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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KijaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOrOo  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil U3yueHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (PopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopmMupoBaHus KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSATENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK ¥ B TPO()ECCHOHATBLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHMH XUMHUU OOECIEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs OPUESHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxojaa K €€ uzydeHuto. ColiepkaHue CKIAJbIBACTCS U3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHUYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHuWe XUMHU MPOUCXOJHUT C MPHUBICYECHUEM
3HAHWM W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mup»,
«buonorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKM KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU 4YEJIOBEKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JIOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKd, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUM MpaBWJl O€30MacHOro oOpalieHus ¢ BElIeCTBAMHU B
IIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

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

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MTPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONIUX YHUBEpPCAJIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM UM E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’>KaloILlEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHHUH
XMMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B TOBCEJHEBHOM MKU3HU MU
TPYZAOBOM JAEITEIBHOCTH;

— (QopmupoBaHue y 0O0ydYarolIMXCS TYMaHMCTUYECKUX OTHOIIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4WCIO YacOB, OTBEAEHHBIX I HU3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B )KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOoMax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcCUTENbHAS AaTOMHAas Macca.
OtHocuTEeNbHAs MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEGHHS MacChl BellecTB. XUMHUUeckue ypaBHeHus. Kiaccudukarmms
XUMUYECKUX peaKIui (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IpaBuiaaMu paboThl B 1abopaTopuul U
npuémMaMu obOpalleHus ¢ 1abopaTOPpHbIM 00OpYAOBAaHHUEM, U3YUYCHHE W OINHUCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
bu3nveckux (TIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAUIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBUE Mella ¢ KUCIIOTOM) sSBJICHUH, HAOIIOACHUE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwuisi, pa3oKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBUE Xkese3a ¢ pactBopoM coiu meau (I0),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpoBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HAOJIOJICHUE W  ONHKCAaHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWS MACCHI, CO3JaHUE MOJEIEH MOJIEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3jaeMeHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEaKkuuu. TOIIMBO: yroib M MeETaH. 3arpsA3HEHHE
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.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHECHUSIM.

®usnueckue CcBoOWCTBa BOAbl. Boxga kak pactBoputenb.  PacTBopbLI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuposie U B KU3HU yenoBeka. KpyroBopoT BoAbl B PUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcupoB. ®Pusnueckue H XUMHUYECKHE
cBoOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucnot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

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

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHUN.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJII0AeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHns ropeHust (mokapa), O3HAKOMJICHHE C o0pa3laMud OKCHUIOB W
ONMHMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojcicTBue Bojaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB), HAOIIOJCHHE OOpa3IlloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),



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 MeETAJUIaMHU, PEAaKUUWd HEUTpadu3alyH, MOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAS] CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (OpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB NEpuoja H
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuonnueckoit cucreme . 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOAM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB 11 pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHne oOpas3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunle cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHSATUM, SIBIISIIOIIMXCS CUCTEMHBIMU I OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUS: HAYYHBIH (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usukKa: marepus, aroM, JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUJBI XUMHYECKOW CBSI3U. THIIBI KPUCTAIIUYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEH OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMU4eckol peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIHUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUIbHBIC U CA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xmopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), MPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEHHs, COSTUHEHUS ), pacllO3HaBaHHE HEOPTaHMYECKHX
BELIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUW Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qpuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3auMoOZEICTBUE C METalUlaMHM, HEMETajulaMH, WIeJI0oYaMu). XJIOPOBOIAOPO.
ConsiHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUYecKre cBoMcTBa. OKCHIABI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (QuU3HUECKHEe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckue). XUMHUYECKHE peaKilni,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOTHI. CONM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAKLHs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nUecKue U XMMUYECKUE CBOMCTBA, MojyueHue U npuMmeHenre. Cojm aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTpATOB M COJEH aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, pU3NIECKUe U XUMUUESCKHUE CBOMCTRA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAHEHUE B MpUpPOJAE, (PHU3MYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUYEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, TMOJYy4YECHHE U
npuMmeHerne. CoenuHeHHs KpeMHHsS B mpupojge. OOmmue mpeacTaBieHus o0
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 06€30MacHOr0 MCMOIb30BaHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraIoB), HaOIIOICHUE MpoIlecca OOyIJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cybdart-
MOH W HaOJIOJICHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBolicTBamMu azora, ¢ochopa W UX COeAUMHEHUU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUaoB), oOpasiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
cobupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydyeHHEe MPU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM VIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHUe, cCOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuid Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COEIUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atomoB. CTpoeHue MeTamioB. Merajunueckas CBsI3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMHUYECKHM  psif
HampspkeHu MeTamnoB. Ousnyeckne ' XMMUYECKHe CBOMCTBAa MeTauioB. OO01ue
crnocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTalb, YyryH, AIOPATIOMHHUIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B MPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusi U kanusi). OKCUIbl U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAX0XJI€HUE B mpupoae. PU3NUECKrue U XUMUYECKUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMma, HaxoXAcHUE B Ipuponac. Pusnyeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpO€HHE aToMa, HaxXoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHNE CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCTOJb30BAaHUE  BUIEOMATEpPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAQYECTBEHHBIX PEaKUU HAa MOHBI: MArHUsA, KAJIbLHUs, aJIOMHUHUS, IUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE U ONMKMCAHUE TPOILIECCOB OKPAIIMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHajIoB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YeEJIOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. IlepBas momoms mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (NMpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beuiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3Il0oB MaTEepHAOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceéa3u



