


MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOIO OOIIero 0Opa3oBaHHs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbx B @PI'OC 00O, a takke Ha ocHOBE (emepanbHON pabouei mporpaMMsl
BOCITUTaHUS M C y4ETOM KOHIIEHIIMH MPENOAaBaHUsl YIeOHOro MmpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[Iporpamma 1o xuMuu Ia€T MPEACTABICHHUE O LEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA OOYYarOImMXCsl CPEACTBaMU y4eOHOTro NpeiMera, yCTaHaBIMBaeT 00s3aTelbHOE MpPEAMETHOE
coJiepaHue, MpeaycMaTpuBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHHUE IO paszjenam U
TEéMaM IporpaMmbl II0 XHMHHU, OHNPCACTIACT KOJIUMYCCTBECHHLIC MW KAaYCCTBCHHLIC XAapPaKTCPUCTUKU
COJIEpKaHUs, PEKOMEHJYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUS XUMHUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIHXCs,
ompeieNsieT BO3MOXKHOCTH MPEJMETa JJIsl peau3aui TpeOOBaHUH K pe3ylibTaTaM OCBOCHUSI OCHOBH O
00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHHMU K
pe3yiabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel HM3y4deHMs MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM JIESITENbHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIEOHOTO COJIepKaHMUS.

3HaHWE XHUMHUH CIIY)KUT OCHOBOW JUIsi ()OPMHPOBAHHS MHPOBO33PEHHsI O00YYaromerocsi, ero
MPEACTABICHU O MaTepualibHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTParOT (QopMUpyeMble XUMUeH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aIbHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM, YIHEPrETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yueHue xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpasBUTHA W (HOPMUPOBAHUS KyIBTYPHI
JINYHOCTH, €€ 001Iel U (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIJICHUS] ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIIXCsl, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AeATENbHOCTH, JKCIEPUMEHTATBHBIX U HWCCIIEIOBATEIbCKUX YMEHHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(eCCHOHATBHOMN JeITEIbHOCTH;

3HAKOMHUT CO CHENH(PUKOW HAYIHOTO MBIIUIEHHUS, 3aKIabIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPUPOIBI W UEIOBEKa, SBJISETCS OTBETCTBEHHBIM STalioM B (OPMHPOBAHWU €CTECTBEHHO--
HayYHOU TPaMOTHOCTH O0YYaroIInXCs;

croco0cTByeT (HhOpMHUPOBAHUIO [IEHHOCTHOTO OTHONICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOH BKJIA]l B KOJIOTHYECKOEe 00pa30BaHMe 00yUaIOMINXCSl.

JlaHHbIe HampaBIeHUsI B OOYYEHUN XUMUW O0ECIIEUMBAIOTCS CIIEIU(UKON COMep)aHUs YIeOHOTO
TpeaMera, KOTOPBIA SBISETCS MeIarorniecky aJalTHPOBAaHHBIM OTpayKeHreM 0a30BOi HAyKH XUMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4alOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX MTOHITHI OPTaHNYECKOH XUMUH.

CrtpykTypa comepaHusi MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 ITOIX0Ja K
e€ m3ydenuto. ComepkaHue CKIaAbIBACTCS U3 CUCTEMBI MTOHATHN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBbI TIOHATHH 0 XMMHUYECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BaHEI 110 MPUHITHAITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPECTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguaeckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XWMUHU;

— YUYEHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IIpeACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(akTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOIO YPOBHS K JPYroMYy, BHIOMHSSA GYHKIMH OOBSICHEHHS



U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHMS] M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U MOIy4YEeHHS
M3y4aeMBbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HayYHOH KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOW MPHUPOJIbl, IEHHOCTHOTO OTHOUIEHHS K
HayyHOMY 3HAHMIO M METOJaM IIO3HaHUSA B Hayke. M3ydeHue XMMUHU NPOHUCXOAWUT C TPUBJIECUECHHEM
3HaHUI M3 paHee U3y4eHHBIX YYeOHBIX MmpeaMeToB: «Okpyxarommii mup», «buonorus. 5—7 kiacce» u
«®Dusmka. 7 Knacey.

