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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuM [1a€T NpECTaBICHUE O LEAX, OOLIeH cTpaTeruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYyYaIOLUIUXCS CpPEICTBAMH Y4YEOHOIo
npeamera, YCTaHaBJIMBAET o0s3aTenbHOe IPEAMETHOE COJIepKaHue,
IpPEAYCMATPUBAET PACHPEACIICHUE €r0 IO KjaccaM M CTPYKTYpUPOBaHUE IO
paszenaM M TeMaM IPOrpaMMbl 0 XHMHUH, OIPEAETSAET KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEp/KaHMUS, PEKOMEHAYEMYIO
MOCJIEOBATEILHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0CcOOEHHOCTEW O00ydYarouuxcsi, ONpelnessieT BO3MOXKHOCTU — MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelnbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaIOMIEroCsi MO OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHME XUMHH CIY>KUT OCHOBOM i (pOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
HHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYyTAX PEHICHHUS TriI00aibHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CHOCOOCTBYET  pealu3al  BO3MOXKHOCTEM  Jjii  caMOpa3BUTHUA U
dbopMupoBaHUS KyIbTYphl INYHOCTH, €€ 001Iel 1 QYHKIIMOHATHLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPOPECCUOHAIBHON JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISIIa HA €AUHCTBO MIPUPOBI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS  IeJarormuecKu
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHH W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSTHI
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHATUM O XUMHUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUYECKON COCTABIISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya y4eOHOTO TMpeaMeTa COCTOUT B (POPMUPOBAHMHU CHUCTEMBl XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peaklyii, B (OPMUPOBAHUM U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs Ha CHCTEMaTU4YeCKOe MPHUOOIICHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUSA W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHHE Yy OOYyYalOIUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
IEJIECO00pa3HOr0 TOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOI Cpeibl;

— pa3BUTHE MOTHUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyieMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcCUTENbHAS AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrne U XUMHUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHMs. Knaccudukarms
XUMHUYECKUX peaKIuii (COequHEHNUsI, Pa3JIOKCHHS, 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUUYECKOH IMOCYA0M, MpaBuiaMu paboThl B 1abopaTopuul U
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM O00OpPYAO0BAaHUEM, U3YyUYEHUE U OIKMCAHUE
GU3UYECKUX CBOHCTB O0Opa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOCHHE
bu3nveckux (TIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJCHCAIUS BOJABI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOM) SBICHUM, HAOMIOACHNE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHum, B3auMoAeHCTBHUE keme3a ¢ pactBopoM coiu meau (I0),
M3y4YeHHE CIOCOOOB pa3/IeNIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHUE,
BBITIApUBAHUE, JUCTUUIAIMUSA, XpoMaTorpadus, MpoBeeHUE OYUCTKH TTOBAPECHHOMN
conv, HaAOJIOJICHUE W  OINHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIed MOJIEKY
(LIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kuciopona. CrocoOb



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arps3HECHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcunoB. Du3nueckue MW XUMHYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPTaHMYECKUX COETUHEHH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyUYCHHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
NpekpaiieHus ropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMu OKCHIOB W
ONHMCAHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yYCHHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HaTprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BAaHUE  BUACOMATEPHUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAaKUUW HEUTpalu3aluu, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonsTtue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTepHbIE OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
U rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEepUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxkenuro B [lepuoanueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JI1 Pa3BUTUA Haykh W mnpaktuku. [[. V. MeHneneeB — y4€HbIM U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLNN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanmsi MeXIMpEeIMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B § Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIUX eCTeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHH, ABJISIONIUXCS CUCTEMHBIMH JIUII OTISIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHaln3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIENb, SIBIICHHUC.

