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IHHOSACHUTEJIBHAS 3AIINCKA

[TporpaMmMa mo XMMHHU Ha YPOBHE OCHOBHOTO O0IIEr0 00pa30oBaHuUs COCTaBlIcHa Ha OCHOBE TPeOOBaHUH K
pe3yiapTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTeNbHOW MPOrpaMMBl  OCHOBHOTO O0ImIero oOpa3oBaHUS,
npencraBieHHBIX B DI'OC OOO, a takxe Ha ocHOBE (hefepanbHOI pabodei mporpaMMBbl BOCIIUTAHUS U C YIETOM
KOHIICTIIIMK TIPENOJaBaHus y4eOHOro mpeaMeTra «XuUMHUsS» B 00pa30oBaTENIbHBIX OpraHu3anusax Poccuiickoit
denepanuu.

IIporpaMMa mo XuMHH AaéT TPENCTaBICHHWE O MEesIX, OoOmel cTparermn OOy4YeHHs, BOCIUTAHHUS U
pa3BuTHA OOYYalOIIMXCS CPEeACTBaMH Y4eOHOro NpeAMeTa, YCTaHaBIMBACT 00sg3aTeNbHOE MPEAMETHOE
coJlep)KaHue, MpeayCMaTpUBAET paclpelesieHue ero Mo KjaccaMm M CTPYKTypUpOBaHHUE MO pasfenaM M TeMam
MpOrpaMMBbl TI0 XHWMHH, OIPENeIsieT KOJMYECTBEHHBIE W KadeCTBEHHBIE XapaKTePUCTUKH COJCpIKaHUA,
PEKOMEHIYyEeMYI0 TOCIIEeN0BAaTeFHOCTh M3YYCHUS XHMHH C yYETOM MEXMPEAMETHBIX W BHYTPHUIIPEAMETHBIX
CBsi3ell, JOrMKH y4eOHOTo mpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydalomuxcs, OMpelessieT BO3MOKHOCTH
mpeaMeTa ISl peau3anui TpeOOBaHWH K pe3ylbTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTENbHOM MpOTrpamMMbl Ha
YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TPeOOBaHUI K pe3yibTraraM OOy4YeHHs] XUMHH Ha YpOBHE
HeNed M3y4YeHUs MpeAMETa W OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIILHOM JESTEIBHOCTH O0YYaroIierocs Iio
OCBOCHHIO y4eOHOTO COCpKaHHUS.

3HaHWE XUMUU CITy’KAT OCHOBOH JIJIs1 (JOPMHUPOBAHHSI MUPOBO33PEHHS 00YJAIOIIErocs, ero MpeICTaBICHUI
0 MaTepUaJbHOM EIMHCTBE MHpPA, BAXHYIO pPOJb UIparoT (OpPMUPYEMbIC XUMHEH NPEICTABICHUS O
B3aMMOIPEBPAICHUAX SHEPTUU U 00 SBOJIIOIMH BEUICCTB B MPHUPOJE, O MyTIX PEUICHHUS IO0ATbHBIX MPOOIeM
YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUIECKOMN, MTUIIEBOM U IKOJIOTHIECKON 0e301MacHOCTH,
po0IIeM 37paBOOXPaHEHUSL.

N3yueHnne xummu:

CIOCOOCTBYET peaiu3allii BO3MOXKHOCTEH JJI CaMOPa3BUTHS U (POPMUPOBAHUS KYJIBTYPhI JIMYHOCTH, &
o01m1eit 1 GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIJ B (DOPMHPOBAaHHE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOYy4aroIMXcCs, HAaBBIKOB HMX
CaMOCTOSTEIbLHON yUeOHOH NeATEIbHOCTH, SKCIICPUMEHTAIBHBIX U UCCIICAOBATENbCKIUX YMEHUH, HEOOXOIUMBIX
KaK B TIOBCETHEBHOM KU3HH, TaK U B IPOPECCHOHAIBLHON e TEIbHOCTH;

3HAKOMHT CO CTIeNU(UKON HAYYHOTO MBINUICHHUS, 3aKJIaJABIBAET OCHOBBI IIEJIOCTHOTO B3TJIS/1a HA €JUHCTBO
MIPUPOJIBI U YEJI0BEKA, SIBJIIETCS OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHHMH €CTECTBEHHO--HAYYHOM TPaMOTHOCTH
0o0yJaronuxcs;

crocoOcTByeT (OPMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUM, K MPHUPOJIE,
K YeJIOBEKYy, BHOCUT CBOM BKJIaJ] B 9KOJIOTHM4YeCKOe 00pa3oBaHre 00yUaloXCsl.

JlaHHple HampaBieHUs B OOYYCHHHM XHMHU OOECIEUMBAIOTCS CICIU(PUKON COACpPKaHUSA Yy4eOHOro
mpeaMeTa, KOTOPBIM SBISIeTCS TeNarormyeckd aJalnTHPOBAaHHBIM OTpaKEHHEM 0a30BOM HAyKM XHMHU Ha
OIpEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOI'O 0OOIIEro oOpa30BaHHWS OPUEHTHPOBAH Ha OCBOEHHE OOYYaIOIIMMHCS
CHCTEMBI TIEpBOHAYAIBHBIX TIOHATHI XUMHUH, OCHOB HEOPTaHWYECKOW XMMUU M HEKOTOPBIX OTAEIHHBIX 3HAUUMBIX
MOHSATUI OPraHUYECKOU XUMUHU.

CTpyKTypa COJIEpKaHUsl NPOrpaMMbl 1O XUMHHM C(HOPMHUPOBaHA Ha OCHOBE CHCTEMHOIO MOJXOa K e
nzydenuto. CofiepkaHue CKIaIbIBACTCS U3 CHCTEMBI TIOHATHI 0 XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHH O XuUMHUYeCKoH peakmuu. OO0 OSTH CHCTEMBI CTPYKTYPHO OPTaHM30BaHBI [0 TPUHIUITY
MOCIIEI0OBATENILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona Jl. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— Y4YeHHSI O CTPOCHUU aToMa U XUMHYECKOW CBSI3H;

— IPEICTaBIEHUH 00 IEKTPOTUTHUYECKON JTUCCOIHAIINY BEIIECTB B PACTBOPaX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH IMOJYYCHHBIX W OCMBICIICHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEAOBATENILHO OT OJHOTO YPOBHS K JPYTOMY, BBIIIOJNHSASA (PYHKIUUA OOBSICHEHHUS U
MIPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHICCKOTO MPUMEHEHHS M TOJTYUCHUS U3YIaeMBbIX
BEIIIECTB.

OcBoeHHME TIPOTpaMMBI IO XHMHH CIIOCOOCTBYET (DOPMHUPOBAaHUIO TPEACTABICHUS O XUMHYECKOH
COCTaBIISIIOIIEH HAYyYHOW KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOW MPUPOAIbI, IIEHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAHHWIO U METOIaM IO3HaHUS B Hayke. V3ydeHHe XUMHH MPOWCXOIUT C MPUBJICUECHHUEM 3HAHHUN U3
paHee M3YYCHHBIX YUeOHBIX IpeaMeToB: «Okpykaromuii mupy, «buonorus. 5—7 kinacce» u «dusnka. 7 Kiiacc.



[Ipu u3yyeHWH XUMHH TPOMCXOAHMT (OPMUPOBAHHME 3HAHWH OCHOB XMMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MNPAKTHYECKOW MEATENbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHl. 3a/ada y4eOHOTO MpeAMeTa COCTOUT B ()OPMHUPOBAHMH CHCTEMBl XUMHYECKHX 3HAHUNH —
BaXHEWIMX (aKTOB, TIOHATHH, 3aKOHOB W TEOPETHYECKHX IIOJIOKEHUH, MJOCTYIMHBIX 0000IIeHHi
MHUPOBO33PEHUYECKOT0 XapaKTepa, sI3blka HayKH, B MPHOOLICHUH K HAYYHBIM METOJaM MO3HAHUS TPU H3YYCHUH
BEIICCTB U XUMHUYCCKHUX PEAKIUi, B (POPMUPOBAHUH U PA3BUTHH MMO3HABATEIBHBIX YMEHUI U MX MPUMCHCHUU B
y49e0HO-TIO3HABATEIPHOH W y4eOHO-HCCIIeIOBATENFCKON /IEeATENbHOCTH, OCBOGHWM TpaBHI 0€30M1acHOTO
oOparreHus ¢ BeIeCTBaMH B TIOBCETHEBHON KH3HM.

[Tpu M3y4eHun XMMHUK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXHOE 3HAYCHUE MPHOOPETH Takue
eNH, Kak:

— (opMHpOBaHNE UHTEIUIEKTYaIbHO Pa3BUTON JJMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYTHIUIECTRY,
CaMOCTOSITETFHOMY TPUHSTHIO PENIeHHH, CIOCOOHOW aJalTHPOBAaThCA K OBICTPO MEHSIOMIMMCS YCIOBHSIM
JKU3HU;

— HaIpaBIIEHHOCTh OOydYEHHUS Ha CHUCTEMAaTH4YeCKOe MPHOOIIeHHe OO0YyYaroMMXCs K CaMOCTOSTEIbHON
MO3HABATENFHOW JAESITEIHHOCTH, HAyYHBIM METOJaM IO3HAHUS, (OPMHPYIONIUM MOTHBAIMIO H Pa3BUTHE
CIIOCOOHOCTEN K XUMMU;

— o0ecrieueHUe YCIIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYarOIIMMUCS OIbITa Pa3HOOOpa3HOM
JCATCIIBHOCTHU, IIO3HAHHUA MW CaMOIIO3HaHHA, KIIIOUCBBIX HAaBBIKOB (KJ’IIO‘IGBI)IX KOMHGTCHHHP'I), UMCHOIIINUX
YHHUBEpCAIbHOE 3HAUYCHUE [T PA3IMYHBIX BUIOB IEATEIIEHOCTH;

— ¢dopmupoBanue 0o0mIel (HyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCJIE YMEHHH
OOBSCHSTH U OICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIONB3YS 3HAHUS U OIIBIT, TIOJYYCHHBIE MTPH N3yUeHUH
XUMUH, IPUMEHSTH UX TIPU PEIICHUN TPOOJIEM B ITOBCEAHEBHOW JKU3HU H TPYIOBOH NEATEIHHOCTH;

— ¢dopMupoBaHUE y O0YYAIOMIMXCS TYMAHUCTUYECKHX OTHOIIEHHH, MOHUMAHUS IEHHOCTH XMMHUYECKUX
3HAHWUU TSI BBIPAOOTKH SKOJIOTHYECKH IEIeCO00Pa3HOTO TIOBEEHHS B OBITY M TPYAOBOH NEATEIHHOCTH B TENSIX
COXPaHEHUs CBOETO 3[I0POBbS U OKPYKAIOLIEH IPUPOIHON CPEIbI;

—pa3BUTHE MOTHBALMM K OOYyYEHHIO, COCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHUTAHHIO Ha OCHOBE
YCBOCHHSI OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOQHIIS M HampaBleHHOCTH
JanbHeNIIero o0y4eHusl.

OO01ee 9nCIIO 9acoB, OTBENEHHBIX ISl M3YYEHUS XMMHW Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS,
coctaBisieT 136 gacos: B 8 kimacce — 68 yacoB (2 yaca B HeJeni0), B 9 kimacce — 68 gacos (2 "aca B HEJEIIO).



COJEPXAHUE OBYYEHUSA

8 KUIACC

IlepBoHayanbHble XUMHYECKHE MOHATUS

IIpenmer xumuu. Ponp XuUMUM B KU3HH 4eloBeKa. XHMMHS B CHUCTEME HayK. Tena M BellecTBa.
®usnyecKkre CBOMCTBA BEIIECTB. ArperatHoe cocTOsHHE BemecTB. [loHATHE 0 MeToAax MO3HaHHWA B XHUMUHU.
YucTele BemecTBa 1 cmecu. CriocoObl pa3eneHus cMecel.

ATOMBI ¥ MOJEKYJBl. XUMHYECKHE dTeMeHThl. CHMBOJIBI XHMHYECKUX AJIEMEHTOB. [IpocThie U cloKHBIC
BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKMX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHOCHTENbHAS aTOMHast Macca. OTHOCHTENbHAS MOJIEKYJISIpHAs Macca. MaccoBas 1ol XUMHIECKOT0
3JIEMEHTa B COEIMHEHUH.

KonnuectBo Bemectsa. Monb. MosnsipHast Macca. B3auMocBs3bs KoM4ecTBa, Macchl ¥ YUCla CTPYKTYPHBIX
eMHHUII BemiecTBa. Pacu€Tsl o hopMynaM XUMHUYIECKUX COSIMHEHUH.

