPaMMBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHHHA K
pe3ynprataM OOydeHHs XUMHUM Ha YPOBHE L€l H3ydyeHus IpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATENIBHOM IEATEILHOCTH 00YUYaIOUIErocs 0 OCBOCHUIO YUeOHOTO COIEePIKAHMUS.

3HaHHEe XUMHUHU CIY>KUT OCHOBOM 17 (OPMHpPOBAHUS MHPOBO33PEHHsI O0Oydarollerocs, €ero
NPEJCTaBICHU O MaTepUAIBHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMHUpPYEMbIE XHUMHUEH
MPEJCTABICHNUS O B3aMMONIPEBPALICHUAX SHEPTUH U 00 IBOJIOIHMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHUS
rII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, DHEPIeTUUYECKOM, MUIIEBON U
9KOJIOTMUYECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peain3alii BO3MOKHOCTEN JIsl CAMOPa3BUTHUS U (GOPMUPOBAHUS KYIbTYPbl JUUYHOCTH,
e€ o0meit U GyHKIIMOHATHHONU TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIIJICHHUS K TBOPUYECKUX CIIOCOOHOCTEH 00yJarouxcs, HaBbIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesTeNbHOCTH, SKCHEPUMEHTAIbHBIX U MCCIEN0BAaTENbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON eI TENbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaablBa€T OCHOBBI IIEJIOCTHOTO B3IJIsIa Ha
€IMHCTBO MPHUPOJIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM TarloM B JOPMUPOBAHUHU €CTECTBEHHO-HAYUHOU
IrPaMOTHOCTH O0yYaroIIuXcs;

croco0cTByeT (POPMHPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOTMYECKOE 00pazoBaHue 00yUYaroIUXCsl.

JlaHHbIe HampaBlieHUs B OOy4eHHH XUMHH OOeCIeuyMBaroTCa CHeuu(uKoil conepxaHus ydeOHOro
IperMeTa, KOTOPbIN SIBJSETCS MEeJarorMuecky aJanTHpOBaHHBIM OTpakeHHEM 0a30BOM HAayKu XMMHMH Ha
OIPEACIEHHOM JTalle €€ pa3BUTHS.

Kypc Xxumum Ha ypoBHE OCHOBHOTO oOmero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPTAHMUYECKON XUMHH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSITHI OPTraHNYECKOW XUMUH.

CtpykTypa coaepkKaHus IPOrpaMMbl IO XMMHUH CPOPMHUPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/1a K €€
n3ydyeHno. CopaepxaHue CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHH30BAHBI 10 MPUHITUITY
IIOCJIEI0BATEILHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOIO YPOBHSL:

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

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeACTaBlIeHUH 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCS HA OCHOBE HIMIMPHUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYTroMy, BBITONHSS (YHKIUN OOBSICHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHSI M BO3MOYKHOCTEH IPAKTHUYECKOIO0 NPUMEHEHUS W IOIy4YEHUs
M3y4aeMbIX BEILIECTB.

OcBoeHHE MPOTrpaMMBI MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECCKOM
COCTAaBJAAIOLICH HAYYHOW KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOW MHPUPOJbI, HUEHHOCTHOIO OTHOLICHUS K
Hay4HOMY 3HAaHUIO U METOJIaM IO3HAaHHUs B Hayke. M3ydeHne XuMuU NpOUCXOUT C MPUBICYECHUEM 3HAHUN
W3 paHee M3yYeHHBIX Y4eOHBIX MpeaMeToB: «Okpyxkarommui Mupy», «buomorus. 5—7 kmacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHWN OCHOB XMMHYECKOW HAayKH Kak OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa M KaK OJJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3afadya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUYECKUX 3HAHHM
— BaXHEHMUX (AKTOB, TMOHATUNA, 3aKOHOB M TEOPETUYECKHUX MOJIOKEHHH, IOCTYIHBIX 0000IeHUH
MHPOBO33PEHUYECKOr0 XapakTepa, f3blKa HAyKd, B NPHOOLICHUH K HAYyYHBIM METOJIaM IIO3HAHUS MpU
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMHUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHM U MX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHON M yueOHO-UCCIIEN0BATENbCKON eATEeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TIOBCEHEBHOM JKU3HHU.

[Ipn w3yyeHMM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs BaXKHOE 3HAYCHUE MPHOOpPEITH
TaKue 1eNH, Kak:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO PpAa3BUTOW JIMYHOCTH, TOTOBOW K C€amMo0OOpa3oOBaHUIO,
COTPY/JHUYECTBY, CAMOCTOSATEILHOMY NPHHSATUIO PEIIEHUN, CIIOCOOHOW aJanTHpOBAThCS K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

— HaMpaBJICHHOCTh OOy4YEHUS Ha CHCTEMAaTHYECKOe MPUOOIIEHNE 00YJArOIIUXCS K CAaMOCTOSITENbHOM
MO3HABATEIBHON JESITeNbHOCTH, HAYYHBIM METOJaM MO3HaHHs, (OPMUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUU;

— obecrieueHne yCjIoBHUH, CTOCOOCTBYIOMUX MPHUOOPETEHUIO O0YUYaIOIIUMHUCS OTBITa PA3HOOOpa3HOM
JeSITeIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KIFOUEBBIX KOMIIETEHIINI), MMEIOIIUX
YHUBEPCAIbHOE 3HAUCHHE JIJIS1 PA3JIMUYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBaHue oOuel (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIIE
YMEHUU OOBSCHATHh M OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, UCITIOIB3YSl 3HAHUS M OIbIT, MMOJTYyYCHHBIC
MpU W3YYEHUU XUMHUH, MPUMEHSITh WX MPH PElICHUU MpoOJeM B TOBCEIHEBHOW >XKM3HU U TPYIOBOM
NEeSATEIbHOCTH;

— (dopmupoBaHue y OOydalOIMMXCS TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKHU DKOJIOTHUECKH II€JIeCOOOpPa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOU
NEeSATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JJ0POBbS U OKPYKAIOIIEH MPUPOTHON CPEbl;

— pa3BUTHE MOTHUBAIIMU K O0YUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUs OOIIEYEIOBEUECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduias u
HaIPaBJIEHHOCTH JAJIbHEUIIEro 00y4YeHUsI.

OO11ee unco 4acoB, OTBEASHHBIX TSl U3YUEHUST XUMHUH Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHusl,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezlenio), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COIEPKAHUE OBYYEHUS

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4elIOBEKa. XHMHUsA B CHCTEME HayK. Teila W BellecTBa.
®u3nYeCKre CBOMCTBA BEUIECTB. ArperaTHoe COCTOsIHUE BemecTB. [loHsiTHEe 0 MeToax MO3HaHUS B XUMUHU.
UucTteie BemecTBa u cMecH. CrIocoOBI pa3iesieHUs: CMECeH.

ATOMBI M MOJIEKYyJbl. XUMHUYECKUE 3ieMeHThl. CHUMBOJBI XMMHUYECKHX 3JeMeHTOB. lIpocTeie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHocuTenbHas atoMHass wmacca. OTHOCHUTENbHas MOJIEKyJsipHas wmacca. MaccoBas 1ois
XUMHUYECKOT'O AJIEMEHTA B COCIMHEHHH.



KommuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBs3bp KOJIMYECTBa, MacChl M YHCIA
CTPYKTYPHBIX €IMHHULL BenlecTBa. Pacy€rsl mo hopMysiaM XMMHUUECKUX COSIMHEHUH.

dusnyeckue U XMMHUYECKUE SIBICHMs. XUMHUYECKas peakuus U e€ NMpPU3HAKU. 3aKOH COXpaHEHHUS
Macchl BEMIECTB. XHMHYECKHME ypaBHeHus. Kiaccudukamuss XUMHUYECKUX peakiuil (COequHEeHHS,
pasoKeHMs, 3aMeleHs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYAOH, MpaBuiaaMu paboThl B Jaboparopuu U nMpuéMamMu OOpaIieHusl ¢
1abopaTopHBEIM 000PYIOBAHUEM, M3yUeHUE U ONMUCaHUE (PU3MYECKUX CBOWCTB OOpPa3IOB HEOPTAHUYECKUX
BellecTB, HaOmoaeHue ¢uznyeckux (IJIaBICHHE BOCKA, TasHUE JibJla, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAlUs BOJbI) M XMUMHUYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE MEIHOW MPOBOJIOKH,
B3aMIMOJICHICTBIE Mella C KHCIOTOW) SIBJICHHIA, HAONIOJCHWE W ONKWCAHHWE TMPU3HAKOB MPOTECKAHUS
XUMHYECKUX peakiuil (pa3ioKeHHe caxapa, B3aHMOJACHCTBHE CEPHOW KHCIOTHI C XJIOPHAOM Oapus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoJeicTBHE XKeje3a ¢ pactBopoM coiu meau (11),
M3Y4YEeHHE CIOCOOOB pa3JelieHHus CMecel: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIIAPUBAHUE,
TUCTHUISIIMS, XpoMarorpadus, MPOBEACHHE OYHCTKH IIOBAPEHHOW COJIM, HAONIOJCHWE W OIHUCAHHE
pe3yJIbTaTOB MIPOBEJCHUS OINbITa, WLIIOCTPUPYIOIIEIO 3aKOH COXPAHEHMsI MaccChl, CO3/IaHHUE Mojelei
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHU4eCKMX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — siemMeHT U mpocToe BemiecTBo. Haxoxxnenue
KHCJIOpOJIa B MpUpojie, PU3NUECKHEe U XUMHUYECKHE CBOWCTBa (peakuuu ropenus). Oxcumsl. [Ipumenenue
kucnopoja. CrnocoObl OTyYeHHUsT KUCTIOpO/ia B JIAOOPATOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa
B nipupojae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TernoBoi > PexT XUMHUYIECKON peakiuu, TEPMOXUMHUUECKHE YPAaBHEHUSI, 9K30- U IHIAOTEPMUUYECKUE
peakuuu. TormBo: yroip U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHUE MApHUKOBOTO 3(deKTa, pazpylieHue
030HOBOI0 CJIOS.