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICb, SBICHHUC, ITAPHUKOBBINA
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIITYECKAsT
pemérka, CIUIaBbl, (U3HYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOA3JICMEHTBI, MAKPOIJIEMEHTBI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC TOPOIHI,
MIOJIC3HBIC MCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MIPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
oOlIecTBe MpaBUJIaMU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT IpoleccaM
CaMOTO3HaHMsl, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4eCKOro BOCIMTAHUS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEeIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKWU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BJIAAETh JAOCTOBEpPHONW MHOpMAIME O
NEPEIOBbIX JOCTMXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA:

IOPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUU YYEOHBIX, T[I03HABATEIbHBIX 3aJ]]a4, BBIMOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEACTBUM MTOCTYIIKOB;

3)EHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH00O3HATENBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM U  HUCCIEAOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IindyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBI BBIOOD
WHJUBUIYaJTbHON TPACKTOPUH MPOJOJDKCHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOM MPpoheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10rH9eCKOro0 BOCIIUTAHMSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
paBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEW MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHSl  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUNIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHUIO Yy4eOHOMH
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKT€pU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHUE HalIoIaTh 3a XOJ0M Ipoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PA3JIMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XOoJe Jauanora M (Wiad) JIUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSATENIFHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTaX; JeNiaTh MPEe3CHTAIUI0
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENbCKOM  NIEATENbHOCTH  TPH  pElIeHUHU
BO3HHUKAIONIMX MpOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIE YHUBepPcaJbHbIe YYeOHbIe TeldCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENU ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CIOCOOBI PEIICHUs] YICOHBIX U
MO3HABAaTEeNbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM  JCWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asABICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M AHAJTM3UPOBATh KOHTEKCTHI, IPe/IaraéMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHHUS H CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukamus peakiuil: peaxiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAs KOBaJIGHTHAS CBSA3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJIeHUS (opMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS  «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpynma)», Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMM MBICIMTENBHON AEATEIBHOCTU — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsI U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOICHHE, W3MEpEHue, MOJEIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHHEM, a TaKkKe IMpaBWiIaM OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJXYYCHUI0O W COOMpPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€ pacTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIHEPUMEHTHI MO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(maxkmyc, heHondTanenH, METUIOPAHXK U IPyTHE).

K koHily 00ydenus B 9 kjacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUYECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUHM HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNInYecKas), KpHCTaJUIMYecKass pemeéTka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy COeIUMHEHUH 1o ¢dopmyiaMm, BUA XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akonHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME MEPHOJBI, COOTHOCHUTD
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMHCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYAOBAaHUEM, a TakKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEIILHON JESTENbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peaslbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoaudecTBo4acon
HaumeHoBaHuepasae/io JuexkTponHble (¢ poBbIE)
n/ Bceer KonTtpoabHbiepadoT IIpakTnuyecknepador
B U TeMIIPOTrPaMMBblI oOpa3oBaTe/ibHbIEpeCyPChI
1 1] bl bl
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
XuMusti — BaxkHast
11 00J1aCTh €CTeCTBO3HAHUS 5 ) bubnuorexa [JOK
' U MIPAKTHYECKOU https://m.edsoo.ru/7f41837¢
JEATEIbHOCTH YEJIOBEKA
12 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peakuun https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
)1 Bo3ayx. Kucnopon. 6 bubnuoreka [IOK
) [Tousarue 00 oxkcumax https://m.edsoo.ru/7f41837¢
29 Bopopon.Ilonstue o g 1 bubnuoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
)3 Bopa. PactBopbl. 5 | 1 bu6mmoreka [JOK
' [TonsaTre 06 0OCHOBaHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl
bubmuoreka [JOK
2.4 HEOpPraHUYECKUX 11 1 1
. https://m.edsoo.ru/7f41837¢c
COEMHEHU N
Wroro no pazgeny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB JI. . MennesieeBa. CTpoeHueaTomMoB.