OusnvecKkre ¥ XUMAYECKHUE SBICHUSA. XUMUYECKas peaknus W €€ MpU3HAKHA. 3aKOH COXPaHEHHUS MacChl
BEIICCTB. XWUMHUECKHE ypaBHeHHWs. Kiaccuduramuss XUMHUYECKMX pPEaKUui (COCAMHEHHS, pPa3JIOKEeHHUS,
3aMelIeHHs, 0OMEHa).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBWJaMH pa0OThl B J1a00OpaTOpUM M MHpuEMamMu OOpaIICHHS C
nabopaTopHbIM O0OPYAOBaHHEM, HM3YYCHHE M ONHCaHHe (PU3NYECKUX CBOMCTB 00pa3lloOB HEOPraHUYECKUX
BelecTB, HabmoAeHne GU3NIecKX (IUIaBICHUE BOCKA, TasHUE JIbJa, PACTHPAHHUE caXxapa B CTYIKe, KHIIEHUE H
KOHJICHCAITUS BOJIBI) M XHMUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHIE METHOW TPOBOJIOKH, B3aUMOJICHCTBHE Mela
C KHCJIOTOW) sIBJICHWH, HAONIOJICHHE W ONHMCAHHE MPHU3HAKOB MPOTEKAHMS XUMHUYECKHX peakiui (pa3iioKeHue
caxapa, B3aHMMOJICHCTBHE CEpHOM KHCIOTBI C XJOpUAOM Oapws, pasznoxkenue ruapokcuaa menu (Il) mpm
HarpeBaHUM, B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu menu (l1), m3yduenne criocoboB pasneneHus cMecen: ¢
MOMOIII0 MarHuTa, (QUIBTPOBAaHHE, BBIIAPHBAHWE, AUCTHIULALUSA, Xpomarorpadus, MNpoBeACHHUE OYHCTKH
MOBAapeHHOW COJIM, HaONIOJICHHE M OIUCAaHUE PEe3yJIbTATOB IMPOBEACHUS OIbITA, WILTFOCTPHPYIOMIETO 3aKOH
COXPaHEHUS MacChl, CO3J[aHNEe MOJIENel MOJIEKYJ (IIapOCTePKHEBHIX).

BaskHelimue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — ameMeHT M mpocTtoe BemecTBo. Haxoxnenue
KHCIIOpOJa B Tpupoje, (U3NYECKHe W XUMHUYECKne cBOHCTBa (peakumu ropeHus). Oxcuabl. [Ipumenenume
kuciopoga. CriocoObl MONMy4eHUsT KUCIOpoAa B JTa0OPAaTOpUU M TIPOMBIIUIEHHOCTH. KpyroBopoT kuciopoja B
npupoe. O30H — aJuIOTPOITHAsS MOJU(HKAIINS KUCTIOPO/Ia.

TemnoBoit 3((GeKT XUMHUUECKOW peaklnd, TEPMOXUMHYECKHE ypaBHEHHS, 9K30- U DHJOTEPMHUUYECKHUE
peakiuu. TomnuBO: yroib W MeTaH. 3arpsi3HEHHE BO3IyXa, YCHIIEHHE MapHUKOBOTO 3(deKTa, paspylleHHe
030HOBOTO CJIOS.

Bonopon — anemMeHT 1 nipocToe BemecTBo. HaxoxaeHne Bogopoaa B mpupoje, GU3NIECKUEe U XUMHUECKHIE
CBOICTBa, MpUMEHEHHE, CTIOCOOKI rmorydeHus. Kucnoter u comnu.

MounsipHblii 00bE€M Ta30B. Pac4€Thl 10 XUMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoilcTBa BOjAbl. Bojma kak pactBoputenb. PacTBopbl. HachlllleHHbIE M HEHACHIIICHHBIE
pactBopsl. PacTBopuMOCTh BeliecTB B Bojie. MaccoBasi 101 BelllecTBa B pacTBOpe. XMMHUECKUE CBOWCTBA BOJIBL.
OcHoBanus. Ponb pacTBOpoB B HpHUPOJE M B KU3HU denoBeka. KpyroBopoT BOAbBI B HpUPOJE. 3arps3HEHUE
MPHUPOIHBIX BOJ. OXpaHa M 0YNCTKA IPUPOTHBIX BOJ.

Kinaccudukaius Heopranndeckux coenuHeHuit. Oxcuubl. Kiaccudukaiiys OKCHIOB: coyieo0pasyolme
(ocHOBHBIE, KHUCIIOTHBIE, aMmdoTepHble) W HecoseoOpasyromue. Homenknarypa oxcuiaoB. Dusmueckue u
XUMHUYECKHE CBOWCTBA OKCHIOB. [lomyuenne okcuios.

OcuoBanms. Knaccudukanus OCHOBaHMH: NIENOYM M HEPACTBOPHMEBIC OCHOBaHHA. HomeHknarypa
ocHoBaHMM. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loydeHre ocHOBaHUIA.

Kucnorsl. Knaccudukanmss kucinor. Homenkmatypa kucinor. dusnyeckne M XUMHUECKHE CBOMCTBA
kucnot. Psg akruHocTu MetasuioB H. H. bekerosa. [lonyueHnue Kucior.

Comu. Homenknatypa comneil. @u3ndeckue 1 XUMAYecKHe CBOMCTBa coneid. [lomydenue comnei.

I'enernyeckas cBsI3b MEXIY KlacCaMH HEOPTaHUYECKUX COCAVMHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE ONpeeNIeHHe COEpKaHus KUCIOpOia B BO3yXe, MOydeHHe, COOMPaHne, paclio3HaBaHNe
U H3YYCHHE CBOICTB KHUCIOpOJa, HAOIIOAEHHE B3aWMOJCHCTBUS BEUIECTB C KHCIOPOAOM U YCIOBHUS
BO3HMKHOBEHHsI M TpPEKpalleHus TopeHus (Tmoxkapa), O3HaKOMIIEHHE C 00pa3laMu OKCHIOB W ONHCAaHHE HX



CBOWCTB, IOJIyueHHEe, coOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOWCTB BOLOpoJa (TOpeHHE), B3aUMOJEHCTBUE
Boztopoa ¢ okcunoM mMeau (1) (Bo3MOXKHO UCTIONB30BaHNE BUICOMAaTEpHAOB), HAOMOACHNE O0pa3LOB BEIIECTB
KOJINYECTBOM 1 MOJb, HCCIIEOBAaHHE OCOOCHHOCTEH PAacTBOPEHMS BEILECTB C Pa3lIMYHON PacTBOPHUMOCTEIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J10Jieil paCTBOPEHHOIO BEIIECTBA, B3aUMOIEUCTBHE BOIBI
¢ MeTajylaMH (HaTpueM U KaybliieM) (BO3MOKHO HCIIOJIb30BaHHME BHUACOMATEPUANIOB), UCCIEIOBaHUE 00pa3oB
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, HAOMIOACHWE W3MEHEHHUS OKPACKH HMHIIUKATOPOB B PacTBOpax
KHCJIOT W IIelioueH, u3ydeHue BzaumoneicTBus okcuma menu (ll) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C
MeTaJUlaMH, PeakUuil HeUTpaau3aunuy, MOJydeHHEe HEPACTBOPHMBIX OCHOBAaHMH, BBHITECHEHHE OIHOTO MeTaslia
JIPYTUM U3 PacTBOpPA COJIH, PEIIEHUE SKCTIEPUMEHTAIBHBIX 33]a4 [0 TeMe «BaxxHelne kinacchl HeOpraHnYeCKNX
COETMHECHHUID).

Iepuonuyeckuii 3axkon u Ilepuoauyeckasi cucreMa xumuuyeckux 3djemeHToB [I. M. MeHaeseeBa.
Crtpoenne aToMoB. XuMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUH

[lepBbie MOMBITKK KIacCH(YUKAIUN XUMUYECKUX dJIeMeHTOB. [loHsATHE O Tpymmax CXOJHBIX 3JIEMEHTOB
(ImenovyHple W IMETOYHO3EMENbHBIE METAIUIbl, TAIOTE€HBI, MHEPTHBIE Ta3bl). DIEMEHTH, KOTOpPBIE 00pas3yroT
amMQOTepHbIE OKCUBI U TUIPOKCHUIBL.

Ilepuonnueckuii 3akoH. Ilepuogmyeckas cucrema xumuyeckux osaeMeHToB [[. WM. MeHnneneesa.
Koporkoneprnonnas u mnwmHHONEpHonHas ¢dopmel [leproamueckoil cuctemMpl XuMudecknx 3nmemeHToB JI. U.
Menneneesa. Ilepuoasl u rpynnsl. OU3HUECKUI CMBICT HOPSAKOBOrO HOMEPA, HOMEPOB NEPHOAA U TPYIIIBI
3JIeMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3orombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000I0YeK
atoMoB mepBbIx 20 xuMudeckux snemeHToB Ilepuonnueckoi cucteMsl JI. M. MenneneeBa. XapakTepUCTUKa
XHMMHMUYECKOT0 3JIEMEHTA T10 €ro noJioxkeHuto B Ilepuoanueckoit cucreme . 1. Meneneena.

3aKOHOMCpHOCTI/I HU3MCHCHUA paanyca aToOMOB XUMHNYCCKHUX 9JICMCHTOB, MCETATIIMYCCKUX u
HEMETAITMYECKUX CBOMCTB 110 TPYNIaM U NePUOJaM.

3unauenue llepuonnyeckoro 3akona u Ileproanyeckoit cuCcTEMBbl XUMHUYECKHUX JJIEMEHTOB JJIsI Pa3BUTHUS
Hayku U npaktuku. Jl. 1. MenzeneeB — y4€HbIN U TpaKJaHUH.

Xumuueckast cBs3b. KoBasieHTHass (TOJIApHAsT W HEMOJIIpHAs) CBsI3b. OJCKTPOOTPULATEIBHOCTh
XUMUYECKHX 3JIeMEHTOB. VlOHHAasI CBS3b.

CrermneHb OKHCJICHUA. OKHUCIATEILHO--BOCCTAHOBUTEIILHBIE PCaKIu. Hpoueccm OKHCJICHUA )41
BOcCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenn.

U3ydeHHe OO0paslOB BEIIECTB METAIOB W HEMETAIOB, B3aWMOJICHCTBUE THIPOKCHIA IIMHKA C
pacTBOpamMM KHCIOT M IIEJOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHl OKUCIHUTEIBHO-
BOCCTaHOBHUTEJBHBIX peakUii (TOpeHUE, PEaKLInU Pa3I0oKEHHsI, COSANHEHHUS).

Mescnpeomemmnunie ceasu

Peanuszanust MeXIpeIMETHBIX CBA3€M IpH HM3YyYEeHHMH XUMHH B § KJacce OCYIIECTBISETCS uepes
UCIIOJIb30BaHNE KaK OOIIMX €CTEeCTBEHHO--HAYYHBIX MOHATHH, TaK U MOHATHH, SBISIOMINXCA CUCTEMHBIMU IS
OTJENbHBIX IPEAMETOB €CTECTBEHHO--HAyYHOTO LIUKJIA.

OO01IMe eCTeCTBEHHO--HAYYHbIC TOHATHS: HAY4YHBIH (hakKT, THUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHUHTE3,
KJIaccu(UKaIHs, IEPHOJANIHOCTD, HAOIIOICHUE, DKCIIEPUMEHT, MOICTTMPOBAHUE, H3MEPEHHE, MOJIEIb, SIBIICHHE.

®dusnka: marepusi, aroM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIBI, PaIHOaKTHBHOCTH,
MOJIEKYJIa, AJIEKTPUYECKUHN 3apsi]], BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, a3, Gu3ndeckue
BEITWYHMHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TIIaHeTHl, 3B€3/161, CoJHIIE.

Buonorus: porocunTes, Npixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE MCKOINAeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMHYecKas peakuus

Ilepnoamuecknuii 3akon. [lepuoaudeckas cucrema xummuaeckux snemeHnTos Jl. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B W3MEHEHUM CBOWMCTB XMMHYECKHX DJIEMEHTOB TIEPBBIX TpéX nepruoaoB, Kallusd,
KaJIBIUS U UX COEAMHEHUI B COOTBETCTBHM C MOJIOXKEHUEM 3JIEMEHTOB B [leproauueckoil cucteMe U CTpOeHUEM
MX aTOMOB.

CrpoeHue BelmecTBa: BUABI XUMUYECKOHN CBsI3U. THITBI KPUCTAUTMUECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIA KPUCTAIIMUECKOH PEIIETKN U BUIa XUMUYECKOH CBS3H.



Krnaccudukanmms ¥u HOMEHKIATypa HEOPraHMYECKHX BEINECTB. XHMHUYECKHE CBOICTBA BEINECTB,
OTHOCSIIIMXCST K Pa3IMYHBIM KJIACCAM HEOPTaHWMYECKHX COCOMHEHUM, TeHETHYeCKash CBSA3b HEOPraHUYCCKUX
BEIIIECTB.

