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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€HA HAa OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pazoBaTeIbHOM MPOTPaMMbl OCHOBHOTO O0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBE ¢enepalbHON paboueld MPOrpaMmbl
BOCITUTAHMS U C YUETOM KOHIEIMIINY MPENnoJaBaHus y4eOHOro mpeamMeTa « XUMUsH
B 00pa3oBaTenbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T TpEACTaBICHUE O IENsX, OOIIe cTpaTeruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUA OOYYAIOMIUXCA CPEACTBAMU y4eOHOTO
nmpeamera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE coaepKaHue,
peayCMaTPpUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHUE TIO
pazzienaM M TeMaM MPOrpPaMMbl MO XUMHUH, OMPEACNISICT KOJIUYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepIKaHuUsI, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU € YIETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluuxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOMU
IporpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0Yy4aloulerocs IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XUMHUHU CIYXKUT OCHOBOM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeiCTaBICHU O MaTepuaIbHOM EAMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (POPMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOIIONUU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TI00aTbHBIX
mpoOJieM YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alldd  BO3MOXHOCTEM  JUIi  CaMOpa3BUTUA U
dbopMupoBaHUS KyJbTYPhI IHYHOCTH, €€ 0011 1 (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHUPOBAHUE MBITINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB HX CAMOCTOSITEIHHOW  y4eOHOW  JeATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEA0BATEIbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MPO(HECCUOHATHHON IeATETHbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
L[ETTOCTHOTO B3IJIsS1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUH €CTECTBEHHO--HAYYHON I'PaMOTHOCTU 00YyYarOIINXCs;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUUECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEedYMBAIOTCS CHEIU(PUKON
COJepKaHMsI  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeIarorMuecKu
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTane e
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011Iero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYaIOUIUMHCS CUCTEMBI TMEPBOHAYAJIBHBIX TMOHSITUNH XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. CopepkaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUN O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHW30BaHbl 110 TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona [[. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHS O CTPOEHUHU aTOMa U XMMUYECKOU CBSI3H;

— TpeacTaBICHUN 00 JIEKTPOJIUTHYECKOM AMCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JPYromMy, BBHITONHAS (GYHKIUH OOBACHEHHS W IMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IMOIYyYECHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHUH  CIIOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMAYECKON COCTABJISIOLICH HAYYHOU KApPTUHBI MHUpA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbl, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHue XUMUU TPOUCXOAUT C MPUBICYEHUEM
3HAHMA W3 paHee HM3yYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyXKaromuii Mup,
«buonorus. 57 knacce» u «duzuka. 7 KiIacey.

[Ipy wW3yueHWM XUMHUM TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKUX TMOJ0KEHUM,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, sA3blka HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpamlieHHs C BEIIECTBAaMH B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3y4eHUH XMMUU Ha YPOBHE OCHOBHOI'O OOLIEr0 0Opa30BaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (¢opMUpOBaHHWE WHTEIJICKTyallbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHHOMY MPUHATHIO PEIICHHMH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHHUEe
O0yJarommMXxcs K CaMOCTOSTEIBHON IM03HABATEIBHOW [EATEITHHOCTH, HAyYHBIM
METOoZaM TIO3HAHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW JEATEeITHPHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUJIOB JESTEILHOCTH;

— (dopmupoBanue oOmEeH (QyHKIMOHATBFHON W  €CTeCTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBICHATH U OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPU H3yUYECHUU
XUMHH, TPUMEHSATH WX TMPU PEIIEHWH NpoOJieM B MOBCEIHEBHOW JXU3HU U
TPYJOBOM J1€ATETbHOCTH;

— ¢opMmupoBaHHE Yy OOYYAIOIIMXCA TyMAaHUCTHYECKUX OTHOIICHH,
NOHMMAHUS [EHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHM OSKOJOTUYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JACSATENIBHOCTH B IIENSIX
COXPAaHEHUS CBOETO 3/I0POBbS 1 OKPY>KAIOIICH MPUPOTHON CPEIbl;

—pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(WiIs U HANpaBiICHHOCTH JaJIbHEUIIETO
o0yJeHHUS.

OOmiee uuMCIO YacoB, OTBEAEHHBIX A H3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2
yaca B Hezelno), B 9 kimacce — 68 yacoB (2 yaca B HEJEINIO).



COAEPXAHHUE OBYUEHUA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKUE TOHSTHSA

[Ipenmer xumuun. Poib XMMUK B KU3HU 4YEJIOBEKA. XHUMUSI B CUCTEME HAYK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE »dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumuueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BeniectBa. Moisib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacu€tel 1o Qopmynam
XUMUYECKUX COCTUHCHHM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XMMHUeckue ypaBHeHus. Knaccuduxanus
XUMHYECKUX PEAKIHM (COeTMHEHUS, PA3IOKEHUS, 3aMEeIlIeHUs, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiaMu paboThl B J1aOOpaTOpUH U
npuéMamu oOpamieHus: ¢ 1abopaTOpHbIM 00OpPYIOBAHUEM, U3YYEHHE U OMHCAaHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUA BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) SIBICHUM, HAOJIOICHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4YeHHE CIOCOOOB pa3JeieHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEJACHNUE OUYNCTKHA TTOBAPEHHOMN
comv, HaONIOJCHWE W  ONMUCAaHWE  Pe3yJIbTAaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHAE MOJEIEH MOJIEKYJI
(1rapocTepKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BellecTBo. HaxoxkzaeHue kuciopona B MNpuponae, (Pu3nueckue U XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcunabl. [Ipumenenne kuciopona. CrocoOb



MOJIy4YeHUs KHUCIOpoJa B JlabopaTopud H  IpombiluieHHOCTH. Kpyrosopot
Kuciopozaa B mpupojae. O30H — alIoTponHasi MOAU(PUKALIAS KUCIOPOIa.

