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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabdoueil MmporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEIIIMY MIPEnogaBanusi yaueOHOTro mpeameTa «XuMus»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NENAX, OOIIel cTpaTeruu
o0Oy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIep>KaHue,
npeaycMaTpUBaeT pPacHpe/iesieHue €ro Mo KjaccaM M CTPYKTypUpOBaHUE TIO0
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA  y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTaMm oOy4eHHs] XUMUU Ha YPOBHE 1eJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHME XHMHUU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPIrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETUUYCCKOM,
MUIIEBOMN M KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSITENIBHOW  Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIsSI1a HA €IUHCTBO MPUPOILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUM €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;

— TpeICTaBICHUN 00 DIIEKTPOIUTHUECKOM TUCCOIMAIMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOrO0 MPUMEHEHUS U IMOJTYyYCHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHWs B Hayke. M3yueHHe XMMUU TPOUCXOAUT C HPUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3zmnKa. 7 Kiacey.

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



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTHH MO3HABATEIBHBIX YMEHHNA U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKUe 1eJU, KaK:

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

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

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUN NEATETLHOCTH, IMMO3HAHMUS WM CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TpPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOM JAEITEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM CPEe/Ibl;

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

OOmiee 4WCIO YacoOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B )KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUA B XMUMUHU. YHCTHIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XMUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcUTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBast 10J11 XUMHUUYECKOTO dJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemectBa. Moib. ModsipHast macca. B3auMocBsI3b KOJIMUECTRBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COETUHECHHM.

@u3NUecKue U XUMHUYECKHUE SIBJIICHHUS. XMMHUUECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBwiaMu paboThl B 1a00OpaTOpUu |
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YUYECHHUE M OMHMCAHHE
bU3MYECKUX CBOHCTB O0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJCHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJAEHCAlMs BOJbl) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEHOU MPOBOJIOKH, B3AUMOJICHCTBUE MeJa C KUCIOTOM) sSIBIICHNUN, HAOM0IeHne 1
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapwuisi, pa3ioKeHHE TUIIPOKCH]IA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE Xkese3a ¢ pactBopoM coiu meau (I0),
M3y4eHHE CIOCOOOB pa3/elIeHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBITIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MOBAPECHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJENIed MOJIEKYI
(1apocTep>KHEBBIX ).

Ba:kHeililne nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemeHT u mpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
MOJIyYeHUsT KHUCIOpoJa B Ja0Opatopuu © NOpOMBIIUIEHHOCTH. Kpyrosoport
KHciopoaa B mpupojie. O30H — aioTponHas MoAu(pUKAIUs KUCIOPOoaa.

TemoBoit >P¢GeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DBHJAOTEPMHUYECKUE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bonopon — nsnemMeHT u mpoctoe BemlecTBO. HaxoxkaeHue Boaopoaa B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBa, MPUMEHEHHE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHECHHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HMU yenoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupawl. Kiaccudukarus
OKCHJOB:  coyieoOpasyromniie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeobOpasyromue. Homenkiatypa okcuaoB. Duznueckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [losyuyeHue OKCHI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYHM W HEPACTBOPHUMbIC
ocHoBaHus. HomeHknarypa ocHoBaHuil. DPU3MYECKHE U XUMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucnor. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenkiarypa coneil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKYy KJIIACCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M W3YUYEHHE CBOWMCTB KHUCJIOpOAa, HaOJ0AeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHS U
MpekpalieHus TopeHus (Mmokapa), O3HAKOMJIGHHME C oO0pas3laMu OKCHAOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHWE, pACMO3HABAaHWE W H3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MO’KHO HCIIOJIb30BAHUE BUEOMATEpUaIOB), HAOIIOJeHNE 00pa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEJOBAaHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C



Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AUMOJCHCTBUAE BOJBI C METaIaMHU
(HatpuieM ©  KaublieM) (BO3MOXXHO  HCIIOJIB30BaHUE BHUIEOMATEPHAIIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyenue B3aumopeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMHu, PEaKUUi HEUTpadu3alyH, MOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 3ajlady 1o TeMe «BakHellne KIacCchl HEOPraHMYEeCKHUX
COCIMHECHUI.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. WU. MenaeneeBa. CtpoeHue aTomMoB. XMMHYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(MHUKAIMM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJIHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAsA  (QOpPMBI
[Tepuonuueckoit cuctembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuomas
U rpynnbl. DU3AYECKHM CMBICI IOPSAKOBOTO HOMEpPAa, HOMEPOB IMEpUoia U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aTroMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cuctemsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYINaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4yé€Hbld U
rpaXkIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTEIbHO--BOCCTAHOBUTENbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHHUE OIBITOB,



WUTIOCTPUPYIOMINX ~ TPUMEPHl  OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX  PEAKIIN
(ropeHue, peakiuu pas3ioKeHus, COSTUHEHUS).

Mesxicnpeomemmuple céasu

Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B § Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIUX eCTeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJSIONIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO--HayYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHaJM3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICITb, SIBJICHHE.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYWHBI, SIUHUIIBI
MU3MEPEeHHS, KOCMOC, TTaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOJIHI,
I0JIC3HBIC UCKOIIAEMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TMEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBUHM C IIOJIOXKEHUEM »3JIEMEHTOB B Illepuoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelllecTBa: BUJBI XUMHUYECKOW CBA3U. THUIBI KPUCTAIIMYECKUX
peIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECCTB. XUMHUUYECKHE
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukaiys XuMHUUECKUX PEAKIMH MO pa3IuyHbIM NpU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, o
M3MEHEHHUIO CTEMEeHEH OKHCICHHUS XHMHYECKHX 3JIEMEHTOB, M0 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHHUA.

[TorsiTne o ckopocTH xuMu4eckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATUMBIX XMMHYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. [lonarue o karanmuze. [loHsITHE O XMMHUYECKOM paBHOBeCUU. DaKTOPBHI,



BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKI[UU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEJIbHO-BOCCTAHOBUTEIbHOM peaxkuum. CocraBnenue ypaBHEHUM
OKHUCJIUTEBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsa3u. Crenenn auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHUW W cCcoOJiei B CBETE€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIIN3E COTEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHME C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEMETaUIOB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpPOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  coJien
(BO3MOKHO  WCTOJIb30BaHWE BHJIEO MAaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  peaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBbIJACICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakMu pas3joKEHUs, COCMHEHUS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBI0 KAUYE€CTBEHHBIX pEAKUMM Ha  HMOHBI, pEIICHUE
AKCIIEpPMMEHTAJIbHBIX 3a/a4.

HemeTanibl M UX COeIMHEHUS

OO6miass XapakTepucTHKa TajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OokucieHus. CTpoeHue W (PU3MUEeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIeICTBHE C MeETaJUIaMH, HEeMeTallZlaMH, IejiodaMu). XJIOPOBOJOPOI.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMeHeHue. [leicTBue
XJiopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBEKa. BaxkHeuue XJIOpuAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTEIeHH OKHcIIeHWs. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MIPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOCHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIIBI CEphbl KaK MPEACTABUTEIN KHUCJIOTHBIX OKCHJIOB.



CepHas kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIME  Kak
MpEeACTaBUTEN Kjacca KHCIOT MW cheuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEpHOM KHUCIOTBHI.
IIpumenenue cepHoi KucaoThl. COMM CEpHON KUCIOTHI, KAYECTBEHHAs pEeaKUys Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEeW Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
dusznueckure U XuMuyeckue cBoiictea. KpyroBopotT azora B nmpupojae. AMMHAaK, €ro
du3znueckre U XMMUYECKUE CBOMCTBA, MOJdyyeHue u npumeHeHue. Coiam aMMOHUS,
X pU3NYeCKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NUecKrue U XUMUYECKHE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENsl Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciaora, Gu3HIeCKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIbHBIX YA0OPEHHIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpoHd,  auIOTPOIHBIE
MoIU(UKALUY, PACHpPOCTpaHEHHE B Mpuponae, (U3NYEeCKue U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. OKCuasl yrieponaa, ux
duznueckre M XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0adbHOrO TMOTEIUICHUS KIUMaTa, NapHUKOBBIN
adekr. YronpHas KUCIoTa U €€ COoNM, NX (PU3HUCCKUEe U XMMHUYCCKUE CBOMCTRBA,
MoJIydeHHe W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIHUHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COSAUHEHUSX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKK YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONMOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U UX
polii B KHM3HUM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.



KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBa, IMOJYYEHHE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B MOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEICHUE KAUY€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxkaroue (U3NUYECKUEe M XUMHUYECKHE CBOWCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpuAOB (TAJIOTEHUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJIeOMaTeprasoB), HaOMOICHUE TIpolriecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, H3YyYCHUE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIIuM Ha CyIbdart-
MOH W HaOJIOJICHHE Mpu3HakKa e€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYCCKUMU
cBolicTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIeOMAaTepraaoB), oOpa3namMu a3oTHBIX U (PocPOpHBIX yH0OpeHUid, MOTydCHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uOH U HU3yUEHUE MPU3HAKOB
UX IPOTEKAHUSI, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHOM A30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIIECCOM  aJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJyYeHUE, COOMpaHUe, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYCHHUE I[IPU3HAKOB UX NPOTEKAHUsA, O3HAKOMIICHUE C
MPOAYKIMEN CHIMKATHOW NPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmme HeMeTaxuibl U UX COCAUHEHUS .

MeTtajuiibl M UX COCAMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHToB J[. WM.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHEe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUM  psif
HampsHKeHU MeTamnoB. dusndeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO0rue
crocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YyTr'yH, IIOPATIOMUHHM,
OpoH3a) U X MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.



[Ilenounble MeTawibl: nojioxkeHue B [leproamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpOeHHE MX aTOMOB, HaXOXICHUE B IMPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U kanus). OKCuasl u
TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kaublivsa. BakHeimume coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CMTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKaAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUS.

Keneso: monoxenue B [lepuognueckon cUCTEME XUMUYECKUX DJIIEMEHTOB /l.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B Mpupojae. PuU3MYECKUE U
XUMHUYECKHE CBOMCTBA ee3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB M CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YyJbTAaTOB KOPPO3UHU  METAUIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJCHCTBUS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIEOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS XKeje3a B KUCIOPOIe
(BO3MOKHO  HCMOJB30BAHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMI HAa WMOHBI: MAarHus, KaJblLUs, AJFOMUHUS, LIMHKA, JKEJie3a
(II) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAIIHMBAHMUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCUIA ATIOMUHHUS
Y THIPOKCUJA [IMHKA, PEIICHHUE DKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeEJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
npoOJieM.

Xumuueckuii IKCnepumenm:



u3ydyeHue oOpa3lioB MATEepUaioB (CTEKIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE
MaTepHabl).

Mescnpeomemmunie cea3u

Peanuzanus MeXNpeaIMETHBIX CBA3€W MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pEe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAy4yHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KJIacCUPUKalUsi, MEepUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3 PeKT, TeXHOJIOT U, MAaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbI, PaJAMOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUH 3aps]l, MPOBOJIHUKH,
NOJYIIPOBOAHUKH, JIUANEKTPUKH, (OTODIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTka, CruiaBbl, (PU3MUYECKUE BEIWYUHBI, CIAMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEpPATHHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadusi: armocdepa, rumpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCITUTATENIbHOU JIEATEIbHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
pacuIMpeHue OnbITa ICSITEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY
U HAay4yHOMY HAacJ€AuI0, MOHMMaHUs 3HAYCHHUS XUMHUYECKOW HAyKH B KU3ZHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIJAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOILIEHHUM B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEAOBATENbCKOM, TBOPUECKOW W JPYrMX  BHUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JESTEIHHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOITOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOM JesATEeNbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEACHUE M TOCTYIKHM CBOUX TOBAapHUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTUSI HAYKU W COCTaBIAIONIUE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,



MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMH, CIPaBOYHOU
JTUTEpaTypor, JOCTYNMHBIMU TEXHUYECKUMU CPEACTBAaMH HHQPOPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M T[O3HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBWJI  O€30MAaCHOCTH MpHU  OOpalleHUuU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3IndyHOro poa,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJDKEHUS] 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCCHOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE IIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
mpaBmI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUsX,
YIPOXKAIOWIKUX 3I0POBbIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU U3YYCHUU XUMHH, IS
peILIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00AaNBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX pEeLIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATDHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PEHHSI OOIICHAy4YHbIE TOHATUS (3aKOH, TeEOopus,



MPUHIINI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornueckue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH MUX XapaKTEepHbIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3h C JIPYTUMH TOHSATHSIMH), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SIBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KIAacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh TMPUYMHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpolleCCe TO3HAHUS TOHATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-IM03HAaBATENbHbBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIIHi,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJIECICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble ucciienoBarejabCKue JeHCTBUS:

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHWA, a TaKkKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OpPraHW3allMd W TIPOBEICHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmooaarh 3a XOAOM Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 mpoje’IaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUS, CIPaBOYHBIC



nocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3jHMYHbIe METOABI U 3alpOChl MPH TOUCKE U 0TOOpe
uHPOpMAIIMd U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX M MO3HABATENbHBIX 337a4 ONpPeAeAEHHOr0 TUIIA, TPUOOPETEHUE OMbITA B
o0nacTd WMCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYpPOW aKTHUBHOTO MCIIOJIB30BaHUS PA3IMYHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHus HHOpMauu u
WUTIOCTPUPOBATh pellaeMble 3aJayd  HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpY Karouleil MNpupoIHON
Cpellbl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelCTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX U MHCHbMEHHBIX TEKCTaX; JeNarTh MPe3eHTAIUIO
PE3YNIbTATOB BBIMOJHEHUS XMMHUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOpPHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBUH, OIpelelieHHne KpUTEPHUEB TI0 OIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIe YHUBepcaibHble yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpATh Hanbosee »(HeKTUBHBIE CIOCOOBI PEIIeHNs] YIeOHBIX H
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITEIbHO COCTAaBJIATh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a/1aHUH.



HNPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON pabodeil mnporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4dHbIC 3HAHUS, YMEHUS M CIIOCOOBI
NeucTBUM, crenuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATeIbHOCTH 10  TOJIYYEHHIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUSIX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 0O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJib, JJIEKTPOOTPUIATEIBHOCTh, CTEMIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCuPUKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
PO aToMa, JJIEKTPOHHBIA CJIOW aToMma, aTOMHasi OpOWTalb, paIuycC
aToma, XMMHMYECKasl CBSI3b, MOJISIPHAS M HEMOJIIPHAsl KOBAJEHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJIsI BELIECTBA
(MpoleHTHAsT KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH H
IPUMEHATH 3TH HOHITHUS NIPYU ONUMCAHUM BEUIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHUU XUMHUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJCHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAass ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJANYECKOM 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoit cucteme,
3aKOHOB COXpPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e OIHKCHIBATHh M XapakTepuszoBaTh TabnauuHyto (opmy Ilepuoanyeckoit
CUCTEMbl XUMHUUYECKUX DHJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJABHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u



OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MenpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMHM CTPOEHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIIOSM);

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBy YYACTBYIOLIUMX B PEAKIUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNE TPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHHS XHUMHUYECKUX TMPEBpALICHUI B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN peaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMH MBICIUTEIIBHOW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, KiaccudUKaIHUIo,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKIUH, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil  H
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHUSIMU IO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  JIKCHEPUMEHTHI IO
Pacno3HaBaHUIO PACTBOPOB LIEIOYEN U KHUCIOT C HIOMOIIBIO HHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy o0ydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX TMOHATHWA: XUMHWYECKHU
BJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJCHTHOCTH, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHb
OKHCJICHUS, XUMUYECKasl PeaKiusi, XUMUYIECKas CBS3b, TEIUIOBOM 3 deKT