Krnaccngukanust XuMHUUecKUX peakuuii IO pa3lnudIHbIM MpU3HAKaM (II0 YUCIy M COCTaBy yYacTBYIOILUX B
PeaKuy BEMIECTB, M0 TEIUIOBOMY 3P QEKTY, 0 U3MECHEHUIO CTENeHEH OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO
00paTUMOCTH, 110 YYACTHIO KaTalnu3aTopa). JK30- U S3HIOTEPMHUUECKIE PEaKLNH, TEPMOXHUMUIECKUE YPAaBHEHHUSI.

[lonatne o ckopoctn xumuyeckod peakuuu. IloHsTne 00 0OpaTHMMBIX M HEOOPATHMMBIX XUMHYECKHX
peaknusx. [loHATHE O TOMOI'€HHBIX M T'€TEepOreHHbIX peakuusx. [lonarue o xaranuze. IloHsTHE O XMMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKOW PEaKIIMU U MOJI0KEHNE XUMUYECKOT'0 PABHOBECHSI.

OKHUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, IEKTPOHHBIM 0alaHC OKUCIMTENbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHHE ypaBHEHUI OKHCINTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLHUIl C MCIOJIb30BAHHEM METOAA
3NEKTPOHHOTO OanaHca.

Teopust 3MEKTPONUTHUECKON IUCCOIMANMU. OJEKTPOIUTHI M HEANEKTPONUThL. KaTHOHBI, aHHOHBI
MexaHu3M JUCCOLMALMN BEIIECTB € PA3IMYHBIMU BUJAMU XUMHUECKOH cBsi3u. CreneHp aucconuannu. CuibHbIe
U cnalble IIEKTPOIUTEL.

Peaknyum monHOro oOMeHa. YCIOBUS MPOTEKAHUS PEaKIUMi MOHHOTO OOMEHa, MOJHBIC U COKpAIIEHHBIC
WOHHBIE ypaBHeHHUS peaknuil. CBOHCTBa KHCIOT, OCHOBaHMH H COJieH B CBeTe IIPEACTaBICHUH 00
NIEKTPOIIUTHUYECKON qucconuanyi. KadecTBeHHbIE peakiiy Ha HOHEL [IoHATHE 0 THaponn3e coneil.

Xumuueckuii IKcnepumenn .

O3HAKOMJIGHHE C MOZESIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB U
HEMETaJUIOB (Trpaduta u anMasa), CIOKHBIX BEIIECTB (XJIOPUAA HATPHs), UCCIIEIOBAHNE 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOH peakiuyu OT BO3ACHCTBHS pa3iMYHbIX (HaKTOPOB, MCCIEAOBAHHE DIEKTPONPOBOJHOCTH PAcTBOPOB
BEIIECTB, Mpoliecca AUCCOIMALNN KUCIOT, Iieylouell U coyiei (BO3MOYKHO HCIIONIb30BaHUE BUJIEO MAaTEPHUAJIOB),
NPOBEJICHUE OIBITOB, WIIIOCTPUPYIOLUIMX NPHU3HAKM HPOTEKaHUs peakuuid HOHHOTO oOMeHa (oOpazoBaHuE
ocajika, BbICJICHUE Ta3a, oOpa3oBaHHWE BOJBI), OMBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBHUTENBHBIX peakluil (TopeHue, peakluu pas3ioKeHUs, COeIUHEHNs ), pacllo3HaBaHUE HEOPraHUYeCKHUX
BEILIECTB C IOMOLIbIO KAYECTBEHHBIX PEaKLHi Ha NOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 3aa4.

HemeTaJjiibl M MX COeJUHEHMS

OO0miast xapakTeprcTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEIIEHH OKHCIICHUSI.
Crpoenure u (pu3nvYecKrue CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XMMUYECKUE CBOICTBA HAa MpUMeEpE XJIopa
(B3amMopeiCTBHE C MeTallaMM, HEMeTallaMH, Iuenodamu). Xsopoogopona. ComnsiHas KHCIOTa, XUMHUYECKHE
CBOMCTBA, MOJy4YeHUE, NMpuMeHeHue. [[eficTBrue Xjopa M XJIOPOBOZOPO/Aa Ha OPraHu3M 4YesloBeka. BaxHelmme
XJIOPUIBI U UX HAXOXKICHHUE B TIPUPOJIE.

Obmas xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapakKTepHbBIE
cteneHyn okucieHus. CtpoeHue u pu3ndeckne CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U Cepbl. AJITIOTPOIIHBIE
MOJU(UKAINU KUCIOpOJa M cepbl. XUMHUYECKHE cBoicTBa cepbl. CepoBOJOPOA, CTpoeHue, (puznyeckue u
XUMHYecKHe cBOHCTBA. OKCHIIBI CEphl KaK MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCI0Ta, GU3NUECKUE U
XHUMUYECKHE CBOWCTBa (0OIIME Kak MpeAcTaBUTENs Kilacca KUCIOT U cneuuduueckie). XUMUUYECKUE PEaKkIHH,
JeKallie B OCHOBE TMPOMBIIUIEHHOTO Croco0a MOMy4eHUs] CepHO KHUCIOTHL. [IpiMeHeHHne CepHOW KHCIOTHI.
Conmu cepHOH KHUCIIOTHI, Ka4eCTBEHHAasi peakuusi Ha cynbpar-uoH. HaxoxneHwe cepbl M €€ COeAMHEHHH B
npupoae. XHWMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIeH CpeAbl COCOUHEHUSIMH cepbl (KHCIOTHBIE JIOXK/H,
3arps3HEHME BO3IyXa U BOJOEMOB), CITIOCOOBI €T0 MPEA0TBPAICHHUS.

O6mas xapakTepuctuka 35eMeHTOB V A-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTePHBIC CTETICHHU
OKHCIIeHHsI. A30T, pacipocTpaHeHHe B Hpupoje, (puznveckne M XMMUYecKue cBoiictBa. KpyroBopor azora B
npupojae. AMMHaK, ero GU3MYECKHe U XMMUYECKHUEe CBOMCTBA, MOJy4yeHHEe M npuMeHeHue. Comu aMMOHHS, MX
(dusnveckne M XWMHYECKHE CBOMCTBA, NMpuUMeHeHHe. KadecTBeHHass peakiys Ha WOHBI aMMOHUs. A3OTHas
KHCIIOTa, €€ TMolyueHHe, pU3nyecKrue U XMMHUYEeCKHe cBoicTBa (0OIIME KakK MPeICTaBHUTENs KiIacca KHUCIOT U
cneuu¢uueckue). Mcmonp3oBaHue HHUTPATOB M COJEH aMMOHHMSI B KayeCTBE MMHEPAIbHBIX YAOOpPEHHH.
XYUMHYECKOe 3arpsA3HEHHE OKPYKAIOMIEH Cpeapl COSAMHEHHWSMH a30Ta (KHACIOTHBIE JOXKAW, 3arps3HEHHe
BO3/IyXa, MOYBLI U BOJNOEMOB). Docdop, amnoTpornHsie Mogudukanuu Gocdopa, HU3NUIEcKue U XUMUIECKHE
coiictBa. Oxcun Qocdopa (V) u dochopHas kuciora, pusndeckne ¥ XUMHUUECKHE CBOWCTBA, IOIyYEHHE.
HcnonszoBanue poctaToB B KauecTBe MUHEPATIHHBIX YI0OPEHMIA.

Oo6mas xapakrepuctuka 3jeMeHTOB |V A-rpymnmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHbBIC
CTETIEHN OKHUCIICHHs. YTJIEpoJ, ajuIOTPONHbIE MOIM(HUKAIMK, PAaCHpPOCTpAaHEHHWE B NPHUpPOLE, (HU3MYECKHE W
XUMHYecKue cBoiictBa. Axcopobuusi. Kpyrosopot yriepoaa B mpupoge. Okcupl yriepoa, ux (Gusndeckue u
XMMHYECKHE CBOMCTBA, ICHCTBHE HA )KUBBIC OPTaHU3MBI, TIOJIydeHHE U IPUMEHEHHE. DKOJIOTHYECKUe MPoOIeMBl,



cBsi3aHHbIE ¢ okcuaoMm yrieponaa (IV), rumoresa ria00aJbHOTO MOTEIICHHS KIIMMaTa, MapHHUKOBBIM 3¢ (eKT.
VYromnpHas KHCIOTa W €€ conM, uX (U3MYecKHe W XMMUYECKHE CBOICTBA, MOJNYYEHHWE W IpPUMEHEHHE.
KauecTBennast peakuus Ha kapOoHAT-HOHBI. Mcnionp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH
U CENbCKOM XO3SIMCTBE.

[lepBoHavyanbHBIe MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHSX yriepona (MeTaH, 3TaH,
9THJICH, alleTHICH, 3TaHOJ, TNIMUIEPUH, YKCyCHas KucioTa). [IpupomHsle MCTOYHHMKH YTIIEBOIAOPOAOB (YIroJb,
MIPUPOTHBIN Ta3, HE(PTH), MPOIYKTH UX TepepadboTku (OEH3MH), X POJIb B OBITY M MPOMBIIIIEHHOCTH. [loHsATHE O
OMOJIOTHMYECKH BKHBIX BEIIECTBAX: KHUpax, OenKax, yriaeBoJax — M UX POJIM B )KU3HH YeloBeka. MaTtepruanpHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemuwuii, ero ¢pusndeckre 1 XUMUYECKHE CBOWCTBA, MOIy4YeHHE U puMeHeHne. CoeTMHEeHUs KPEMHUS B
npupone. OOmme mnpeacrtaBnenus o0 okcume kpemaus (IV) m kpemameBoit kwmcimore. CHIMKATHI, HX
UCIIOJIb30BaHUE B OBITY, B NPOMBIIUICHHOCTH. BakHelIine CTpouTeNbHBIE MaTephallbl: KepamuKa, CTEKJIO,
LEMEHT, OeToH, xkene300eToH. [Ipobrembl 0e€30mMacHOro MCMIONB30BAHUSI CTPOMTEIBHBIX MaTEpHalioB B
MOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenn .

u3ydeHrne o0pa3loB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJSTHOM KHCIIOTHI, ITPOBEIECHHE KaueCTBEHHBIX
peaxiuii Ha XJOPHUA-UOHBI M HaOJIOJEHWE MPHU3HAKOB HMX IMPOTEKAHUS, OIBITHI, OTpaKaromme (Qu3ndecKkne u
XUMHYECKAE CBOWCTBAa TaJIOTEHOB W WX COCNWHEHWH (BO3MOXKHO HCIIONB30BAaHUE BHJIEOMATEPHAJIOB),
O3HAaKOMJICHHE ¢ 00pa3liaMH XJIOPUAOB (TaJOTEHUOB), 03HAKOMIIGHHE ¢ 00pa3laMu cepbl M €€ COSAMHEHHIMHU
(BO3MOXKHO WCIIONB30BaHME BHEOMAaTEpHasoB), HaONIOJeHHE Tporiecca OOyTIMBAaHHUSA caxapa MOJ JeHCTBHEM
KOHIICHTPUPOBAHHOW CEpPHON KHCIOTHI, HM3y4eHHE XHMHUYECKHUX CBOWCTB pa30aBIIEHHOW CEPHOW KHUCIIOTHI,
NpoBeJIeHHe KaYeCTBEHHOM peakiiy Ha cynb(aT-uoH U HaOJIoIeHUE MPU3HAKa e€ POTEKaHMs, 03HAKOMIICHHE C
(hU3MUECKUMU CBOMCTBaMHU a30Ta, Gochopa U MX COCTUHEHHUN (BO3MOXKHO UCIOJIB30BAHUE BHICOMATECPHAJIOB),
oOpa3namu a30THBIX u GocOpHBIX yaoOpeHuil, moaydeHne, coOnpanne, paclo3HaBaHUE W W3YYCHHE CBOMCTB
aMMHaKa, TPOBEJICHHE KadeCTBCHHBIX peakluii Ha MOH aMMOHHUS U (ochaT-WOH U H3yueHHE IMPHU3HAKOB UX
NPOTEKaHUs, B3aUMOJICHCTBIE KOHIICHTPUPOBAHHOW a30THOM KHCIOTBHI ¢ MeIbl0 (BO3MOXKHO HCIOJNB30BaHHE
BHJICOMATEPHUAIOB), W3yUYeHHE MOJleNell KpUCTAIUIMYECKUX pemérok anmasza, Tpaduta, (QymiepeHa,
O03HAKOMIIEHHE C TIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
NpPOTHUBOTra3a, MONyYeHHE, COOMpaHHe, paclio3HaBaHUE W HM3YYECHHE CBOWCTB YIJIEKHCIIOrO ras3a, MpOBEJICHHE
KaueCTBEHHBIX peakiuii Ha KapOOHAT M CHIMKAT-HOHBI H M3yYCHHE MPU3HAKOB WX MPOTEKAHUS, 03HAKOMIICHUE C
MPOAYKIMEH CHUIMKATHOW TPOMBIIIJICHHOCTH, PEIIeHNe SKCIIEPUMEHTAJIbHBIX 3adad 1o Teme «BaxHeiimme
HEMETaJIJIbI U UX COCAUHCHUS).

