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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEIIMY MPEnogaBaHusi yaeOHOTro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBaeT pPacHpe/iesieHue €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKA  y4eOHOro  mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTam oO0y4eHHs] XUMUU Ha YPOBHE 1eJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM EIMHCTBE MUPA, BAXKHYIO
poJib UrpatoT (GopMUpYEMblE XUMHUEH TMPECTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON U SKOJIOTHYECKOI 6€30MmacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSITEIIBHOW  Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATBLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsS1a HA €IUHCTBO MPUPOBI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €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 OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTrO 00I1Ier0 0Opa3oBaHUsi OPUECHTUPOBAH 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 mojaxoaa K €€ m3yueHuro. CojaepkaHuEe CKIIAIbIBAECTCS W3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEJICTABICHUM
Pa3HOTO YPOBHSI:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJIbl, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
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.

[lpy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, 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 U Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
IIOBCETHEBHOM KU3HU.

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

—(hOpMHpPOBAHUE HHTEJUIEKTYyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSTENbHOM TO3HABATEIBHON AESTEIbHOCTH, HAy4YHbBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEpPCAJbHOE 3HAYEHUE IS
Pa3TUYHbBIX 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 MpPHU pPEIIeHUH NpoOJieM B IOBCEJHEBHOM JKU3HU WU
TPYZAOBOU JAEATEIbHOCTH;

— (QopmupoBaHue y 0O0ydYarolIMXCSi TYMaHMCTUYECKUX OTHOIIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUH i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYIOBOW JAEITEIBHOCTH B ILENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMiIsl U HANpaBICHHOCTH JalbHEUIIETO
o0yJeHHUS.

OOmiee YWCIO YacoB, OTBEAEHHBIX MJS M3YyYEHHs] XUMHUU Ha YpPOBHE
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 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Crnioco0slI paszjeneHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAs AaTOMHas Macca.
OtHocuTEeNbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMOCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusznyecKkue U XUMHUUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMUueckue ypaBHeHUs. Kiaccudukanms
XUMHUYECKUX peakIuii (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYAO0M, mpaBUiaMu paboOTHl B Ja0OpaTOPUU U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONHUCAHHE
bU3UYECKUX CBOHCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
bu3nveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJBI) U XUMHYECKUX (TOpEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
ONHUCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwusi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEi: ¢ IMOMOIIbI0 MarHuTa, (puIbTpoBaHME,
BBITIAPUBAHUE, JUCTUJULIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJCHWE W  ONHCAHUE  PEe3yJbTaTOB  IPOBEJACHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MACChl, CO3JaHUE MOJEIEH MOJICKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3jaeMEHT U MpocToe
BemiecTBO. Haxoxmenwe kucinopoja B Npupojge, (Gusnyeckue W XUMUUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHcJIopoa B ipupojie. O30H — amioTponHas MoAu(pUKaIUs KUCIOPOoaa.

TermnoBoil >P(peKT XUMUYECKON peaKkluu, TEPMOXMMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (Gu3MUecKMe UM XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEUIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHUJIOB:  cosicoOpasyroiue (OCHOBHBIE, KHUCJOTHBIC, aM(oTepHbIe) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3MUECKHEe €W XUMHYECKHE
cBoiicTBa OKCU0B. [loyueHne okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPuU3NUeCKME M XMMHYECKHE CBOWCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M HW3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HAOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHAOB U
ONHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpPAHHME, pACMO3HABAHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojcicTeue Boaopoga ¢ okcuaomM meau (II)
(BO3MOXHO WCIOJIb30BaHUE BUJICOMATEPHUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOb, WCCIEeIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTBC
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOAECHCTBUE BOJABI C METAJJIAMHU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



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

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeneeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBIE U IIEJIOYHO3EMEIbHbIE METaJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux snemeHToB /. . Menneneea. [lepuoabl
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckoin cucremsl . M. MeHnneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHne oO0pas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M WIEIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€Pe3 HCMOJIb30BaHUE KAaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KilaccuduKanus, NEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIUUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U HUX
COEIMHEHUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTHMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpPaBHEHUM



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

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AUCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHIAMH
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIe B CBET€ TMPEJICTABICHUN 00 DIIEKTPOJIUTUUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYeld U  coJien
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), MPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKK  TMPOTEKAHUS  pEaKIuid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEHHs, COSTUHEHUS ), pacllO3HaBaHHE HEOPTaHMYECKHX
BELIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEaKkUMil Ha HWOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qpuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHME CBOWCTBA HA TNpPUMEpPE  XJopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJyYyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOaa
U cepbl. XUMHUYECKHe CBOWMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (HU3MYECKUE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUEeCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMHUYECKHE PpeaKIilnd,
JeXalue B OCHOBE NPOMBIIIJIEHHOIO CHoco0a MOJIyYEeHHsS] CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kiacca KHUCIOT U  crheruduyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTCNICHH  OKWUCICHHUS.  YTUIEpOJd,  aJIOTPOITHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOrMYecKHUe MpOoOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r1100aqbHOrO 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 CEIIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yroyib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, TOJYYCHHUE W
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, OeToH, kene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcOeQUHEHMSIMH  (BO3MOXHO  HCIOJb30BaHUE
BUJIeOMaTeprasoB), HaOOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cybdart-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U GocdhaT-uoOH U U3YUYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMaza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IpoIecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHUE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treMe «BakHelne HeMeTaJuIbl U UX COEIUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosoxeHus B llepmoamueckon cucreme xumudeckux diemeHtoB J[. .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminyeckasl CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DJNEKTPOXUMHUYECKUM  Psif
HarnpsHKeHu MeTamnoB. Ousndyeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO01ue
crocoObl mosyyeHus MeTawioB. [loHsATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucreMe XMMUYECKHUX
anemenToB Jl. 1. MenaeneeBa, cTpoeHHME MX aTOMOB, HAXOXKJICHUE B IPHUPOE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