peakuud, MOJb, MOJIAPHBIA  O00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJIEKTPOJIUTUYECKAS] JTUCCOLMALMS, PEAaKUUU HOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIMTENb,  BOCCTAHOBHUTENb,  OKHCJIEHHE M  BOCCTAaHOBJICHHE,
ajutoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTajsInyeckas), KpUCTauIMuecKas pemérka, KOppo3us METaJlIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JJOMyCcTUMas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TIOHSATUUA U
MPUMEHSTH T TOHITHUS MPU OMTUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JJiIi COCTaBieHUs (Qopmyi
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSX PAa3jIMYHOrO0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIUWHEHUN 1o ¢GopmyrnaMm, BHII XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPaX HEOPraHWYECKUX COCIMHEHUH, TUIl KPUCTAINIMYECKON
PEIETKH KOHKPETHOI'O BELIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OIMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy [lepromnyeckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB:
pasnmuuath TOHATHS «IJIaBHas moarpymma (A-rpymnma)y U «mnobodyHas
noarpynna (b-rpynma)», mansie W OOJbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKUX
ANIEMEHTOB (COCTaB W 3apsija  sApa, oO0IIee 4YWCIO DJICKTPOHOB M
pacmpeneieHue WX 10 DIEKTPOHHBIM CJOSIM), OOBICHITH oOOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIICCTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(pPeKTy, M0 M3MEHEHHIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOJITBEPKIasi OMNHUCAHUE



puMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTUYECKON JHUCCOIMALNMN  KHUCIOT,
LIEJI0YEH U COJIEH, OJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIM HOHHOIO
oOMeHa, ypaBHEHMsS peakluil, TOATBEPKAAIOMUX CYIIECTBOBAHUE
TEHETHUYECKOW CBSA3U MEXIY BEIIECTBAMU Pa3JIMUYHbBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOI0 OallaHca 3TUX PEaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpaIllcHUH B Pa3IUUYHBIX
YCJIOBUSX;

BBIYUCIIATE OTHOCUTENBHYIO MOJEKYJIAPHYIO M MOJSIPHYIO MAaCChI
BEIIIECTB, MAaCCOBYIO JIOJNIO XUMHYECKOTO JJIeMeHTa 1o Qopmyse
COEJIMHEHUS, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

cOO0JIFO1aTh rpaBuia MOJIb30BaHUs XUMHYECKOUN MOCYI0M u
nabopaTopHbIM O0OpYJIOBAaHUEM, a TakKKe TMpaBwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUAMH MO BBIIOJHECHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTo rasa);

IPOBOJUTh  PEAKIMH, IOATBEPKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpHII-, OPOMHUI-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBl M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIBHOW JESTEIbHOCTU — aHaIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBICHUE
NPUYHHHO-CIICICTBEHHBIX CBA3€H — JJIl U3YyYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM NPOrpaMmbl Bceero Konrpoanurie TpaxTueckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHUYeCKHE TOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bomopoa.Ilonstue o kucimorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COCAUHEHUMN https://m.edsoo.ru/7f41837c¢
Wroro no pazgeny 30




Paznean 3. Illepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢c
Memnpene-eBa. CTpoeHue aToma
XuMHYecKas CBA3b. Bu6 OK
3.2 OKHCIUTETHHO- 8 1 nommoreka L
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
b K
Hroro mo pazgeny 15 mommorexa 110
https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOI'PAMME




9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckue peakuun
1 [ToBTOpEHue u yriyoienne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 2 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS




Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmmoreka [{OK
. i )
31 Obuue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmorexa [{OK
. B 7 1
3.2 AKHCUIINE METAJLJIbI U UX COCTMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BbE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
| [Ipeamer xumun. Posie xumuu B KU3HA 1 05.09 bubnuoreka [JOK
yejoBeka. Tea u BelecTsa ' https://m.edsoo.ru/ff0d210c
b K
2 ITonarre o MeTogaxX MO3HAHUS B XUMUH 1 07.09 nommorexa LO
https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUH U TIPUEMBI | | 12.09 bubnuoreka [IOK
oGparmienus ¢ 1a00paTOPHLIM ' https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | 14.09 bubnuoreka [JOK
pasielieHus cMeceit ' https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 1 19.09
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOU COJIH)»
bubnuoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1 21.09 i
https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKUE dJIEMEHTHI. 3HAKU | 26.09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubnmnoreka [JOK
8 [IpocTble U coKHBIE BELECTBA 1 28.09 H