MeTanabl 4 UX COeTUHEHUSI

OO0mass XapakTepUCTHKa XHMHYECKHX OJJIEMEHTOB — METaJUIOB Ha OCHOBAHWW WX IIOJIOKEHUS B
Ilepuoanueckoit cucreMe xumuyeckux snemeHToB J. . Menneneesa u crpoenust atoMoB. CTpOEHUE METAJLIOB.
MerTannudeckasi CBSI3b M METAITHUECKasi KPUCTAJUTUYECKAs pemI€TKa. DIESKTPOXUMHUYESCKHN PsiJl HANpPsHKEHUH
MeTaisioB. PU3nUYecKue U XMMHUYECKHE CBOMCTBA MeTalutoB. O0Iue crmocoOb! momydeHus: Metaiuos. [loHsaTre o
KOPpPO3UH METAJNIOB, OCHOBHEIE CIIOCOOBI 3aIUTHl WX OT Kopposuu. CrmiaBbl (CTallb, YyT'YH, JIOPATIOMHUHUH,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIITUICHHOCTH.

[Ilesounble MeTayuibl: mosiokeHue B Ilepuonnueckoit cucreme xumudeckux anemeHtos [[. .
MeHnzeneeBa, CTPOCHHE UX aTOMOB, HaXOXJIeHUE B Tipupoje. Pu3ndeckue 1 XUMUIECKHe CBONCTBA (Ha ITpUMepe
HaTpus U Kanus). OKCHUIBI M TUAPOKCUABI HATPHS U Kaius. [[prMeHeHne menoYHbIX METAUIOB ¥ X COEAMHEHUH.

[IlenouHoO3eMeNbHBIE METAIBI MAarHUA U KaJblMW: MoJ0XeHue B Ilepuoauyueckoi cuctemMe XMMHUYECKUX
anementoB Jl. Y. MenzeneeBa, cTpoeHHEe HX aTOMOB, HaXOXJIeHHE B mpupoae. PU3NuecKue U XUMHUYECKHE
CBOICTBa MarHus U Kanblus. BaxkHeilimme coenuHeHns KaabIysl (OKCHI, THIPOKCH, conr). KECTKOCTD BOJBI U
CHoco0bl €€ ycTpaHeHNsI.

Amomunuii: nonoxenue B Ilepuoaunueckodt cucreme xumuueckux snemeHtoB JI. M. Menneneesa,
CTpPOCHHE aToMa, HaxOXJIeHWe B Ipupone. Pu3MuecKue M XUMHUYECKHUE CBOWCTBA alOMUHHA. AMQOTEpHBIC
CBOICTBa OKCHJIa U TUJPOKCUIA AITFOMUHUSL.

Keneso: nonoxenue B Ilepuonnueckoii cucreme xumudeckux anemenTos . . MenaeneeBa, crpoeHue
aToma, HaxoXJeHue B npupoae. Pu3nueckrue ¥ XUMUYECKHE CBOMCTBA jkeie3a. OKCupl, THAPOKCUABI U CONU
skenesa (1) u xxenesa (I11), ux cocras, cBOWCTBa U TOTyYEHUE.

Xumuueckuii IKchepumenm:

03HaKOMIIEHUE ¢ 00pa3amMyl METAJUIOB U CILIABOB, MX (PH3NYECKUMHU CBOHCTBAMH, H3YUCHHE PE3YIIHTATOB
KOPPO3UH METAIOB (BO3MOXKHO HCIIOJNB30BaHUE BHIEOMATEPHAOB), OCOOCHHOCTEH B3aMMOACUCTBHA OKCHIA
KaJIBIIUSI ¥ HATPHUS C BOJOH (BO3MOXKHO HCIIOJIL30BAaHUE BHIICOMATEPHUAIIOB), WCCICIOBAHUE CBOUCTB KECTKOM



BOJIBI, IIpOIIECCa TOPEHUs JKele3a B KUCIOpoJe (BOSMOXHO MWCIIOJIB30BaHHE BHIECOMATEPHAIOB), NPH3HAKOB
NPOTCKAHUS KaUeCTBCHHBIX PEAaKLMi Ha MOHBI: MarHUs, KaJbLUs, aTFOMUHNMS, IWHKa, xene3a (I1) u xenesa (I11),
Mernu (Il), HabmromeHNWEe W OINMCaHWE TPOIECCOB OKpAIIMBAaHUS IIAMEHH HOHAMH HATPHUSA, KW W KaJbIIHI
(BO3MOKHO HMCHOJIB30BaHUE BHICOMATEPHAIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHUS U
THIIPOKCHU/IA IIMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a]1a4 10 TeMe «BakHeHie MeTaibl U UX COSTMHEHUS.

XuMus U OKpPYKAOLIAfA cpeaa

BemectBa m marepuanbl B TOBCEIHEBHOH >XHM3HM dYeJOBeKa. be3omacHoe HCIONb30BaHHME BELIECTB U
XMMHYECKHX peakiuii B ObITy. [lepBast moMoms Mpy XMMHUYECKHX O’KOTaX M OTPABICHHSAX.

XuMHUECKOe 3arps3HeHNE OKpYXKarollel cpepl (peaenpHast JOIyCcTUMasl KOHIIGHTPAIKs BEIIECTB, Jajee
— ITJK). Poirs XMMHUH B pEIICHUH KOJIOTHISCKHUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3y4YeHrne 00pa3loB MaTepHaIoOB (CTEKIIO, CIIIaBbl METAIJIOB, MTOJIMMEPHBIC MAaTePHAIIbI).

Mesicnpeomemnvie ceasu

Peanmmzanmst MeXnpenMeTHBIX CBs3el NpH HM3YYEeHHMHM XUMUH B 9 Kilacce OCYIIECTBISICTCS Uepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK W TOHSTHH, SBIAIOMIMXCS CUCTEMHBIMHU IS
OTJENBHBIX PEJIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE MOHATHS: HAy4YHbIH (DakT, TUmore3a, 3aKOH, TEOpHUS, aHAIN3, CHUHTE3,
KJIaccH(UKanus, MepPUOANIHOCTD, HAOOICHHE, SKCIIEPUMEHT, MOJCITMPOBaHNE, U3MEPEHUE, MOJIEINb, SIBICHUE,
NApHUKOBEIN 3PPEKT, TEXHOIOTUSI, MATEPHAIbI.

®usnka: Marepus, aTtoM, 3JEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIHA, HW30TOMNbBI, PaJHOaKTHBHOCTS,
MOJIEKYJIa, SJEKTPUIECKHN 3apsil, TPOBOAHUKH, TIOIYIPOBOIHUKH, TUIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIIEeCTBa, I'a3, PacTBOpP, PACTBOPUMOCTh, KpUCTAIIMUECKas PElIéTKa, CIUIABBI,
(uznveckre BeTMYUHBI, eANHUIBI U3MEPEHUs], KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE31b1, CoHIIe.

buonorus: dorocunres, npixanue, ouocdepa, SKOCUCTEMa, MUHEPAIbHBIE YIOOPEHMUS, MUKPOIIEMEHTHI,
MaKpOdJIEMEHTBI, TUTaTENIbHBIE BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAJbl, TOPHBIE MOPOJBI, MOJE3HbIE MCKOMAeMble, TOIIHBO,
BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI IIO XMMHWHM HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImgaHOCTHBIE Pe3yNbTaThl OCBOSHHS MPOTPaMMBl OCHOBHOTO OOIIET0 O0Opa3oBaHUS AOCTHUTAIOTCSA B XOHE
00ydYeHUs] XUMHUM B €IMHCTBE YYCOHOW M BOCIHMTATEIBHON JEATCILHOCTH B COOTBETCTBHH C TPAJAULMOHHBIMH
POCCHICKMMHU COIUOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TIPUHSATHIMA B OOIIECTBE
MIpaBIJIaMH U HOPMaMH TTOBEACHUS U CITIOCOOCTBYIOT IPOIlecCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITHATN3AIIIT
00yJaronmxcs.

JIMYHOCTHBIE pe3yJIbTaThl OTPAKAKT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOU
MTO3UTHBHBIX [IEHHOCTHBIX OPUEHTAIINI U PAaCIIHpPEHNE OTBITA JIEATEIIEHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1)naTpuoTu4ecKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, MUCTOPHUUECKOMY M HAYYHOMY HACIEIHUIO,
MOHWMAaHUSl 3HAYCHHS XUMHYECKOH HayKd B JKH3HH COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BIAJEThH
JIOCTOBEpHON HH(pOpManueld 0 TEePEeIOBBIX AOCTIIKEHHUSAX M OTKPBHITHAX MHPOBOM W OTCUYCCTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTPOHCTBE MUpa U 00IIECTBA;

2)rpa:kIaHCKOro BOCIIMTAHMSA:

MIPENICTABICHUSI O COIUAIBHBIX HOPMax W TPaBWIAX MEXIMYHOCTHBIX OTHOIICHWH B KOJUIEKTHUBE,
KOMMYHUKATHBHOM KOMIIETCHTHOCTH B OOIIECTBEHHO IOJIC3HOM, y4eOHO-UCCIICIOBATEIBCKOM, TBOPUECKOH U
Apyrux BHUIAAX ACATCIBHOCTHU, T'OTOBHOCTH K pa3H006pa3Hoﬁ COBMECTHOM ACATCIIBHOCTU IIPU BBIIIOJHCHUN
y4eOHBIX, MMO3HABATENHHBIX 33/a4, BBITOJHEHNH XUMHUYECKAX JKCIIEPHMEHTOB, CO3JaHWH YIE€OHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHMMAaHHUIO W B3aMMOIIOMOINM B TPOIECCE STOW Y4eOHOW MesATENbHOCTH, TOTOBHOCTH
OLICHHUBATh cBOE MOBCACHUC M TIOCTYIIKU CBOUX TOBapHIHCﬁ C IMO3MIHKU HPABCTBCHHBIX M ITPABOBBIX HOPM C
y4ETOM OCO3HAHUS TOCICACTBUI MOCTYIIKOB;

3)HeHHOCTH HAYYHOI'0 MIO3HAHMS!

MUPOBO33PEHUYECCKHE TMPEACTABICHUS O BEIIECTBE M XHUMHUYECKOW PEaKlMd, COOTBETCTBYIOIIUE
COBpPpECMCHHOMY YPOBHIO pPAa3BUTUA HAYKH U COCTABJIAIOIIHUE OCHOBY IJId IMOHHMMAHHWA CYHIHOCTHU Hay‘{HOfI
KapTUHBI MHUPA, TpeACTaBIeHHsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3SIX YeJIOBEeKa C
MIPUPOJTHON CPEIOi, O POJIH XMMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEI;

IMO3HABATCJIIbHLIC MOTHBbBI, HAIIPABJICHHBIC HA IMOJTYYCHUEC HOBBIX 3HAHUU 110 XUMHH, HeO6XOI[I/IMBIe JJIsA
0o0BsiICHEHHsT HaONIOJaeMBIX TPOIECCOB W SIBIICHUH, IO3HABATEIbHON, WHGOPMAIIMOHHOW W YHTATEIhCKOU
KYJBTYpbI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHOW PabOTHI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOH,
JOCTYIIHBIMU TEXHUYCCKUMHU CPEACTBAMU I/IH(bOpMaHI/IOHHI)IX TCXHOHOFHﬁ;

HUHTEpPEC K O0YUYCHHUIO M MMO3HAHUIO, JIFO003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO,
MIPOEKTHOM M UCCIIEA0BATENIbCKON JIETENFHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJIEHHOCTH M YPOBHS OOYUYESHHS
B TaJIbHEUIIIEM;

4)(popMupoOBaHMS KYJAbTYPbI 310POBbA:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO, YCTAHOBKU HA 37I0POBBII
o0pa3 J>KW3HW, OCO3HAaHUE TIOCIEICTBUH W HEMPUATHE BPEAHBIX TMPUBBUEK (YIMOTPEOIICHUS aJKOTOJI,
HApKOTHKOB, KypEeHHs1), HEOOXOIUMOCTH COOJIOJICHHS MPaBUil O0€30MacHOCTH MPpU OOPAaIeHHH ¢ XUMHYESCKHUMHU
BEIIECTBAMHU B OBITY M PEATbHOM KU3HHU;

5)TpynoBoro BocnuTaHUs:

UHTEpeC K TPAKTHYECKOMY HU3YUYEHHIO NpOQeccHil W TpyAa pa3udHOrO poJia, YBAXKEHHE K TPYAYy H
pe3yabTaTamM pr,llOBOfI ACATCIIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IMPUMCHCHUA NMPEAMCTHBIX 3HAHUU 10 XHUMHH,
OCO3HaHHBI BHIOOP HWHIWBUAYAIBHONH TPACKTOPUM MPOJODKEHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTM K XWMHH, OOIIECTBEHHBIX HMHTEPECOB M  IOTPEOHOCTEH, YCIIENIHON
poeCCHOHATBEHON NEITETFHOCTH M Pa3BUTUS HEOOXOAWMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHaNIBHON Cpese;