TermoBolt 3P(peKT XUMHUYECKON peakuuH, TEPMOXUMHUYECKHUE YpABHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/1yXa, yCWICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpoctoe BemecTBO. Haxoxaenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnu.

Monsipabiii  00bEM  ra30B. Pacy€Thl 1O XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBOMCTBA BOJbl. Boja kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAaCTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4eaoBeKka. KpyroBopoT BOAbI B PUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcumaoB. Dusnmdyeckrue W XUMHUYECKHUE
cBOMCTBa OKCUJIOB. [loyueHne okcuaoB.

OcHnoBanusi. Knaccudukanmss ocHOBaHMM: IIEIOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHMil. DPU3MYECKHE UM XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHue ocCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctn meramnoB H. H. bekxerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coient.

I'eneTnyeckas cBsI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COECTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOIa B BO3AYyXE, MOJIyUEHUE,
coOupaHue, pacno3HaBaHWE H U3YYCHHE CBOWCTB KHCJIOpOAa, HabIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpekpamieHus ropeHus (mokapa), O3HAKOMJICHHE C o0OpasllaMu OKCHUJIOB U
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, PACIO3HABAHME M U3YyUYCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUCOMATEPUAIOB), HAOMIOAeHNE 00pa3IoB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIEIOBAHME OCOOEHHOCTEH pPacTBOPEHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU
MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HaTpueMm U KanblieM) (BO3MOXHO HMCIIOJIb30BaHHE BUIECOMATEPHUAIIOB),



UCClieIOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEaKkUui HEUTpajlu3allM, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METalla APYTMM U3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «Baxkuelmmne Kiaccbl HEOPraHUYECKUX
COCIMHECHUI.

Hepuoanuecknin 3axkoH u Ilepumoamyeckas cucreMa XUMHYECKHX
ieMenToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX D3JIEMEHTOB (IIENIOYHBIE U IICJIOYHO3EMENIbHbIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIe 00pa3yr0T aM()OTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkomepuogHas U JUIMHHONEPUOIHAs bopmbl
[Tepunonnueckoit cucrembl xumuueckux siemMeHToB Jl. . Menaeneesa. [leproasl
u rpynmbl. OuU3NYecKuil CMBICT MNOPSAKOBOrO HOMEpA, HOMEPOB NEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siep. M3otonbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0ouek aroMoB TmepBbiX 20 XUMUYECKHUX  DIIEMEHTOB
[Tepuonnueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxxeHuro B [lepuoanueckoi cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJnyca aTOMOB XWMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [lepuoandeckoil CUCTEMbI XUMHYECKUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJIaHUH.

Xumuueckass cBs3b. KoBalieHTHass (TOJIIpHAsE M HENOJISIpHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBS3b.

Crenenp okucieHusa. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Iporiecchl okuciaeHus: U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakiuy pas3ioKeHHs], COeAUHEHUS).

Mexcnpeomemmunie cea3u



Peanuzanus MeXnpeIMETHBIX CBsI3eM MpU HM3yUYEHHMM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU JIJI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO61mue ecTecTBEHHO--HAyUHbIE MOHATUS: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, MNepUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aToMm, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEJNO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (pU3NUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, buocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBbI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. [lepuoanueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COEIMHEHUI B COOTBETCTBUM C MOJOXKEHHEM »ieMeHTOB B Ilepuommueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XMMUYECKOW CBSI3U. THIBI KpPUCTAJUNIMUYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIaccaM HEOPraHU4eCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukaims XuMU49eCKUX peakiui Mo pa3iIudHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBoMY 3ddekTy, 1o
M3MEHEHUIO CTETICHEH OKUCICHHSI XMMHUYECKHX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYACTHIO KaTajau3aTopa). JK30- U dHAOTEPMUYECKUE PEAKIINU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMUMHYECKUX peaknusx. [IoHSATHE O TOMOTEHHBIX M TeTEePOTEeHHBIX
peakuusx. [lonstue o xkarammse. [loHsTHE 0 XMMHUeCKOM paBHOBecuU. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUMU M IIOJO0XKEHHE XUMHYECKOrO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakunu. COCTaBICHUE YPABHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C  HUCIOJIB30BAHHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHus3m JHUCCOIMALIMM BEUIECTB C PA3JIUYHBIMU BHUIAMU
xumuyeckoi cBsizu. Crenensp nucconnanuu. CUiabHbIE U CJ1a0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMM M COJEHd B CBETe MNPEJICTAaBICHUNA 00  DIIEKTPOIUTHUUECKOU
nucconyanuu. KauecTBeHHbIE peakiiuy Ha HOHbBI. [IoHsITHE O THIpOIN3€E COEeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB U HEMeTauioB (Tpadura W anMasa), CIO0XXHBIX BEIIECTB
(x7opua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AICKTPONPOBOTHOCTHU
pacTBOpOB BENIECTB, IMpollecca AUCCOLUMAIMUA KHUCJIOT, WIEJIo4Yed U  cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MATEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TMPOTEKaHUS  peakluii  HOHHOrO  OOMEHa
(oOpazoBaHme ocaaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUIUN
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTaibl 1 MX COeAMHEHUA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € METaJUIaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHUE, NpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmine XJIopuabl U UX
HaXO0XICHHUE B PUPOLE.