dusnka: wmaTtepusi, aTOM, DOJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (PM3UYCCKUE BEIMYMHBI, CTUHUIIBI
MU3MEPEeHHsI, KOCMOC, IJIaHEThI, 3BE3/1p1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpandbl, TOPHBICE MOPOJIHI,
IOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOIO 00111ero 00pa3oBaHMs JOCTUTAIOTCA B XO/€ OOy4YEeHHS
XUMHU B €AMHCTBE Y4e€OHOM M BOCHHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMHU POCCHUMCKUMU
COLIMOKYJIBTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MNpaBUJIaMU M HOpMaMu
NOBEJICHHSI M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HaHUs, CAMOPA3BUTHS U COLIUATU3ALMK 00yYalOIUXCsl.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCA CHUCTEMOM MO3UTUBHBIX
LIEHHOCTHBIX OPUEHTAIIUI U PACIIUPEHHE OIbITA JIEATEIbHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

[IEHHOCTHOT'O OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIECAMIO, TOHUMAHMS
3HAYEHUS XMMHUYECKOW HAyKH B KM3HU COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(pOpMaIeil o
NEPEIOBBIX JOCTUKEHUSIX U OTKPBITHSIX MUPOBOW M OTE€UECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IPEACTABIEHUS O COLMAIBHBIX HOPMaxX U IMpaBUiIaX MEKIUYHOCTHBIX OTHOUIEHUN B KOJUIEKTMBE, KOMMYHHKAaTUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-MCCIIEI0BATENHCKOM, TBOPUECKOM U JPYTUX BHJIAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JEATEIbHOCTH TMPU BBIMIOJHEHWM Y4YeOHBIX, MO3HABAaTEIBHBIX 3aj1ad,
BBITIOJTHEHUN XMMHUUYECKHX DJKCIIEPUMEHTOB, CO3JIaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHHWS K B3aMMOIOHUMAHUIO U
B3aMMOIIOMOIIIM B TpoIecce ITON YYeOHON NeATeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHHE U MOCTYNKH CBOUX
TOBApHUILEN C O3ULUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMUYECKOM pEaKIMH, COOTBETCTBYIOIIWE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U COCTABJISIOIIME OCHOBY JUIS MOHUMAHUS CYIIHOCTH HAayYHOM KapTHUHBI MHpA, IPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aMMOCBS3SIX YeJOBEKa C MPUPOIHON CPENoil, O posil XUMHUU B
MO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MO3HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUU MO XUMHUH, HEOOXOAUMBIC NI OOBSICHEHUS
HaOJII01aeMBbIX TPOLIECCOB U SIBJIEHUM, MO3HABATEIBHOW, MH(POPMALMOHHON M YUTATENIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM padOThl ¢ Y4E€OHBIMU TEKCTaMHU, CIPABOYHOW JUTEPATypOU, NOCTYMHBIMU TEXHUYECKUMU
cpeacTBaMu UHGOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEeHHI0O M TIO3HAHMIO, JI0O0O3HATEIBLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHMUIO,
IPOCKTHON M HCCIIEIOBATEIILCKON AESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPaBICHHOCTH M YPOBHS OOYydYeHUs B
JIaTbHEUIIIEM;

4) popmMupoBaHHs KYJbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3
KU3HHM, OCO3HAHUE TIOCJICJICTBUN M HEMPUATHE BPEAHBIX MPHUBBIYCK (YMOTPEOJICHHS ajKOroJisi, HAPKOTUKOB, KYpPEHUS),
HEOOXOAMMOCTH COOTIOJIEHUS TPaBUJI OE30MACHOCTH MPU OOpaIlCHUU ¢ XUMHUUYECKUMH BEIIECTBAMHU B OBITY M peabHOM
KU3HH;

S) TPy10BOI0 BOCTIMTAHUS

MHTEpEC K MPAKTHUYECKOMY H3Y4YEHHUIO mpodeccuil u Tpylna pa3iudyHOro pojia, yBaKeHHE K TPYAY U pe3ysibTaram
TPYIOBOM AESATENHHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHMM MO XMMHH, OCO3HAHHBIA BBHIOOP
UHAUBUAYATBHON TPaeKTOPUU MPOAOJIKEHUSI 00pa3oBaHUs ¢ y4ETOM JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEIHONW Mpo(eCCHOHAIBHOW AEATEILHOCTH M PA3BUTHS HEOOXOIMMBIX
YMEHHUH, TOTOBHOCTh aalITUPOBATHCS B TPOPECCHOHATILHOMN Cpejie;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