6)3K0JI0rMYEeCKOr0 BOCIIMTAHUSA:

9KOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K NMPHUPOJC KaK MCTOYHUKY JKU3HH Ha 3emjie, OCHOBE €&
CyIIIeCTBOBAaHMSI, TOHMMAaHHE [IEHHOCTH 3JI0POBOTO M 6e30MmacHoro odpas3a KM3HH, OTBETCTBEHHOE OTHOIIECHUE K
cOOCTBEHHOMY (U3NYECKOMY H IICHXHYECKOMY 3/I0POBBIO, OCO3HAHWE IEHHOCTH COOJIIOJIEHUS TIPaBUI
0€30MMacHOro MOBEJACHUS MPH pabdoTe C BEIIECTBAMH, a TAK)KE B CUTYAILUAX, YIPOXKAIOUIUX 3J0POBBIO U KU3HH
JIIOJICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, ITOJTy9aeMbIe TIPU M3YYCHUU XUMUU, JJI PEIICHUS 337a4, CBSI3aHHBIX C
OKPYKaroIIeH MPUPOTHONM CPEIOH, IS OBBIIICHUS YPOBHS SKOJIOTHYSCKON KYIbTYPBI, OCO3HAHUS TII00aTHHOTO



XapakTepa SKOJOTHYECKUX NpoOJieM M IMyTed WX pEemeHUs MOCPEICTBOM METOIOB XHMHH, 3KOJIOTHYECKOTO
MBILIEHHS, YMEHUS pyKOBOJCTBOBATHCS UM B IT03HABATEIbHOW, KOMMYHUKAaTUBHON M COLTMAJIBHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATBI

B cocrtaBe MerampeaMETHBIX Pe3yJIbTaTOB BBHIIEISIOT 3HAYUMBIE M1 (DOPMUPOBAHUS MHPOBO33PEHUS
oOI1IeHay4YHbIe TOHATHUS (3aKOH, TEOpHsl, PUHIHII, TUIIOTe3a, PaKT, cHcTeMa, MPOLecC, IKCIIEPUMEHT U APYToe. ),
KOTOpBIE MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPeMeTax M MO3BOJSIOT Ha OCHOBE 3HAHMH M3 3THUX
npeaMeToB (hOPMHUPOBATH MPEICTABIEHHE O IEIOCTHOW HAaydyHOW KapTHHE MHpA, W yYHUBEpCalbHbIE y4ueOHbIE
JeicTBus (TIO3HABaTENbHBIE, KOMMYHHKATHBHBIE, PErYJSITHBHBIE), KOTOpPHIE OOecrednBaroT (OpMUPOBAHHE
TOTOBHOCTH K CaAMOCTOSITEIbHOMY TJIAHUPOBAHHUIO U OCYLIECTBICHUIO YUeOHOH NesITeTbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBeEPCcAJIbHbIE YieOHbIe AeiicTBUSA

Ba3oBble Jlornyeckue aeiicTBus:

YMEHMSI UCIOJB30BaTh NMPHEMBI JIOTHYECKOTO MBIIUIEHUS NMPU OCBOEHMH 3HAHUWI: pacKpbIBaTh CMBICI
XUMUAYECKUX TOHATUH (BBIACNATh HMX XapaKTepHble NPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTHMHU
MOHATHSAMH), UCIIOJIb30BAaTh MOHATHUS I OOBSICHEHUS OTACNBHBIX ()aKTOB U SIBICHWH, BRIOMPATH OCHOBAHUS U
KPUTEpPHU IS KIacCU(PHUKAIUN XUMHYECKHX BEIIECTB M XHMHUYECKHUX pPEakKlHUil, ycTaHaBIUBATh MPUYHMHHO-
CIICJICTBEHHBIE CBS3M MEXKAY OOBEKTaMH W3y4YCHHUS, CTPOUTH JIOTUYECKUE pacCyXIeHHs (WHIYyKTHBHBIC,
JIEAYKTUBHBIE, TIO aHAIIOTHH ), IeTIaTh BHIBOJIBI M 3aKITFOYCHHS;

yYMEHHE TPUMEHSATH B MPOIecce MO3HAHUS MOHATHS (IIpeIMETHBIE W METAlpeIMETHBIC), CHMBOJIHMIECKUE
(3H3KOBLIC) MOACJIN, HUCIIOJB3YEMbIC B XUMHU, Hp606pa3OBLIBaTb IIMPOKO MPUMEHACMBIC B XUMHUU MOICIIbHBIC
MIPE/ICTABICHUSI — XMMHYECKU 3HAaK (CHMBOII 3JIEMEHTa), XUMHUYecKas (opMyla W ypaBHEHHE XUMHUYECKOH
PEaKIuy — Mpu PelIeHrH YIeOHO-TT03HABATENBHBIX 3a71ad, C YIETOM 3TUX MOJCIBHBIX MPEICTABICHUI BISBISATH
N XapaKTCpU30BaTh CYHICCTBCHHBLIC IMPU3HAKU HU3Yy4YaCMBIX O6’I)CKTOB — XUMHWYECKHUX BCIICCTB U XHUMHUYCCKUX
peaKHHﬁ, BBIABJIATH O6IHH€ 3aKOHOMCPHOCTH, MPUYINHHO-CIICACTBCHHBIC CBA3W WU IPOTHUBOPCYHA B U3YyHYACMBIX
MPOIECCax U SIBICHUSX.

Ba3zoBble ucciieoBaTeIbCcKue AeiiCTBUSA:

YMCHHE HUCIIOJIB30BATh NNOCTABJICHHBIC BOIIPOCHI B KAUCCTBE MHCTPYMCHTA MMO3HAHUSA, 4 TAKIKE B KaUCCTBC
OCHOBHI [T (HOPMHUPOBaHUS TUIIOTE3HI TIO TTPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHHL;

MPHOOpPETEHNE ONbITa 10 TUTAHWPOBAHUIO, OPTaHM3AIMU M TPOBEICHUIO YUYSHUYECKHX IKCIIEPUMEHTOB,
yMeHHe HaOJrolaTh 3a XOJOM Ipollecca, CaMOCTOSITEIbHO MPOTHO3MPOBATh €ro pe3yibTaT, (GOpMYyJIHpOBATH
00001IIeHHsT ¥ BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEOBAHNS, COCTABIIATh OTYET O MPOJICITAHHOM
pabore.

Pa6ora ¢ undopmanueii:

yYMEHHUE BBIOMpATh, AHATU3UPOBATH M WHTEPIPETUPOBATH WH(POPMAIMIO Pa3IMYHBIX BHIOB U (opm
MIPEJICTABJICHUS, IONy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYISpHAS JIMTEPATypa XUMHUYECKOTO
COJICpKaHUs, CIPABOYHBIE ITOCOOMS, pecypchl MHTepHeTa), KpPUTHYECKH OICHHBATH IPOTUBOPEUYHUBYI0 H
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSATh pa3jMYHble METOJBl M 3alpochl IPH TOWCKe W OTOOpe WHPOpMAUMK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOINMBIX JIJISl BBIITOJIHEHHS YI€OHBIX M MIO3HABATENFHBIX 33724 ONPeNeIEHHOTO
TUNA, TPUOOpPETeHHE OmbITa B 00JAaCTH HCHOIB30BaHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
OBJIAJICHUC Ky.]'[bTypOfI AKTHUBHOI'O HCIIOJIb30BaHUA PA3JIMYHBIX IOMCKOBBIX CUCTEM, CaMOCTOATCIILHO BLI6I/IpaTB
ONTUMAaNBHYIO (hopMy TpeAcTaBieHHs] WHPOPMAMKM W WILTIOCTPUPOBATH pPEIIaeMble 33Jla4d HECIOXHBIMHU
CXEeMaMH, TuarpaMMamH, JIPYruMu GpopMamul rpadUKH U KX KOMOMHAIMSIMU;

YMEHHE HCIIONb30BaTh M aHAJIW3WPOBATh B Mpolecce y4eOHOW M WMCCIIEIOBATENbCKON EATEIbHOCTH
MH(QOPMAIUIO O BIMSHUM MPOMBIIIIEHHOCTH, CEILCKOIO X034HCTBa U TPAHCIIOPTA Ha COCTOSHUE OKpY’KaroIien
MIPUPOJTHON CPEJIBI.

KoMMyHMKaTUBHBIE YHUBepCAJIbHbIE y4eOHbIe 1elCTBUS:

YMEHHS 33/aBaTh BOMPOCH (B Xojae Auanora W (WJIM) IMCKYCCHH) MO CYIIECTBY OOCYKIaeMOW TEMBbI,
(hopMynHpOBaTH CBOM MPEAJIOKEHNSI OTHOCUTEIBHO BBIOJHEHUS IPEATIOKEHHON 3a/1a4H;

YMEHHA NPEACTABIATH MMOJTYYCHHBIC PE3YJIbTAaThl MO3HaBaTEIbHON JACATCIIBHOCTH B YCTHBIX U ITIMCbMCHHBIX
TEKCTax; ACIAaTh MPE3CHTAINIO PE3YJIBTATOB BBIMIOJIHCHUA XUMHUYECKOTO SKCIICPUMEHTA (na6opaT0pH0r0 OIIbITA,
nabopaTtopHOi pabOTHI 10 UCCIIEAOBAHUIO CBOHCTB BEIIECTB, y4eOHOTO POEKTA);

yMEHHsST Y4eOHOrO COTPYJAHHMYECTBA CO CBEPCTHMKAMM B COBMECTHOW TIO3HaBaTEJIbHOH U
MCCIIEIOBATEIHCKON NeSTENFHOCTH IIPH PEIIEHNH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE Yy4ETa OOIINX HHTEPECOB U
COIJIACOBaHMs MO3ULMI (00CYyKAEeHUSI, OOMEH MHEHHMSIMH, «MO3TOBBIC IUTYPMBD», KOOPAMHALUS COBMECTHBIX
JEeHCTBUI, onpeesieHre KPUTEPUEB 110 OIIEHKE KaueCTBa BHIMIOJTHEHHOW PaOOTHI U APYTHE).

PeryasiTuBHBIE YHHBepcaAJbHbIE y4eOHbIe JelCTBUA:



YMEHHUE CaMOCTOATEIBHO ONPENEIATh UEIU IEATEIbHOCTH, IIJIaHUPOBATh, OCYLIECTBIISITh, KOHTPOJIUPOBATh
U TIpU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JAEATENBHOCTb, BHIOMpaTh Hamboiee 3¢ QEeKTHBHBIE CHOCOOBI
perreHus: yueOHbBIX U TI03HAaBATENBHBIX 33]]a4, CAMOCTOSATEHFHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBINA
ANTOPUTM ACWCTBUIN MPH BBHITOJHEHWUH 33JaHUI C yYETOM IOYIEeHUSI HOBBIX 3HAHWH 00 M3y4aeMBbIX OOBEKTaxX —
BEIIECTBAX M peaKUUsAX, OLEHUBAaTh COOTBETCTBUE TIOJIYYEHHOTO pE3yJbTaTa 3asBICHHOW LENH, YMEHHUE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTBHI, IIpeIjlaracMble B YCIOBHUU 3aJaHUM.
HPEJIMETHBIE PE3YJIBTATDI
B cocTaBe npenMeTHBIX pe3yIbTaTOB IO OCBOCHHIO 003aTEIHFHOTO COMEPIKAHMS, YCTAHOBICHHOTO TAHHON
(denepanbHOil pabouell mporpaMMoOM, BBIACTSIOT: OCBOEHHBIE OOYYalOUIMMHUCS HaydHbIC 3HAHUS, YMEHUS W
CrocoObI IEHCTBUH, crieruduaeckre A MPeIMETHON 00iacTi «XUMUS», BUABI ACATEIHHOCTH 10 TIOIYYESHUIO
HOBOTO 3HAHUS, €r0 HMHTEPIIPETAlrH, MPEOOpa3OBAaHUIO M MPHMEHEHHIO B PA3JIMYHBIX yUEOHBIX M HOBBIX
CUTYaIUsAX.
K xoHmy oOyuenus B 8 kJiacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH y 00YUJAIONITIXCS YMEHUH:
®  packKphlBaThb CMBICI OCHOBHBIX XUMHYECKHUX IIOHSATUH: aTOM, MOJIEKYJda, XUMHYECKUH OSJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMech (OAHOpPOAHAs W HEOJHOPOAHAs), BaJICHTHOCTH,
OTHOCHUTEJNIbHAsI aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYEeCTBO BeEIlleCTBa, MOJb, MOJIApHas Macca,
MaccoBas JOJNs XHMHYECKOTO OJIIEMEHTa B COEAWHCHWHW, MOISPHBIA OOBEM, OKCHA, KHUCIIOTa,
OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTCIECHb OKHUCJICHUS, XUMHUYECKash peakius,
KIacCU(UKaIMs pEeaKkluid: peaklud COSAWHEHHS, PEaKkUWUH pas3JokKeHUs, peakiuH 3aMelIeHus,
peakiuu oOMeHa, PK30- M SHAOTEPMUYECKHE PEaKIH, TeIuIoBOH 3(dekT peaxiuu, sapo artoma,
AJIEKTPOHHBIN CIIOM aroma, aToMHas OpOWTalb, pajlyC aTOMa, XUMHUYECKas CBS3b, MOJSIpHAS H
HeNoJsipHas KOBAJICHTHas CBsI3b, WOHHAs CBA3b, MOH, KaTHOH, aHMOH, PAacTBOpP, MaccoBas JA0Jd
BelecTBa (TpOIeHTHAS KOHIICHTPAIUs) B paCTBOPE;
® JUUIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATUH M NPUMEHSTh 3TH TOHATUS NpHU
OINMCAaHUM BEIIECTB U UX NPEBPALICHUM;
® JCNOJNB30BATh XUMHYECKYI0 CHMBOJHKY IJIsI COCTaBI€HHsS (OpMyNI BemeCTB W YpaBHEHUH
XUMHUUYECKUX PEaKIIHil;
® OmpenensaTh BAJICHTHOCTh aTOMOB OJIIEMEHTOB B OWHAPHBIX COCNWHEHUSX, CTEINEeHb OKHCIICHUS
3JIEMEHTOB B OWHAapHBIX COEJUHEHMAX, MPUHAJIEKHOCTh BEIIECTB K OIPENeIEHHOMY Kiaccy
COeMHEeHN 10 (GopMyaM, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAss W HMOHHAs) B HEOPTaHMYECKUX
COCIMHEHHUSIX;
e packpeiBaTh cMmbicn Ilepuonuueckoro 3akona [[. VM. MenzaeneeBa: NeMOHCTPUPOBATH MOHUMAaHUE
MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJoxeHus B [lepuoauyeckoit
CHCTEME, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--MOJEKYIJISPHOTO
Y4EHUsI, 3aKOHa ABOTaJIpo;
® ONWCHIBATh H XapakTepu3oBaTh TaOnmuHyr0 ¢opmy Ileprogudeckoil CHUCTEMBl XHMHUYECKHX
3JIEMEHTOB: pPa3NW4aTh IMOHATHS «riaBHas moarpynmna (A-rpynma)» u «mnodounas noarpymma (b-
rpymmna)», Majble W OOJbIINE TEePHOAbI, COOTHOCUTH O0O3HAYEHUsI, KOTOPbIE UMEIOTCS B TaOJIUIE
«lepuognueckass cucremMa xumudyeckux oanemeHtoB J[. UW. MeHgeneeBay ¢  UYHUCIOBBIMU
XapaKTepUCTUKAMH CTPOSHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOliee YHCio
3JIEKTPOHOB U PaCIpEeeNIEHHE UX 110 JIEKTPOHHBIM CIIOSIM);
e IacCHQUIMPOBATH XUMHUYECKUE IJIEMEHTHI, HEOPTaHWMYCCKHE BEIIECTBA, XMMUYECKUE peakiuu (10
YHCIY ¥ COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3P QeKTy);
®  XapakTepu3oBaTh (OMMCHIBATH) OOIIME XWUMHYECKHE CBOMCTBA BEIIECTB PAa3UYHBIX KIIACCOB,
MOJATBEP)KAasl ONHCAHWE NPUMEPAMH MOJIEKYJSPHBIX YpPAaBHEHHI COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKiuii;
® TIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT WX Ka4€CTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MIPOTEKAHUS XUMUYECKHX NPEBPALLICHUI B pa3IMYHBIX YCIOBUSX;
® BBIYUCIATH OTHOCHTEIBHYIO MOJEKYISPHYI0O M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XHUMHYECKOro 3JeMEHTa 10 GopMyJsie CoeIMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTD
pacu€Thbl IO YPAaBHEHUIO XUMHUECKON peakiiny;
® [PUMEHATh OCHOBHBIE OIEpalM MBICIUTEIBHON JEATENBHOCTH — aHalU3 M CHHTE3, CPaBHEHHUE,
000011IeHIe, CUCTEMATH3AIHIO, KIACCH(DHUKAITUIO, BHISIBIICHUE TIPUYUHHO--CJICJCTBEHHBIX CBSA3CH — JIsI
M3yYEHUSI CBOMCTB BEIECTB M XMMHYECKUX DPEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbI NMO3HaHWS —
HaOIIoACHNE, U3MEPECHHE, MOICITUPOBAHIE, SKCIICPUMEHT (peaabHBIM U MBICIICHHBIHN );



CJIeIOBATh MPABUJIaM TOJIB30BAHUS XUMHUYECKOHN MOCYI0H U 1a00paTOPHBIM 000PYIOBAaHUEM, & TAKKE
MpaBwjiaM oOOpalieHrsi C BEHIeCTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIIOJTHEHUIO
71a00PATOPHBIX XMMUYESCKUX OTIBITOB IO TOTYYCHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOOpOIa
W KHUCJIOPOJa), TPHUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHON MacCOBOM Jojeil pacTBOPEHHOTO
BEIIeCTBA, IUIAHUPOBATh M MPOBOJUTH XMMHYECKHE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO PAcTBOPOB
IIeJI0YeH ¥ KUCIIOT C IIOMOIIBI0 HHAUKATOPOB (JTaKMyc, (heHON(PTaIenH, METWIOPAHXK U JPYTHUE).

K koHmy oOydeHuss B9 KkJiacce IMpeaMeTHBbIE pe3ylabTaThl Ha 0a30BOM YPOBHE MOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH y 00YUJAIONITUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX NMOHATHH: XMMHUYECKUN JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJCHTHOCTH, AJIEKTPOOTPUIATEIHHOCTS,
CTETeHb OKHCJICHUS, XMMHUYECKas Peaklusl, XUMHUYecKas CBA3b, TEIIOBOH 3((eKT peakuuu, MOIb,
MOJISIPHBI  O0BEM, PAcTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JICKTPOIUTUYECKAsl IUCCOLMALMS,
peaknuy HWOHHOTO OOMEHa, KaTaanu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMMBIE M HEOOpaTHMEBIC
peaKnu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKUUH, OKUCIUTENh, BOCCTAHOBHUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE, aUIOTPONHsA, aMQOTEpHOCTb, XHMHYECKas CBsA3b (KOBaJIeHTHas, WOHHA,
METaJUIM4ecKas), KpUcTauInyecKasi peiéTka, KOppo3us METaJUIOB, CIUIABbI, CKOPOCTh XMMUYECKOU
peakiuu, mpeaensHo nomycrumas konmentpanus [1JIK BemecTsa;

WIIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHMX MOHATHH W TNPUMEHATH 3TH IOHATHUS INPH
OIIMCAaHUM BEIIECTB U UX IPEBPALCHUN;

HCIIOJIb30BaTh XHWMUUYCCKYIO CHMBOJIMKY [JIsI COCTAaBJICHUSA (bOpMy.]'I BCUIECCTB U ypaBHCHI/Iﬁ
XUMUYECKUX PEeaKLUi;

ONpeaAciATh BAJICHTHOCTD M CTCIICHb OKUCJICHUSA XUMUUYCCKUX 3JIEMCHTOB B COCAMHCHUAX PA3JIMIHOIO
COCTaBa, NMPHHAJICKHOCTh BEIIECTB K OMNpPEICIEHHOMY KiacCy COEAMHEHMH 1o (opmysiaM, BHI
XUMHYECKOM CBsI3U (KOBaJICHTHAs, MOHHAsA, METAJTMUECKasi) B HEOPTraHWYECKUX COETUHEHMSX, 3apsi
MOHA M0 XMMUYECKOH GopMyIie, XapakTep cpelsl B BOAHBIX PACTBOPAaX HEOPraHWYECKUX COCIUHEHUH,
THUI KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BELIECTRA;

packpeiBaTh cMbIci [lepuonnueckoro 3akoHa Jl. 1. MeHnneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAHUE!
ONKCHIBATh M XapaKTepu30BaTh TaONWUHYIO QopMy I[lepronnveckoil CHUCTEMBI XHUMHUYECKUX
JJIEMEHTOB: pa3inyarh MOHSATHSA «rJIaBHas moarpymma (A-rpynma)» u «mobounas moarpymnmna (b-
rpynma)», Mainble Hu OOJbIIME IEPHOABI, COOTHOCHTH OOO3HAYEHHs, KOTOpbIE HMEIOTCS B
HepHO}II/I‘IeCKOﬁ Ta6nnue, C YHMCJIOBBIMH XapaKTCPUCTHUKaAMU CTPOCHHUA AaTOMOB XUMHYCCKHUX
2JIEMEHTOB (COCTaB M 3apsij sapa, o0lee YUCIO IEKTPOHOB M paclpelielieHHe WX M0 3JIEKTPOHHBIM
CI0sIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB 3JI€MEHTOB U MX COCAMHEHHH B
npezaenax MajblX HEpHOAOB U IMIaBHBIX HOATPYIII C YIETOM CTPOSHHS UX aTOMOB;

KJIaccu(UIMPOBAaTh XUMHUYECKHE DJIEMEHTHI, HEOPIraHUYECKUE BEIECTBA, XUMHUYECKHE PEeaKkuuu (110
YHCIYy W COCTaBy YYacTBYIONIUX B PEaKIMH BEIIECTB, MO TeIUIoBoMYy 3(ddekTy, mo u3MeHeHHIO
CTETEHEeH OKHCIICHUS! XUMHYECKHUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMKUCHIBATH) OOIINE U CHEIUPUICSCKUE XMMHUSCKHUE CBOMCTBA MPOCTHIX U CIOMKHBIX
BEIIECTB, MOATBEP)KIas ONWCAaHWE INPUMEPAMH  MOJIEKYJSIPHBIX M HOHHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINH;

COCTaBJISITh YPABHEHHS DJIEKTPOJUTHYECKON OUCCOLMALMM KUCIJIOT, ILENOYed W COJed, MOJIHBIE H
COKpamI€HHbIE YpaBHEHHSA peakiuii HOHHOTO OOMEHa, ypaBHEHHs peaknui, MOATBEPKAAIOIINX
CYLIECTBOBaHME TEHETUUECKON CBSI3M MEXK/Y BEILIECTBAMH PAa3IUUYHBIX KJIACCOB;

PacKpeIBaTh CYIIHOCTH OKHCIIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUil TOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OallaHca ATUX pPeakiui;

NPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCUMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTH HPOTEKAHHS
XUMUYECKUX IPEBPALIEHUI B pa3JINYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEIHHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XHUMHYECKOr0 3JeMEHTa 10 (popMyJsie CoeIMHEHNUS, MaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOIUTD
pacy€Thl 10 ypaBHEHUIO XUMUYECKON peaKiny;

co0uoaTh MpaBuiia MOJb30BaHUsI XMMUYECKOW MOCYJ0N M JIaOOPaTOPHBIM 00OPYAOBaHHUEM, a TAKXKe
ImpaBujia O6paIIIeHI/I$I C BEUIECTBAaMM B COOTBETCTBUM C HWHCTPYKOUAMH 110 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHUYECKUX OIMBITOB MO IMOJIYYSCHHIO U COOMPAaHUIO ra3000pa3HbIX BEMIECTB (aMMHUaKa
Y YTIIEKUCIIOTO Ta3a);

NPOBOJMTH PEaKIHH, MOATBEPKAAIONINE KAaUeCTBEHHBIA COCTAB Pa3IMYHBIX BEILECTB: PAaClO3HABATDH
OTBITHBIM MyTEM XJIOPH[I-, OPOMHU-, HOIUI-, KapOoHaT-, ocdar-, CHIUKAT-, CYIb(aT-, THIPOKCHUI-



WOHBI, KATHOHBI aMMOHHUS M WOHBI M3yYCHHBIX METAJIOB, MPHUCYTCTBYIONIHNE B BOJHBIX PacTBOpax
HEOPTraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIC OINEPAIMKM MBICIUTEIBHON NEATEIHbHOCTU — aHajJu3 M CHUHTE3, CpPaBHEHUE,
000011eHIe, CHCTEeMaTH3aIINIO, BEISIBICHNE TPUYNHHO-CIIEICTBEHHBIX CBA3EH — U N3YYEHHUS CBOICTB
BEIIECTB W XHMHYECKHX pEaKIWi, €CTECTBEHHO-HAyYHbIE METONbl IIO3HAHWS — HAOIIOIeHNE,
WU3MEPECHHE, MO/JICIIMPOBAHNUE, SKCIICPUMEHT (PEaJIbHBIA U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauyecTBO yacos

N HaumeHoBaHme pa3neioB H TeM MPOrPaMMbI K I JICKTPOHHbIE (1M PPOBHIE)
n/n pasa porp Bcero OHTPOILHBIC PaKTiieckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1.1lepBoHayaabHble XUMUYeCKHe TIOHATHS
11 Xumusi — BakHas 001aCTh €CTECTBO3HAHUS M IPAKTHUECKON 5 5 Bu6mmoreka LIOK
' JIeSITSIILHOCTH YeJI0BeKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XuMu4ecKue peakiiuu 15 1 Egg?;;;:eeﬁ;ciorﬁn £41837¢
Hroro no pazaeny 20
Pa3jnen 2.BaxkHeiilue nmpeacTaBuTe/1d HEOPraHMeCKUX BeleCTB
2.1 Boznyx. Kucnopon. [Tonstie 06 okcumax 6 ﬁﬁﬁ/ﬁiﬁiiﬂﬁﬂ £41837¢
2.2 Bonopon.IlonsTie o KUCI0Tax U COMAX 8 1 ﬁgg?%:iﬁ&?ﬁn £41837¢
butmmoreka [IOK
2.3 Bona. PactBopsr. [lorsTre 00 OCHOBaHUAX 5 1 1 https://m.eds00.ru/7f41837¢
N bubnuotexa [IOK
2.4 OCHOBHBIE KJ1aCChl HEOPraHUUECKUX COCTUHEHUN 11 1 1 https://m.eds00.ru/7f41837¢
HUroro mo paznemy 30

Pasnen 3.1lepuoguuecknii 3axon u Illepuoanyeckasi cucreMa XMuMHU4YECKUX 3J1€MEHTOB
OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIE PEaAKIIUN

. . MenaeneeBa. CTpoeHne aToMOB. XMMHY€ECKAasl CBSI3b.