XuMHYeCKAACBA3b. OKI/IC.TII/ITe.]'ILHO-BOCCTaHOBI/ITe.TILHLIepeaKIII/II/I

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema
3.1 XUMHYECKUX JIEMEHTOB 7
. . Menneneena.
Crtpoenue atoma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢
Buneoypok
https://resh.edu.ru/subject/lesson/2053/mai
n/ .

XUMHYECKasA CBA3b.

bubmmorexa [{OK
https://m.edsoo.ru/7f41837¢
Buneoypok
https://resh.edu.ru/subject/lesson/2051/mai
n/

39 OKHUCIUTEIIBLHO- g 1
: BOCCTAHOBUTECJILHEBIC https://VOUtU.be/q KW3HaFaiO4 Nel
peakim https://youtu.be/ndbz3IxseYQ Ne2
https://youtu.be/ crqRZL Ze4 Ne3
bu6mmoreka [JOK
J4! 15
TOTO 1o pasiey https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmmnorexa [IOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
ara u3ydyeHus
KounyecTBouacos A y
N DJIeKTPOHHbIE
[
Kont IIo aKTH4e HPPOBLIE
n/ | Temaypoka p Mpakrn ¢ uupp
0JIbHBI IJIAHYy CKH o0pa3oBaTejibHbIE
n Bceero yecKkuep
epadoT pecypchl
a0oThbI
bl
[Ipeamer xumun. Posie Xumuu B KU3HA 1 bubnuoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
[TonsaTue o MeTo1aX MO3HAHUS B XUMUH 1
https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IIpaBuna
paboTHl B TaOOPATOPUH U TIPUEMBI | | bubnuoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pasaesieHust cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2
«Pa3nenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [OK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
ATOMBI U MOJIEKYJIbI, HOHBL BelecTBa
bubmuoreka [JOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO 1
https://m.edsoo.ru/ff0d2a6¢
ctpoenus. Kpucrannuyeckue penerku.
XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI)
bubmmoreka [JOK
XUMHUYECKUX 3JIEMEHTOB. SI3bIK XUMHUH. 1
https://m.edsoo.ru/ff0d2be8
Mertanibl 1 HEMEeTaJlIbl.




bubmuoreka [JOK

oOMeHa)

8 [IpocThie U ca0XkKHBIE BELIECTBA
https://m.edsoo.ru/ff0d2a6c
bubmmoreka [{OK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
bubmmoreka [IOK
10 Xumnueckas popmyrna. BareHTHOCTD
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
Ornpezenenre BAJIGHTHOCTH JIEMEHTOB B
bubmmoreka [{OK
11 OMHAPHBIX COEMHEHMSIX.COCTABICHHUE
https://m.edsoo.ru/ff0d323c
(hopmys IO BAJIGHTHOCTH

2 OTtHocuTenbHAsE aTOMHas Macca. bubnuoreka [IOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d350c

13 MaccoBas 0J1s1 XUMAYECKOTO dJIeMEHTa B bu6moreka [IOK
COCIUHCHUN https://m.edsoo.ru/ff0d5230

14 KonnuecTtBo BemecTBa. Mosbs. MossipHast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d37fa
®u3nuecKue 1 XUMHUYECKHE SIBJICHUSI.