Bogopon — snemeHT u mpocroe BemiecTBo. HaxokaeHue Boaopoia B mpupoje, (usnueckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOKI nmoyueHus. Kuciaorsl u comnu.

Mounsipablii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Bojma kak pactBoputens. PactBopbl. HacklllieHHbIE 1 HEHACHIILICHHbBIE
pactBOpbl. PacTBOprMOCTH BeliecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA
Boabel. OcHOBaHMs. Poyib pacTBOPOB B MPUPOJE W B JKU3HU dYeloBeka. KpyroBopoT BOIBI B TPHUPOJIE.
3arpsi3sHeHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MMPUPOIHBIX BO/I.

Knaccudpukanus  Heopranmdeckux  coemuHeHwit.  Oxcuapl.  Kmaccudukamuss — OKCHIOB:
coneoOpasymomire (OCHOBHBIC, KUCIOTHEIE, aM(DOTepHbIe) U HeconeoOpa3yromue. HoMeHkIaTypa OKCHUIOB.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [lorydeHne okCuaoB.

OcnoBanus. Kiaccudukanust ocHoBaHuWiA: METOYM M HEpAacTBOpUMBIE OcHOBaHus. HomeHkmarypa
OCHOBaHMH. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lorydyeHre oCHOBaHU.

Kucnotel. Knaccuduxarus xucnot. Homenknatypa kucnotr. Ousnueckue U XMMHUYECKHUE CBOMCTBA
kuciaot. Psana aktuBHoctn MmetaiuioB H. H. bekerosa. [Tomyyenue Kucior.

Comun. Homenknarypa coseil. @u3nueckre 1 XUMAYECKHe cBoWcTBa cosel. [lomydenue coneil.

I'eneTnueckas CBsI3b MEXKIYy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpENeIeHHe COAepX aHUs KHUCIOopoJa B BO3AyXe, TMOJy4deHHe, coOupaHue,
pacro3HaBaHHe U U3Y4YE€HHE CBOMCTB KHCIIOpOAa, HAOIOIeHHE B3aUMOICUCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSI BO3HUKHOBEHHUS W TIPEKpalleHus TopeHus (moxkapa), O3HAKOMIIEHHE C 00pas3laMH OKCHUIOB H
OIMHMCaHWE UX CBOMCTB, MOJYYCHHE, COOMPAHHE, PACIIO3HABAHNE U M3yYeHUE CBOWCTB BOAOpOAa (TOpEHHE),
B3auMojieiicTBue Bogopona ¢ okcuaoM wmenu (Il1) (BO3MOXKHO HCIONB30BaHHE BUICOMATEPHAIIOB),
HabmoieHne o0pas3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCleIoOBaHHE OCOOEHHOCTEN PaCTBOPEHHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTHIO, MPUTOTOBJICHUE PpACTBOPOB C OMNPEIEIEHHOM MAacCOBOM  Joyei



pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METAUIAMHU (HATpUEM U KalblieM) (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHUATIOB), HCCIEIOBaHUE OOpa3llOB HEOPraHMYECKHX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAOJIOJICHHE WM3MEHCHHsI OKPACKM WHIUKATOPOB B PACTBOpaxX KHUCIOT W MIENIOYeH, W3Yy4CHUE
B3auMmozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaUIaMU, PeaKIuil
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeETaula JpPYyTUM U3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad N0 Teme «BaxHellme Kiacchl HEOPraHUYECKUX
COEAUHEHUIN».

[epuoanuecknii 3axkon u Ilepuoanyeckas cucrema xumudeckux 3j1eMeHToB JI. U. MenaesieeBa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHU

[lepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX diieMeHTOB. [loHsATHe O Tpymmax CXOIHbBIX
9J€MEHTOB (ILEIOYHBIE U IIEI0YHO3EMENbHBIE METAILIbI, TAJIOTE€HbI, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE
00pa3yroT aM(pOTEpHBIE OKCHUIIBI U THIPOKCH/IBI.

Ilepuonuueckuit 3akoH. llepuommnueckass cucremMa xumuueckux snemeHToB J[. M. MeHnneneesa.
Kopotkonepuoanas u nuaHonepuoanast ¢opmsl [leproaudeckoii cucTeMbl XUMUYECKHX 37eMeHTOB J[. 1.
MenpneneeBa. [lepuonbl u rpymmbl. @U3HUECKUN CMBICI TOPSIKOBOIO HOMEpPA, HOMEPOB MEPHOJIa U TPYIIIHI
JJI€MEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHUE IEKTPOHHBIX 000JI04YEeK
aToMOB nepBbIx 20 xuMuyeckux anemeHToB lleproauueckoit cuctemsl J. . MenneneeBa. Xapakrepucruka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajguyca aTrOMOB XHMHYECKHUX JJIEMEHTOB, METaJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MIEPUOIAM.

3nauenue llepuoanueckoro 3akoHa u Ilepuogmyeckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB s
pa3BuTHS Hayku U npakTuku. [. . MeHeneeB — yu4€HbIN U rpakJaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJsipHAss W HEMOJSAPHAsi) CBs3b. DJIEKTPOOTPHUIATEIHHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenb okucinenus. OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. I[Ipoueccsl oxucineHus u
BoccTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00paslloB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aMMOJCHCTBUE THUIAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M UIENOYEH, MPOBEACHUE ONBITOB, WJUIFOCTPUPYIOLIUX IPUMEPBl OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX peaKlnii (TOpeHne, peakiiuy pa3aoKeHUsI, COSUHEHUS ).

Meostcnpeomemmnuwie ceasu

Peanuzamusi MeXNpeAMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kiacce OCYIIECTBISIETCS uepe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U MOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTSI OTJICTTBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIH (akKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHaJN3, CHHTE3,
KIaccupuKalus, NEePUOAUYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT, MOJACITUPOBAHUE, H3MEpPEHHE, MOJEb,
SIBJICHHE.

dusnka: Matepus, aToM, dJEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHUJ, U30TOMBI, PATHOAKTUBHOCTb,
MOJIEKYJIa, DJIEKTPUYECKHI 3apsii, BEIIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHHUE BEIIeCTBa, Tras,
(bu3MUYecKre BETMYMHBI, €IMHUIIBI H3MEPEHHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATIBI, TOPHBIE TTOPO/IBI, MOJE3HBIE HCKOITaeMbIe, TOTUTHRO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKas peaKkIus

[Tepuonnueckuii 3akoH. Ilepuomnueckass cucrema xumudeckux siemeHToB . WM. Menpgeneena.
CrpoeHue aTomMoOB. 3aKOHOMEpPHOCTHM B H3MEHEHHUH CBOWCTB XHMMHYECKHX DSJIEMEHTOB IIEPBBIX TPEX



MIEPUOJIOB, KAJIMs, KaJbLUs U UX COCAMHEHUN B COOTBETCTBUH C MOJO0KEHHEM IEMEHTOB B [leprnonnueckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHJbI XUMUYECKOW CBsI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOICTBa BEIIECTB,
OTHOCAILMXCS K Pa3IMYHbIM KJaccaM HEOPraHMYECKUX COCIMHEHHM, F€HETUYECKasl CBA3b HEOPraHWYECKHUX
BELIECTB.

Knaccupukanuss XUMHUYECKHMX pEAaKUMH 10 pa3iuyHbBIM IpH3HaKaMm (M0 YUCIYy U COCTaBy
YYacTBYIOUIMX B PEaKIUH BELIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHUIO CTeleHEH OKUCICHUS
XUMHUYECKHUX BJEMEHTOB, M0 OOpaTUMOCTH, IO YYaCTUIO KaTaliu3atopa). DK30- M IHAOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonatue o ckopocTu XUMHUECKOH peakiuu. [loHsTHEe 00 00PaTUMBIX M HEOOPATUMBIX XUMHUYECKHX
peakuusx. I[loHsATHE O TOMOrEHHBIX W TeTeporeHHblx peakuusax. [lonstue o xaranuze. Ilonstue o
XUMUYECKOM paBHOBeCUHU. DakTOpbl, BIMUSIOLIME HA CKOPOCTh XMUMHUYECKON peaKkIuu M IOJO0KEHUE
XUMHUYECKOTI'O PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanaHc OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBI€HUE YpPaBHEHUN OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMI C
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALMU. DJIEKTPOIUTHI M HEINEKTPONUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIUKU BELIECTB C PA3JUYHBIMU BHJIAMU XUMHUYECKOW CBsi3U. CTENeHb AMCCOLMALUH.
CunbHbIe U crabble IEKTPOIUTHIL.