31 IIepnonnueckuii 3akoH u [leproanueckas cucteMa XUMHYECKUX 7 bu6mmotexa [IOK
' anemenToB JI. . Mennene-eBa. CtpoeHue atoma https://m.edso0.ru/7f41837c
32 Xnumuaeckas cBsi3b. OKHUCIMNTEIIFHO-BOCCTAHOBUTEIBLHEIC 8 1 butmmoreka [IOK
' peaxiu https://m.edsoo.ru/7f41837c
butmmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa IOK
p p https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 68 4 5
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9 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne (uudposbie)
w/n HaumenoBanue pa3aejioB U TeEM IIPOrpaMMbl Beero KoﬁﬂTpo,m,H],]e I'[pﬁaKanec]cue 05pa30BaTEJ1bele
pa6oThI padoTbI pecypesi
Paznen 1.BeniecTBo M XMMUYECKHE PeaAKIIUN
11 IToBTOpeHwue u yriryOaeHre 3HaHuH OCHOBHBIX Pa3AeioB Kypca 8 5 1 bubmmorexa [IOK
' Kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKHUX PEaAKIUit 4 bubmorexa HOK
' p peaxtt https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTUYECKAS JUCCOLMALINSL. XUMUUYECKUE PEAKLIUU B 8 1 1 bubmmorexa [IOK
' pacTBopax https://m.edso0.ru/7f41a636
Hroro mo paznemy 17
Pasnen 2.HeMeTa/uIbl U HX COeITMHEHHSA
21 OO6mras xapakTepuCTHKa XUMHIECKHX 1eMeHTOB VIIA-rpymib. 4 1 Bubnunoreka [IOK
' ["anoreHs! https://m.edsoo0.ru/7f41a636
29 OO6mras xapakTepUCTHKA XUMHIECKHUX AIEeMEHTOB VIA-Tpymmbl. 6 Bubnuoreka [IOK
' Cepa u eé coeTMHEHUS https://m.edso0.ru/7f41a636
23 OO6mras xapakTepUCTHKa XUMHYECKUX dIEeMEHTOB V A-TPyIITIBL. v 1 Bubnuoreka [IOK
' A3or, hochop 1 uX coeUHEHUsI https://m.edso0o.ru/7f41a636
24 OO0m1ast xapakTepUCTUKa XUMUYECKUX y1eMeHToB IV A-rpynmsl. 8 1 2 Bbubnuoreka LIOK
' Yriepoa v KpeMHUH U UX COSTUHCHHUS https://m.edsoo.ru/7f41a636
Hroro o pasneny 25
Paznen 3.MeTa/uibl M UX COeTUHEHUS
. bubnuorexa [JOK
3.1 Obume CBOACTBA METAIIOB 4 https://m.edso0o.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiimme MeTamisl M UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20

Pa3znen 4. Xumus 4 okpy:kawuas cpeaa
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4.1

BemectBa n MaT€puralibl B JKU3HU YCJIOBEKA

3 bubmuoreka LIOK
https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE BpeMs 3 Eubmiorexa OK
p P https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

N KounyecTBO 4acon Tara Dy1ieKTPOHHbBIE N (PPOBLIE

o | Temaypoka Beero Kontpoabubie  IIpakTuyeckue — o0pa3oBaTeJjbHbIE
padoThI padoThI pecypchl

1 IIpenmet xumuw. Porb XUMUW B KU3HA 1 bub6mmoreka [JOK
yenoBeka. Tena v BelecTa https://m.edsoo.ru/ff0d210c

2 ITonsiTHE 0 METONAX MMO3HAHUS B XUMHH 1 ﬁgg:};/(r);zzas&orﬁ/ffo 4227e
[IpaxTrueckas pa60TaEN9 1 «[IpaBuia paboTsl Bubmmorexa [IOK

3 B J1a00paTOpUH U IPUEMBI 0OpaIIEHUS C 1 https://m.edso0o.ru/ff0d23dc
nmabopaTopHBIM 000PYIOBAHHEM) — :

4 Yuctele BemecTBa U cMecH. CriocoObl 1 bubnmoreka IJOK
pasjieneHus cMeceit https://m.edsoo.ru/ff0d26ca
HpaKTqueCKa;{ pabota Ne 2 «Paznenenue § BuGmmotexa LOK

5 cMmeceil (Ha mpuMepe OYUCTKH MOBAaPEHHOM 1 https://m.eds00.ru/ff0d28c8
COJIN)» — )

bub6mmoreka [IOK

6 ATOMBI 1 MOTIEKYJIBI ! https://m.edsoo.ru/ff0d2aéc

7 XHUMHYECKHe AIeMEHThI. 3HAKH (CIMBOJIBI) 1 bubmmnoreka [HOK
XUMWYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U cI0XKHBIC BEIIECTBA 1 bubmorexa LIOK

P 1 B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIAPHOE YUCHHUE 1 bubamorera LOK

YIpHOC Y https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIIECTB. Butmorexa LIOK

10 Xumudaeckas hopmyina. BateHTHOCTs aTOMOB 1 hitps://m.edsoo.ru/ff0d2eae
XHMHYECKUX 3JIEMEHTOB — :

11 OTHOCHUTENbHAsI aTOMHAs Macca. 1 bubnmnoreka [HOK
OTtHOocHTeNbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas g0 XUMHYECKOT0 DJIEMEHTA B 1 butmmoreka [IOK
COCIMHEHHH https://m.edsoo.ru/ff0d350c

13 KommgecTro BemecTBa. Mok, MomnspHas 1 bubmmoreka [[OK
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macca
du3ndecKue U XUMHUICCKUE SBICHHUS.

https://m.edsoo.ru/ff0d5230
bubmmoreka [JOK

14 XuUMHYecKast peaKiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ yCa0BUs NPOTEKAHUS Bu6mmoreka LIOK
XUMHYECKHUX PeaKIMi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHCHHUS MACChl BELICCTB. bubnunoreka [JOK
XUMHYECKHE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Bbrunciienus KoJIM4ecTBa, MacChl BEIIECTBA MO bubnunoreka [JOK
YPaBHEHHSAM XMMHUUCCKHUX PEAKIHI https://m.edsoo.ru/ff0d5708
R —————— Bu6miorera LIOK
A P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — Y4YE€HBIN-3HIIUKIONEINUCT. bubmunorexa LIOK
O00011IeHHE U CUCTEMATH3ALUS] 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel no Teme «BemiecTsa Bu6mmoreka [IOK
U XUMHUUYCCKHUE PEAKITUI) https://m.edsoo.ru/ff0d4290
p | T e Cormmsone B LOK
poA p m ' https://m.edsoo.ru/ff0d448e
O30H
22 reropota (peasin oxenemn, roperne) Bu6miorexa LIOK
po/la (pearit - TP ' https://m.edsoo.ru/ff0d4614
[Monsitue 00 okcumax
’3 55160;0;13 HHOI,JIZ%HM KHCJIOpPO/Jia B Bubmorexa [IOK
patop https://m.edsoo.ru/ff0d497a
poMblnuIeHHOCTH. I IpuMeHeHne kuciopoaa
24 nommuc o repuoxmmcExow ypasnen BuGmnorera LLOK
p P ’ https://m.edsoo.ru/ff0d4790
OK30- U SOHAOTCPMHUYCCKUX PCAKIIUAX
25 Sarpwmame sosyne, enocedst er BuGmorexa LIOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
IpEeOTBPAIICHHS
2 lonyacnme n cobmpantc icropor uGmiorexa LIOK
Y oUb oA, https://m.edsoo.ru/ff0d4ae2
U3y4EHHE ero CBONCTBY
27 Bopopon — sneMeHT U MpocToe BEUIECTRO. Bbubmmoreka [IOK
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Haxoxnenue B mpupoae

https://m.edsoo.ru/ff0d4dd0

28 du3nyeckre U XUMHUYECKHE CBOMCTBA bubmmoreka [JOK
Bojopoa. [IpiMeHenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHCIOTAX H CONAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4YeHHs BOAOPO/Ia B bubnunoreka [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
3L lonyuenme n codupane sotopora BuSmaotera LIOK
o ’ https://m.edsoo.ru/ff0d4f42
U3YyYCHUE €r0 CBOHCTBY
N .. bubnmoreka IJOK
32 MounsipHblit 006E€M Ta30B. 3aKOH ABOTaApO https://m.edsoo.ru/ffod542¢
35 rasa o ero wmeetiony romcersy pénecrsa Bubanorera LIOK
.. Y ¥ BEH https://m.edsoo.ru/ff0d55a0
i 00BEMY
o | P b e S B LOK
peaxit . https://m.edsoo0.ru/ff0d5708
OTHOIIICHUH ra30B
35 ®dusnveckrie 1 XUMUYECKIE CBOMCTBA BOBI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
N bubmuotexa [{OK
36 CoctaB ocHoBanuii. [loHsiTHE 00 MHANKATOPAX https://m.eds00.ru/ff0d59e2
3 meacemcnmie pactopm. Maccosen rons BuGaorexa IOK
H P P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
B iprorosnenme pactaopos ¢ onpereataoi BuSmrotera [IOK
PUroTe ep P! pel https://m.edsoo.ru/ff0d5eba
MacCCOBOH J10JIeH paCTBOPEHHOTO BEIIIECTBAY
39 Kontposbnast padora Ne2 o teme «Kucnopo. bu6mmotexa [{OK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiiaccuuKanus, bubnmnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydenue u XMMHYECKHE CBOKCTBA Butmiorexa [IOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX

OKCHIOB

https://m.edsoo.ru/ff0d664e
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42 OcCHOBaHUS: COCTaB, KiIacCU(UKAIINSA, bubnunoreka [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenue u xuMHUYECKHE CBONCTBA Bu6mmoreka LIOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kinaccudukanms, butmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [ony4yeHne u XUMUYECKUE CBOMCTBA KHCIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka [IOK
MOJYYIEHHUS, XUMUIECKHE CBOMCTBA https://m.edsoo0.ru/00ad9474
IIpakTudeckas padora Ne 6. Permenne
47 9KCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubanoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9b7c
COCAMHEHUIN»
48 I'eneTnyeckas cBsI3bp MEXIy KJIaccaMu bubmmoreka [HOK
HEOPraHMYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI Bubmorexa LIOK
https://m.edso0.ru/00ad9ch2
KontponbHas padota Ne3 no Teme "OcHOBHBIE bubanoreka [HOK
50 <0 .
KJIACChl HEOPTaHUYECKUX COSTUHEHHI https://m.edsoo.ru/00ad9ela
51 gjﬁf:::iﬁiiiﬁ?ﬁ:g;HI@II;E?[ITIE? 0 Tpymmax bubamorexa LHOK
’ https://m.edso0.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
52 cncrea ximmmcon smeventon L 1. BuGmnorera LIOK
T https://m.edsoo.ru/00ada52c
Meneneena
53 Ileprozs!, rpynnsl, HOATPYIIIBI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CoCcTaB aTOMHBIX sIZIEp. bubmuoreka [IOK
H3zoromsl https://m.edsoo.ru/00ada342
S5 anewenton Hepmommacerat verennt 1. 1 BuGmiorexa LIOK
T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepruCTHKa XUMHUIECKOTO 3JIEMEHTA IO bu6mmotexa [IOK