[lpr wm3yyeHWH XUMHH TPOUCXOMUT (HOPMHPOBAHWE 3HAHUM OCHOB XHMHUYECKOW HAYKH Kak
00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUECKOH IEATENIbHOCTH YENOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHMU CHUCTEMBI
XUMHYECKUX 3HAHMH — BaXHEHIIMX (HaKTOB, MOHATHN, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JOCTYIHBIX 000OIICHUIT MHUPOBO33PEHYECKOTO Xapakrepa, S3blka HayKW, B MPUOOIIEHUH K HAyYHBIM
MeTo/IaM TO3HAaHWSl NP W3YYCHWW BEUIECTB M XMMHYECKHX peakluid, B (OpMHUpPOBaHWUM W DPA3BUTHH
MO3HABaTENbHBIX YMEHUH W WX MPUMEHEHUU B Y4eOHO-TIO3HABATEINBHOW M y4eOHO-HCCIIEA0BATENbCKOMI
JeATeIbHOCTH, OCBOCHUH MPaBHil O€30MaCHOr0 00paIIeHus C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs BaXKHOE 3HaYCHUE TPHOOpENn
TaKue e, Kak:

— (dopmupoBaHUE WHTEIUIEKTYalbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K caM00Opa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM JKU3HU;

— HampaBJEHHOCTh OOY4YeHHd Ha CHCTEeMaTh4deckoe mpuoliieHne oOydarommxces K
CaMOCTOSTEILHOW ITO3HABATENIFHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHME  yCIOBUH, CIOCOOCTBYIOIIUX  MPHUOOPETEHHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOM JAEATENPHOCTH, TIIO3HAHWS H CAaMOMO3HAHHSA, KIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHHOCTH;

— (opmupoBanue o6iell QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAOIIEro MUPa, NCIIOIb3YS 3HAHUS U OIIBIT, ITOTy4YeHHBIC
MIpH W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JXKM3HHM M TPYIOBOU
JESITEIbHOCTH;

— ¢opmupoBaHue y OOyYAIONIMXCS TYMAHHCTUYECKWX OTHOIICHWH, TMOHWMAaHHUS IIEHHOCTH
XUMHUYECKNX 3HAHUH I BHIPAOOTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JESATEIBHOCTU B LENSIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHOU Cpeabl;

— pa3BUTHE MOTHBAIMH K OOy4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPONIO M CaMOBOCIIHTAHHIO Ha
OCHOBE YCBOGHHsSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpPOQIIA U
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmee YWCIO YacoB, OTBEAEHHBIX I W3YyYEHHS XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, COCTABISIET B 9 Kiacce — 68 gacoB (2 4aca B HEZENIO).



COJAEPXKXAHUE OBYYEHUA

9 KJIACC

BemiecTBo U XuMHYecKkasi peaknus

[lepnonnueckuit 3akoH. Ilepuonuueckas cucrema xumuueckux snaemeHToB . M. Menneneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
nepuoaoB, Kajauda, KajJdblUad WU HUX COCI[I/IHCHI/Iﬁ B COOTBETCTBHUU C IIOJIOKCHUEM DJJIEMCHTOB B
ITepuoanyeckoi cUCTEME U CTPOEHUEM UX aTOMOB.

CTpOCHI/IC BEIICCTBa: BUAbI XUMHYECKON CBs3H. THUMBI KPpUCTATITINYCCKUX pCIHéTOK, 3aBUCUMOCTb
CBOICTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3HU.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKUE CBOWCTBA BEIIECTB,
OTHOCAIIUXCA K Ppa3siInuHbIM Kj1accaMm HEOPTraHUYCCKUX COC)IPIHGHI/IfI, TEHETUYCCKas CBA3b
HCOPraHM4CeCKUX BCUICCTB.

Knaccupukanms XMMHAYeCKMX pEaKIUi MO0 pasIH4YHBIM MpH3HaKaM (110 YUCIYy W COCTaBy
y4acTBYIOIIUX B peaKIMW BeHIeCTB, MO TeIIoBoMYy 3(dexTy, Mo U3MEHEHWIO CTEeleHEH OKUCIICHHS
XUMHYECKHX 3JIEMEHTOB, 1O OOpPaTHMOCTH, MO YYaCTHIO KaTaiu3aTopa). DK30- U 3HJIOTEPMHUYECKHE
pCaKkunmn, TCPMOXUMUUYCCKHNEC YPABHCHU.