Peakuuu wuoHHOrO oOOMeHa. VYcCIoBHS TPOTEKaHUS pPEaKIUid HOHHOTO OOMEHa, TONHBIE W
COKpalll€HHbIC MOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHHUM U COJIEH B CBETE MPECTaBICHUMN
00 anieKTpoauTHYECcKOr auccoranyy. KauectBeHHbIe peakiiu Ha HOHbL. [loHATHE O ruaponau3e comeil.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHM KPUCTAUIMUECKHUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAUIOB U
HeMeTaJsIoB (rpaguTa W anmasa), CIOXKHBIX BEIIECTB (XJOpUAA HATpusi), UCCIEIOBAHHE 3aBUCHUMOCTHU
CKOPOCTM  XMMHYECKOHM  peakuuh OT  BO3JEWUCTBUA  pPAa3IMYHBIX  (PAKTOpPOB,  HCCIEAOBaHUE
3JIEKTPOIIPOBOITHOCTH PacTBOPOB BEILIECTB, MPOIIECCa TUCCOLUAIMU KUCIOT, MIeI04Yel U cosielt (BO3ZMOXKHO
UCTOJIb30BAaHUE BHUIEO MATEPUANIOB), MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKaHMS
peaknuii HOHHOTO oOMeHa (oOpa3oBaHME OcCalaKa, BBIJIEJICHUE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUil  (FOpeHHe, peakuu
pa3IoXKEeHUs, COEAUHEHMS ), paCIIO3HABAaHUE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIINN
Ha MOHBI, pEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl M MX coeJMHEeHUSA

OO6mass xapakTtepucThka rajioreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTENEeHU
okucneHus. CTpoeHue U pU3NIecKrue CBOMCTBA MPOCTHIX BEUIECTB — raJJOTeHOB. XMMHUYECKUE CBOIMCTBA Ha
IIpUMepe XJIopa (B3aUMOJEHCTBHE C MeETallllaMH, HEMETAJUIAMH, Liesno4aMu). Xioposopopod. ConsHast
KHCIIOTa, XMMHYECKHE CBOMICTBa, MOJIydeHHEe, NpuUMeHeHue. JlelicTBHe XJiopa W XJIOPOBOJOpPOJAA Ha
OpraHu3M uesoBeka. BakHelne XJI0puabl U UX HaXO0XKJEHHUE B IPUPOJE.

OOmast xapaktepucTtuka 3yeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
crerieHn okucineHus. CrtpoeHue W (u3Myeckre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpBHI.
AnnoTpomnHbie MOIU(HUKAIIMKA KUCIOPOIa M CEPbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢busnueckne U xumMuueckue coricTBa. OKCHUIBI Cepbl Kak MPEICTaBUTENN KHCIOTHBIX OKcuaoB. CepHas
KHCIOTa, (U3MYECKHEe M XHMHYECKHe CBoWcTBa (oOImMe Kak TpEeACTaBUTENs Kiacca KHCIOT H
cneunpuyeckne). XUMHUUECKUE PEaKLUH, JISKAIHe B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYeHUs CEPHOM
KUCIOTHI. [Ipumenenne cepHoit kKuciaoTel. ColM CEPHOU KHUCIIOTHI, KAYECTBEHHAS PEAaKIUs Ha CyIb(aT-uoH.
Haxoxnenue ceppl U €€ COEOUHEHHH B MOpHUPOJE. XHUMHUYECKOE 3arpsi3HEHHWE OKPYXKAIOUIEH Cpelbl



COCIMHCHHUSAMHU cepbl (KUCIOTHBIC JIOXKIH, 3arpsA3HEHHE BO3JlyXa W BOJOEMOB), CHOCOOBI €ro
MpeI0TBPALLECHUSI.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETICHH OKHUCICHUS. A30T, pacHpoCTpaHeHHWE B MpHUpPOJAE, (PHU3MUECKHE U XHMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AMmuak, ero (u3MUecKhe M XUMHYECKHE CBOMCTBa, NOJIy4YeHHE U
npumenenue. Coiu aMMOHUS, WX (U3HUeCKHe M XMUMHYECKHE CBOWCTBa, mpuMmeHeHue. KadecTBeHHas
peaknys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MoJy4yeHHue, (PU3UYEeCKHe M XUMHUYECKHUE CBOMCTBA
(oOmme kak mTpeAcTaBUTENs Kiacca KUCIOT W crnenuduyeckue). Vcrmonp3oBaHHE HUTPATOB U COJEH
aMMOHHS B KaueCTBE MHUHEPAJbHBIX yH0oOpeHuid. XuMHYECKOe 3arpsi3HEHUE OKpYXKarollel cpebl
COCUHEHUSIMH a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HEHHE BO3JAyXa, HO4YBbl U BoJI0EMOB). dDocdop,
aiotpornHbie Mogudukanuu (ocdopa, duznueckue U xumudeckue cpoiictBa. Okcun docdopa (V) u
docdopHas kucnora, (HU3MUECKHE M XUMHUYECKHE CBOWCTBA, moiydeHue. Mcnoms3oBanue (ocdatoB B
KaueCTBE MHUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
CTETIEHH OKHMCIICHUS. YTJEepOl, aJuIOTPOITHbIE MOAM(HKALINY, pAaCIPOCTPaHEHUE B IPUPOE, PU3NIECKUE H
XHUMHYeCKHne cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B nmpupoae. OKcuabl yriepoaa, ux pusmyeckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIC OPraHU3MBbI, MOJTYYEHHE M MPUMEHEHHE. JKOJIOTHYecKHe
npoOyemMbl, cBsi3aHHbIE ¢ oOkcuaoM yriepoaa (IV), rumoresa rnoOanbHOTO TNOTEIUICHHUS KIIMMATa,
MApHUKOBBIN 2P PeKT. YToIbHAS KUCIOTA U €€ CONU, NX (PU3NIECKUE U XUMHUYECKHE CBOMCTBA, MOIYYCHUE U
npuMeHeHne. KauectBeHHas peakuus Ha kapOoHAT-HOHBI. Vconp30BaHue KapOOHATOB B OBITY, MEHIIMHE,
MIPOMBIIIIJIEHHOCTH U CETTbCKOM XO0351CTBE.

[lepBoHayanbHbIe TOHATHUS 00 OPraHUYECKUX BEHIECTBAX KaK O COCIMHEHUSIX yriepoja (MeTaH, STaH,
STHWJIEH, alleTHJIEH, ATaHOJ, [JIMIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKH YIIeBOJOPOIOB (Yroib,
MPUPOJAHBIN ra3, He(Th), MPOAYKTHl UX IepepadoTku (O€H3WH), UX POJib B OBITY M HMPOMBIIIIEHHOCTH.
[TonsiTHEe 0 OMOMOTHYECKH BAXKHBIX BEIIECTBAX: KHUPaX, OelIKax, YrIeBoAax — U UX POJIU B )KU3HH YEIOBEKa.
MartepuanbHO€ €IMHCTBO OPTAHUYECKUX U HEOPTAHUUYECKUX COSAMHEHUN.

Kpemunii, ero ¢usnveckne M XHUMHYECKHE CBOWCTBA, MOJydyeHHe W TpuMeHeHue. CoenuHeHHs
KpeMHus B pupojie. O6mue npeacrasneHus 06 okcune kpemuus (1V) u kpemuueBon kucinore. CHIIMKATBHI,
WX UCIOIBb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHEWIINe CTpOUTENbHbIE MaTepualbl: KepaMuKa,
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. [Ipobiaembl 6e30macHOT0 MCIOJIb30BaHUS CTPOUTEIBHBIX MaTepHAaIOB
B TTOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHUCIOTBHI, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha XJIOPHUI-UOHBI U HAOIIOIEHUE PU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAKAIOLIHE
dusnveckne W XUMHUYECKHE CBOWCTBA TaJOrCHOB W WX COCAMHEHWH (BO3MOXXHO WCIIOJIb30BaHHE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C o0OpasmamMu XJOPHAOB (TaJOTeHUIOB), O3HAKOMJIEHHWE C OOpa3laMu
ceppl M €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE BHEOMATEPHATIOB), HAOIIOAEHHME Ipoliecca
oOyriauBaHUs caxapa TOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOM KHUCIOTHI, U3Y4YE€HHE XUMHYECKHX
CBOMCTB pa30aBlIE€HHOW CEpHOW KHUCIOTHL, IMPOBEIECHUE KAueCTBEHHOW peakluu Ha CylbpaT-UOH H
HaOJo/IeHne MpU3HaKa e€ MpOoTeKaHus, O3HAaKOMIIEHHE ¢ (PU3NYECKMMH CBOMCTBaMHU a3oTa, pochopa u ux
COeIMHEHUIl (BO3MOXKHO UCIOJIb30BAHUE BHJICOMATEpUANIOB), 0Opa3laMu a30THBIX U (POCHOPHBIX
ynoOpeHuit, TOJy4YeHue, coOupaHue, paclo3HaBaHHE M M3Y4YCHHE CBOWCTB aMMMaKa, IpPOBEACHUE
KAueCTBEHHBIX peakIui Ha HOH aMMOHHUS U ¢docdaT-uOH M HU3yUYEeHHE TPU3HAKOB HUX MPOTEKaHUS,
B3aMMOJICIICTBIE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HM3yUYEHUE MOJIEIeH KPUCTAJUIMYECKUX pEmETOK anMasza, rpadura, QysuiepeHa,
O3HAKOMJICHHE C MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTa3a, MOJy4eHHe, COOMpaHre, paclo3HaBaHUE M U3Y4YE€HHE CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KAueCTBEHHBIX peakuuii Ha KapOOHAT M CWIMKAT-MOHbI W U3YyYEeHHE NPU3HAKOB HX MPOTEKaHUS,



O3HAKOMJICHHE C MPOAYKIMEW CUIIMKATHONW MPOMBIIIJICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad M0
TeMe «BakHelIne HeMeTallIbl 1 UX COCIUHCHUSD.

MeTta/Libl M UX COeAMHEHUA

OOmasi XapakTepUCTUKa XMUMHYECKHX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHWUU WX TOJOXKEHUS B
[lepuonnueckoit cucreme xumuueckux saeMeHToB JI. WM. MengeneeBa u crpoeHus aroMoB. CTpoeHue
MeTaJUI0B. MeTajuinueckasi CBA3b U METAJUIMYECKAs KPUCTALUINYECKas PeIIETKA. DJICKTPOXUMUYECKUN Pl
HanpsDKeHUH MeTayuioB. Pu3nyeckue W XMMHUYECKHEe CBOicTBa MeTaiioB. OOmme crocoObl MOTyYeHHS
MeTayioB. [ToHsITHE 0 KOPPO3UK METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT Kopposun. CIuiaBsl (CTaib,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[[lenounbie MmeTamibl: nojioxkeHue B llepuomuueckoil cucrtemMe XuUMHYEeCKUX diementoB [ .
MeneneeBa, CTpOGHHE MX aTOMOB, HaxokjaeHue B mpupoze. dusznueckre M XUMUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKCUIbI U THAPOKCUJIBI HATPUA U Kanus. [IpuMeHeHune 1meJ0uHbIX METauioB U
UX COEOUHEHUMN.