AKOJIOTHUYECKU 11€JIECO00pa3HOE OTHOIICHUE K IPUPOJIE KaK UICTOUHHUKY KU3HU Ha 3eMJile, OCHOBE €€ CyIlleCTBOBaHUS,
MOHMMAaHUE IIEHHOCTH 3/I0pOBOTO M 0Oe30macHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nUecCKOMy U TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS MpaBUil OE30MacHOTO TOBEICHUS TMPHU
paboTe Cc BEeUIeCTBAMHU, a TAKXKE B CUTYaLMIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIOJEH;

CIOCOOHOCTH MPHUMEHSATH 3HAHMS, MOJyYaeMmble NPU HU3YYEHUHU XHUMUH, [JIs PELICHUs 3a/ad, CBSI3aHHBIX C
OKpY’)Karoue MNpUpPOAHOM CpeloW, HJis TOBBIILICHHS YPOBHS 3KOJOTMYECKOW KYJIBTYpbl, OCO3HAHHUS TJI00aTbHOIO
XapakTepa 3KOJIOTMYECKUX MPOoOJeM U MyTeW UX pEelIeHUs MOCPEACTBOM METOJIOB XUMHUHU, HKOJIOTUYECKOTO MBIIIICHUS,
YMEHUSI pYKOBOJICTBOBATbCSI UM B IMO3HABATEIbHON, KOMMYHUKATUBHON U COIMATIBLHOMN MPAKTHKE.



METAIIPEMETHBIE PE3YJIBTATbBI

B cocTaBe MeTanpenMeTHBIX PE3yIbTAaTOB BBIACISIIOT 3HaUUMBbIC 1151 POPMUPOBAHUSI MUPOBO33PEHHUS OOIICHAYYHBIC
MOHATHUS (3aKOH, TEOpHs, MPUHITUII, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U APYroe.), KOTOPBIE UCTIOIB3YIOTCS
B €CTECTBEHHO-HAyUHBIX YYEOHBIX TpeAMETaXx U TO3BOJIIIOT HAa OCHOBE 3HAHUW U3 ATUX MpPeaMeToB (HOPMHUPOBATH
MpeACTaBIEHUE O IIEJIOCTHOM HAyYyHOW KapTUHE MHpa, M YHHBEpCaJbHble Yy4eOHBbIC JCHCTBUSA (TMO3HABATENIbHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpble oOecrneunBaoT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU e TETLHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHS UCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILJICHUS TPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMBICI XUMHYECKUX
MOHATUN (BBIACIATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMH TMOHSTHSIMHU), HCTOJb30BATh
MOHATUS JJIsI OOBSICHEHHs] OTACIBHBIX (DaKTOB M SIBJICHHH, BBIOMpPATh OCHOBAHUS W KPUTEPUHU [JIs KiaccuPuUKamuu
XUMUYECKUX BEIIECTB W XUMHUYECKHX PEeaKIui, yCTaHaBIWBATh NMPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXAY OOBEKTaMHU
U3Y4YEHUs, CTPOHTH JIOTHYECKHWE pacCyXJeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, IO aHAJOTHH), JejaTh BBIBOJBI U
3aKJIFOUYCHUS