[ousiTie o0 ckopocTH XuUMHUYECKOH peaknuu. [loHstne o0 0OpaTUMBIX M HEOOpATHMBIX
XUMHYECKUX pPCAKIUAX. IloHsiTHE O TOMOTE€HHBIX H TE€TCPOTrCHHBIX PEAKIUAX. IlonsTHe 0 KaTamm3e.
ITonsiTHE O XMMHYECKOM paBHOBECHU. cDaKTOpI)I, BJIMAKOINUE Ha CKOPOCTbH XUMHUYECKOHN p€akuuun u
TTOJIO)KEHN € XUMHNYCCKOI'O paBHOBECH .

OKHUCIATENEHO-BOCCTAHOBUTEIIHHBIE peaKkuuu, SJICKTP OHHBIN OajaHc OKHCIIUTCIIBHO -
BOCCTAHOBHUTENHHON peakiuu. CoCTaBIeHNE ypaBHEHHH OKHCIUTENHHO--BOCCTAHOBUTENBHBIX PEAKITHI C
WCIIOJIB30BaHIEM METO/Ia SJIEKTPOHHOT 0 OaaHca.

Teopus 3MEKTPOTUTHUECKON JUCCOIMAIIMNA. DIEKTPOIUTHI M HEANIEKTPONUTHI. KaTHOHBI, aHNOHEI.
MexaHn3M UCCOIHAINH BEIIECTB C PA3IMYHBIMH BHIAMH XHUMHA4YECKOH CBs3H. CTereHb AUCCOIHAIINU.
CwtbHBIE B CITAa0BIC DJICKTPOIIUTEI.

Peakmmun moHHOTO OOMEHa. YCIOBUS TIPOTCKAHUS pPEaKIuii HOHHOTO OOMEHa, IIONHBIC |
COKpaII¢HHbIC HWOHHBIC ypaBHEHHWS peakmuii. CBoOiCTBa KHCIIOT, OCHOBaHWN W CoOJiecH B CBeTe
MIPEACTaBICHUH 00 JJIEKTPOIUTHUCCKON muccorualii. KauecTBeHHBIE peaknnu Ha WOHBL. lloHsATHe o
TUJIPOJIU3E COJIeH.

Xumuueckuit IKCnepumeHm:

O3HAKOMJIEHHE C MOAEINSMH KPHCTAJUIMIECKUX PEMIETOK HEOPraHMYEeCKHUX BEIIECTB — METAJUIOB U
HeMeTauioB (TpaduTa M anmasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHS), MCCIICAOBAHUE 3aBUCHMOCTH
CKOpOCTH  XHMHYECKOHM peaKkIWh OT  BO3ACHCTBUS  pasiIWYHBIX  (PaKTOPOB,  HCCIEIOBaHHE
AIEKTPOIIPOBOHOCTH PACTBOPOB BEIECTB, TMpoOIecca AWCCONHMANNK KHCIOT, INeloded W  coJel
(BOBMOXXHO WCIIONB30BaHHWE BHUICO MATEPHANIOB), MPOBENECHUE OMBITOB, HIUTFOCTPUPYIOMINX MPU3HAKA
MIPOTEKaHUsl PEaKINii MOHHOro oOMeHa (oOpa3oBaHHMe oOcajKa, BEIIEIEHWE raza, 0Opa3oBaHHE BOJBI),
OITBITOB, WJLTIOCTPUPYIOUINX MPUMEPH OKHCIUTEIHhHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHHe, Peakuu
pPasMOXeHHs, COEAWHEHUS), pPaclo3HaBaHWE HEOPTaHMYECKHMX BEIIECTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peaxIuii Ha NOHBI, PellleHre YKCIIePUMEHTAIBHBIX 3a7ad.