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

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diiemeHtoB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHUs] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [leproanyueckoi cCUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAaXOXJE€HUE B mpupoae. PuU3MYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUIECOMATEPHATIOB),
UCCIIEJJOBAHME CBOWCTB >KECTKOW BOJBI, IPOLIECCA TOPECHUS KEJIe3a B KUCIOPOIE
(BO3MOKHO  HCIOJB30BAaHHUE  BUIEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIUM HAa MOHBI: MArHUsA, KAJIbLHUs, aJIOMHUHUS, IIMHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmomeHNE W ONMKMCAHUE TPOILIECCOB OKPAIIHMBAHMUS
IJJaMEHU MOHAMU HaTpus, Kajaus M KajdblMs (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMAaTepHaIoOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEHEBHOM HM3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus BeulecTs, nainee — [1/IK). Ponp xumun B pemieHnn 3KoJI0THYEeCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle ceasu



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

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPECHHE, MOJICb, SBIICHHUE, ITAPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
NOJYNIPOBOJHUKHM, JMDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MUHEPATBHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TOPOIHI,
OJIC3HBIC UCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUH W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAydyHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKW B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
MEPEIOBBIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUA O COLUMAJIbHBIX HOpPMax M NpaBUjIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITENIbHOCTH MIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEcce ITOW Y4YeOHOU JesATEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;

3)LEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY Il IOHMMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOIIOMaeMbIX IMPOIECCOB W SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH >KW3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacCHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU,

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM IO XUMHU, OCO3HAHHBIM BHIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOHM MpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCHOHATBHON CPEJIE;

6)3K0J10rH49eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIICHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIOEHUS
npaBMII 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIpOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUH, IS
pELIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH NPUPOJHONU CPENOH, ISl OBBIIICHUS
YPOBHSl  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON TPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpbIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHSITHUSMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, ICIYKTHUBHBIC, 10 aHAJIIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUIN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMyIUpOBaTH 0OOOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MpPEACTABICHHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMUHbIE METOJbI M 3alpOoChl 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 KYJIbTYpOIl aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce y4yeOHOH U
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 XoJe aAuanora v (WiIM) TUCKYCCHUH) TI0
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOr0 JKCIepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE y4y€Ta OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNaTh LENu ACSITeIbHOCTH, IUIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CIIOCOOBI PEIIeHHs] YICOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asABICHHON LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIPe/jlaraeMble B YCIOBUU 3aJaHHH.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crneuupuueckue s TOpeAMETHOM ob0nacth  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o6yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUI:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUS, PEaKIUU 3aMEelIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHas0pOUTallb, paJlyCc aToMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacCTBOpP, MaccoBas JOJi1 BeIIeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

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-rpynma)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucremMa XuMmuYeckux daementos [l .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JJeMeHTa 1o ¢opMmyIe
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPAlMM MBICIUTEIIBHONW JESATEIbHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIO,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaAKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAaHUS — HAONIOIEHHE, W3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NpaBWjiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYJOBaHMEM, a TaKXKe IMpaBUjaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIHEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoHny 00yuenus B 9 kiacce npeIMETHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, B3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasl PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAINS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHH, MPEAeIbHO OMyCTUMAas
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
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3U (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPTraHMYECKHUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINHUCHIBATH U XapaKTEepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKONW Tabmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaliblX MEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS JJEKTPOJMTHYECKOW JHUCCOLUMALMU  KHUCIOT,
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 COCTaBIEHUS dJIEKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO JJIeMEHTa 1o (dopMyle
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

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

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMATU3allUI0, BBISBICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KouunyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | Kontpoabhbiepabor | IlpakTudeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEPeECYP
1| 0 bI bl
Chbl
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
XuMusg — BakHas 00/1aCTh
. bubnuoreka [JOK
1.1 €CTECTBO3HAHUS U NPAKTUYECKOU 5 0 2
https://m.edsoo.ru/7f41837¢
ESITEILHOCTH YEJIOBEKA
buo OK
1.2 BeniecTBa n XuMHU4YeCKUEpEaAKIIUU 15 1 0 nbmmorexa 11
https://m.edsoo.ru/7f41837¢
Uroronopazneny 20
Pa3znen 2.BaxHeiilue npeacTaBUTe I HEOPraHNYeCKNX BellecTB
bu6 OK
2.1 Bo3nyx. Kucnopon. [Tonsarue 06 okcumax 6 0 0 nomorexa L
https://m.edsoo.ru/7f41837c¢
bub OK
2.2 Bopopoa.Ilonsarue o kuciorax u comsix 8 0 1 nomorexa L
https://m.edsoo.ru/7f41837¢
bub OK
2.3 Bopna. PactBopsl. [TonsTHe 006 OCHOBaHUAX 5 1 1 nosmorexa L
https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTraHUUECKUXCOCTHE 11 | 1 bu6mmoreka [JOK
' HUU https://m.edsoo.ru/7f41837¢
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB JI. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckascBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas

7

bu6nmoreka [JOK




cUcTeMa XUMUYECKUX 351eMeHTOB [I. U.
Memnpene-eBa. CTpoeHueatoma

https://m.edsoo.ru/7f41837c¢

Xumudeckas cBsizb. OKHCIUTEIBLHO- bubmmorexa [{OK
3.2 8
BOCCTaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/7f41837c
o 15 bubmmoreka [{OK
rororopasieiy https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [IOK
C3CPBHOCEPEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
[
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TeMIIPOrpaMMBbl o0pa3oBaTebHbIEpeCyp
1 0 ThbI TBI
ChlI
Pa3nes 1.BemecTBo U XMMHYecKHe peakuu
1 [ToBTOpEHue u yriyoienne 3HaHUN 5 | 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 0 0 bubmuorexa [JOK
' KITUH https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 3 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Uroronopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUSA
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u 6 0 0
. https://m.edsoo.ru/7f41a636
e€COoeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTBL post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCANHEHUS
Hroronopazneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObmuecpolicTeameTa OB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Bakueinue MeTauisl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Uroronopazneny 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B TBa M MaTEPHUAJIbl B )KU3HU YeJIOBEKa 3 bubmmorera [TOK
' ciee p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOECBpEeMs 3 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KosanyecTBOoUYacoB
arams DJ1eKTPOHHBIENU(POBHIEOOPA30B
n Temaypoka Be KoHTpoJibHBI IIpakTU4ecku A y P bp P
yeHus areJibHblepecypchl
/ ero | epaGoThI epadoThI
n
I1 .P

| peaMet xumuu. Poss xumun B 1 0 0 05.09.202 bubmmoreka [{OK
JKM3HU YeoBeKa. Tena 1 BemecTra 3 https://m.edsoo.ru/ff0d210c

) [lonsarue o MeTogax MO3HAHUS B 1 0 0 05.09.202 bu6moreka [IOK
XUMHUH 3 https://m.edsoo.ru/ff0d227e
[TpakTruueckas pabota Ne 1

11 0 0

3 « p?BHnapa OTHI B JJa0OpaTOpuu U | 0 1 12.09.202 bubnuoreka [JOK
pUEMBI 0OpaIeHHsI C 3 https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)

q .

4 HCThIE BEIISCTBA U CMECH ) | 0 0 12.09.202 bubnuoreka [JOK
CriocoOnl pasneneHus cMmecei 3 https://m.edsoo.ru/ff0d26ca
[IpakTiueckas pabora Ne 2

bubnuoreka [JOK

5 P i 1 0 1 19.09.202
«rasperenme CMeceI{ (na npuvepe 9.09 https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)» 3

6 ATOMBI U MOJIEKYJIBI 1 0 0 19.09.202 Bubmorexa LIOK

3 https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE DIIEMEHTBI. 3HAKU 1 0 0 bu6mmoreka [JOK




(CMMBOJIBI) XUMUYECKUX JIEMEHTOB

26.09.202
3

https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cia0XKHBIEBELIECTBA 26.09.202 bubmmorexa [TOK
3 https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYISIPHOCYICHHE 03.10.202 nommorexa 110
3 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BelecTB. Xumudeckas opmysa. 03.10.202 bubnuorexa [JOK
BaneHTHOCThaTOMOBXUMUYECKHXDJIC 3 o https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. Bu6 OK
11 OtHOcUTENbHAA MOJIEKYIIIPHAS 10.10.202 nomoreka Il
https://m.edsoo.ru/ff0d323c
Macca 3
M
12 accoBas J0JISI XUMHYECKOTO 10.10.202 bubnuorexa [JOK
3JIEMEHTA B COCIUHECHUU 3 https://m.edsoo.ru/ff0d350c
K . Mouib.
13 0JIMYECTBO BemiecTBa. MoJib 17.10.202 bubnuoreka [JOK
MognspHas macca 3 https://m.edsoo.ru/ff0d5230
o .
14 WU3UYECKUE U XUMUYECKHUE SABJICHUS 17.10.202 bubnuoreka [JOK
XuMHUYecKas peakius 3 https://m.edsoo.ru/ff0d37fa
IT
s PU3HAKU U yCHOBI/Iii IIPOTEKAHUS 24.10.202 bubnuorexa [IOK
XUMHUYECKUX peaKINN 3 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MACChl BELIECTB. bubnmoreka [JOK