OO6miast xapaktepuctuka 3nmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPO/Ia U CePbl. AJUIOTPOITHBIE MOAU(DUKAIINH KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3HMUECKUE U
XUMUYecKre cBorcTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHEe CBOWCTBa (oOmme  Kak
MPEACTaBUTENS KJacca KHUCIOT U cruerupuyeckne). XHUMHYECKHUE PEaKIHH,
JeXalme B OCHOBE MPOMBIILUICHHOIO CMOco0a MOJYy4YeHUsI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoit KUCAOThL. CONM CEPHOM KHUCIIOTHI, KAYECTBEHHAS PEaKLUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COeNMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacCHpOCTpPaHEHHUE B MPUPO/IE,
dbu3nUecKkue U XUMUYeCKre cBoicTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiaum aMMOHMUS,
ux (pu3nyYecKue U XUMUYECKHUE CBONCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ TMoyuyeHue, (HU3NYeCKue M XUMHUUYECKHUe
cBoiicTBa (0OlIME Kak TPEACTAaBUTENs Kilacca KHUCIOT U creuudduueckue).
Hcnonp3oBanne HUTPATOB W COJIEM aMMOHHSI B KaueCTBE MHUHEPaIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXkKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, MOYBbI M BOJMOEMOB). Docdop,
ajutoTpornHbie Moaudukamuu ¢Gocdopa, GuU3MUECKHEe W XMUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kucioTa, GU3NIECKUe U XUMUUECKUE CBOWCTRA,
nonyuyenue. Mcnonb3zoBanue hocharoB B KauecTBe MUHEPAIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka aneMeHToB [V A-rpynmnbel. OCOOCHHOCTH CTPOCHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
MoIU(UKALIMK, PACHpPOCTpPaHEHHE B TNpHUpPOAE, (PU3NYECKHUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢uznueckre M XMMHUYECKHE CBOWMCTBA, JEUCTBHE HA JKHUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHUS KJIMMAara, MMapHUKOBBIHM
addekr. YronpHas KuciaoTra U €€ coiM, uX (Pu3nuecKkue U XMMHUUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIICKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), WX POJb B OBITY M TMPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpPaX, OeNKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHMYecKuxX U
HEOPraHUYECKUX COETUHEHUM.

KpemHunii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeAcTaBieHUs 00
okcuge kpemuus (IV) u kpemHueBoit kuciore. CHIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillliue cTpouTeNbHbIE MaTepUalibl: KepamuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MIOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxaromue (HU3NYECKUE W XUMHYECKHE CBOICTBA
raJjloreHOoB M WX COEJUHEHHH (BO3MOXKHO HCIIOIB30BaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3naMu XJIOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COCIMHEHHSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIeOMaTeprasoB), HaOIOICHHE TIpollecca O0yriauBaHusl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3YYCHHUE XHUMHYECKHUX CBOMICTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEICHUE KAaUYECTBEHHOM peakinuu Ha Ccyibdar-
MOH W HaAOIIOJIeHHE Mpu3HakKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBolicTBamMu azora, ¢ochopa W HUX COSTUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MoTyyeHue,
cobupaHue, paclio3HaBaHWE W H3Yy4YEHHWE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX pEakivil Ha MOH aMMOHUS U GochaT-uOH U U3yUYEeHUE NPU3HAKOB
WX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTAINTMYECKUX PEmETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoOJydyeHue, COOMpaHue, paclio3HaBaHHE U HU3Y4YCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBE/IEHNE KaueCTBEHHBIX pEaKIMii Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHUE C
OPOJIYKIMEN CUIIMKATHON MPOMBIILUICEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3az1a4 o reMe «BakHelnime HeMeTaJUIbl U UX COEIUHEHU)).

MeTausibl 1 X COCAUHECHUSA

OO0mrast XxapakTEepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckorn cucreme xumuueckux anemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTtamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKkas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTawmoB. PU3NYecKnue U XUMUYECKHUE CBOWCTBA MeTaimoB. O0imue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MOJNIOKEHUE B llepmoguueckon cucreMe XUMHYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXxOXJEHUE B MPUPOJE.
dusnyueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI U



TUAPOKCHABI HATpusd M Kanus. [IpuMeHeHne 1IeIoYHBIX METAIOB M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMH: MOJOXKCHUE B
Ilepuonnueckon cucrteMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nueckue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KaiblUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpAHEHHUSI.

ANIOMUHMI: TIOJIO)KEHUE B [leproanueckoi CUCTEME XUMUUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTroma, HaxoxJaeHUe B mnpupone. duszuueckue u
XUMUYECKHE CBOMCTBA alfoMUHMsI. AM]OTEepHbIE CBOWCTBA OKCHJA M TUJIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aTroMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TMIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux cocTaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HMYECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl € BOJOM (BO3MOYKHO HCIOJb30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MAarHus, KaJbLUs, aJIFOMUHUS, LIMHKA, XKeje3a
(1) u xenesa (III), meau (II), HaGMrOMEHNE M OIHCAHKME IIPOIECCOB OKPAIIUBAHUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U Kaiablus (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM()OTEPHBIX CBOWMCTB TMAPOKCH]IA AITFOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHenmue
METAJUIBI U UX COCTMHEHHUSIY.