HemeTanjbl 1 UX coeTUHEHUS

OO6mas xapaktepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIeH!
okucnenus. CTpoeHue u (Ppu3uvecKrue CBONCTBA MPOCTHIX BENIECTB — T'aJIOTEHOB. XMMHUYECKHE CBOICTBA
Ha IpuMepe xJopa (B3anMOJISHCTBHE ¢ METaIIaMH, HEMeTalIaMu, IenodamMu). Xmopooaopoa. ColsiHas
KHCIIOTa, XMMHYECKHE CBOKCTBA, MOJy4YeHHE, NpuMeHeHue. [lelicTBMe XJiopa W XJIOPOBOJOpOJAa Ha
OpTaHM3M YelloBeKa. BaskHeime XIopuIpl U UX HaXOXKJIEHHUE B TIPUPOJIE.

O6bmas xapakrepuctuka 31eMeHToB VIA-rpymnmel. OcoOeHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
creneHn okuciieHus. CTpoeHne W (pu3MYecKHMe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA M CEpPHI.
AnnorponHble MOAM(UKALMM KUCIOpOJa W Ccepbl. XHMHUYECKHe CBOHCTBa cepbl. CepoBomopor,



cTpoeHne, (u3MUeckMe M XUMHUYeCKHe cBolcTBa. OKCHIBI Cepbl KaK MPEACTaBUTENIN KHCIOTHBIX
okcugoB. CepHasi KHCIOTa, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA (OOILIME KaK MpeACcTaBUTENs Kilacca
KACIOT M crneuupuveckre). XUMHUUECKAE PEaKIUHU, JeXallde B OCHOBE MPOMBIIUICHHOTO CIOC00a
MoJy4eHus] cepHod KucioThl. llpumenenue cepHoil kuciorel. ConM CEpHOM KUCIOTHI, KayecTBEHHAsS
peakuusi Ha cynbdar-uoH. HaxoxkaeHue cepsl u €€ coeAMHEHUH B MpHUpoAe. XUMHUYECKOE 3arpsa3HEeHHe
OKpYXaIoIell Cpeapl COSAMHEHUSIMU Cepbl (KUCIOTHBIC IOXKIU, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeOTBPAILCHHUS.

OOmas xapakrepuctuka 31eMeHToB VA-rpymmbl. OCOOCHHOCTH CTPOCHHMSI aTOMOB, XapaKTepHBIC
CTCNICHH OKHUCIICHHSA. A30T, paclpocTpaHeHHe B MpHpoAe, (PU3MYecKue U XUMHUYECKHE CBOMCTBA.
KpyroBopot aszora B mpupone. AMMHaK, ero (pu3MUecKHe M XUMHUYECKHE CBOWCTBA, TONyYEHHE W
MIPUMCHCHUE. Conu aMMOHMHA, UX (1)I/I3I/I‘ICCKI/IC U XUMHWYECKUEC CBOﬁCTBa, IIPUMCHCHHEC. KauectBennas
pfaKkunsl Ha MOHBI aMMOHUA. AsorHas KHucCJoTa, eé MMOJIy4YCHHUC, (I)I/ISI/I‘ICCKI/IC M XUMHUYECKHE CBOMCTBA
(oOmme kak TpenCcTaBHTENs Kiacca KHCIOT W crenuduueckue). Mcrmons3oBaHne HUTPATOB W coiei
aMMOHHS B KadyeCTBE MHHEPAJIbHBIX YAOOpeHMH. XHMHUECKO€ 3arpsA3HEHHE OKpYKaIoLIeH Cpesl
COC/IMHEHUSIMU a30Ta (KHUCIOTHBIE JIOKIHU, 3arps3HEHHE BO3AyXa, MOuBbI M BoJoéMOB). Docdop,
aJuIoTporHbeie Moaudukaiuu Gocdopa, pusnueckue u xummuueckue cpoiictsa. Oxcuz docdopa (V) u
dochopHast kuciora, pU3NUECKUEe U XUMHUYECKUE CBOKMCTBa, moyiyueHue. Mcmons3oBanue ¢ocdaToB B
KauecTBe MUHEPAJIbHBIX YIAOOPEHHIA.