https://m.edsoo.ru/ff0d2a6¢




bubmuoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 03.10
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. B oK
10 Xummnaeckas popmyina. BanreHTHOCTD 05.10 nomoreka I
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTenbHAst aTOMHasl Macca. 10.10 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO 12.10 bubmmoreka [{OK
DIIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecrBa. MoJib. 17.10 bu6moreka [IOK
Momnspras macca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUS. 19.10 bu6moreka [IOK
XuMu4ecKasi peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ yCioBUs NPOTEKAHUS 24.10 bubnuoreka [IOK
XUMHYECKUX PEaKIUii ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 26.10 bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Boruncnenus koJimyecTBa, Macchl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX 07.11 bubmmorexa [TOK
HHECTEA TO P ' https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIeCKUX peakiun
bubnuoreka [JOK
18 (coenuHEHMS, pa3JIOKCHUS, 09.11
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 OK
19 sHImKIIoneaucT. O000IMEeHnE 1 14.11 nbsmorexa L
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUH
20 KonTtponpHas padota Nel mo teme 16.11 bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHt u 21.11
https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (PeaKuu OKUCICHUS 23.11 bubmorexa HOK
POAa (peaidt ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoObl nostyueHust KUCIopo/ia B
bubmmoreka [{OK
23 a00paTOPUH U MPOMBIIIJICHHOCTH. 28.11
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoit 3¢ ekt xumuueckon
4 peakuuu, IOHATHE O 3011 bubnuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0 05.12
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITomyuenue u coOUpaHue KUCIOPOa, 07.12
. https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe 112 bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie ' https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKue U XUMHUYECKHE CBOMCTBA 14.12 bubmuorexka [JOK
Bogopoja. IlpuMenenre Bogopoaa o https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX 19.12 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOia B 2112 bubnunoreka [JOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme 26.12 bubnuoreka [IOK




«[lony4yenue u cobupanue BOAOPO/Ia,
HU3YyYEHHUE ETO CBOMCTB)

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

MonsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [{OK

32 28.12
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIIECTBA rasa 1o e€ro u3BECTHOMY 09.01
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA 11.01
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA 16.01 bu6moreka [IOK
BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 18.01 bubmuorexa [JOK
UHIUKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas 23.01
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
18 «IIpurotoBieHue pacTBOPOB ¢ 25 01 bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KouTtponsnas pabora No2 no teme 30.01 bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 01.02 bubnunoreka [JOK
HOMEHKIIaTypa ' https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
bub6nmnoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 06.02

OKCHJO0B

https://m.edsoo.ru/ff0d664e




4 OcHoBaH#usI: COCTaB, KIaccuuKaIms, 08.02 bubmuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XUMUYECKHE CBOUCTBA 13.02 bubnuorexa [JOK
OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, 15.02 bubmmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKUE CBONCTBA 20.02 bubnuorexa [JOK
KHCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI MOTyYEHUS, XUMUYIECKHE 22.02
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 7.0 bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXKY KiaccamMu 2.0 bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM ' https://m.edsoo.ru/00ad9as50
. bubnuoreka [JOK
49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 05.03 1
https://m.edsoo.ru/00ad9cb2
KonTtponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX 07.03
o https://m.edsoo.ru/00ad9ela
COEIMHEHU M
[IepBbie MOMBITKU KIIACCU(PUKAIIUU
bubmuorexka [JOK
51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHe 0 12.03
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHbIX 3JIEMEHTOB
[Iepronnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Iepuoanueckas cucTeMa XUMUYECKUX 14.03