XuMHS U OKpPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJoBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe O0pa3lloB MAaTepUAIOB (CTEKJIO, CIUIAaBBI METAJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie cea3u



Peanuzanmsi MeXIpeAMETHBIX CBS3€H NMpU W3YYeHWH XuMuUH B 9 Kiacce
OCYIICCTBISICTCSI Yepe3 HCIONB30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (akT, THUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBINA
3¢ PeKT, TEXHOJIOTUS, MATEpUAIBI.

dusnka: Martepus, aroM, DSJEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHOe COCTOSIHHE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAITHYCCKAS
pemérka, CruiaBbl, (U3MYECKHE BEIMYWHBI, CIMHUIBI U3MEPEHUS, KOCMUYECKOES
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COJTHIIE.

buonorus: dorocunHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKpOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
MOJIC3HBIC MCKOIIAeMBbIE, TOIIJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOT'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS MPOrPAaMMbl  OCHOBHOTO OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B Xo0Jie¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMU M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIECHHOCTHBIX OpUEHTAUHUN U
pacuIMpeHue OnbITa AEATEILHOCTA Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IATPHOTHYECKOT0 BOCIIMTAHUS .

IIEHHOCTHOTO OTHOILICHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO, TOHHWMAaHWS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAAETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPE/IOBbIX JOCTMXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2)IPa:KIaHCKOT0 BOCTIUTAHMS:

IOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIEeIOBAaTEeNbCKOW, TBOPYECKOM H  APYruxX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K PAa3HOOOpPa3HOW COBMECTHOW NEATEIbHOCTH MpPH
BBIMIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpOlLlECC€ OTOM Y4eOHOW JESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEAEHHWE U TMIOCTYIIKM CBOMX TOBAapHILEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUIN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IMO3HAHUA

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKHM M COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBI3SX YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUM B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEAbHOM, MH(OPMALIMOHHOW M YUTATENbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITENIbHOW palbOThl ¢ Y4YEOHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMH TEXHHYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOEKTHOM W  HCCIENOBATEIbCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4)popMupoOBaHHS KYJIbTYPbI 310POBbSI.

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHUEC ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJIKOTOJIsI, HAPKOTHKOB, KYPCHUS),
HEOOXOAUMOCTH COOJNIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KH3HU;

5)Tpy10BOro0 BOCIIMTAHMS:

UHTEPEC K MPAKTHUSCKOMY M3YUYEHHUI0 TpodeccHii U Tpyia pa3IndHOro poja,
yBOXCHHEC K TPYAYy W Pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
UHAVNBUAYATLHON TPACKTOPHH MPOJIOJKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIICCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHLCS B MPOPECCUOHATIBHOM Cpelie;

6)3K0JI0rH4eCKOr0 BOCIIUTAHMSA:

HKOJIOTHYECKHU IIeJiecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU pabOTEe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  DKOJIOTUYECKOW  KYJIbTYPBI, OCO3HAHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH HX PEIICHHUS IMOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3YyIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIE TMOHATHS (3aKOH, Teopus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IEJIOCTHON



Hay4YHOM KapTHUHE MHUpa, U YHUBEpCAIbHbIC yueOHbIE JeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), KOTOpPbIE OOecneyuBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHMIO M OCYIIECTBIEHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE J1eiicTBUSA

ba3oBble JioruyecKkue JefcTBUA:

YMEHUS HCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JAPYTUMU TMOHSTUSIMH), MCTIOJIb30BaTh
MOHSTHUS JJ1s1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUHU sl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU HW3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PaCCYXICHUs (MHAYKTUBHbBIC, JCAYKTUBHbBIC, 10 aHAJIOTHUN),
JienaTh BEIBOBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCTIONb3yeMble B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMu4eckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YUYETOM
ATUX MOJIETBHBIX MPECTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CJICJACTBEHHBbIE CBA3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble ncciiefoBarejbCcKkue JeiCTBUA.

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOIPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHNE ONBITa M0 TUIAHUPOBAHUIO, OPTraHU3AIMH W TPOBEIACHHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 Pe3yNbTart, GOpMYITHPOBATH 0000IIEHU U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATh WM WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABIECHUS, OJIYy4aeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XHUMHUYECKOTO COJIEPXKAHHUS, CIPABOYHBIC
nmocoOusi, pecypcsl VHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUHUBYIO H
HEJIOCTOBEPHYIO HH(DOPMAILIHIO;



YMEHHE MPHUMEHSITh PA3JIUYHbIE METOJbl W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOil aKTUBHOI'O UCIIOJIb30BaHUS PA3IMUHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu GopMaMu rpa@uky U UX KOMOMHAIUSMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Y4YeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOAHON
Cpelibl.

KomMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/I0KEHHON 3a1a4H;

YMEHHUS  MPEJCTaBISATh  MOJYYCHHBbIE  PE3yJbTaThbl  IO3HABATEIBHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh MPE3eHTAIUI0
PE3YJITATOB BBHIMOJHEHUS XMMHUYECKOTO JKCIepUMEHTa (J1abopaTOpHOTO OIBITA,
1abopaTopHOM pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATENILCKOW  JIESITENBHOCTH  MPU  PEUICHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHHBepCaJbHbIE Y4eOHbIE AeiCTBUS:

YMEHHE CaMOCTOSATEIBHO ONPENENATh LEIN ACSATEIBHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS yUeOHBIX U
IIO3HABATEIBHBIX 3aJad4, CaMOCTOSITEIBHO COCTaBIATh WM KOPPEKTHUPOBAThH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3ysbTaTa 3asBICHHOW LIEJH, YMEHHE
HCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCIIOBUH 3aaHUIA.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOIO
COJIepKaHMsI, YCTAHOBJIEHHOTO JaHHOW (QeaepanbHOM paboyell MmporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaAIOIIUMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crnenuduueckue s TOpeaMeTHOM obnactu  «XUMUS», BUIBI
NEATeNIbHOCTH O  MOJYYEHHI0 HOBOIO  3HaHMs, €ro HHTEpIpETalni,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 kj1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHUM: aTOM, MOJEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(oHOpPOIHASE U HEOIHOPOJHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JIOJIsl XUMUUYECKOT0 JIEMEHTa B COCMHEHUHU, MOJIAPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAaHHUE, COJb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHUYECKas peakius, KiaccuduKaius peaxkiuid: peaxkiuu
COCIMHEHUS, PEAKIUU PaA3JIOKEHUS, PEAKIUUA 3aMCIICHUS, PEaKINH
oOMeHa, HK30- U SHJOTEPMUUECKHE PEAKIINH, TEII0BON A (EKT peakiiuu,
SAPO aroMa, DJIEKTPOHHBIA CJIOW aToMa, aToMHas OpOUTallb, pagnuyC
aToMa, XMMHYECKasi CBS3b, MOJSPHAs W HEMOJIsIpHAas KOBaJICHTHAs CBSI3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIIEHTpAIIUsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATUHA U
IPUMEHATH 3TH MMOHATHS IIPU OMMCAHUU BEIIECTB U UX NPEBPAICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCANHEHUSAX;

e packpeiBaTh cMbica Ilepuognueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoJjoxxkeHus B lleproanueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTrapo;

e OINHWCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy llepuonnueckoit
CUCTEMbl XHMMHMUYECKUX OJJIEMEHTOB: pa3nuyaTh TMOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbpIIMe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XuMUdeckux dnemeHtoB J[. .
MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sijipa, OOIIee YUCIO IEKTPOHOB
U pacnpeaeneHre uX Mo 3JEeKTPOHHBIM CI0SIM);

KJIacCU(UIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIy U COCTaBy Y4YacTBYIOLIUMX B peakUuu
BEUIECTB, MO TEIJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLINN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUy€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX TMpEeBpallleHUi B
Pa3ITUYHBIX YCIOBUSAX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOUN pEeaKIuu;

IPUMEHSITh OCHOBHBIE OINEPAIllMU MBICIIUTEIBbHON NESITebHOCTH — aHalu3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIaCCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJIEJICTBEHHBIX CBS3€H — 11 M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pEAKLUUH, €CTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAOJIOIEHHE, W3MEpPEHUEe, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

clenoBaTh  IpaBUJiaM  [OJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLIHMSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMPaHHIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEILECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIIEJIOYEN U KUCIOT C MIOMOILBK HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce nmpeMeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX MOHSATHUM: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlus, XUMUYIECKas CBA3b, TEIIOBOU d(deKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs] IUCCOLMAIUs, PEAKIMU HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajuioTponus, am(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass peleTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEaKIuu, MNOPeAeabHO JIONMyCTUMas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSATH 3TU MOHSTHS MIPU OMUCAHUU BEIIECTB U UX NIPEBPAIICHUN;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JJIi COCTaBJICHUS (HOpMYyIl
BEIIECTB M YPABHECHUN XUMUUYECKUX PEaKIIHiA;

ONpPEAESATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTpeNICIEHHOMY KJIAcCy COCIMHEHUH 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsi]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PAacTBOPAaX HEOPraHWUYECKUX COCAUHEHUH, THI KPUCTAJIUYECKON
pEeLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona [I. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh W XapaKTepPH30BaATh
Tabiuunyto ¢opmy Ilepuonnueckoit cUCTEMbl XMMHYECKUX SJIEMEHTOB:
paznuyarh TOHSATUS «TJaBHasg mnoArpymnna (A-Tpynma)y U «1moOouyHas
noarpynmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusi, KOTOpble MMEIOTCA B TMEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANIEMEHTOB (cocTaB M 3apsia  sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeqieieHie MX TI0 JJICKTPOHHBIM  CJIOSM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npejaenax MajblX MEPUOJ0B U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHAE DJIEMEHTHI, HEOPTAHUUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (MO YMUCIy U COCTaBY YYAaCTBYIOIIMX B pEaKUUH
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCNH(PUICCKHE XUMHYCCKUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXkAasi OIMNUCAHHE
OpUMEpaMy MOJICKYJISIPHBIX U HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUSI DJIEKTPOIUTHYECKOW JIHCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTECKAHWS XWMHUYECKUX TIPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJHUTH PACUETHI
110 YPAaBHEHUIO XUMUYCCKOHN PEaKIny;

coON0aTh  IpaBWJIa  MOJIB30BAHUSA  XUMUYECKOM  MOCyAou 51
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH TI0 BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYyYECHUIO H COOUPAHHIO
ra3000pa3HbIX BEIIESCTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

NPOBOJAUTL  PEaKIMK, IOATBEP)KIAIONINE  KAaYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITYTEM XJIOPHI-, OPOMU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIukar-, cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPax HEOPraHUUYECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEpaIlid MBICIUTEIBHON JMEATeIbHOCTH — aHallu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMaTU3aIlui0, BBISIBICHUE
NPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, W3MEPEHUE, MOJCIHUPOBAaHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsmuecTBo 4acos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paszgea 1.IlepBoHayaibHble XMMUYECKHUE TOHATHS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubmuotexa [JOK

' MIPAKTHYECKOU JEeSATENBHOCTH https://m.edsoo.ru/7f41837c

L ): ]

19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [{OK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3znen 2.BaxxuHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK

' 00 oKcHmax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK

' ¥ COIAX https://m.eds00.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHAX https://m.edsoo0.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepunoanyeckasi cucrema xumnueckux 3j1eMeHToB /I. U. MengeneeBa. CTpoenne aToMOB.
Xumunueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU




[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bubmuorexa [JOK

. 7
31 XUMHUYECKUX iemMeHToB [l. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X 3b.
32 | Ownommemmo. g Bumorera LIOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moteka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
P BHOE BDEMS 3 bu6mmoreka [IOK
esep p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne i/t P Konrpoasubie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paspen 1.BemecTtBo 1 XMMHYECKHE PeaKINH
11 [ToBTOpeHue u yrinyoieHue 3HaHUN 5 1 bubnuotexa [JOK
) OCHOBHBIX pa3/IelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKmuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso0.ru/7f41a636
Hroro mo pazmeny 17
Pa3nen 2.HemeTa/lsibl M UX COCAUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-Tpynmel. ["anoreHst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubnnorexa LIOK
' I https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmorexa [JOK
' ' ’ https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMHUYECKUX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa IIOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25




Pa3zgen 3.MeTajabl M X COeTMHEHUSA

. bubnuorexa [JOK
3.1 Obmme cBolicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxxneiime MeTaiuIbl ¥ UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepuasl B )KU3HU YeIOBEKa 3 bubmmorexa TTOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
bub OK
PezepBHoe Bpemst 3 nommorexa L

https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bu6mmoteka [IOK
genmoBeka. Terna u BemecTsa 06.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOpallieHus ¢ 1abopaTOpHBIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
paszeneHust cMece 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
5 Pasenenne cveceii ( ene 1 bu6mmoreka [IOK
(FASACTICHAC eMeC Hv Ha npuMep 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIN)»
6 ATOMBI M MOJIEKYJIBI 1 bubmorera IOK
Y 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 bu6nmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CI0XKHBIE BEIIECTBA 1 bubmorera IIOK
P B 29.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKY/ISIPHOE YUCHHE 1 bubmmorexa [IOK
Y e 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BEILECTB.

10 Xumnueckas popmyina. BaneHTHOCTD Bubmmorexa LIOK
Priyra. 06.10.2023 |  https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JJICMECHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuoreka [IOK
OTtHocuTeNnbHAsI MOJIEKYIISIpHAS Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYE€CKOTO bu6moteka [IOK
AJIEeMEHTA B COCTUHEHUH 06.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [IOK
MousipHas macca 11.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XuMuYeckasi peakius 13.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI 18.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 20.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienus: kKoau4ecTBa, MacChl
17 BEIIECTBA MO0 YPABHEHUSAM XUMHUYECKUX bubmorera TIOK
N P 24.10.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMU4ecKuX peakiui
18 (coenMHEHMS, PA3JIOKEHUS bubmorexa [JOK
8 P ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoNeaucT. O6o0IIeHNEe U bubmmorexa [IOK
" et » 10.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIlHsl 3HAaHHUHA
20 KonTtponpHast padora Nel o teme bubnuorexa IIOK
«BemecTBa U XUMUYECKUE PEAKIINID) 15.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3ayxa. Kucnopoa — snemeHT u 17.11.2023 | https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KUCI0poia (peakuu OKUCICHUS bubmmorexa [TOK
POAa (peatdl ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 okcuaax
CriocoObI MOJTydeHUsT KHCIOpOo/ia B
23 J1a00paTOPUU M IPOMBIIIIICHHOCTH bubmorexa TTOK
patTop P ’ 24.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoit 3¢ ekt xumMuueckoin
24 peaKuru, NOHATUE O bu6moreka [IOK
TEPMOXUMHUYECKOM ypaBHEHHUH, 3K30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
To o (HedTh, yTO €TaH).
25 3arH J;Zzelge%:; . aﬂifohsogb?z:ro bubmorera TIOK
P AT, 01.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITonmyuenue u cobnpanue KUCIopoaa bubmorexa [TOK
i onp POz, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOKWCTBY
97 Bonopon — snemeHT u mpocToe bubnuorexa IIOK
BemecTBo. Haxosxienue B mpupoie 08.12.2023 | https://m.edsoo.ru/ff0d4ddo
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojzopoaa. [IpumeHnenune Boiopoia 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIIOTAX U COJIAX bubmorera IOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnmoreka [JOK
nabopaTopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
I1 0ota Ne 4
e
i P HOPOAd, 22.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTB»