[[lenoyHO3eMeNbHBIE METaJUIBl MarHui M KalblWil: mnojoxkeHue B Ilepuoanueckoit cucreme
xuMmHuueckux 3nemeHToB . . MeHneneeBa, CTpO€HHE UX aTOMOB, Hax0XJIEHUE B Npupoje. Pu3ndeckue u
XUMHUYECKHAE CBOMCTBA MarHusi W Kaiblus. BakHeimme coennHeHHsT Kablus (OKCUI, THAPOKCHUII, COJH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nojoxenue B Ilepuonnueckoit cucteme xumudeckux anemeHToB JI. M. Menpeneena,
CTpPOEHHUE aToMa, HaXOXeHue B npupojie. Gusndeckue u XMMUYECKHUE CBOMCTBA alfOMUHUSA. AMGBOTEpHbIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuonuueckoit cucreme xumudeckux snemeHtoB JI. M. Menpeneesa,
CTpOCHUE aToMa, HaXxOoXxjeHue B mnpupoje. Pu3nMyeckue U XUMHUYECKHE CBOMCTBa keneza. OKCHUIbI,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMM METa/lIOB M CIUIaBOB, HMX (DPU3MUECKUMHU CBOICTBaMH, H3Y4YCHHE
pE3yNbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIOJNB30BaHHE BHAEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJbIUs M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHATIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIECCA TOPEHUS JKeJle3a B KUCI0poae (BO3MOKHO HUCTIOIh30BAHNE
BUJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHHUS KAaYeCTBEHHBIX peaklUid Ha HWOHBI: MarHHs, KaJlbIIHs,
amomuHus, 1uHKa, skene3a (1) m xemeza (Il), memm (ll), HaOmromeHue M omucaHUE TPOIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMU HaTpPUsl, KM U KaJIbIUs (BO3MOXKHO HCIOJIB30BaHUE BUIEOMATEPUAIIOB),
ucciaenoBaHue aM(OTEpHBIX CBOWCTB THUIAPOKCHAA ATIOMUHMS W THUIPOKCHUAA IIMHKA, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4 10 Teme «BaxkHeie MeTalibl U UX COCIUHEHUSI.

XuMHus M OKpYyKaUIas cpeaa

BemectBa 1 MaTepuasibl B MOBCETHEBHOM JKM3HU YeJIOBEKAa. be3omacHoe UCIOIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpu XUMUYIECKHUX 0JKOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeabl (MpeaenbHas T0nycTUMas KOHIIEHTPALMs BEIleCTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX TMPoOIeM.

Xumuueckuii IKCnepuUMeHm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIC MaTEPHAIBI).

Mescnpeomemnuie ceasu

Peanuzamust MeXINpeAMETHBIX CBS3€M MpU M3YYEHHH XMMHH B 9 Kilacce OCYIIECTBISIETCS 4epes
WCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK W TOHATHH, SBISIIONTUXCS CHCTEMHBIMH
JUISl OTACBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3,
KIacCUpUKaLUs, TEPUOANYHOCTh, HAOIIOIEHUE, SKCIEPUMEHT, MOACITUPOBAaHUE, H3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBINA () PEKT, TEXHOTOTHS, MaTEPHAITHI.

®dusuka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PAJMOAKTUBHOCTD,
MOJICKYJIa, SJIEKTPUUECKHUI 3apsii, MPOBOAHUKH, TIOTYIPOBOIHUKH, JUJICKTPUKH, (DOTOIIEMEHT, BEIIECTRO,



TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIIMYECKAs PeIIETKa,
CIIJIaBbl, (PM3MYECKHE BEIWYHMHBI, CAMHUIBI U3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
Connue.
buonorusi:  gorocuHTe3, ApixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpalbHBIE  YHAOOpEHWUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.
I'eorpadust: armocdepa, ruapochepa, MUHEPAIIBL, TOPHBIE TIOPOJIBI, TIOJIE3HBIE NCKOIIAeMbIe, TOTLIIHBO,
BOJIHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INTPOI'PAMMBI 110 XUMUHU HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIEro 0Opa3oBaHMs JIOCTUTAIOTCS B
XoJe OOy4YeHHMs] XUMHH B EIUHCTBE Y4e€OHOW M BOCHUTATENBHOH JESATENbHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMH POCCUNCKUMU COLMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSMHU, IPUHATHIMU
B 00mIeCcTBE MpaBUIaAMU U HOPMaMH MOBEIEHUS M CIIOCOOCTBYIOT MPOLIECCAaM CaMOIIO3HAHHMSI, CAMOPAa3BUTHS
U COLMAIN3alUU 00yJaronIuXcs.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYUAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMA U PACHIMPEHHUE ONbITA JIEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJIEAUIO,
MOHUMAHUS 3HAYEHUS XHMMHUYECKOW HAyKH B >KM3HHM COBPEMEHHOT0 OOIeCTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEpHOUN HMHGOpPMAIIHE O TEPETOBbIX JOCTIKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XWMMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U 00ILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IIPEJCTABICHUS] O COLMAIBHBIX HOPMAxX M IPaBHJIAX MEXKINYHOCTHBIX OTHOUIEHWH B KOJIIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HOH, y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON U
JPYTUX BUJAX JESATENIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW JIE€ATENbHOCTH HPU BHIIOJHEHUU
y4eOHBIX, IO3HABaTENbHBIX 3a/la4, BBIMOJHEHHMM XUMHMUYECKHX HKCIEPUMEHTOB, CO3/JaHUU Y4eOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B MpoOLEcce ATOM yueOHOH e TeNbHOCTH,
TOTOBHOCTH OIICHMBAaTh CBOE IMOBEACHHE M IMOCTYNKH CBOMX TOBapHILEH C MO3ULIUU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS] O BEIIECTBE M XHMMHUYECKOM pEaKIMH, COOTBETCTBYIOLIME
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTaBISIOLIME OCHOBY JUIsl TIOHMMaHUSl CYHUIHOCTH HAy4yHOU
KapTUHBl MHpa, TMPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJbI, B3aHMMOCBSA3IX
4eJI0BEKA C MPUPOJHON CPENloil, O poJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEI;

MO3HaBaTEeIbHbIE MOTHUBBI, HANPABJICHHBIE HA IMOJIyY€HHE HOBBIX 3HAHUHU MO XMUMHHU, HEOOXOIMMBIE
uis  0ObsCHEHUS HaONIOAAeMbIX MPOLECCOB U  SBJICHHM, MO3HABaTeNbHOM, HWH(GOPMALMOHHONW H
YUTATEIbCKOM KYJIbTYphl, B TOM YHCIE HaBBIKOB CAMOCTOSITEIbHOM pabOThl C¢ y4eOHBIMH TEKCTaMHU,
CIIPaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPECTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUI;

UHTEpeC K OOYyYeHHI0 M T[03HaHMIO, JI0003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOM M HCCIEAOBATEIbCKOM NI€ATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B HajbHEHIIEeM;

4) popMupOBaHHSA KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKM Ha
3I0pOBBIM 00pa3 >KWM3HU, OCO3HAHWE MOCIEACTBUM W HENPUSITHE BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIMMOCTH COOJIIOICHUS MPaBWJI OE30MAaCHOCTH TPU OOpaICHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HU;



5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHYECKOMY H3YyUEHHUIO Mpodeccuil U TpyAa pazIudyHOIro pojia, YBaXXEHHUE K TPYAY U
pe3ysibTaTaM TpPYIOBOM JEATENbHOCTH, B TOM 4YMCJIE Ha OCHOBE INPUMEHEHMS NPEAMETHBIX 3HAHUHU IO
XMMHHU, OCO3HAHHBIA BBIOOP HMHIUBUAYAJTbHOW TPACKTOPHH MPOAODKEHHS 00pa3oBaHUs C y4E€TOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIeUHOM
npodeccuoHaNbHOM AESITETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIBHOM cperie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTHUYECKHU 1e1ec000pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHUKY >KU3HHU Ha 3emiie, OCHOBE eé
CYLIECTBOBAHMSI, IMOHMMAaHHME LIEHHOCTH 3JI0pOBOro M Oe3zomacHOro oOpa3a >KH3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3MYECKOMY U NICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS
npaBujI 0€301MaCHOTO MOBEACHHS MTPHU PadOoTe C BELIECTBAMH, a TAK)KE B CUTYAlUAX, YTPOXKAIOIIUX 3J0OPOBHIO
W SKU3HH JIIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHMS, TMOJydaeMmble MpPU HU3YUYEHUU XUMHH, NIJs pelIeHus 3ajad,
CBA3AHHBIX C OKpPYXKAlOLIEed NPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
OCO3HAHMA TII00ATLHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM U IyTeH MX PEHICHUs MOCPEACTBOM METOIOB
XUMHUHU, OSKOJOTMYECKOIO  MBILUIEHUS, YMEHUS PYKOBOACTBOBAaTbCA MM B  IIO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIIEISIOT 3HAUUMBIC I (POPMHUPOBAHUST MUPOBO33PCHHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOpHS, MPHUHIIUI, TUNOTe3a, (aKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U
JpyToe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE
3HAHUW U3 ATHX NOpeaMeToB (OpMHUpPOBaTH MPEACTABIECHUE O IEIOCTHOW HAyyHOW KapTUHE MHpa, U
yYHHUBEpcaJbHble y4yeOHbIe JAeWCcTBUSA (TO3HABaTeNlbHbIE, KOMMYHHUKATHBHbIE, PETrYJISTUBHBIE), KOTOpHIE
obecreunBaOT (OPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYLIECTBJICHHUIO
y4eOHOM IesTeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble Joruyeckue aeiicrBus:

YMEHHSI UCIIOJIb30BaTh MPUEMBI JJOTMUYECKOTO MBILIUIEHNS IPU OCBOCHHWU 3HAHUU: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUH (BBIIENATh MX XapaKTepHbIE MPHU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C APYTUMH
MOHSTHUSIMH ), UCIIOJIb30BaTh MOHATHUS U1 OOBSICHEHUS OTJENbHBIX (PAKTOB U ABJIEHUH, BBIOMPATh OCHOBAHUS
U KpPUTEpUH [UIsl KiIacCU(PUKALMKM XHMHUYECKUX BEIIECTB M XHUMHUYECKUX peaklUui, YCTaHaBIMBATh
NPUYMHHO-CJICJICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4YEHHUs, CTPOUTH JIOTMYECKHE PaCCYKICHHS
(MHOYKTUBHBIE, IeAYKTUBHBIE, 110 aHAJIIOTHN), JIeNIaTh BHIBOJIbI U 3aKJIIOUEHHUS;

yMEHHE TPUMEHATh B TpOIECCe TMO3HAHUS TMOHATUS (IpeaIMEeTHblE U METalnpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIOIb3yEMbIE B XUMHHU, TPE0OPa30BbIBATH IIUPOKO MPUMEHSEMbIE B
XMUMUU MOJIENIbHBIE TPEICTaBICHUS — XMMUYECKMHA 3HaK (CHMMBOJI 3JIEMEHTa), XMMHYeckas (opmyna u
ypaBHEHHE XUMHUECKOW peakIMu — TMpH pPEUIeHHH Y4eOHO-TIO3HABATENbHBIX 337ay, C Y4YETOM ATHUX
MOJIETIbHBIX MPEICTABICHUI BBISBIIATH U XapaKTePU30BaTh CYIIECTBEHHbIE TPU3HAKU HU3y4aeMbIX 0ObEKTOB
— XUMHYECKHMX BEIIECTB M XMMHMYECKHUX peakluil, BbIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3y4aEMBIX IPOLECCaX U SIBJICHMSIX.

ba3oBble ucciaenoBarebCKue AeHCTBHA:

YMEHHE HCHOJb30BaTh IOCTaBICHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA IO3HAHMS, a TAKXKE B
KauyecTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

npuoOpeTeHue OmblTa M0 IUIAHUPOBAHMIO, OpPraHM3allMd W TNPOBEACHUIO  YUYCHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJI0M IPOLIECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €r0 Pe3yNbTarT,
dbopMynrpoBaTh 0000LIEHHUS U BBIBOBI 110 PE3ysbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTUYéT O MPOCIIAHHON paboTe.

Pa6ora ¢ nundopmanmeii:



yMEHHE BBIOMpATh, aHAJU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
MIpPE/ICTaBJICHMS], TOJIYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJSpHAs JIUTEpaTypa XUMHUYECKOTO
coJiepKaHusl, CIPaBOYHbIE MMocoOusi, pecypchl MHTepHETa), KPUTHYECKH OLICHUBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSATh pa3IW4YHble METOJbl W 3alpochl NpU IMOHCKE M OTOOpe HHPOpMALUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX [JIsl BBIMOJHEHHS Y4YeOHBIX U MO3HABATEJIbHBIX 3aJad
ONpeNeIEHHOTO  TUMA, MNpHOOpeTeHHe ombiTa B 00JacTH  UCHOJB30BaHUSA  HMH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOU aKTUBHOT'O MCIOIb30BAHUS PA3IMUYHBIX TOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO  BbIOMpATh ONTUMalbHYIO (QopMy MpeAcTaBieHUs uHPOpMaluu U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4 HECIOKHBIMHU CXEMaMu, JuarpaMMaMu, IpyruMu ¢popmamu rpaduku U
AX KOMOMHAILIMAMIU;

YMEHHUE HCIIOJIb30BaTh U aHAJIU3UPOBATh B Ipolecce yuyeOHOM M MCCIe0BAaTENbCKON ACATEIbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIIIICHHOCTH, CEIBCKOTO XO3sIiCTBa M TPAHCIOPTa HA COCTOSIHHE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHS 33/1aBaTh BOIPOCH! (B XOA€ AMAIOra U (WJIN) TUCKYCCHH) TI0 CYIIECTBY O0CYXIaeMOi TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIIOJIHEHUS MTPEIOKEHHON 3a1a4H;

YMEHHSI TPEJCTABIATH TMOJIYYCHHbIE pPE3yIbTaThl MO3HABATEIHHOM NEATEIHHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JeNiaTh MPE3CHTAIMI0 PE3YJIbTAaTOB BBIMOIHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOW I[IO3HABATEIbHON H
UCCIIEIOBATENIbCKON JIEATENIbHOCTH TpPHU PEUICHHH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuéTa O0OLIuX
WHTEPECOB M COTJIACOBaHUS MO3UILINNA (00CYXIeHHS, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JICHCTBHM, onpeiesieHne KpUTEPUEB M0 OILIEHKE Ka4eCTBA BBHIOJHEHHOW pabOTHI U IpyTHeE).

PeryasiTuBHble yHUBepcaIbHbIE YUeOHbIE 1eliCTBHA:

YMEHUE CaMOCTOSATENIbHO ONpPENeNsATh LEeIu JACSITENbHOCTH, IUJIAaHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBaTh W TpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMpaTh Haubosee
s dexTuBHBIE CIIOCOOBI PEIIeHUs y4eOHBIX M TO3HABATEIBHBIX 3aj]a4, CAMOCTOSITEIFHO COCTaBIATh MM
KOPPEKTUPOBATh MPEIIO0KEHHBIN ANTOPUTM ACHCTBUN MHpPH BHIOJIHEHUHM 3alaHUM C YYETOM MOIYy4YEHUs
HOBBIX 3HaHHH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OLIEHUBATH COOTBETCTBHE MOIYUYEHHOTO
pe3ynbraTa 3asBICHHOM IIeJM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBAaTh KOHTEKCTHI, INpeAsiaracéMble B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJBTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaToOB MO OCBOSHHIO O0S3aTEIBHOIO COJEpIKAaHUS, YCTAHOBJIEHHOTO
naHHOUM (enepanbHOM pabovei MPOrpaMMoOi, BBIICISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIC 3HAHMS,
YMEHHS ¥ CHOCOObI JAeHCcTBUi, ciennduueckue Ui NpeaMEeTHON 00JacTu «XUMUS», BUABI ACSITEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHWsS, €r0 HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3TUYHBIX
y4eOHBIX M HOBBIX CUTYaIUsX.

K xonmy oOyuenust B 8 kJj1acce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpPa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

® PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TOHSATHUN: aTOM, MOJIEKYyJa, XUMUYECKUU DJIEMEHT,

MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BAaJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JIOJisi XMMHYECKOTO JJIEMEHTa B COCIUHCHHH, MOJSPHBIA O0BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPUIATEIILHOCTb, CTENEHb OKHCIEHUS, XHUMHUYECKas peaKIus,
KJaccupUKalUg peakluil: peaklHd COeIUHEHHUS, PEaKlIHMH pa3IoKEHUs, peaklud 3aMelieHHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEAKIUH, TETUIOBOU 3(PQEeKT peakiuu, siapo aroma,
ANEKTPOHHBINA CIION aroma, aTOMHas opOUTamb, paANyC aToMa, XUMUYECKasi CBS3b, MOJIAPHAS H



HEMOoJIsIpHAasi KOBAJEHTHAs CBsI3b, MOHHAs CBA3b, MOH, KATHOH, aHUOH, PacTBOp, MaccoBas A0JI
BelecTBa (MMPOIICHTHAs KOHIIEHTpPAITUs) B PacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX HOHATHH M MPUMEHSTh 3TU MOHATUS IPU
OIMCAaHUU BELIECTB U UX MIPEBPALLECHUN;

UCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY [UIl COCTaBJIE€HUS (OPMYJ BELIECTB M YpaBHEHH
XMMHYECKUX PEAKIIUI;

OIpeNeNIATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEJUHEHUSAX, CTENEHb OKHUCICHUS
9JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPHHAIICKHOCTH BEUIECTB K OINPENEIEHHOMY KiIaccy
coeMHeHU 1Mo popMynam, BUI XUMHUYECKOW CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTaHUYECKHUX
COEIMHEHUSIX;

packpsiBaTh cMmbicha [lepuonnueckoro 3akona /. M. MenneneeBa: 1€MOHCTPUPOBATh MOHUMAHHUE
NEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB XHMMHYECKHUX JJEMEHTOB OT HUX IIOJIOKEHHUS B
[leprognueckoil cucTeme, 3aKOHOB COXPAHEHMsI MAcChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