XUMUYECKUEe YpaBHEHUS 24.10.202 | https://m.edsoo.ru/ff0d3b88
3
Brruncienust kKoau4yecTBa, MacChl Eub OK
17 BEILIECTBA 110 YPABHCHUSIM 31.10.202 nosmorexa I
. https://m.edsoo.ru/ff0d5708
XUMHMUYECKUX peaklui 3
Krnaccudukanus XaMAYECKUX
. bubnuotexa [JOK
18 peakiuii (CoeTuHeH s, Pa3IoKeHUs, 31.10.202
https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa) 3
M. B. JIoMOHOCOB — y4€HBI- Bu6 OK
19 sHImKIoneaucT. O000IIeHNE 1 07.11.202 nosmorexa I
. https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alysI3HaHN U 3
20 KonTponsnas pabora Nel no teme 07.11.202 bubnuoreka [JOK
«BellecTBa U XMMUUECKUE PEAKIIMN 3 o https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
21 | Bostyxa. KHCIOPOX — SeMEHT u 14.11.202 | Domoreta [IOK
Ayxa. poa S https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H 3
OuznyecKkue U XUMHUUECKHe
i e
2 CBOMCTBA KHCJIOPOJIa (peaKkIuu 14.11.202 bubnuoreka [JOK
OKHUCJICHUS, TOPEHUE). 3 https://m.edsoo.ru/ff0d4614
[TonsiTneoOokcumax
CriocoOslI MmostydeHus: KUCIOpo/ia B
i poa bubnuoreka [JOK
23 J1a00paTOPHUH U MPOMBIIIIICHHOCTH. 21.11.202
https://m.edsoo.ru/ff0d497a
[Ipumenenuekucaopoa 3
TennoBoit 3¢ ekt Xumuueckoit
54 | PEAKIMH, OHATHE O 1.11.202 bubnmnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUHU, DK30- 3 https://m.edsoo.ru/ff0d4790

1 SHAOTCPMHUUYCCKUX PCAKIUAX




TornmBo (HedTh, yroib U METaH).

b K
25 | 3arps3HEHHE BO31yXa, CIOCOObI ero 28.11.202 nonHoreia O
https://m.edsoo.ru/ff0d4c4a
IIpeI0TBpAaILEHUS 3
[Ipaktudeckas padora Ne 3 o teme Bu6 110K
nonrorexa
2 I1 28.11.202
6 «lomyuenne u codupare . 8 0 https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYEHHE €TO CBOMCTBY 3
7 Boaopon — sneMeHT 1 mpoctoe 05.12.202 bubnuotexa [JOK
BelecTBo. HaxoxieHne B npupojie 3 https://m.edsoo.ru/ff0d4dd0
dusndeckrue 1 XMMUIECKHE Bu6 OK
28 | coiicTea BoOPOTA. 05.12.202 | Duomorexa L
https://m.edsoo.ru/ff0d4dd0
[TpumenenneBogOpoaa 3
29 [Tonatre o xucIOTaX M COJSX 12.12.202 Bu6amorera [IOK
3 https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosTy4eHus BOAOPO/Ia B 12.12.000 bubnuoreka [IOK
nabopaTtopuu 3 https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme EuG OK
31 «[lonydyenue u cobupanue BOAOPO/A, 19.12.202 nomoreka I
. https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €ro CBOUCTB) 3
0 MousipHbiii 00BEM ra3oB. 3aKoH 19.12.202 bubnuoreka [JOK
ABoraapo 3 https://m.edsoo.ru/ff0d542¢
Brruncienus 00bEMa, KoJIMuecTBa Bu6 OK
33 BEILIECTBA ras3a Mo €ro u3BECTHOMY 26.12.202 ubsmorexa L
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY 3
34 Breranciienus 00bEMOB Tra30B 110 bu6mmoreka [JOK




YPaBHEHHIO PEaKIIMU HA OCHOBE
3aKOHA 00BbEMHBIX OTHOIIEHUH ra30B

26.12.202
3

https://m.edsoo.ru/ff0d5708

du3nyueckre 1 XUMHUYIECKHE

bu6mmoreka [IOK

35 y 09.01.202
CBOKCTBA BO/IbI 4 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. I1o e 00

36 TaB OCHOBaHMI HATH 09.01.202 bubnuotexa [JOK
HHIUKATOpax 4 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 Hacenmennsie 1 HeHaCBIIIEHHBIE 16.01.202 bu6moreka [IOK
pacTBOpLl. MaccoBas J0Jis BEIIECTBA 4 o https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas padorta Ne 5 o Teme

11

18 « pI/IFOTf)BJIeime paCTBclpOB c ) 16.01.202 bubnuoreka [IOK
OINpEAETIEHHON MAaCCOBOM 0JIEH 4 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

K 0ota Ne2 eMe

39 OHTpOJIbHAs paboTa 10 TEM 23.01.202 bubnuorexa [JOK
«Kucnopoa. Bonoposa. Bona» 4 https://m.edsoo.ru/ff0d6342
0) :

40 KCHJIBI: COCTaB, KjlacCu(UKaIus, 23.01.202 bu6mmoreka [JOK
HOMEHKJIaTypa 4 https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUuMHYECKHE CBOMCTBA Eu OK