Oxcunpl: cocTaB, KiIaccupUKaIys,

bubmuorexa [JOK

32
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
33 MomnsipHblii 00BEM Ta30B. 3aK0OH bubnuoreka [IOK
ABoranpo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBA
34 BEIECTBA ra3a 10 €ro W3BECTHOM bubmorexa LOK
n . y 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WJIK 00BEMY
Brrunciaenus 006MOB Ta30B MO
35 aBHEHHIO PEAKIMH Ha OCHOBE 3aKOHa bubmorexa TOK
P .. peaitt N 12.01.2024 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHUH Ira30B
36 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI 17.01.2024 | https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [JOK
WHIIMKATOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Boma xak pactBoputens. Hackime e
38 " HI;H:(:II; peHTIfLISHTach;O bl S bubmiorexa HOK
B P PEL 24.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBA B PacTBOPE
[IpakTrueckas padota Ne 5 o Teme
39 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
omnpeaei€HHON MacCOBOM 0ei 26.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
40 Kontponsnas padota Ne2 mo teme bubnuoreka [IOK
«Kucnopon. Bonopoa. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
[Tosmyuenune u XuMHU4YECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorera IIOK
’ P 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaius, bubnunoreka [JOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBaHHUI 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bu6moreka [IOK
HOMEHKJIaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOWCTBA bubnuoreka [IOK
KHCJIOT 21.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SI)II) HI:)J'I )eHI/ISI XI/IMI/I‘IZE))KI/IG bubmorexa TIOK
Ny YHCHI, 23.02.2024 | https:/m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas CBA3b MEXKY KJacCaMH bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUI 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM 06.03.2024 | https://m.edsoo.ru/00ad9cb2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorera IIOK
on 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[TepBbie MOTBITKH KIacCU(pUKAITIT
51 XAMHUYECKHX 3JIEMEHTOB. IIoHsATHE O bubmorexa HOK
) 15.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 [lepuoandeckas cucTeMa XUMHYECKHX bubmorexa [JOK
proA 20.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
53 Ilepuoapl, TpyIIIBI, TOATPYIIIIEI bubmorexa [JOK
PHOJIBL, TPYHTIBL, HOATPYH 22.03.2024 | https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
sinep. M3otonsl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMoB 3JieMeHTOB [leproanueckoit bubmorexa [TOK
P 05.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnuotexa [JOK
[Tepuoanueckoii cucreme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
Meneneera
3navenue [lepronnueckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HbBIN, TIeAaror U 12.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMUYECKUX 3JIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HMoHHas XuMHu4decKas CBs3b bubmorera TIOK
03.05.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas bubmuorexa [JOK
CBSI3b 08.05.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnuoreka [IOK
CBSI3b 10.05.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHpb OKUCICHUS bubmorera IOK
15.05.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu 17.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN U BOCCTAHOBHUTEIIN bubmorexa [TOK
comTe oceTanoBuTe 22.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponeHast pabota Ne4 o teme 24.05.2024 | bubamnotexa LJOK




«Ctpoenue aroma. XuMudeckas

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

CBSI3b)

66 PesepBHeIit ypok. O000IICHNE 1 1 bubnmoreka [JOK
CHCTEMAaTU3alMs 3HAHUI 29.05.2024 | https://m.edsoo.ru/00adb33c

67 PezepHblit ypok. O6o0mmeHne u 1 bubnuoreka [IOK
cHCTEMaTH3aLUs 3HaHUI 29.05.2024 | https://m.edsoo.ru/00ad9ch?2

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alNs 3HAHUH 31.05.2024 | https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3Y4YeHH s o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMUYECKUX 371eMeHToB []. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHYECKHUX DJIEMECHTOB 1 bubmiorexa [HOK

) 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HoMEHKIIaTypa 1 bubnuoreka [IOK
HEOPraHMYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o Teme

5 i 1 1
«[ToBTOpeHue u yrinyOneHue 3HaHUH 90.09.2023
OCHOBHBIX pa3eNioB Kypca 8 kiacca»

6 Knaccudukanus XuMuyeckux 1 bubnuoreka [IOK
peakuuii o pa3IuyHbIM [IPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eaku. ITIoHsITHE 0 TOMOT'€HHBIX U 1 Bubmorexa ITOK
P ' 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKLUIX
[TonaTHe 0 XUMHUECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmorexa [TOK
P ' Py, BATHOH 29.09.2023 |  https://m.edsoo.ru/00adc28¢
Ha CKOPOCTh XUMHUUYECKOW PEaKLNU U




I10JIOKEHUE XMMHUYECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6moreka [IOK

o peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKOU
10 mucconuanmy. CHIBHBIE U CIIA0bIE Bubmaorexa OK
' 06.10.2023 |  https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmaorexa [JOK
P beadt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOIUTUUECKON 13.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLINALINT
XHUMHUYECKHE CBOMCTBA COJIEU B
13 CBeTe IIpeACTaBICHUI 00 bubmorexa LIOK
pe " 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOIHAIIIHI
14 [Tonsarue o ruaponnse coJiei Bubmrorexa ITOK
P 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubmuorexa [JOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
I1 3] Ne 1.
16 «IE):;(;I:{IITIZC:I?(?HP: I/IOI\::HTaJIBHBIX bubmorexa I1OK
P 08.11.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KonTtponpHast pabota Ne2 ro teme
17 «IIEKTPOSIMTHYECKAS TUCCOIIHMALINS bubmnorexa I1OK
P A LAt 10.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKlui B PaCTBOPax»
18 OO1as XxapakTepUCTHKa rajJOoreHOB. bubnunoreka [JOK
XVMHYECKUE CBOWCTBA HA IPUMEPE 15.11.2023 | https://m.edsoo.ru/00addfe2




XJiopa

Xnoposojopoa. ColisiHast KMCIIOTA,

19 XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE bubmorexa [IOK
> HOIYH ’ 17.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa [TOK
YR coT ’ 22.11.2023 | https://m.edsoo.ru/00ade348
W3y4YCHHE €€ CBOWCTBY
Berarcnenus o ypaBHEHUSIM
21 XUMUYECKUX eazp Wi, €CJIM OJIH U3 bubmorexa [TOK
PeAltii, A 24.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JI1aH B H30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst 29.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIUGUKALUU CEPBI.
93 Haxoxnenue cepbl U €€ coeAMHEHUI bu6mmoreka [IOK
B IIpUpOJie. XMMHUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHUE, bubnuoreka [IOK
(buznyeckue 1 XMMHUYECKHe CBONCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (hbM3UYECKUEe U XUMHUYECKUE Bubnnorexa LIOK
N 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHNE B
OCHOBE MPOMBIIIIEHHOTO Croco6a
26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuorexa IIOK
XUMHYECKOE 3arpsi3HEHUE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIel cpebl COeTUHEHUSIMU
cephl
27 Brruncnenue maccoBoil JOIM BBEIXOa 13.12.2023 | bubmmoreka [JOK