yMEHHE TIPUMEHSTH B MPOIllecce MO3HAHUS TMOHATHS (TPEAMETHBIE M METalpeAMETHBIC), CUMBOJIMUECKHE (3HAKOBBIC)
MOJICJIM, HCIIOJB3yeMbIe B XHUMHUH, MPEOOPA30BLIBATh IMIUPOKO NMPUMEHSIEMbIC B XHMHH MOJEIIbHBIC TPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJ JJIEMEHTAa), XUMHUUYecKas (GopMmysia U YpaBHCHHE XHMHYCCKON pEakIuu — TIPH PEIICHUU
y4eOHO-ITO3HABATEIbHBIX 33J1a4, ¢ YIETOM ITHUX MOJICIIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIICC TBEHHBIE
MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEHIECTB U XUMHYECKUX PEaKIMM, BBISIBISATH OOIIHE 3aKOHOMEPHOCTH,
MNPUYUHHO-CJIEACTBEHHBIE CBS3U U IPOTUBOPEYHUS B U3y4AEMBbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciienoBaTe/IbCKHE AECTBUS:

YMEHHUE UCMIOJIb30BATh MOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B KAY€CTBE OCHOBBI JJIA
(bopMUPOBAHUS TUIIOTE3HI ITO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETCHHE OMBITA 1O IUIAHUPOBAHUIO, OPTaHW3AIMH W IMPOBEICHHUIO YYCHHYCCKUX IKCIICPUMEHTOB, YMEHHE
HaO0JII0/1aTh 3a X0JIOM MPOoIIecca, CaMOCTOSITEIIBHO MPOTHO3UPOBATh €0 PE3yiIbTaT, (HOPMYIHMPOBATH 000OIIEHNS M BEIBOIBI
10 pe3yJbTaTaM MPOBEAEHHOTO OIMbITAa, UCCIIEIOBAHHUS, COCTABIATH OTUYET O MPOJIeIaHHON padoTe.



Pabora ¢ undgopmanmeii:

yYMEHHUE BbIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUIOB U (OPM MpENCTaBICHHUS,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHUTEpaTypa XUMHUYECKOTO COACpP>KaHUs, CIPABOYHBIC
noco0usi, pecypcsl UHTEpHETA), KPUTUUECKH OLIEHUBATH MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPHUMEHSITh PA3NIMYHBIE METOAbl U 3alpoChl MPU IMOUCKE U 0TOOpe MH(MOpPMALMU U COOTBETCTBYIOIIMX
JAHHBIX, HEOOXOIUMBIX JJI BBIMOJIHEHUS YU€OHBIX M TTO3HABATEIbHBIX 3a/1a4 ONPEAeNEHHOTO TUIIA, MPUOOPETEHUE OMbITa
B 00JacTM UCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBIAJEHUE KYJIbTYpOH AaKTUBHOIO
UCIIOJIb30BaHUS PA3IMYHBIX TOHCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMpaTh ONTUMANbHYIO (OpPMY MpeACcCTaBICHUS
UHGOPMAILMK U WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECJIOKHBIMU CXeMaMU, JuarpaMMaMHu, ApyruMu popMaMu rpaduku
U UX KOMOWHAIIMSIMU;

YMEHHE UCIOIb30BaTh U aHAIM3UPOBATH B IMpOIlEcCe YUeOHOM U MCCIeN0BaTEIbCKON ACSTEIBHOCTH HH(POPMALIUIO O
BJIIMSTHUU TIPOMBIINIEHHOCTH, CEJIbCKOTO XO3SCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOM CpeIbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHS 3a]1aBaTh BOMPOCHI (B X0J/€ AUayora 1 (Win) AUCKYCCUH) MO CYIIECTBY 00CYyK/1aeMON TeMbl, (OpMYIHPOBATH
CBOM IPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS IPEIJIOKEHHON 3a/1a4u;