O6mrast xapakrepructika 3aeMeHToB |V A-rpynmsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepPHBIC
CTETICHH OKWCIICHHS. YTIIEpOJI, aJJIOTPOITHBIE MOJM(HUKAIINH, PACTIPOCTPAHEHUE B MPHUPOJE, pHu3mueckre
U XHMHYECKHE cBoWcTBa. AncopOrus. Kpyrosopor yriepoma B mpupome. OKcuOsl yriiepoma, HX
(1)I/I3I/I‘ICCKI/IC U XUMHYECKUC CBOﬁCTBa, HeﬁCTBHe Ha XMBBIC OpPraHU3Mbl, IMOJYYCHHUE WU IIPUMCHCHUC.
Okonornyeckue mpoliemMsl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V), rumoresa riaobambHOrO MOTETIICHHS
KJINMaTa, MapHUKOBBIN 3P deKT. YrompHas KACI0Ta U €€ CONU, NX (GU3MIECKAE U XMMUICCKIE CBOMCTRA,
nony4deHrie u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcmonp3oBaHWe KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanpHBIC MOHATHS 00 OPraHWYECKHWX BEIIECTBaX KaK O COCNMHEHMSX yriepona (MeTaH,
9TaH, STHJIEH, alleTHIIEH, 3TaHOJ, TJUIIEPHH, YKCYCHAas KUcioTa). IIpupoaHble HCTOYHUKH YTIEBOAOPOIOB
(yromp, mHpHpOmHBIA ra3, He(Th), MNPOAYKTHI HX IHepepadoTku (OCH3MH), MX POJIb B OBITY H
MpoMBIIUTEHHOCTH. [IoHATHE 0 OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKMpax, Oemkax, yrieBojax — M UX
POTH B JKM3HHU YeJoBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTAaHUIECKUX COEITUHEHIH.

Kpemnwnii, ero ¢usmdeckne m XuMMHYECKHE CBOWCTBA, MOJy4deHHE W mpuMeHeHue. CoenmHeHns
kpeMHusi B mpupoxe. OOmme mpencrabienus o0 oxcuae kpemaus (IV) m KpeMHHEBOH KHCIIOTE.
CunmkaThl, UX WCHOJB30BaHHE B OBITY, B TPOMBIIUICHHOCTH. BaKHEHIIHEe CTpOUTENbHBIE MaTepHaIbl:
KepaMHKa, CTEKJIIO, IIeMEHT, OeToH, kene300eroH. IIpobiembl 0e301IacHOTO  HCITONIB30BAHUS
CTPOUTENHHBIX MAaTEPHAJIOB B TOBCEIHEBHOMN KU3HH.

Xumuueckuit IKCnepumMeHm:

n3ydeHne o0paslloB HEOPTaHWYECKUX BEHIECTB, CBOWCTB CONISTHOM KHCJIOTHI, IPOBEICHHE
KaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB HMX MPOTEKAHMS], OIIBITHI,
oTpakamome (QU3NYeCKHNe W XUMHYECKHE CBOIMCTBA TaJOr€HOB W WX COSOUHEHHH (BO3MOXKHO
WCIONBb30BaHNE BHUAEOMATEPHUAliOB), O3HAKOMIICHWE C O0pasllaMH XJOPWUIOB  (TaJOTE€HHJIOB),
O3HAKOMJIEHHE ¢ 00pa3laMH cepbl U e€ COeNMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHNE BUIEOMATEPHAIIOB),
HaOIIIOJIeHHEe Tpoliecca OOYTIMBAHUS caxapa IOJ JEeWCTBHEM KOHIEHTPUPOBAHHOW CEPHON KHCIIOTHI,
M3y4eHHEe XUMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOI KHCIIOTHI, TPOBEIEHUE KAUYeCTBEHHON PEaKINK Ha
cynb(aT-uoOH W HaONrO/JIeHNE NpHU3HAKa e€ MPOTEKAHWs, O3HAKOMIJIEHHWE C (PM3MUYECKHMMH CBOWCTBAMHU
asora, ¢ochopa U UX coenuHEHHUH (BO3MOXKHO MCIIOIB30BaHUE BHIEOMATEPHAIIOB), 00pa3aMi a30THBIX
n (ocopHBIX ymOOpeHHii, MoiydeHue, coOMpaHHWe, paclo3HABaHWE M HM3y4YeHHE CBOMCTB aMMHaKa,
MPOBEJICHHE KAYECTBEHHBIX pEaKIuii Ha WOH aMMOHUA M (ocaT-HOH W H3ydYeHHE MPU3HAKOB HX
MPOTEKAaHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOH KHCIOTBI C Menplo  (BO3MOXKHO
WCIIONb30BAHKME BHJIECOMATEPUAJIOB), U3yUYCHHE MOJENel KPUCTALTMYECKUX PEIIETOK anMasa, rpadura,