IIPOJIyKTa PEAKLIUU

https://m.edsoo.ru/00adec8a

OO6mrast xapaKTepUCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,

bu6moreka [IOK

2
8 pacrpocTpaHeHHEe B PUPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(du3HUYecKre M XUMUYECKHE CBOHCTBA
AmMuak, ero ¢usnyeckue u
29 XUMHYECKHE CBOMCTBA, IMMOJTy4YCHHUE U bubmorexa TIOK
> HOIYH 20.12.2023 |  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padbora Ne 3 o teme
30 «[Tony4ueHne aMMuaKa, H3ydeHUe ero bubnmorexa [IOK
. i > 1Y 22.12.2023 |  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KucIoTa, €€ pusnueckue u bubnuoreka [IOK
XMUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edso00.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATbHBIX

32 00peHnii. XUMUIECKOE bubmorexa [JOK
YAODP ) . 10.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIICH Cpeibl
COCIMHEHUSMH a30Ta
) .0 \Y

33 (1)(())((::(;?(()) pHaﬂKISII:fn((l)):: q)(;I/II):I/I(qez:II:He u bubmorexa [JOK

P . 12.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJyYCHHE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YAOOPEHUH. bubmuorexa [JOK
3arpsi3HEHUE IPUPOAHON CPEAbI 17.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 pu I(:;e[ gmnlflecxl;e A XUMUYECKHE Bubmorexa ITOK

PHPOJE, 19.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36
DKOJIOTUYECKHE ITPOOIIEMEI, 24.01.2024 | https://m.edsoo.ru/0O0adfebe
cBsi3aHHBIC ¢ okcuzoM yriepoaa (1V)
37 YroapHas KACIIOTa U €€ CON bubmorexa TIOK
26.01.2024 | https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHune yriekucsioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha kapOoHaT- 31.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TIOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KaK O bubmorexa LOK
p 02.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coeuHeHus bubmorexa [JOK
P A 07.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padbora Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
mo Teme «BaxkHeiine HeMeTaabl 1 09.02.2024 | https://m.edso0.ru/00ae0bf2
HUX COCTUHCHUS
KontponbHas padota Ne3 no teme
42 «Baxueiime HeMETaIbl M UX bubmorera IIOK
13.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
MeTauioB. Metajuinueckas CBsI3b U bubmuorexa [JOK
43
MeTajIn4yecKasi KpucTauindecKkas 16.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB




XUMHYECKHE CBOMCTBA METAILJIOB.

44 DIEKTPOXUMHUUECKUI PsI buGmorexa 10K
P N b 21.02.2024 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no
45 aBHEHHUSAM XUMHYECKUX PEaKIUH bubmmorexa TTOK
yp P ’ 23.02.2024 | https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKUT
MIPUMECH
46 ITousiTre 0 KOPPO3UH METAILIOB bubmorexa HOK
pp 28.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
[enounbie MeTab! 01.03.2024 | https://m.edsoo.ru/00ael4b?2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
KaJaus 06.03.2024 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIUM 1 MarHUH 13.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coeJUHEHNS KAJIbIIHS bubmnorexa ITOK
s t 15.03.2024 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALUS
3HAHUI 20.03.2024
59 JKéctkocTh BOJIBI M CIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHHUS 22.03.2024 | https://m.edso00.ru/00ae1886
IIpaktuyeckas padora Ne 6 o reme
53 "KEcTKOCTL BOBI M METOMEI €6 bubmnorexa I1OK
" 03.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>4 Aol 05.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U 10.04.2024 | bubmuoteka [IOK




THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
% Keneso 12.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TMIPOKCUIBI U COJIM XKeJe3a bubnuotexa [JOK
(1) u xene3a (1) 17.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTu3anus
3HAHUHN 19.04.2024
[IpakTnueckast pabora Ne 7.
59 Pemrenne skcnnepuMeHTaIBHBIX 3a7a4 bubnuoreka [IOK
o Teme «BakHe#me MeTauTbl 1 UX 24.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Beraucnenus mo ypaBHEHUSIM
XMUMHYECKUX PEaKlUid, eCI1 OJUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXKUT IpUMecH. Beranciienns 26.04.2024 | https://m.edsoo.ru/00ae1750
MaccOBOM JIOJM BBIXOJIA MPOIYKTa
peakuuu
61 O6001enHne u cucTreMaTu3anus
3HAHUH 03.05.2024
KonTponsnas padota Ne4 no teme
62 «Baxxneilimue MeTamIbl 1 UX 08.05.2024
COEJIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnuoreka [IOK
MOBCETHEBHOM KU3HU YEJIOBEKa 10.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuorexa IIOK
OKpYKarolen CpeJibl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnu bubnuorexa [IOK
AKOJIOTHYECKUX MPOOIeM 17.05.2024 | https://m.edsoo.ru/00ae4270




66 PezepBubiii ypok. O0o0IICHNE U 1 bubmuorexa LIOK
CHCTeMaTH3aIvs 3HaHUI 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o0IICHNE U 1 bubmmorexa [IOK
cHCTeMaTH3aIrs 3HaHUN 24.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHelii ypok. O600IICHNE 1 1 bubnuorexa [JOK
cUCTEeMaTH3alMs 3HaHUH https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ Pynzutuc I'.E., ®enpaman @.I'., AkiinonepHoe o0I11ecTBO
«3narenscrBo «IIpocsemenue»
* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cragkos C.A.,

AKL[I/IOHepHoe O6H.I€CTBO «H3maTenbCcTBO ((HpOCBCIJ_[eHI/Ie»

METOANYECKHUE MATEPHAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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