anemenToB /. 1. Menneneepa

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




bubmuoreka [JOK

>3 HepHozet, rpyrIl, o Arpymbt 19.03 https://m.edsoo.ru/00ada52¢
54 Crpoenue atromoB. CocTaB aTOMHBIX 2103 bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIeKTPOHHBIX 000I0YCK
55 aToMOB 3JieMeHTOB [leproanueckoit 02.04 bubnmorexa LOK
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 04.04 bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. 09.04. bubnuoreka [JOK
MenneneeB — y4EHBIN, MTEAror U https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB 11.04 bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b 16.04 bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas 18.04 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast 23.04 bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 30.04 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE 02.05 bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OkucauTenu U BOCCTAaHOBUTEIIH 07.05 bubnuoreka [JOK




https://m.edsoo.ru/00adb076

65 KonTtponeHas padota Ne4 mo tTeme | 14.05 bubmuorexa [IOK
«Ctpoenue aroma. XUMHUYECKask CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHeIit ypok. O600IICHNE 1 ! 16.05 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBubrit ypok. O60011eHIE 1 | 2105 bubnuorexa [JOK
CHUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011IeHNE U | 53.05 bubnnorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | 05.09 bubnuorexa [JOK
XUMHUYECKUX AemeHToB Jl. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOUCTB XMMHYECKUX JJIEMEHTOB 1 07.09
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 12.09 bubmuorexa [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckou CBSA3U U THIIEI | 14.09 bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
5 «IToBTOpeHue u yriyOneHue 3HaHUI 1 1 19.09
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | 21.09 bubnunorexa [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [lonaTre o TOMOTEHHBIX U 1 26.09
https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEaAKIIMIX
[ToHaTHE O XUMHUYECKOM PAaBHOBECHHU.
bu6mmoreka [JOK
8 @DaKTOopbl, BIUAIOIINAE HA CKOPOCTh 1 28.09

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 03.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHIECKOU
bubmmoreka [{OK
10 muccoranuu. CUIbHBIE U clla0bie 05.10
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
b K
11 HoHHbIE ypaBHEHHUsI peaKkIuil 10.10 nommorexa 110
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHUH B CBETE IIPEACTABICHUIN 12.10
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 17.10 Bubnmorexa [IOK
ped . ' https://m.edso0.ru/00add8b2
AIEKTPOJTUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€e coJieit 19.10 Bubmmorexa [IOK
P ' https://m.edso0.ru/00add9dd
15 O06o00meHe U CHCTEMAaTH3aITHS 2410 bubmuorexa [JOK
3HAHUI ' https://m.edsoo.ru/00addd12
[IpakTruueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemmenune sKcriepuMeHTaIbHbIX 26.10
https://m.edsoo.ru/00addbfa
3a7a9»
KounTtponsnas pabora Ne2 no teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS. 07.11
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO1as XxapakTepucTUKa raJIoreHOB.
N bubmuoreka [JOK
18 XHMMHUYECKUE CBOMCTBA HA IIPUMEPE 09.11
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, 14.11 bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue CosTHON KUCIOTHI, 16.11
. . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XMMHWYCCKUX PCAKIMHU, €CJIM OJUH U3 21.11
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB 311 bubnuoreka [JOK
VIA-rpynnst ' https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N 5811 bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, cTpoeHue, pusndeckre 3011 bubnuoreka [IOK
U XUMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3HYecCKre U XUMUYECKHUE CBOMCTBA, 05.12
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEKALNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. 0712 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE ' https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brruncnenne maccoBoii 40U BBEIXOa 1212 bu6mmoreka [JOK
NPOJYKTa peaKkIuu ' https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepHUCTHUKA SIIEMEHTOB 14.12. bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pU3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

bubmmoreka [IOK

29 XUMHUYCCKHE CBOMCTBA, ITOJIYUYCHUE U 19.12
i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «IlonmyueHue aMmmMuaka, U3y4eHUe ero 21.12
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 26.12 bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnons30Banme HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX Eut 10K

3 nonmoTexa
32 yaoOpeHui. XuMHuueckoe 28.12
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GPU3NIECKUE U 09.01
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. 1101 bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl ' https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, GU3NUecKue U XUMUIECKHe 16.01
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u 18.01 bubnmnoreka [JOK

XHUMHUYECKHUE CBOMCTRA.