15 Xumnueckas peakius [[pusnaku u bubnuoreka [JOK
YCIIOBUS MPOTEKAHUS XUMUUYECKUX https://m.edsoo.ru/ff0d3al6
peakuui

16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoauyecTBa, Macchl

bubnuoreka [JOK
17 BEILIECTBA 0 YPABHEHUSIM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMuuecknx peakuui
¢ p bu6mmoreka [JOK
18 (coenmHeHMs, pa3ioKeHHs, 3aMEIECHUS,

https://m.edsoo.ru/ff0d3f34




M. B. JIoMOHOCOB — y4€HBbIN-

bubmuoreka [JOK

19 sHIMKIoNeucT. O6o0IeHHE U
. https://m.edsoo.ru/ff0d40c4
CcHCTeMaTH3aIrs 3HaHUN
20 KonTpoabnas padora Nel no teme bubnuorexa [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
Ix yx bubmmoreka [IOK
21 Kucnopon — snemeHT u npocroe
https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H.
du3znvecKkrue U XMMHUYECKHEe CBOMCTBA
bubmmoreka [IOK
22 KHCJIOpoJia (PeaKIuy OKUCTICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax
CriocoOpI MOTy4eHHST KUCITOPOa B
i POz Bu6nuorexa [IOK
23 1a00paTOPHUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3hpexT XuMHUIEeCKo# peakiuu,
24 MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUHU Bubnmorexa [IOK
P P : https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKUX PEAKIUIX
TormumBo (HedTh, yroiab U METaH).
bu6mmoreka [JOK
25 3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
IIpakTHyeckas padora Ne 3 no Teme
bubnuoreka [JOK
26 «[lonydyenue u cobupanue KHCIOpPo/a,
. https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bogopoa — snemeHT u ipocToe bubmuoreka [JOK
BemecTso. Haxoxnenue B nmpupoae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre U XMMUYECKUEe CBOMCTBA bubnmuoreka [JOK
Bojopoaa. IIpumenenunesoopoia https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTaX U COJISIX bu6mmoreka [JOK




https://m.edsoo.ru/ff0d50d2

Cnoco0bl noTy4eHust BOAOPOJia B

bubmuoreka [JOK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 o Teme
bubmmoreka [{OK
31 «[Tony4yenue u cobupanue BOAOPO/Ia,
. https://m.edsoo.ru/ff0d4{42
M3Yy4YEHUE €ro CBOMCTBY
b K
32 Monsipabiit 00bE€M ra3oB. 3akoH ABOTaApO nommorexa O
https://m.edsoo.ru/ff0d542¢e
Brrunciaenust 00€Ma, KOJIMYeCcTBa
bubmmoreka [{OK
33 BEILIECTBA ra3a Mo €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
34 YPABHEHUIO PEAaKIIMU Ha OCHOBE 3aKOHA bubnuoreka [JOK
00BEMHBIX OTHOIIICHHUH Ta30B. https://m.edsoo.ru/ff0d5708
OTHOcUTENbHAS INIOTHOCTh Ta30B.
35 Boma. dusnyeckue u XuMHU4eCcKHe bu6mmoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsrue 00 bubnuoreka [JOK
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie U
bu6mmoreka [JOK
37 HEHAaCHIIIEHHBIE pPacTBOPBI. MaccoBast
https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pPaCTBOPE
IIpakTHyeckas padora Ne 5 no Teme
33 «lIpurotoBneHne pacTBOPOB C bubnunorexa [JOK
OIpENENEHHON MacCOBOM 10JIer https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTpoabnas pabora Ne2 o teme bu6nuoreka [IOK

«Kucnopoa. Bongopoa. Boga»

https://m.edsoo.ru/ff0d6342




Oxcunpl: cocTaB, KiaccupuKkanys,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
bu6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHwusI: COCTaB, Kiaccu(uKarms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBOWCTBA bubnnorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne n XUMHUYECKUE CBONCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
. bu6mmoreka [IOK
Conu (cpemnue): HOMEHKIIATypa, CrocoObl
46 . https://m.edsoo.ru/00ad947
MOJY4YEeHUs, XHMUYECKUE CBOMCTBA 4
IIpakTuyeckas padora Ne 6. Pemenne
47 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN
43 ['enernueckas cBsI3p MEXKY KllaccaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
N bub K
49 O00011IeHNE U CUCTEMATH3AIUS 3HAHUHA nommotexa [0
https://m.edsoo.ru/00ad9cb2
KonTpoabnas pabora Ne3 no teme
| bu6mmoreka [JOK
50 OcCHOBHBIE KJIaCChl HEOPTaHUYECKUX
“n https://m.edsoo.ru/00ad9ela
COEIMHEHU N
51 IlepBble MOMBITKU KIaCCU(PHUKALIUN bubnuoreka [IOK




XHUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpymmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Iepnoanueckuit 3akoH u [lepnoanueckas

bu6mmoreka [IOK

52 cucTemMa XMMUYeCKuX 35eMeHToB [, U.
https://m.edsoo.ru/00adas52c
MenneneeBa
53 Ilepuoasl, rPyIIIbL, TOATPYIIIIBI bubmaorexa [IOK
p » TPYIIIBL, HOApYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubnuorexa [JOK
M3oTonsr https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI0UYEeK aTOMOB
. bubmuorexa [JOK
55 aneMmenToB llepuoanueckoii cucremsr /1.
https://m.edsoo.ru/00ada6bc
U. Menneneena
XapakTeprucTHKa XUMHUUECKOTO DJIEMEHTA
. bu6mmoreka [IOK
56 1o ero noJioxeHuto B [leprnoanueckoit
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue [leprnoanmdeckoro 3akoHa ajis
57 pa3BuTHs Hayku U ipakTtuku. /1. . bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEIaror U https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DJIEKTPOOTPUIIATEITLHOCTh ATOMOB bubnunoreka [JOK
XMMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6 K
59 Hounnasa xummndeckas cBsI3b nomorexka O
https://m.edsoo.ru/00adac34
bubnuoreka [JOK
60 KoBanentHas nosisipHas XuMHU4uecKas CBs3b
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 Crenenb okuciaeHus. BaqeHTHOCTh U bubnuoreka [JOK




creneHb okucieHus. [Ipasuia https://m.edsoo.ru/00adae28
ONpeieTICHUs CTEIICHEW OKUCTICHUS
DJIEMEHTOB B BEIIECTBE.
bubmmorexa [{OK
OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHEIE
63 1 https://m.edsoo.ru/00adb07
peakuuu p
bubmmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb07
6
KonrpoJsbHas padora Ne4 1o reme bubmorera [TOK
65 1 https://m.edsoo.ru/00adb48
«Ctpoenne atoMa. XUMHYECKas CBS3b) 6
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cHUCcTeMaTu3alys 3HaHu! https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 | bubnuoreka [JOK
cHUCTEMAaTU3aIys 3SHaHUN https://m.edsoo.ru/00ad9cb2
68 Peseprubiit ypok. O6001meHNE 1 | bubnuoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

Ne KoanuecTBouacon
Be Jarauzy | DJieKTpOoHHbIeH(PPOBLIEOOPA30
n | Temaypoka KonTposbusbl | I[IpakTHyeck
er YeHus BaTe/IbHbIEPeCYpPChl
/ epaGoThl nepadoThbl
0
n
[Tepuonnueckuii 3akoH. [lepronueckas
bubmmoreka [{OK
cUcTeMa XUMUYECKUX 351eMeHTOB JI. 1. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
" bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoil CBS3U U THUIIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca
Knaccudukanus XuMU4ecKuX peakiui | bubmuoreka [JOK
[0 Pa3JIUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTU XUMHUYECKOI
bubmuoreka [JOK
peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEAKLIHIX
[TonaTHE O XUMUYECKOM pPaBHOBECHH.
bu6mmoreka [JOK
@akTOpbl, BIUSAIOIINE HA CKOPOCTh 1
. https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKUU U MOJOKEHUE




XHUMHUYCCKOTO paBHOBCCHUS

XUMHNYCCKHEC CBOI\/'ICTBa, MOJIY4YCHHUC,

9 OKHUCIIHTEIBRHO- bubnuoreka [IOK
BOCCTaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON

bu6mmoreka [{OK
10 nuccoranu. CUIBHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bubnuotexa [JOK
11 HNoHHbIEypaBHEHUApEAKIU I
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnuorexa [JOK
12 OCHOBAHHH B CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAIITHT
XUMHYecKre CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIEKTPOIUTHUECKOM bubmorexa HOK
el p https://m.eds0o.ru/00add8b2
JINCCOITAITNH
14 ITonasaTre o THApOIN3ECOIIEH bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
. bubnuoreka IIOK