41 KHUCJIOTHBIX, OCHOBHBIX U 30.01.202 ubmoreka 11

https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB 4
0) :
4 CHOBaHUS: COCTaB, 30.01.202 bubmuoreka [JOK

KJ'IaCCI/I(I)I/IKaI_[I/ISI, HOMCHKIJIAaTypa

4

https://m.edsoo.ru/ff0d67ca




[Tosydenne u XMMH4YECKUE CBOMCTBA

bubnuoreka [IOK

43 . 06.02.202
OCHOBaHHU 4 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 06.02.202 bu6mmoreka [{OK
HOMEHKIIaTypa 4 https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne u XUMHYECKUE CBOMCTBA 13.02.202 bubnuorexa [JOK
KMCJIOT 4 https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOOBI OJTYYEHHS, XUMUYECKHE 13.02.202 Bubamorexa [IOK
. https://m.edsoo.ru/00ad9474
CBOMCTBa 4
[IpakTueckas pabora Ne 6.
Pemenwne sxcne eHTAaJl 3aj1a
A7 [ICHHE KCIIEPUMEHTAIbHBIX 3a/1a4 20.02.200 bubnuoreka [IOK
1o TemMe «OCHOBHBIC KJIaCChI 4 https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI
['enernueckas cBsA3b MEXKIY Eu6 10K
48 KJIacCaMU HEOPraHUYECKUX 20.02.202 HoTHOTERa
. https://m.edsoo.ru/00ad9as50
COECUHEHUN 4
O06o001menue
49 oOIICHUE H ) 27.00.202 bubnuoreka [JOK
cUcTeMaTHU3aluI3HaHUH1 4 https://m.edsoo.ru/00ad9cb2
KonTtponsnas padora Ne3 no teme Eu6 OK
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 27.02.202 nommoteka I
o https://m.edsoo.ru/00ad9ela
COeTUHEHH I 4
[TepBbie MOMBITKU KIACCHU(PUKAIIUU Bu6 OK
51 XHUMHUYECKUX 3JIeMeHTOB. IToHsTHE O 05.03.202 nbmmoreka 11
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX 3JIEMEHTOB 4




[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

52 05.03.202
XUMHUYECKUX emeHToB /. U. 4 https://m.edsoo.ru/00ada52c
MeneneeBa

bu6mmoreka [{OK
I1 12.03.202

>3 CPUOJIBL, TPYHITIBL, TOATPYIIIET 4 03.20 https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CocTaB aTOMHBIX 12.03.202 bubnuorexa [JOK
saep. M3oTonsl 4 https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000J09eK Eu OK

55 aToMOB 3JieMeHTOB [leproanueckoit 19.03.202 nosmotexa Il

https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MennaeneeBa 4
XapakTepucTUKa XMMHUYECKOTO
9JIEMEHTA TI0 €TO0 MOJI0KEHHIO

56 JIEMEHTA II rv MOJIOKCHHUIO B 19.03.202 bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. 4 https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuoamyeckoro 3akoHa

57 JUISl pa3BUTHUS HAYKH I/I Hp“aKTI/IKI/I. . 26.03.202 bubnuorexa [JOK
N. MenpaeneeB — y4€Hbli, Meaaror 1 4 https://m.edsoo.ru/00ada96e
rpak JaHuH
9

53 JIEKTPOOTPULIATEILHOCTHATOMOBXH 26.03.202 bu6mmoreka [JOK
MHYECKHUXDJIEMECHTOB 4 https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
u .04.202
>9 OHHAIXHMIHICCRAACBAID 29 04.20 https://m.edsoo.ru/00adac34
b K
60 KoBaneHTHasnoIs pHASXUMUYECKASC nommotexa O

https://m.edsoo.ru/00adaab8




BA3b

09.04.202
4

61 KoBaneHTHasHENOMApHAIXUMUYECKA | 16.04.202 bubnuorexa [IOK
SICBA3b 4 https://m.edsoo.ru/00adaab9
62 CTeneHbOKHCIICHHS 1 16.04.202 bubmmorera [JOK
4 https://m.edsoo.ru/00adae28
63 OKuCIUTETHHO- 1 3.04.202 bubmmoreka [{OK
BOCCTaHOBUTEIBHBIEPEAKIIUN 4 https://m.edsoo.ru/00adb076
64 OKuCIUTETN U BOCCTAHOBHUTEIIH 1 23.04.202 brbmorexa OK
4 https://m.edsoo.ru/00adb076
KontponbHas padota Ned4 o teme
O seHHe aTi’Ma | 30.04.202 | BuGmmorexa LIOK
P ' 4 https://m.edsoo.ru/00adb486
XHUMUYECKASICBA3b
66 PesepBHBIit ypoK. O606£ueHHe u 1 30.04.202 bubnuoreka [JOK
CUCTEMATHU3ALUA 3HAHUU 4 https://m.edsoo.ru/00adb33c
67 PesepBHbIi ypoK. 0606£ueHI/Ie U | 14.05.202 bubnuoreka LIOK
cucTeMaTu3alus 3HaHu! 4 https://m.edsoo.ru/00ad9cb2
68 PesepBHbIi ypoK. 0606£ueHI/Ie U | 14.05.202 bubnuorexa [IOK
cUcTeMaTHU3alus 3HaHUNU 4 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