ONMCBHIBATh M XapaKTepH30BaTh TaOIM4Hyr0 (opmy Ilepronnyeckoit cHUCTEMBl XUMHYECKHX
AJIEMEHTOB: pa3MuaTh NOHATUS «rJaBHas noarpynna (A-rpynmna)» u «nobounas noarpynna (b-
IpyIIa)», Majible U O0JIbLINE IePUO/Ibl, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B TaliuLe
«Ilepuonnyeckas cucremMa xumuueckux oaviemMeHToB JI. W. MenzaeneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sapa, odiiee
YKCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIUPOBATh XUMUYECKUE JIEMEHTbI, HEOPIaHUYECKUE BEILECTBA, XUMHYECKHE DPEAKIIUU
(M0 YMCITy ¥ COCTaBY YYacTBYIOLIUX B PEaKLUU BEIIECTB, IO TEMIOBOMY 3D PEKTyY);
XapaKTepu30BaTh (OMUCHIBATh) OOILIME XMMHUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMMCAHNE PUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKUX
peaKLuii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4YECTBEHHOI'O COCTaBa, BOZMOXHOCTHU
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUYHCIIATh OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYKO MAacChl BEILECTB, MacCOBYIO IOJIIO
XMMHUYECKOrO 3JIeMEHTa MO0 (OopMylle COEIUHEHHs, MAacCOBYIO JOJIO BELIeCTBa B PacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YpaBHEHUIO XUMHUUYECKOM peakiuu;

IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHUE,
00001IeHNEe, CUCTEMAaTH3aINIO, KIIacCU(DUKAIIUIO, BBISIBICHUE TPUINHHO-CIICICTBEHHBIX CBSI3EH —
JUIS U3y4eHUs CBOMCTB BEUIECTB M XHUMHUYECKHX pEaKIUil, €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIEITUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH );
ClIeIoBaTh MpaBUiIaM IOJIb30BaHUS XUMUYECKOW MOCYAOW U J1abopaTOpHBIM OOOPYIOBAHHUEM, a
TaKXXe MpaBHjiaM OOpAIlIeHUsl C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSMH I10 BBITIOJTHEHHUIO
1a0b0paTOPHBIX XMMHUYECKHX OMNBITOB MO TMOJYYEHHIO M COOMpaHHI0 Tra3000pa3HBbIX BEIIECTB
(Bomopoa M KHCIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C ONpeAeNEHHOM MaccoBOM Jioyiei
pacTBOPEHHOIO BELIECTBA, IJIAHUPOBAaTh M IPOBOJUTh XHMHUYECKHE DKCIEPUMEHTHI 11O
pacro3HaBaHWIO pacTBOPOB IIEJNOYEH M KUCIOT C IOMOIIBIO HWHAMKATOpPOB  (JIAKMYC,
¢benondranent, METUIOPAHK U IPYTHE).

K xonmy oOydenus B 9 Kjacce ImpeAMETHBIE PE3yabTaThl Ha 0A30BOM YPOBHE IOJDKHBI OTpaXKaTh
Cc(OPMHUPOBAHHOCTH y O0YHAIOIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHM: XMMHYECKUN SJIEMEHT, aTOM, MOJIEKYyIa,
WOH, KaTUOH, AaHHOH, IMPOCTO€  BELIECTBO,  CJIO)KHOE  BEIIECTBO,  BaJIEHTHOCT,
3JEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas peaklus, XUMHUYECKas CBs3b,
TEII0BOM 3 deKT peakiuu, MOjb, MOJSPHBIM 00BbEM, PacTBOp, SJIEKTPOIHUTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTHYECKAs] JIUCCOLMALNS, PEaKIMHM HOHHOrOo OOMEeHa, KaTalu3arop, XHWMHUYECKOe



paBHOBecHe, 0OOpaTUMbIe U HEOOpAaTUMBbIE PeaKIui, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHME M BOCCTAHOBJICHME, aJUIOTpOnus, aM(OTepPHOCTH,
XUMUYECKas CBI3b (KOBAJICHTHAsI, MOHHAS, METAJUITMUECKas ), KPUCTAIITMYECKAsl pEIIETKA, KOPPO3US
METaJUIOB, CIUIABbI, CKOPOCTh XMMUYECKON PEAKLUHU, NIPEACIBbHO nonycTumas KoHueHrpanus [IJIK
BEIIECTBA;

WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUN U NPUMEHSATH 3TU HNOHSATUS NPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJisi CcOcTaBiieHHS (OpMyNl BELIECTB M YpaBHEHH
XUMHUYECKHUX PEaKIIHii;

ONpEAENATh BAJIEHTHOCTh M CTEMEHb OKHUCICHUS XHWMHUYECKHUX OJJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMpeNeIEHHOMY KIAcCy COCAMHEHHH 110
dbopmynaM, BUJ XUMHUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTraHMYECKHX
COCMHEHUSX, 3aps/l MOHA 10 XHMHYECKOW (opmyrne, xapakTep cpeasl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHU, THI KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbici Ilepuonnueckoro 3akona [[. M. MeHneneeBa W JEMOHCTPUPOBATH €ro
MOHUMAaHKUE: ONHUCHIBATh W XapaKTepu3oBaTh TaOnmuuHylo ¢opmy Ilepuonnyeckoil cucreMsl
XUMHAYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas moarpymma (A-rpynma)» u «moOodHast
noarpynna (b-rpynma)», manele u OonblIM€ MEPUOJbl, COOTHOCUTH OOO3HAUYEHHUS, KOTOpHIE
UMEIOTCS B MEPUOAMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sSApa, oOlIee YUCIIo AIEKTPOHOB U paclpeiefiecHUue UX 1o
ANEKTPOHHBIM CJIO0SIM), OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JIEMEHTOB U UX
COEMHEHMI B Mpejesax MajiblX EPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOEHMSI UX aTOMOB;
KJ1acCcu(UIUPOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMUECKUE BEIIEeCTBA, XMMHMUYECKHE DPEaKLUU
(Mo ymMCIly ¥ COCTaBY y4acTBYIOIIMX B pEaKLMU BELIECTB, 110 TEIUIOBOMY 3(PPEKTY, 10 U3MEHEHUIO
CTETeHEeH OKUCIIEHUS] XUMUUYECKUX AJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CHENU(PUISCKHE XUMUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIECTB, MOATBEP)KJasi OMMCAHUE MPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX ypaBHEHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUYECKON JUCCOLUALUMU KUCIOT, IIEI0YEH U COJIEH, NOJIHbIE U
COKpaIlléHHbIE YpaBHEHMsI PeakLUi HOHHOTO OOMEHa, YpPaBHEHUS PEaKIMH, MOATBEP>KAAIOLINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3IMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBICHMS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKlnil;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHMSI, BO3SMOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSX;

BBIUUCIISATH OTHOCHUTENBbHYIO MOJIEKYJISIPHYIO UM MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO IOJIIO
XUMHUYECKOTO 3JIEeMEHTa 1o (opMmyse COeAMHEHMs, MacCOBYIO [IOJII0 BeEIleCTBa B pPacTBOpE,
IIPOBOAUTH PACUEThI [0 YPAaBHEHUIO XUMUUYECKOM pEaKLnu;

co0iroaTh MpaBujia MOJB30BaHUS XUMHUYECKOW MOCyIoM U j1abopaTopHbIM 00OpyAOBaHUEM, a
TaKXKe MpaBuia oOpalleHHs] ¢ BEIIeCTBAMHM B COOTBETCTBUMU C MHCTPYKLUHMSMHU IO BBITOJHEHUIO
1a0b0paTOPHBIX XMMHUYECKHX OMNBITOB MO TMOJYYEHHIO M COOMpaHHI0 Tra3000pa3HBbIX BEIIECTB
(aMmMmaka M yriieKucioro rasa);

MPOBOAWTh  pEaKLMH, TMOATBEP)KIAIONINE KAueCTBEHHBIM COCTaB  PA3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpHUI-, OpOMHUI-, MOIUI-, KapOoHat-, docdar-, CHIMKaT-,
cynb(ar-, TMAPOKCHI-MOHBI, KATHOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpaxX HEOPraHUUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3, CPAaBHEHUE,
0000111eHHe, CUCTEeMATU3aIUI0, BBIBICHUE MPUYMHHO-CICICTBEHHBIX CBA3CH — Ui W3Yy4EHUS



CBOWCTB BEHIECTB M XWMHUYECKHUX pEaKIUH, EeCTeCTBEHHO-HAyYHBIC METOJbI TIO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbIE IpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
. TECTBO3HAHUS U IIPAKTUYECKON
p https://m.edso00.ru/7f41837c
JIESITEIILHOCTH YEJI0BEKa
bu6mmoreka [IOK
1.2 B 15 1
CHICCTEA T XHUMHCCIHE peakdi https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHeiiline npeacTaBUTe Il HEOPraHUYeCKHUX BelEeCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexa [HOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
99 Bonopon.IlonsTtue o kucinorax u 8 1 bubnnoreka [JOK
' COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPTraHUYECKUX COCTUHCHUH https://m.edso0.ru/7f41837¢c
Hroro no pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MengeneeBa. Ctpoenne aroM0oB. XUMHUYeCKast
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHN

[Iepuoanueckuii 3aK0H U
31 [Iepnonnueckas cucrema

XUMHUYECKUX djieMeHToB /I, M.
MenaeneeBa. CtpoeHne aToma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

XUMHYECKas CBA3b.