15 O060011eHrEe U cUCTEMaTU3alUI3HAHNI 1

https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme

bubmuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUUYECKUEpEaKIIuU B pacTBOPax»
OO0111ast XapaKTEpUCTHKA FaJIOTEHOB.
P P N bubmuoreka [JOK
18 XUMUYECKHE CBOMCTBA HA PUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. ComsiHast KUCIIOTa, bubnuoreka [IOK

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




IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

. bubnuorexa [JOK
20 | «IlomydyeHue COJNITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucienus mo ypaBHEHUSIM
. bubnuoteka [JOK
21 XUMHUYECKUX PEAKLUH, €CIIU OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
2 OO6mrast xapakTepUCTHKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPHI.
23 HaXO}KIl)IeHI/Ie CEephI I/I(beé COC}II/IHeII)-II/Iﬁ B bubmmorexa TOK
p . https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuorexa [JOK
XUMUYECKHE CBOWMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
. bu6moreka [IOK
25 | (Qusnyueckre U XUMHUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHUMHUUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIJICHHOTO crioco0a
. bu6mmoreka [JOK
26 | TOJIy4eHHS CEpHOI KHCIOTHI.
. https://m.edsoo.ru/00adec8a
XHUMHUECKOE3arpsi3HEHUEOKPYKAOILIEHC
peabICOEIMHEHUSIMUCEPDI
7 Brrunciienue MaccoBoil 10714 BbIXo1a bubnuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa HIEeMEHTOB V A-
hg | TPYHIBL A30T, pacipoCTpaHeHue B bubnuoreka [IOK

npupoje, GU3NUECKue U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeea6




AmMHaK, ero (pu3n4YecKue 1 XUMHIECKHIEe

bubnuoreka [IOK

29
CBOMCTBA, ITOJIy4EHHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padora Ne 3 o teme

bu6mmoreka [IOK
30 | «llonyyeHue amMuaka, U3y4eHUE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. bubnuotexa [JOK
32 | ynoOpeHwuii.
. https://m.edsoo.ru/00adf518
XUMHUYECKOE3arpsi3HEHUEOKPYKAOIIIEHC
peapICoeTMHEHUIMHA30Ta
Docdhop. Oxenn dbocdopa (V) u
dop docgopa (V) Bu6morexa 1[OK
33 | docdopnas kucnora, GU3MIECKUE U

. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOITYyYEHUE
Hcnonws3oBanne GocdaToB B KauecTBE

34 MHHEPAJIbHBIX yI00pECHHI. bubnuoreka [IOK
3arps3HeHuenpupoIHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u

35 VYraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(hM3UYEeCKHe U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yrnepona (IV)

N bubnmoreka [JOK

37 YronpHas KUCIOTa U €€ COJIU H

https://m.edsoo.ru/00ae006¢

38 [IpakTuueckas padborta Ne 4 mo Teme bubnunoreka [JOK




"[lonydeHune yriekucioro rasa.

KavecTBeHHast peakuus Ha KapOOHaT-

noH"

https://m.edsoo.ru/00ae027¢e

[lepBoHauanbHBIC TOHATHS 00

bu6mmoreka [IOK

39 OpPraHUYECKHUX BEIEeCTBax KakK O
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX Yriepo/ia
. bubnuorexa [JOK
40 | Kpemuuii u erocoeuHEHUS
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33/]1a4 1O TEME bubnuotexa [JOK
«Baxuenme HeMeTaUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUSD
KonTponsnas pabora Ne3 no teme

. bubnuorexa [JOK
42 «BasxkHenne HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el8
COCITMHEHU S
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB.
bu6mmoreka [JOK
43 Mertammnueckas CBI3b U MeTaJlIMUecKas
. https://m.edsoo.ru/00ael103e
KpHUCTaJUIMYECKas peiéTKa.
du3nyeckrecBONCTBAMETAIIIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
. . bubmuoreka [JOK
44 | DnEKTpOXMMHUYECKHUH psi/i HANpsSHKEHUN
https://m.edsoo.ru/00ael 156
METAJIJIOB
O61ue crnocoObl NOTYyYeHHS] METAJLIOB.