€ro noJyioxkeHuto B [lepuoaudeckoit cucreme

https://m.edsoo.ru/00ada824
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M. . MenneneeBa
3uauenue [leproamaeckoro 3aKoHa A

bub6mmoreka [JOK

57 DA3BHTHA HAYKH 1 TPAKTHIH. A 1. ! https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HBIH, Iearor U rpakIaHuH
58 DNEeKTPOOTPULIATEIEHOCTH aTOMOB 1 bubnunoreka [JOK
XUMHAYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
59 HonHas xumHieckas casish ! https://m.edS(I)lo.ru/OOadac34
60 KoBaneHTHas NoJspHas XUMUYECKasl CBSI3b 1 bubmorexa LLOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HenospHas XUMUYECKast CBA3b 1 buGmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmunorexa LIOK
62 Creneti okuCIeHus . https://m.edS(I)laru/OOadae28
63 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIE PEAKITUT 1 bu6morexa LOK
https://m.edso0.ru/00adb076
bub6mmoreka [IOK
64 OKHCIINTETH U BOCCTAHOBUTEIH 1 https://m.e dS(I)lo.ru 100adb076
65 Kontponbnas padota Ne4 o teme «Ctpoenue 1 bu6immoreka [IOK
aToMa. XUMHUYECKas CBA3b https://m.edsoo.ru/00adb486
66 PesepeHslii ypok. O6o01menue n 1 bu6imoreka [IOK
CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
67 Pe3zepeHsiii ypok. O6o0uieHne n 1 bubanoreka LIOK
CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/00ad9ch2
68 Pe3zepeHsiii ypok. O6o0uIeHne 1 1 bubanoreka LIOK
CHCTEMaTH3aIUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauuecTBOo yacoB

DyeKTpoHHbIe HUPPOBBIE

Ne Tema ypoka Kour Aara o0pa3oBaTeJbHbIE
/i Beero poiabHbie  IIpakTu4yeckue W3yHeHusI p
padoThI padoThI pecypcbl
L cntrea xmmmcon steventos 11 ) Bufimorexa I1OK
T https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘ICCKiX AJIEMEHTOB TIEPBBIX TPEX 1 bubmorexa [IOK
https://m.eds00.ru/00adb6b6
MEPHOJIOB

3 Knaccudukamnus 1 HOMEHKIATypa 1 bubmmorexa [IOK
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabpl XuMHYECKOH CBSI3U U THITBI 1 bubmuoreka LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel mo Teme

5 «IToBTOpEHME 1 yriyONeHne 3HAaHUN 1 1
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiaccay

6 Knaccudukarnus XuMU4eCKUX peakini 1o 1 Bu6nuoreka IJOK
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0

7 Howmmieo roverenmmurereporommx 1 BuGmmorerca LIOK

https://m.edsoo.ru/00adbe9a
peaxIusx
[ToHsiTHE O XMMHYECKOM PaBHOBECHH.

8 @DaKTOpBL, BAUSIOLIUE HA CKOPOCTh 1 Bbubnuorexa LIOK
XUMHUUYECKOI PeaKIy 1 MOJI0KCHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PaBHOBECHS

9 OKHCIUTETHFHO-BOCCTAHOBUTEIHHBIC 1 Bbubnuoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopust AIEKTPONTUTUIECKON JTUCCOLUALINH. 1 bubmuoreka LIOK
CunbHbIe U crabble 3JEKTPOIUTHI https://m.edso0.ru/00adcd68

. bubnmnorexa [IOK
1 VIoHHbIC ypaBHCHHS peaKiit ! https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIOT H OCHOBAaHUM 1 bubmunoreka IIOK
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B CBCTC HpeI[CTaBJ'ICHI/Iﬁ 00
BHGKT‘pOHHTH‘{GCKOﬁ Jucconuanu

https://m.edsoo.ru/00add5d8

XHUMHUYECKHE CBOIICTBA COJIEH B CBETE

13 MIPEACTABICHUN 00 JICKTPOTUTHICCKOM bubmorexa HOK
pea p https://m.edso0o.ru/00add8b2
JIUCCOLINAITIHI
14 TTonsTue o ruaponuse conei bubmorexa HOK
p https://m.eds00.ru/00add9d4
. bu6nmoreka IJOK
15 O0600mmeHne 1 CHCTeMaTH3aITUs 3HAHH https://m.eds00.ru/00addd12
16 [Mpaktuueckas pabora Ne 1. «Pemenne Bubmuoreka [JOK
IKCIIEPUMEHTAJIBHBIX 331aW» https://m.edsoo.ru/00addbfa
17 Onenmponimiscers anecomans ubmiorera LIOK
P o LML https://m.edsoo.ru/00addecQ
XHUMHYECKHE PEaKIH B PACTBOPAX»
18 O01mas XxapakTepruCTHKA TaIOTeHOB. bubmmorexa [IOK
XUMHYECKHE CBOICTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 xanvmecn caotion, noryaenc Bufimorera LIOK
> TOIYH ’ https://m.edsoo.ru/00ade104
IIpUMEHEHUE
20 gl%?)fﬁif{il?&%i?(?ﬁ? iflci(r)lf;elie YeHUE bubimorexa HOK
Loy » 13Y https://m.edsoo.ru/00ade348
e€ CBOWCTBY
y | e o ymmermn s Bumorra LK
’ https://m.edsoo.ru/00ade488
H30bITKE
22 OO6mras xapakTepucThka 3y1eMeHToB VIA- bubnuoreka [IOK
TPYIITBI https://m.edsoo.ru/00ade64a
23 Haxomaenmie coput e cosmmenit o bumrorexa LIOK
5 P " https://m.edsoo.ru/00ade64a
npupojie. XUMUYECKUE CBOMCTBA CEPbI
o4 CepoBoiopoJ1, cTpoeHHe, (PM3UYECKUE H bubnmorexa [JOK
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuel ceprl. CepHas Knenota, Bubnmorexa LIOK
25 (uznveckre U XUMHUUECKHE CBOWCTBA,

IMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XHUMHUYECKHE PpCaKkuum, JCKaluue B OCHOBE
IMPOMBITIIJICHHOT'O crocoba MMOJIy4YCHUA

bubmunoreka LIOK

26 CEpHOM KUCITOTEL. XMMUYECKOE 3arPA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIel cpebl COeAMHEHUSIMH CEPBI
Brrarcnenre MaccoBo# 10K BBIXOa bubmmorexa [IOK

27 .

HPOJYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mast xapakTepHCTHKA SIeMEHTOB V A-
rpynnsl. A30T, pacCIpOCTpaHEHHE B Bubnmuorexa LIOK

28 .
npupoje, GU3nIeCKUe U XUMHUCCKHE https://m.edsoo.ru/00adeea6
CBONCTBa

29 AMMHak, ero QuU3NIecKkue U XUMHUIECKHE bubmmorexa [IOK
CBOMCTBA, OJyYCHUE U IPUMCHEHHE https://m.edsoo.ru/00adf004

2 lonyacnme mmmmaka, wyaene ero Bufimorera LIOK

o 1Y https://m.edso00.ru/00adf180
CBOICTB»

31 A3oTHas KUCIIOTa, e€ pu3nueckue u bubmuoreka LIOK
XUMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcnons30BaHrEe HUTPATOB U COJIEH

32 aMMOHHUS B KaUE€CTBE MUHEPAIbHBIX Bbubnuorexa LIOK
ymobpennii. XuMHUIeCcKOe 3arps3HeHre https://m.edsoo.ru/00adf518
OKpYKarollel cpefibl COSAMHEHUIMH a30Ta

B o duseon ot ubmotera LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, IOTyUYCHHE
B mepamm yioGpennit Sarpmennc BuGanorexa IOK
DaIbHBIX yI00D - Jarp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpeibl hocharaMu

35 Yraepon, paclipocTpaHEHUE B PUPOJIE, bubnuoreka [IOK
(hm3HUecKre U XUMHYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriepoja, ux Gpusnueckue u
XHUMHYCCKHE CBOMCTBA. JKOJIOTHUCCKHE Bu6nmoreka IJOK

36 .
poOJIEMBbI, CBSI3aHHBIE C OKCHIIOM yTJIepo/ia https://m.edsoo.ru/00adfebe
(v)

37 VYronpHas KUCIOTA U €€ CONU bubmmorexa [IOK

https://m.edso0.ru/00ae006¢
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[Ipakrryeckas padota Ne 4 o Teme

bu6nmoreka IJOK

38 "[Tony4yeHue yrieKucioro rasa. )

KauectBennas peakius Ha kapOboHaT-HOH" https://m.edsoo.ru/00ae027e
IlepBoHavyaIbHBIC TTOHSTHS 00 Bubmorexa [[OK

3 OPTAHITICECKIX BEIECTBAX KAK O https://m.edso0.ru/00ae054e
COCIIMHEHHUSIX YTIIepoja

40 KpeMmuuii 1 ero coeHeHUs EH6H_HOT6Ka LOK

https://m.edsoo.ru/00ae080a
ITpakTrueckas padora Ne 5. Perenue

41 9KCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«BaxxHelinie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHHMS
KonTponbaas padora Ne3 o Teme

42 «BaxkHeime HeMeTaJUIbl U X BH6JI,HOTeKa HOK

https://m.edsoo.ru/00ae0e18
COCTHHCHHMS
OO01mas XapaKTEePUCTUKA XUMUIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTainueckas Bu6nuoreka IJOK
CBSI3b U METAJUTHUYECKasi KPHCTAJUINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAJIJIOB
XUMHUYECKHE CBONCTBA METAJIOB.

44 ONEKTPOXUMHUYECKUH P HANIPSHKEHU I BHGJI,HOTeKa LIOK

https://m.edso00.ru/00ae1156
METaJIIOB
O061ue crocoObI OTyYEHHsI METAJLIOB.

45 Crnnassl. BeUucieHus no ypaBHEHUSIM Bbubnuorexa LIOK
XUMHAYECKHUX PEAKIINI, €CITH OIWH U3 https://m.edsoo.ru/00ael1156
pEeareHToB COJEPKUT MPUMECH

46 IlonsiTHE O KOPPO3WHU METAIIIOB BHGH_HOTeKa 0K

https://m.edso0.ru/00ae1278
Bu6nmoreka IJOK

4t Ienourpie MeTan bl https://m.edso0.ru/00ae14b2

48 OKCHIBI M TUAPOKCHIBI HATPHUS U Kaus BH6H,HOTeKa HOK

https://m.edsoo.ru/00ae14b2

49 [IenouHO3eMeNbHBIE METAILIBI — KaJbLUN U bubnmnorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxkneiimme coequHEHUS KaJlbIUI bubmuoreka IIOK
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https://m.edsoo.ru/00ael5e8

51 O0001IeHNE ¥ CUCTEMATHU3aIUs 3HAHU T
52 JK€cTkOoCTh BOIIBI M CITOCOOBI €€ yCTpaHeHHS BH6JI,HOTeKa [OK
https://m.edso00.ru/00ae1886
o | psmeetas pors 6 oo B LOK
yerpanenns” https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 AJOMHHHH https://m.edsc])_E).ru/Oanlc64
55 AmdoTepHbIe CBOHCTBA OKCUAA U Bubmuoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubnmorexa [IOK
56 Keneso https://m.edsc])_E).ru/OanldSG
57 Oxcupsl, TuApoKcuab! u conu xenesa (1) u bubmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE ¥ CUCTEMATHU3aIUs 3HAHU T
59 tenepmientatmm saad 10 Towe. Biubmaorera LIOK
«BaxkHennme MeTaibl 1 UX COSIMHEHUS) https://m.edso0.ru/00ae3de8
BbruncieHus Mo ypaBHEHUSAM XUMUYECKUX
o | Dom com ot peremn s Bumorea 10K
Brruricnenust MaccoBoOi 10 BBIXO/1a https://m.edsoo.ru/002e1750
MPOYKTA PEAKIIUU
61 O000I11IeHNE ¥ CUCTEMaTHU3aIINs 3HAHU T
62 Kontponbnas padota Ne4 mo teme
«BaxkHene MeTalIibl ¥ UX COEINHEHUS)
63 BemectBa u MaTepuaibsl B IOBCEIHEBHOU Bu6nmoreka IJOK
JKM3HHU YeJIOBEKa https://m.eds00.ru/00ae3f50
64 XUMHUUYECKOE 3arpsi3HEHUE OKPY KAOLEH Bubmoreka [JOK
cpezp https://m.edsoo0.ru/00ae4270
65 Ponp xuMuu B penieHUH 3KOJIOTHYECKUX Bubmoreka [JOK
npobieM https://m.edsoo.ru/00ae4270
66 PeseprHeIit ypok. O000mIeHHE 1 Bubnmnorexa [JOK
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CHUCTCMAaTHU3alus 3HAHUH

https://m.edsoo.ru/00ae0d0a

67 PeseprHbIit ypok. O6obmenne n 1 bubmmoreka [JOK
CHCTEMAaTU3als 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepeHslii ypok. O6001eHue 1 1 Bubnmuorexa LHOK
CHCTEMATU3als 3HAHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