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




DKosorndyeckue mpoOiIeMsl,
CBsI3aHHbIE C OKcuaoM yriepoaa (IV)

37 VYroJibHAsI KUCIOTA U €€ COJn 23.01 bubmmorexa [OK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHune yriekucioro rasa. 25 01 bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC TOHATUS 00
39 OPraHMYeCKHUX BEIIECTBAX KaK O 30.01 bubmmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIIIepo/ia
40 Kpemuuii u ero coennHeHHst 01.02 Bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 337a4 10 TEME 06.02 bubnuoreka [IOK
«BaxHeime HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 o teme
42 «Baxnennne HeMeTaJlJIbl i UX 08.02 bubmorexa LHOK
https://m.edsoo.ru/00ae0el8
COCJTMHECHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Metamnyeckas CBSI3b U 13.02 bubnuoreka [JOK
MeTaJUIMYeCKast KpUCTaInYeCcKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBA
METAJIJIOB
XUMHUYECKUE CBOMCTBA METAIIJIOB.

44 DNEKTPOXUMHUYECKUN Psifl 15.02 bubmmorexa [IOK

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




O0m1re cnocoObl MOTyYeHUs
MetaoB. CruiaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, 20.02
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAUIOB 22.02 nommorexa 110
https://m.edsoo.ru/00ae1278
b K
47 [IlerouHbIE METAILITBI 27.02 nommorexa O
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U 2902 bubmuorexa [JOK
Kaus ' https://m.edsoo.ru/00ae14b2
49 [Ieno4yHO3EMENBHBIE METAIIIIBI — 05.03 bubnuoreka [JOK
KaJTBIIUN ¥ MarHui ' https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
50 Baxneitmme coenune an 07.03
FRHCHHH AMFCHHA RATBUI https://m.edsoo.ru/00ael 5e8
O06o01enre 1 cucTeMaTru3arus
51 Hf H 12.03
3HAHUM
57 JKEcTKOoCTh BOBI M CIIOCOOBI €& 14.03 bubnuoreka [JOK
yCTpaHEHUs ' https://m.edsoo.ru/00ae1 886
[IpakTruueckas pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTKOCTEL BOIBI U METOIEI €6 19.03
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 AnmroMuHui 21.03 bubmorera [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U 02.04 bu6nuoreka [IOK
THAPOKCHIA ' https://m.edsoo.ru/00aelc64
bub6 OK
56 Kenezo 04.04 nommoreka L{

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKETIE3a

bubmuoreka [JOK

37 (IT) u xenesa (1I1) 09.04. https://m.edsoo.ru/00ae35e6
53 O6o6uuleHne Y CHCTEMAaTH3aIlUs 1104
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 16.04 bubnuoreka [JOK
«BaxHenme MeTaJlTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 18.04 bubnuoreka [JOK
COIEPKUT MpUMecH. Beraucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTa
peakuuu
61 O6o6nvleH1/Ie U CHCTEeMaTu3alus 23.04
3HaHUHU
KontponbHas padota Ned4 o teme
62 «BaxHenmme MeTauibl 1 UX 30.04
COCTMHEHUS»
63 BeniectBa u matepuasl B 02.05 bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 07.05 bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHun 14.05 bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO01IEHNE U 16.05 bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHEe U 21.05 bubnunoreka [JOK




CUCTEMAaTU3alus 3HaHUHI

https://m.edsoo.ru/00adb33c

68

PesepBHeiit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

23.05

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

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

Tabsuupl: [lepruoaunyeckas cucreMa xumuieckux anemeHToB 1. U.
MenpeneeBa, Tabaua pacCTBOPUMOCTH, FIEKTPOXUMUYECKUN Psil HAPSXKEHUS

MCTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJIA YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHUs. -

Mertoaudeckoe-mocooue-mis-yunrens. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 371348185686954332516910937330321524310793855772
Braneney Muxainosckan TaTeAHa HUkoNaesHa

OeicTevTened C05.10.2023 no 04.10.2024
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