45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJIEPKUT NPUMECH

bu6mmoreka [JOK
46 | IloHsATHE O KOPPO3UMMETAIIIOB

https://m.edsoo.ru/00ael278




bubnuoreka [IOK

47 | IllenouyHsiemMeTaIbI
https://m.edsoo.ru/00ae14b2
bu6mmoreka [{OK
48 | Oxcuapl ¥ THAPOKCHU/IBI HATPUS U Kallus
https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAIIIBI — bubnuoteka [JOK
KaJIbLIMHA U MarHui https://m.edsoo.ru/00aelSe8
. bubnuorexa [JOK
50 Baxkueiimecoe JMHEHUAKAIBIIHS
https://m.edsoo.ru/00ael Se8
51 O06o01eHre U cucTeMaTu3alusI3HaHU I
50 JKEcTKOCTH BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[IpakTiueckas padora Ne 6 o Teme
W . bu6moreka [IOK
53 JKécTkocTh BOABLI M METOIBI €6
" https://m.edsoo.ru/00aelaed
YCTpaHEHHUS
PR R — bu6moreka [IOK
https://m.edsoo.ru/00ael c64
55 AmMmdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCUA https://m.edsoo.ru/00ael c64
56 | Weneso bu6mmoreka [JOK
https://m.edsoo.ru/00ael1d86
57 Oxcupl, THAPOKCH B U cou xxene3a (1) bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATH3AUI3HAHU I
[IpakTuueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubnuoreka [JOK
«BaxHeire METaIIIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
60 | BpluncneHus no ypaBHEHUSIM bubnuoreka [JOK




XUMHUUYECKUX PEAKLIUH, €CIIM OJUH U3
pEareHTOoB JaH B U30BITKE UITU COACPKHUT
MIPUMECH.
BrrunciieHusiMaccoBONI0IMBBIX0AAPOT

https://m.edsoo.ru/00ael750

YKTapeakInuu
61 O0o01IeHre U CHCTeMAaTH3aAUs3HAHAIA 1
KonTpomasnas pabora Ne4 o teme
62 | «BaxHeue MeTaIIbl U UX 1
COCTMHECHUS
63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 1 bu6moreka [IOK
JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE3arpA3HEHUEOKPYKAIOIIIEC 1 bubnuorexa [JOK
pensl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHrnn 3KOJIOTHYECKUX | bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O600meHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600meHNE 1 1 bubnuorexa [JOK
cucTeEMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOTHYECKOE OBECIIEYEHUE OBPA30BATE/IBHOI' O

ITPOI[ECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1.Pymsutuc I'.E Xumus: Heopranndeckas xumusi:ydeOHUK st 8 K. 00mIe00pa3oBaTeIbHBIX
yupexaenuit/ I'.E Pymsutuc, @.I" ®enpaman.- 12-e uzn., ucnp. - M.: [Ipocsemenwue, 2019.

JlonoJIHUTeIbHAS JIUTEPATypa I/l y4aluxcst
I'abpycesa H.W. Xumust: 8 xi.: pabodas tetp.: mocobue mus ysamuxcs/ H.WM.I'abpycesa. — M.:
[Ipocsemienue, 2008. — 95 c.

METOAUYECKUE MATEPHUAJIBI UISA YUUTEJIA

1.Pymsutuc I'.'E Xumus: Heopranudeckass Xumusi:ydeOHHMK a7 8 Ki. oOIieo0pa3oBaTeabHbIX
yupexenuit/ I'.E Pynsutuc, ®©.I' ®enpaman.- 12-e uza., ucnp. - M.: [Ipocsemenue, 2019.

2. T'apa H.H. IIporpammsl o61ieoOpa3oBaTenbHbIx yupexaeHuil. Xumus. — M.: [Ipocsenienue,
2008. -56¢.

3. I'apa H.H. Xumus: ypoku B 8 -11 kmaccax.: mocobue g yuurens. — M.: IIpocemienue,
2008.

4. Papeuxuii A.M., 'opmikosa B.I1., Kpyrnukosa JI.H. Jlunaktuyeckuii Matepuall no XuMHuH JJis
8-9 xmaccoB: mocobue s yautens. — M.: [Ipocsemenue, 2004.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. bub6mmoteka I1OK https://m.edsoo.ru/7f41a636
2. Bupgeoypok https://resh.edu.ru/subject/lesson/2051/main/

https://youtu.be/gKW3HaFaiO4 Nel
https://youtu.be/ndbz3IxseYQ Ne2
https://youtu.be/ crqRZL Ze4 Ne3

3. BupryanpHas mkosa Kupunna u Medonus. Ypoku xumun. 8-9 knaccel. — M.: OO0 «Kupun
u Medoauii», 2004
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