3.2 OxucIuTeNnsHO- 8 Bu6morexa LIOK
BOCCTaHOBHTEIIBHBIC PEAKIIUH https://m.edsoo.ru/7f41837¢c
bubnunoreka [HOK
Hroro o paszery 15 https://m.edscL)E).ru/Yf418370
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
9 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrpoasnste  Tpaktuseckue (uudposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
pecypcsl
Pa3nes 1. BemecTBo U XuMH4yecKkune peakiun
11 [ToBTOpEeHME U yriayOneHue 3HaHUH 5 bubnunoreka [JOK
OCHOBHBIX Pa3JIelioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
peakiuii https://m.edso00.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIMS. 8 bubnmnorexa [JOK
XUMUYECKUE PEaKIUH B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazpnen 2. HemeTa/uibl M X COeIMHEHUS
21 OO6mrast xapakTepruCTUKa XUMUYECKHIX 4 bubnuorexa [JOK
anemeHTOB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
22 snmermonViAspynmm Copan st : buGmorexa LIOK
COTHHEHIS https://m.edsoo.ru/7f41a636
2.3 OO01mmas xapakTepuCTHKa XUMUIECKUX 7 bubnmoreka [JOK



https://m.edsoo.ru/7f41837c
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anemMeHToB VA-Tpynmsl. A3ot, pocdop u ux https://m.edso0.ru/7f41a636
COEIMHEHHUS
. DJIEMEHTOB -I'PVIIIIELIL.
. by poa https://m.edso00.ru/7f41a636
KPEMHHH U UX COCTMHEHUS
Wroro mo pazneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
bubmuoreka [JOK
A % 4
3 Obmwe croHcTBa MeTalIoR https://m.edso00.ru/7f41a636
bubmuorexa [JOK
2 B % 1 1 2
3 AKHENIINEe METAIUIBL U UX COSINHEHUS 6 https://m.edsoo0.ru/7f41a636
Wroro mo paszneny 20
Pa3znen 4. Xumus u okpyxamomasi cpeaa
4.1 BemecTBa 1 Marepuain 3HU 4YeJIOBEKA 3 bubmorexa HOK
) TBA U MaTEPUAJIBI B )KU3HU
- P . https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PesenBHoOe Bbe 3 bu6mmorexa [IOK
BHOE BpEMS
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IIOYPOYHOE INNIAHUPOBAHMUE
8 KJIACC
N KounyecTBO 4yacoB Jlara DJleKTPOHHBbIE HU(PPOBLIE
, Tema ypoka Kontpoasubie  IIpakTnueckue o0pazoBaTebHbIe
n/n Bcero U3YYECHUS
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Pone XuMuu B KU3HU 1 bu6nunorexa LIOK

yeJloBeKa. Teja u BellecTBa

https://m.edsoo.ru/ff0d210c
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bubnunoreka LIOK

2 [ToHsATHE O METOIaX TIO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBusna paboTsl

3 B iaﬁopaTOpI/II/IpI/I MIPUEMBI O6p2]i)H_[eHI/I}IIZ bubnrorexa LIOK

https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM)

4 Yucrele BemecTBa U cMmecu. CriocoOnl bu6nmorexa [IOK
pasjieseHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTudeckas padora Ne 2 «Pasnencuue

5 mxfeceﬁ (Ha HpI/III)VICpe OUYHCTKH ncf:sapeHHoﬁ Bubmmorexa IOK

https://m.edsoo0.ru/ff0d28c8
COJIN)»

6 ATOMBI U MOJIEKYJIBI Bubmmorexa HOK

https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bubmuoreka [IOK
XHMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThic U clIOXKHBIC BENIECTBA brbmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubnuorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumunueckas popmya. BaJ'IeHTHI-IIOCTB aTOMOB Bubmmorexa IOK

https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX AJIEMEHTOB

11 OTHOcuTeNBHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCUTENBHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1015 XUMHAYECKOTr0 2JIEMECHTA B but6mmorexa [IOK
COCIMHCHUU https://m.edsoo.ru/ff0d350c

13 Konunuecto Bemectsa. Mosis. MosnspHas bubmuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230

14 du3nyeckne 1 XUMAYECKUE SBICHUS. bubmmoreka [IOK
XuMudeckasi peakius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky ¥ ycaoBuUs NPOTEKaHUS bu6muoreka [JOK
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XAMHYECKHUX PEaKUi

https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MaCChl BEILIECTB. bu6nmoreka [IOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konuuecTBa, MacChl BEIISCTBA 110 bubnunoreka LIOK

17 N
YPaBHEHUSIM XUMUUECKHX PEaKIUi https://m.edso0.ru/ff0d5708
K1 N

18 | (oo, semonom ssmontoms Bu6morexa LIOK

A ds ’ - ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JI — y4EHBIN-
19 SH I/IKJI:I'IIVICOI;I/I(():(;O]E)(Squ ZI:{I;:H bubmorexa HOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aLMs 3HAHUH

20 KonTponbnas padota Nel mo teme «BermectBa bubnnorexa [JOK
U XUMHYECKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
B — .C .

21 KI(/)I?(:?I}(])XO CMEJCII;;:{ZBH HOZZTZ: zzﬂyjjTBo bubmmorexa [IOK

poa p m ’ https://m.edsoo.ru/ff0d448e
O3oH
® .
2 noropona (peasamm oxonerns, roperte) BuGmnotexa LIOK
poa H » TOP ' https://m.edsoo.ru/ff0d4614
TTousarue 00 oxkcumgax
51| ooty epm—— Bucmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
38| nommmaeo semetmmos gomo BuGmorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKHUX PEaAKIIUIX
55 | Sapmmens nouma evototu ro buGmorera L1OK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTiueckast padorta Ne 3 o teme BuGnmorexa LIOK
26 «[Tonydyenue u coOnpaHue KHCIOPO/a,

M3y4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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BOI[OpOI[ — DJICMCHT U MMPOCTOC BCIICCTBO.

bubnunoreka LIOK

21 Haxoxenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 ®du3nvecKrue U XUMUYECKHE CBOMCTBA bu6nmorexa [IOK
Bojopoa. [IpuMeneHre Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCITOTaX U COJISX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopartopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
31 «ﬁony%m&e u iO6I/IpaHI/Ie BOJIOpOAA bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. N bubmuoreka [{OK
32 Monsipablii 00BEM razoB. 3akoH ABoraapo https://m.edsoo.ru/ffod542e
Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA
33 ra3a 1o ero u3BeCTHOMY KOJIHYECTBY B brbmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIH 00BbEMY
Breruncienus 00bEMOB ra30B 110 YPaBHEHHIO
34 peaKkIuy Ha OCHOBE 3aKOHA O6’I)él\ylllz{I)IX bubnuorexa LIOK
. https://m.edso0.ru/ff0d5708
OTHOIIICHUH Ta30B
35 ®dusnyeckue 1 XUMHYECKUE CBOMCTBA BOJIBI bubmoreia LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX bubmmorexa [OK
https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurtens. Haceimenasie u
37 HeIfaCBIHICPHHBIe II))aCTBopI)I. Mal(iOBaﬂ Jlonst bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
ITpakTrueckas padota Ne 5 o Teme
38 ((§pI/IFOTOBJIeHII/:e pPacTBOPOB C ONPEAEIEHHOMN Bubmmorexa IOK
. N " https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeH paCTBOPEHHOTO BEIIESCTBAY
39 Konrponsnas padora Ne2 o teme bubmuoteka [IOK
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«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/ff0d6342

OKcuapl: COCTaB, KiIaccuUKaIus,

bu6nmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHne n XuMU4eCKHE CBOMCTBA
41 KI/ICJIY:THHX OCHOBHBIX ¥ aM()OTEPHBIX Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCH/JIOB
OcHoBaHusI: cOCTaB, Kiaccuduxams, bubnunorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XuUMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bubnunoreka LIOK
HOMCHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOT Bubmmorexa HOK
https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIATypa, COCOObI bubnnorexa [JOK
46 .
NOJTYYeHHS, XHMHYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
47 HKCIEPUMEHTAIBHBIX 337124 110 TeEME bubmuotexa [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCITMHEHUIN»
48 ['enernueckas cBsA3b MEXKIY KilacCaMH bubmmnoreka HOK
HEOPraHUYECKUX COCTUHCHUIT https://m.edso0.ru/00ad9a50
49 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN bubmorexa HOK
https://m.edso0.ru/00ad9cb2
50 KonTtposnbHas padora Ne3 no reme "OcHOBHBIE bubmuorexa [IOK
KJIACChl HEOPTAHUYECKUX COSTMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKY KiIacCH(pHUKAINN
51 XI/II\I/)II/I'—IGCKI/IX JJIEMEHTOB. ?IOHSII;I/IG 0 rpymnmax bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXO/IHBIX 3JIEMEHTOB
52 [Tepuoanueckuii 3akoH u Ilepuonnueckas bu6muoreka [JOK
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CHCTeMa XUMHUYECKUX djeMeHToB /1. 1.

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

Menaeneena
53 [Tepuonpl, rpymnmbl, TOATPYIIITHI bubnrorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
N3ororbr https://m.edsoo.ru/00ada342
R G biGmnorera LIOK
Menneneesa https://m.edsoo.ru/00ada6bc
5| ero monowenino» Hepmossreenot cnoront bimorera LIOK
JL V1. Menzeneesa https://m.edsoo.ru/00ada824
HauyeHue [lepronnueckoro 3aKoHa aJis
57 EaBBI/ITI/I}I HayrI)(I/I I/II[ npaktuku. J. W. " bubmroreia LIOK
MenneneeB — y4€HbIN, Me1aror U rpakKIaHuH https://m.eds00.1/00adad6e
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubmuoreka [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Horiast XHMIHeCKas CBAD https://m.edscL)]é).ru/OOadac34
60 KoBasneHTHas nmonspHas XUMAYECKas CBS3b bubmmorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOAsApHAs XMMUYECKas CBA3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuotexa [JOK
62 (CTeIeHb OKHCIeHILA https://m.edsi.ru/OOadae28
63 OKHCTUTENEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHUCIIUTENIN U BOCCTAaHOBUTEIH bubnmorexa LHOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o reme «CtpoeHue bubnuotexa [JOK
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aToMa. XUMHWYECKas CBSI3b)