Ne KoanuecTBouacon
Be araus DJ1eKTPOHHBbIeNN(PPOBHIEOOPA30
n | Temaypoka Kourpoubsusl | IIpakTnHueck A y P p P
er YeHus BaTeJIbHbIEPeCYpPChl
/ epadoThI nepadoThI
I 0
[Tepuonnueckuii 3akoH. [lepronanueckas
pHOA pHoA bu6mmoreka [{OK
1 cUcTeMa XUMUYeCKuX 3neMeHToB /I, U. 1 0 0 06.09.20
https://m.edsoo.ru/00adb59e
MenneneeBa 23
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB Bt OK
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 06.09.20 nomoreka I
https://m.edsoo.ru/00adb6b6
MEepUOJIOB 23
Kiaccudukanusa u HoMeHKIaTypa
3 (buxan yp | 0 0 13.09.20 Bu6nuoreka ITOK
HEOPraHUYECKUX BELIECTB 73 https://m.edsoo.ru/00adb7e2
Bubpl XuMu4eckoil CBA3U U TUIIBI
4 )it - 1 0 0 13.09.20 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 73 https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEeHue u yriydiaeHne 3HaHUM 1 1 0 20.09.20
OCHOBHBIX Pa3/elioB Kypca 8 Kiiacca» 23
Knaccudukanus XuMU4eCKuX peakiuit bu6 K
6 mca peart 1 0 0 20.09.20 =~ Promorexa 1O
110 pa3JIUYHBIM NpU3HAKaM 73 https://m.edsoo.ru/00adbcb0
7 IToHsiTHE O CKOPOCTH XUMHUYECKOHN | 0 0 bubnuoreka [IOK
peakuuu. [IoHsTHE O TOMOTE€HHBIX U 27.09.20 | https://m.edsoo.ru/00adbe9a




IreTCPOTCHHBIX PCAKIUAX

23

ITorsaTre 0 XUMHUUECKOM PaBHOBCCHUMU.
@akTOpBl, BIUSAIOIINAE HA CKOPOCTh

bu6mmoreka [{OK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

23

8 ¥ 27.09.20
XUMHUYECKOU pEAKIUU U MOJIOKECHUE 73 https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHUCIIUTEIBHO-

9 KUCTUTEIbH 04.10.20 bubmmoreka [{OK
BOCCTaHOBUTEIBHBIEPEAKIIUN 73 https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON Bu6 OK

10 mucconuanmy. CHIIbHBIE U CIIa0bIE 04.10.20 nosmorexa I

https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI 23
b K
11 HNoHHbIEypaBHEHMApEAKIUI 11.10.20 nomHoreia LO
73 https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCJIOT U BuG 1OK
. . HOIHOTEKA

12 OCHOBAaHHUH B CBeTevae,I[CTaBJ'IeHI/II/I 00 11.10.20 hitps://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOIUALINUT 23
XHUMHYECKHE CBOMCTBA COJIEH B CBETE EuG OK

13 MPEACTABICHUI 00 AIEKTPOJUTHIECKON 18.10.20 nommorexa L

https://m.edsoo.ru/00add8b2
IUCCOLMAIUNA 23
. 18.10.20 bu6mmoreka [JOK
14 [TonsiTue o ruapoIM3ecosie
23 https://m.edsoo.ru/00add9d4
bu6 K
15 O000111eHNE U CUCTEMATH3AUI3HAHU I 25.10.20 nommorexa O
73 https://m.edsoo.ru/00addd12
IIpaxtrueckast padora Ne 1. «Perrenue
16 p p 75.10.20 bubmuoreka [JOK

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




KonTtponesHas padota Ne2 mo teme

b K
17 | «DnekrpoauTHyecKas JUCCOIUAIHSI. 08.11.20 nonmorera 11O
https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUU B paCTBOPaX» 23
OO01mas XxapakTepucTHKa TaIoTCHOB.
18 | Xwumuueckue CBOWCTBA HA MPUMEPE 08.11.20 bubmmorexa [TOK
puMeEp o https://m.edsoo.ru/00addfe2
xJiopa 23
XnopoBojopoa. CoJisiHast KHCIIOTA,
. bubnuotexa [JOK
19 XUMUYECKHE CBOMCTBA, MOJTyUYEHUE, 15.11.20
https://m.edsoo.ru/00ade104
MIPUMEHEHHE 23
[IpakTiueckas padorta Ne 2 o Teme
. bubnuorexa [JOK
20 | «lTonyueHne COJSTHON KUCIIOTHI, 15.11.20
. . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTBY 23
Berurcnenus no ypaBHEHUAM
N bubnuorexa [JOK
21 XUMHUUYECKUX PEAKIUH, €CIIU OJIUH U3 22.11.20
https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE 23
” OO6mrast XxapaKTepUCTHKA SJIEMEHTOB 22.11.20 bubnuoreka [IOK
VIA-rpyrmis 5 3' ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
P P i " P . bu6mmoreka [JOK
23 Haxoxnenue cepbl U €€ coeTMHEHUH B 29.11.20
. https://m.edsoo.ru/00ade64a
npupoje. XUMHUYECKUECBONCTBACEPHI 23
24 CepoBogopos, cTpoenue, Gpuzndeckue u 29.11.20 | bubmmoreka [JOK
XUMHUYECKUE CBOMCTBA 23 https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHas KUCIOTA,
. bubnuoreka [JOK
25 (buznuecKkrue U XuMUYEeCKHe CBOWCTBA, 06.12.20
https://m.edsoo.ru/00adea28
IIPUMEHEHHE 23
26 XHUMHUYECKUE PEAKIUH, JIEIKALLNE B bu6mmoreka [JOK
OCHOBE MIPOMBIIIJICHHOTO criocoba 06.12.20 | https://m.edsoo.ru/00adec8a




MOJYYESHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE3arpsA3HEHUEOKPYKAtOILIEHC
peabICOEeTMHEHUSIMUCEPHI

23

Briuucienne MaccoBOM T0JIU BBIXOAa

bu6mmoreka [IOK

27 13.12.20
MIPOAYKTA peaKU 73 https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuKa 3J1eMeHTOB VA-

)3 rpynmnsl. A30T, pacripocTpaHEHHE B 13.12.20 bubnuorexa [JOK
npupoe, Gu3nuecKue U XuMUYECKHe ) 3' ' https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMUax, ero (pu3NYECKue 1 XUMUYECKHE 20.12.20 bubnuoreka [JOK
CBOWCTBA, TIOJy4EHHE U TIPUMEHEHUE 5 3' ' https://m.edsoo.ru/00adf004
[TpakTuueckas padota Ne 3 o Teme

bu6moreka [IOK
30 | «llonyuyeHue ammMHaka, U3y4eHHE €ro 20.12.20
. https://m.edsoo.ru/00adf180
CBOMCTB» 23

31 A3oTHas Kuciora, eé pusndeckue u 27 12.20 bubnuoreka [JOK
XUMHYECKHE CBOMCTBA 5 3' ’ https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHHUS B KAUECTBE MUHEPAIBbHBIX Eu6 OK

32 | ynobpenwi. 27.12.20 | Duomorexa Ll

. https://m.edsoo.ru/00adf518
XHUMHUECKOE3arpsiI3HEHUEOKPYKAOILIEHC 23
peabICOeIMHEHUIMHUA30Ta
docpop. Oxenn pochopa (V) n
33 (poc;)o pHaH KI/ICHJI((I))Ta (b(blxlrl)m(qeilme U 10.01.20 bubmmorexa LIOK
P . o https://m.edsoo.ru/00adf68a
XMUMHMUYECKHE CBOMCTBA, MOIYYECHHE 24
b K
34 | MHcnonwzoBanue (ochaToB B KauecTBe nomorexa [10

https://m.edsoo.ru/00adfc20




MUHEPAIbHBIX YI0OpEHHHA. 10.01.20
3arps3HeHuenpupoaHoiicpeapihocharam 24
u
35 Yruepon, pacupocTpaHeHue B IPUPOJIE, 17.01.20 bubnuorexa [JOK
bus3HYecKrue U XUMUYECKUE CBOMCTBA ) 4' ' https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeponaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE 17.01.20 bubmmoreka [{OK
POGJIEMBI, CBA3AHHBIE C OKCHIIOM ) 4' ' https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 | VYronpHasg KUCIOTa U €€ COJIN 24.01.20 bubmorexa OK
24 https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
18 "[TostydeHue yriieKuciaoro rasa. 24.01.20 bubnuoreka [IOK
KauectBennas peakius Ha kapOOHAT- ’ 4' ' https://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHbIe TOHATHUS 00
bu6mmoreka [JOK
39 OPraHUYECKHUX BEIIECTBAX KaK O 31.01.20
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiIepo/ia 24
bub K
40 Kpemuuii u erocoenuuenus 31.01.20 uommorexa 110
24 https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
A1 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME 07.02.20 bubnmoreka [JOK
«BaxkHelIne HeMeTauIbl i UX 5 4' ’ https://m.edso0.ru/00ae0bf2
COCTMHEHUS
b K
42 KonTpomnsnas padora Ne3 mo teme nommorera 110

https://m.edsoo.ru/00ae0el 8




«BaxHeln1e HeMeTauIbl U UX
COEIMHEHUS)

07.02.20
24

OO0mas XxapakTepUCTUKA XUMUYICCKIX
2JIEMEHTOB — METaJUIOB.

b K
43 Mertammmyeckas CBI3b M MeTaJlJIMIecKas 14.02.20 nomorexa O
. https://m.edsoo.ru/00ael03e
KpHCTaJUINYECKas peléTKa. 24
Du3nmyecKknecBOMCTBAMETAIIIOB
XUMHYeCKHe CBOMCTBA METAIJIOB. Eu6 OK
44 | DnexkTpOXUMHUYECKHH psij HANpsHKeHUH 14.02.20 nomoreka I
https://m.edsoo.ru/00ael 156
METAILIOB 24
OO6mmme cnocoObI MOTYISHHS METAIIOB.