(dyiepeHa, 03HaAKOMJICHUE C TIPOI[ECCOM aJICOPOIMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOrasa, MOIy4YeHUE, COOUPaHHE, PACIIO3HABAHUE M U3YyYCHHE CBONCTB YTJICKHCIIOTO
rasa, IpoBelCHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U WU3YYCHUE MPHU3HAKOB HMX
NpPOTEKaHUS,  O3HAKOMIIEHHE C  MPOAYKIHEH  CHJIMKATHOM  IMPOMBIIUICHHOCTH,  pellIeHue
SKCIIEpPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelme HeMeTaIbl U UX COSAUHECHUS.

MeTanjbl 4 MX COeTMHEHUS

OOmas xapakTepUCTUKA XMMHUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMH WX TIOJIOXKCHUS B
[Tepuomuueckoit cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u ctpoenus atoMoB. CTpoeHue
METa/IOB. MeTajTnyecKas CBSI3b M METaJUTMYEecKasi KpUCTaJUIMUecKas pemérka. DIEKTPOXUMUYCCKUN
psAA HampsbDkeHud MeramioB. dusmueckre W XMMHYSCKHE CBoMcTBAa MeramioB. OOImMe CcrocoObl
MOJTy4eHHs] MeTaJIoB. [IOHATHE O KOPPO3UM METaNIOB, OCHOBHBIC CITOCOOBI 3aIUTHI UX OT KOPPO3HH.
CruiaBsl (CTajb, Yyr'yH, JIOPATIOMHHAN, OPOH3a) M UX IPUMEHEHHUE B OBITY M IPOMBIIIUICHHOCTH.

[lenounsie mertamibl: nonoxkenue B Ilepuoguueckoid cucrteme xumuueckux siementoB [l .
MenpeneeBa, CTpOGHHE UX aTOMOB, HaXOXJeHue B npupozae. Ousndeckre U XUMHUIECKUE CBOWCTBA (HA
npuMepe HaTpus U Kanust). OKCUIbl U TUAPOKCUIBI HATPUS U Kamus. [I[ppuMeHeHne MeTOYHbIX METaIOB
M UX COCTMHEHUH.

[IlenouHo3eMenbHbIE METAUIBI MarHuii M Kalbliil: monoxeHue B llepuogmueckoid cucreme
xuMudeckux saemeHToB J[. Y. MeHieneeBa, CTpoeHUE UX aTOMOB, HAXOXIEHUE B Mpupojie. Pusnueckue
U XMUMHYECKHE CBOWCTBA MAarHUs W KalbIlusA. BaxHelmue coeawHEHWs] Kaiblus (OKCHI, THUIPOKCHUI,
con). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHmii: onoxkeHne B [lepuoamaeckoii cucteMe XuMudecknx sneMenToB Jl. M. Menneneena,
CTpOSHHE aToMa, HaxoXJeHwe B mnpupome. DPU3HYECKHE W XHUMHYCCKAE CBOWCTBA aFOMUHUS.
AmdorepHBIE CBOIICTBA OKCHIA W THAPOKCUIA ATTFOMIHUSI.

Kenezo: nmonoxenue B llepuoguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOEGHHE aToMa, HaxoXJeHue B mpupone. Dusznueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcuasl u conu xkenesa (1) u xenesa (111), ux cocras, cBoiicTBa 1 TIOTydEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C O0pasllaMyd METAJIOB M CIUIABOB, WX (DPM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pE3YNIBTaTOB KOPPO3WUH METAUIOB (BO3MOXKHO FWCIIOIH30BAHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaJbIUS W HATPUS C BOAOW (BO3MOXKHO HCIIONIb30BAaHWE BUICOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUS JKene3a B KuciIopoae (BO3MOXKHO
WCIIONIB30BaHME BHUICOMATEPHATIOB), TIPU3HAKOB MPOTEKAHH KAYeCTBEHHBIX PEAKIINii HA MOHBI: MarHHUS,
KaJIBIMSI, ATFOMAHUS, IHHKA, *kene3a (1) u xemnesza (111), memn (1), HabIr0CHME M ONMMCAHUE TIPOIIECCOB
OKpaIlMBaHWs TUIAMEHW HMOHAMH HATpWs, Kalusd W  Kaimblsd (BO3MOXKHO  HCIONH30OBAHHE
BHJICOMATEPHAIIOB), HCCIIeOBaHNEe aM(pOTEPHBIX CBOWCTB THAPOKCHIA aTIOMHUHUS M THAPOKCHA IIMHKA,
pelIeHue SKCIIepUMEeHTATBHBIX 3314 10 TeMe «BakHelIie MeTaibl ¥ KX COSANHEHUS.