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O0001ICHNE U 1 bubmuorexa [IOK
CHCTeMaTH3allusl 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mIeHnE 1 1 Bu6mmotexa [JOK
cUCTEeMaTH3aIus 3HAHU https://m.edso00.ru/00ad9cb2
68 PesepBublit ypok. O0o0mIeHNE U 1 Bbu6muotexa [JOK
cUCTEeMaTH3alus 3HAHUI https://m.edso0.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KJIACC
No KonuyecTBo yacos Jara DJleKTpoHHbIe U pOBbIE
. Tema Ypoka K()]-[Tpon[,ﬂble HpaKanecxne 06pa30BaTeﬂbele
n/n Bceero U3YYeHHS
padoThI padoThI pecypcbl
[Iepnoanueckuit 3akoH. [lepuonnueckas
1 CI/IfTeMI; XUMHUYECKHX BHCMI;HT(I)IB . N. 1 bubmmoreia LIOK
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XHMquCKix AIIEMEHTOB MEPBBIX TPEX 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adb6b6
10504 (i (0):!
3 Knaccugukaius 1 HoMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunpl xumMudueckou CBSI3U U THIIBI 1 bu6nmoreka [JOK
KPUCTANTHYECKUX PEIETOK https://m.edsoo.ru/00adbact
KonTponbhas paborta Nel o teme
5 «IToBTOpenue u yrayOaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux peakuui no bubnuorexa [IOK
6 1
Pa3ITUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
; [ToHsATHE O CKOPOCTH XMMUYECKON PEAKIUU. 1 bubnuorexa [IOK

IToHATHE O TOMOTCHHBIX U T' CTCPOIrCHHBIX

https://m.edsoo.ru/00adbe9a
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peaKIusx

[TousaTHe 0 XUMHUUECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH

bu6mmoreka [IOK

8 XUMHYECKON PEaKIUK U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
9 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/00adcade
10 Teopus 21IEKTPOIIUTUYECKON JUCCOLMALIUY. bu6mumorexa [IOK
CuiibHbIe U clTa0bIe 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHsI peakui bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KMCIIOT U OCHOBAHHI
12 B CBETE IpeACTaBICHUHN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
3JICKTPOJIMTUYECKON JUCCOIMAIIIHI
XuMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHHUH 00 AIEKTPOTUTHUECKON bubmmoreia LIOK
https://m.edsoo.ru/00add8b2
JIUCCOITUAITAN
14 ITonsiTue o ruapoaU3e cosen bubmmoreia LIOK
https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bubmorexa HOK
https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemienue bubnnoreka [JOK
16
IKCIIEPUMEHTAIBHBIX 3129 https://m.edsoo.ru/00addbfa
KonTpomsras padora Ne2 mmo Teme
17 <<9JI€II()TpOHI/ITI/f)‘—IeCKa$I JTUCCOIIHAIINS. bubmorexa [JOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mast xapakTepuCTHKa TAJIOT€HOB. bubnmoreka [JOK
XUMHUECKUE CBOICTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CossHas KMCIIOTa, bubnuorexa [IOK

XUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[TpakTrueckas padora Ne 2 o Teme

20 «ITomydenue CoITHON KUCTOTHI, H3YUCHHUE bubmmorexa LIOK
. yil > Y https://m.edso0o.ru/00ade348
e€ CBOMCTB»
BoruncieHus 1o ypaBHEHUSIM XUMHUCCKHX
21 €aKIINi, €CIIN O, yI/II)H W3 pEarcHTOB JIaH B bubmmorexa LIOK
pEaRT, A P A https://m.edso0o.ru/00ade488
H30BITKE
OO6mmas xapakTepucTrka 31eMeHToB VIA- bubnmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.
23 Haxo : eHHE Cce ) q;é c:e ep i Bubmiorexa LIOK
XO0KJICHH bl U WHCHHH B
! P fI https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CephI
24 CepoBoaopoi, ctpoenue, Gpu3ndeckue u bubnunoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 qmzntlllecxnre) u xmfnqecmle CBOMCTBA Bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4YeHUs bubnnoreka [JOK
CEpHOM KUCIOTHI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaloIIeH Cpelibl COETUHEHUSIMH CEPbI
97 Brranciierne MaccoBoit 107U BBIXO/1a bu6mmoreka [IOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakKTepUCTHKa 3JIEMEHTOB V A-
28 r Iﬁnm Ap30T pacn OCTpaHEHHE B IPUPOJIC bubmorexa LIOK
Py ) - pactipoctp . PHpOE, https://m.edsoo.ru/00adeeab
dbuznyecKrue 1 XUMUIECKHE CBONCTBA
AMMHUak, ero pu3nuecKue 1 XuMHYEeCKHe bubnnorexka [JOK
29 .
CBOWCTBA, MTOJy4YEHHE U TIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 mo Teme
P P bu6mmoreka [IOK
30 «[TomyueHne amMmmuaka, U3ydeHHe ero

CBOMCTBY»

https://m.edso0.ru/00adf180
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A3oTHas KUCIOTa, e€ pusnueckue u

bubmuorexa [JOK

31
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS
32 B KQ4e€CTBE MUHEPAJIbHBIX YI00OPEHUH. bubmuorexa [JOK
XUMHYECKOE 3arpsI3HECHUE OKPYIKAFOIIEH https://m.edsoo.ru/00adf518
CpeZbl COeIMHEHUSIMH a30Ta
s docdop. $KCHH (boc;bopa (V) IZ (bO(;(bopHa;I BuGmorexa LOK
e
KHCJ}OTa’ VISITICCITE H XHMHECKH https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
" Hcnonp3oBanue CI)(%C(baT(iB 1; Ka4yecTBe BuGmiorexa LIOK
MHHepaanHX YAOOPCHIH. SATPASHEHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpebl pochaTamMu
Yraepona, pacripocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
35 .
Gu3ryecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gpusndeckue u
XHMUYECKHE CBOMCTBA. DKOJOTHUSCKHUE bu6mmoreka [IOK
36
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM YyTiiepo/a https://m.edsoo.ru/00adfebe
(V)
37 v . bubmuorexa [JOK
TOTIPHA KHETOTA 1 ee COTH https://m.edso0.ru/00ae006¢c
o {[rII)aKTI/IIIeCKaSI pabota Ne 4 o Teme BuGmorexa LOK
OIYHCHIE YTICKHCIOTo rasd. N https://m.edsoo.ru/00ae027e
KauecTBeHHast peakius Ha KapOOHAT-UOH
39 [TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubnnorexa [JOK
BEIIECTBAX KaK O COCJAMHECHUAX yriepoaa https://m.edsoo.ru/00ae054e
40 K . bubnmoreka [JOK
MHHH U €ro COeTUHEHUS
be % https://m.edso0.ru/00ae080a
" [Tpaktuyeckas padora Ne 5. Pemenue Bu6moreka LIOK
Z-)KCI'ICpI/I‘I}/IeHTaJIBHBIX 3a/1a4 1o TemMe https://m.eds00.ru/00ae0bf2
«Baknelme HeMeTaIbl U UX COSAMHEHUS
42 Kontponbnas pabora Ne3 mo teme bub6mmoreka [IOK
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«BaxHenIme HeMeTaJIbl U UX COSTUHEHUI

https://m.edso0.ru/00ae0e18

OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJUIOB. MeTayunueckas

bu6mmoreka [IOK

43 CBSI3b U METAJIMYECKAs KPUCTAILTMUCCKas https://m.edsoo.ru/00ae103e
peméTka. PU3HYECKUE CBOMCTBA METAJLIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMUYCCKUN PsJl HAPSKCHHMA bubmmorexa LIOK
https://m.edso00.ru/00ae1156
METaJIIOB
OO01mue criocoObl TOTYYSHUST METAJLIOB.
CnnaBel. Beruncinenus no ypaBHEeHUsAM bubnnorexka [HJOK
45 .
XUMHYECKHX PEaKIUii, eCIIN OJJUH M3 https://m.edso0.ru/00ae1156
PEareHTOB COACPKUT NMTPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB Brbmiorexa LIOK
https://m.edso00.ru/00ae1278
47 IlenouHbIe MeTaILIbI bubmmorexa LIOK
https://m.edso0.ru/00ae14b2
48 OKcUJIBI ¥ THIPOKCHIBI HATPHS U Kalus bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIBLUN U bubnnoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxnenme coenMHEHNS KaJIbIIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTr3aIusa 3HaHUH
o N bu6mmorekxa [IOK
52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS httos://m.eds00.ru/00ae 1886
53 [IpaxTuueckas padora Ne 6 o reme bubmuoreka [IOK
"X&cTKoCTh BOJBI U METOIBI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8d
. bubnnorexa [IOK
>4 Adtiomsril https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuotexa [JOK
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THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka [HOK
> HKeneso https://m.edsg).ru/Oanld86
57 Oxkcuabl, Tuapokcu sl u conu xkenesa (1) u bubmuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O060011eHre U cUcTeMaTHU3alus 3HAaHUN
59 oxenepmenman st oot BuGmonesa LIOK
«BaxkHeiime MeTaibl U UX COSIUHEHUSD) https://m. edso0.1/00ae3ded
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
o | . o sprer s
Beoruncrienus MaccoBoi 10714 BBIXOJA hitps://m.eds00.1/00ae1750
HPOAYKTa PeaKkuu
61 O06o00meHne U cucTeMaTu3alus 3HaHUK
62 KonrtponsHas pabora Ne4 o teme
«Baxnel1me MeTamibl U UX COSIUHEHUS
63 BemecrBa 1 maTepuainsl B IOBCEIHEBHOU bu6nmoreka [JOK
YKU3HH YeJIOBEeKa https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHNE OKpY Karolen bubnnoreka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponpe Xx¥MHUM B pELIEHUH DKOJIOTUYECKHUX bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0o0mIeHNE U bubmuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE U bubnnorexa [JOK
CHCTeMaTH3aIlus 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0o0mIeHNE U bubnuorexa [IOK

CHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IVI1 YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKInoOHEpHOE 0OIIECTBO
«M3narenscTBoO «IIpocsenienue»

» Xumus, 9 ximacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO

«M3nparenbcTBO «lIpocBemenune»