45 CrutaBsl. Berunciienus no ypaBHeHUSAM 21.02.20 bubnuoreka [IOK
XUMUYECKUX PEAKIUH, €CIIN OJIUH U3 ) 4' ' https://m.edsoo.ru/00ael 156
pEareHToB COACPKUT MPUMECH

46 | TloHsTHE O KOPPO3ZUUMETAIIOB 21.02.20 bubmorexa OK

4 https://m.edsoo.ru/00ael1278

47 IllenoynbIeMeTaIbI 28.02.20 bubmorera [JOK

4 https://m.edsoo.ru/00ael14b2
bu6 K
48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U KAJIUS 28.02.20 nommorexa O
24 https://m.edsoo.ru/00ael14b2
€JIOYHO3EMEJIbHBIE METaJIJIBI —

49 11T . . 06.03.20 bu6mmoreka [JOK

KaJIbIIUU U MarHui 24 https://m.edsoo.ru/00ael5e8
. 06.03.20 bu6mmoreka [JOK
50 BaxxHelnmecoe TMHEHUIKAIbIIU
24 https://m.edsoo.ru/00ael5e8




51 O06o01IeHre 1 crucTeMaTu3alusI3HaHAA 13.03.20
24
50 JKEcTKOCTh BOJBI U CIIOCOOBI €& 13.03.20 bu6mmoreka [IOK
YCTpaHEHHU 24 https://m.edsoo.ru/00ae1886
[Tpaktuueckas padota Ne 6 o Teme Eub OK
53 "YK&cTkoCTh BOABI U METOJIBI €€ 20.03.20 nommoreka L
" https://m.edsoo.ru/00aelaed
YCTpaHEHHS 24
54 | Amomunui 20.03.20 | Dromiorexa OK
24 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBONCTBA OKCHIA U 27.03.20 bubnuoreka [IOK
TUAPOKCHA 4 https://m.edsoo.ru/00ael c64
bu6moreka [IOK
56 | Heneso 31'03'20 https://m.edsoo.ru/00ae1d86
57 Oxcubl, THAPOKCUIBI U costn xkene3a (II) 10.04.20 bubnuoreka [JOK
u xenesa (IID) 5 4' ' https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATH3AUI3HAHU I 10.04.20
24
IIpaktudeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME 17.04.20 bubnmoreka [JOK
«Baxkueiinme MeTaisl B HX 5 4' ' https://m.edsoo.ru/00ae3de8

COCAUHCHU A




Beruucienus o ypaBHeHUIM
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3
peareHToB JaH B U30BITKE WU COACPKUT

bu6mmoreka [IOK

60 17.04.20
IIpUMECH. 24 https://m.edsoo.ru/00ael1750
BrrunciieHusMaccoBONI0IMBBIX0AAPO/T
YKTapeakInu
61 O06o01eHre U cucTeMaTu3alusI3HaHU I 24.04.20
24
KonTponsnas pabora Ne4 o teme
62 «BaxxHeue MeTaibl 1 UX 24.04.20
COEIMHECHUSD) 24
63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 15.05.20 bu6moreka [IOK
JKU3HH YeJIOBEKa 5 4' ' https://m.edsoo.ru/00ae350
64 XHUMUYECKOE3arpsA3HEHUEOKPYKAIOIIEC 15.05.20 bubnuoreka [IOK
penb 5 4' ’ https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHrun 3K0JIOTrHYECKUX 29.05.20 bubnuorexa [JOK
npooeM 24 https://m.edsoo.ru/00ae4270
66 PesepBHbIi ypoK. OGO6£I.I€HI/IG U 22.05.20 bubnuorexa [IOK
cucTeMaTu3alus 3HaHul 24 https://m.edsoo.ru/00ae0dOa
P i . 0600 b K
67 e3epBHBIN ypok. 000 \I’_I_[eHI/Ie " 79.05.20 ubmanoreka [{O
cUcTeMaru3anusi 3HaHu!u 24 https://m.edsoo.ru/00adb33c
b K
68 | PesepBHbIil ypok. O6001IEeHE U nomorexa O

https://m.edsoo.ru/00ad9cb2




cUCTeEMAaTU3alus 3HaHUN

29.05.20
24

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensiu O.C., Octpoymon WN.T"., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

Tabsuupl: [lepuoanyeckas cucreMa XUMHUYECKHUX JIEMEHTOB
J.V1.Menneneena, Tabyniia pacCTBOPUMOCTH, IJIEKTPOXUMHUYECKHUH Pl

HalpsKCHUS MCTAJIJIOB

METOJNYECKHUE MATEPHAJIBI JIJIA YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peanuzanus-rpedoBannii-dI'OC-0cHOBHOT0-00111eT0-00pa30BaHMUs. -

Mertoaudeckoe-mocooue-ais-yanrens. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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