YMEHUS MPEJCTABIIATh MOJYYEHHBIE PE3YJIbTAThl IO3HABATEIBHON NEATEIbHOCTA B YCTHBIX M MUCbMEHHBIX TEKCTAX;
JIeNaTh MPE3CHTAIUI0 PE3yJIbTAaTOB BBIMOJHEHUS XUMHYECKOTO JKCHEpPUMEHTa (J1a0opaTOPHOTO OIbITa, J1a0OpaTOpHOU
PabOTHI 110 UCCIETOBAHNIO CBOMCTB BEIIECTB, YICOHOTO MPOSKTA);

yMEHHSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABAaTEIbHOM W HCCIIEIOBATEIBCKON
JESITeIbHOCTU TMPHU PEIEHWH BO3HMKAIOMIMX MPOOJeM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMS MO3MIIMI
(o6cyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS COBMECTHBIX JCUCTBUH, ONpeieseHue KPUTEPHEB
0 OIICHKE KAa4eCTBA BHIMIOJHEHHON pabOThI U IpYTHE).

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOSITEILHO OMPEACNSTh LENU NESITENbHOCTH, IIaHUPOBAaTh, OCYIIECTBISATh, KOHTPOJIUPOBATH U MPHU
HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO AESITEIBbHOCTD, BHIOMpPATh Hanbosee 3peKTUBHbIE CIOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATEIBHBIX 337]a4, CAMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH MPEMJIOKEHHBIN alrOpuT™M AEHCTBHU MOpH
BBITIOJIHEHUH 33J]JaHUN ¢ YYETOM TMOJYUEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX 00bEKTaX — BEIIECTBAX U PEaKIUAX, OLICHUBATh



COOTBETCTBHE ITOJIYYEHHOI'O peE3ysbTaTa 3asBICHHOM LENW, YMEHHME HCIIOJIb30BaTh M AHAIU3UPOBATH KOHTEKCTHI,
IIpEeIaracMple B yCIIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3YyNbTATOB IO OCBOCHHUIO O0S3aTENbHOTO COJAEP)KAHMS, YCTAaHOBJIEHHOTO JIAHHOM
dbenepanpHOil paboueld mMporpamMMol, BBIACISIOT: OCBOCHHBIC OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI
neicTBUH, cienuuueckue sl MpeAMETHONW 00JacTH «XUMUS», BUIbI JESTEIBHOCTU MO MOJYyYEHUIO HOBOTO 3HAHMS, €r0
UHTEpIpETaIU, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIIHUSX.

K koniy o0yueHus B 8 kiacce npeiMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXkaTh CHOPMUPOBAHHOCTD
y 00yyaromuxcsi yMeHHM:

PacKpbIBATH CMBICTT OCHOBHBIX XUMUUYECKUX TTOHATHI: aTOM, MOJIEKYJIa, XHMUYECKUI PJIEMEHT, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OJHOpPOAHAs U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHasT U
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBasi /10151 XUMUYECKOTO 3JIEMEHTA B
COCMHEHUHN, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHWE, COJb, DJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKHCJICHUS, XMUMHUYECKas peakius, KiaccuPuKamus peakiuid: peakluu COCIUHEHHS, PEeaKIuu pPa3IoKeHHUs,
peaKIuu 3aMeIleHHs, peakiuu OOMeHa, 3K30- U IHAOTCPMHUUECKUE PEAKIIUH, TeIUIOBOH 3P (dEKT peakiuu, sIpo
aToma, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, PAJANYC aTOMa, XUMHUECKasl CBSI3b, TOJIIPHAS U HETOJISIpHAS
KOBaJICHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTHOH, AHMOH, PACTBOP, MaccoBas J0Js BeniecTBa (MPOLICHTHAS
KOHIICHTpAIIMs) B pacCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX IMOHATHNH M TMPUMEHSTh 3TH TOHSITUS IPU OIMUCAHUU
BEILIECTB U UX MPEBPALICHU;

UCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY ISl COCTABJICHHs (POPMYJI BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIHIA,
OTIPEJICISITh BaJICHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCAUHEHUSX, CTEMEHb OKHUCIICHHS DSJEMEHTOB B
OMHAPHBIX COCTUHEHUSAX, IPUHAJIC)KHOCTh BEIIECTB K OMpPENeIEHHOMY KJIacCy COeIMHEHUI 1o GopMyiam, BU
XUMUYECKOU CBSI3M (KOBAJECHTHASI U MOHHAS) B HEOPraHUYECKUX COEUHEHUSIX;

packpbiBaTh cMbIci [leproanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHKUE TIEPUOIUYECKOM
3aBUCUMOCTH CBOWMCTB XMMHUYECKHX 3JJIEMEHTOB OT HX NOJOXKEeHUs B llepmomnueckor cucreme, 3aKOHOB
COXpPaHEHHUSI MACChI BEIIECTB, TOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHAa ABOraapo;



OMKCHIBATh U XapaKTEPU30BaTh TaONMMUHYIO (popmy Ileproanueckoit CUCTEMBl XUMUYECKUX 3JIEMEHTOB: pa3anyarh
MOHATHUS «IJIaBHas noarpymnmna (A-rpynna)» u «mnodounas noarpynmna (b-rpynmna)», manbsie U Oonblive NEPUOIbI,
COOTHOCHUTb 0003HAaYEHUSI, KOTOpBIE UMEIOTCs B Tabnuie «[lepuoanueckas cucreMa XuMu4yeckux 3yeMenToB 1. U.
MenpeneeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l spa,
oO111ee Y1CII0 3JIEKTPOHOB U PACIIPEICNIEHUE UX MO 3IEKTPOHHBIM CIIOSM);

KJIacCU(UIUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHMYECKHe BEUIECTBA, XUMHUYECKHUE peakUuH (M0 YUCIy H
COCTaBYy y4aCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOILIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMUHBIX KJIACCOB, MOATBEPKIas
OMKCAaHKE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLUM;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHMS
XUMHYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBUSIX;

BBIUUCISATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO XHMHYECKOIO
AJIeMeHTa 1Mo GopMylie COeTMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPaBHEHUIO
XUMHYECKOU peaKilny;

PUMEHSTh OCHOBHBIE OIEpallid MBICIUTEIBHONU JEATEIBbHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 0000IleHHe,
CUCTEMaTH3alluI0, KJacCU(PUKAIMIO, BBISBICHUE MPUUYMHHO--CIEACTBEHHBIX CBSI3€M — NJIsi M3y4eHHUs CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIMil, €CTEeCTBEHHO-HAYYHBbIE METOJbl IO3HAHHS — HAOII0/IeHHe, H3MEpEHUe,
MOJIETUPOBAHKE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

CJIeI0oBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKON MOCYI0M U JaOOpaTOPHBIM OOOPYAOBAHHEM, a TAKXKE MpaBUIIAM
oOpallleHusi ¢ BEUIECTBAMHM B COOTBETCTBHUHM C HHCTPYKIMSIMH IO BBIINOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHX
OIBITOB IO TOJYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX BELIECTB (BOAOPOJAA M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPENEIEHHON MACCOBOM J0JIEM pACTBOPEHHOIO BELIECTBA, INIAHUPOBATh U MTPOBOAUTH XUMHUYECKUE
SKCIIEPUMEHTBHl 110 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT € NOMOUIbK0 HHIWKATOpPOB (JaKMYC,
dbenondranenH, METUIOpaHX U IpyTHe).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 0 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 0 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aToma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIE PEAKIIHH
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | 0 0 bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1 0 0 bubmmorexa [OK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : 0 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0paToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | 0 0 bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK
8 | LHe TPHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1 0 0
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BELIECTBA 1 0 0 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 nommorexa [10

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs NPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
B https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00b€Ma, KOIHYECTBA
bubmmorexa [{OK
33 BEIIECTBA Ia3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosmydyenune u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
. bubmuorexa [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000JI0YCK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
59 HNoHnHas xumuyeckas CBs3b nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponsHas pabora Ne4 mo teme bubnunoreka [JOK




«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 ! bubmmoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTEMaTH3als 3HAHHUI https://m.edsoo.ru/ff0d61c6
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METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Meronunueckoe nocobue, O.I'abpuensn
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