XuMHS U OKPYKAOUIAsA cpeaa

BemectBa 1 MaTepuaisl B TOBCEAHEBHOM JKU3HH YeNOBEKa. be3omacHoe MCIob30BaHNE BEIIECTB
Y XUMHAYECKHUX peakiuil B ObITy. [lepBast moMoIb Mpy XMMHYECKHX 0XKOTaX W OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHHE OKpYXKaroIlmed cpenapl (MpenenbHas AOMyCTUMash KOHIGHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemmeHn# 3K0I0rudecKuX mpoodiem.

Xumuueckuit Ikcnepumenm:

M3y4eHne 00pa3ioB MaTePHAIIOB (CTEKIIO, CIIJIABbI METAJUIOB, ITOJIUMEPHBIC MaTePHAIIHI).

Mescnpeomemnunie ceasu

Peanm3arms MeXnpenMeTHBIX CBsI3ei MU M3YYEHUH XUMHH B 9 Kjlacce OCYIIECTBISIETCS uepes
WCIONIb30BaHME KaK OOIMX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TAK W MOHITHH, SBIISIONUXCS CUCTEMHBIMHU
JUTS OTJENBHBIX TIPEAMETOB €CTeCTBEHHO--HAYIHOT'O IHKIIA.

OOmue ecTecTBEHHO-Hay4YHbIE TOHATHS: HAy4YHBIA (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIHU3,
CUHTE3, Kiaccu(UKaluWs, MEPUOJUYHOCTh, HAOIIOJEHUE, DKCIEPUMEHT, MOJCIMpPOBAaHUE, H3MEpPEHHE,
MOJIeITb, SIBJICHHE, TAPHUKOBBIA AP (EKT, TEXHOIOT U, MaTEPHAIIbI.



dusuka: Matepusi, aToM, 3JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIbI, PaJHOAKTUBHOCTb,
MOJICKYJ1a, OJCKTPUUSCKUN 3apsi[, NPOBOJHHMKH, IOJYIPOBOAHUKH, JAUDJICKTPUKH, (HOTOIIEMEHT,
BEI[ECTBO, TeNO, O00BEM, arperaTHoe COCTOSHHME BEIIECTBA, TIa3, pacTBOP, PaCTBOPUMOCTb,
KPHUCTAJUTMUECKasi PElITKa, CIUIaBbl, (DPU3NUSCKUE BEIMYWHBI, CAWHUIIBI W3MEPEHHUsS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

Buonorus:  ¢ortocuHTe3, aApixaHue, Ouochepa, IKOCHCTEMa, MHUHEpAIbHBIE YAOOpEHHS,
MHKPO3JIEMEHTBI, MAKPO3JIECMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

Ieorpadms: armochepa, rumpocdepa, MuHEpabl, TOPHBIC IMOPOJABI, IOJE3HBIC HCKOIACMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 11O XUMHUUN HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs IOCTUTAIOTCS B
Xoze OOydeHHs XMMHM B E€IWHCTBE Y4EeOHOM W BOCIHMTATEIBHOM JEATEIHHOCTH B COOTBETCTBHH C
TpaauIMOHHBIMHA pOCCHfICKPIMPI COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU LIECHHOCTAMU, IMMPUHATBIMHA
B 06IHGCTBG ImpaBrUjiaM1 U HOPMaMU MIOBECACHUA U CHOCOGCTBy}OT mpoueccaM CaMOIIO3HaHusA, CaMOPa3BUTUSA
Y COLMAIM3AIMH 00yYaIOIIUXC.

JInuHOCTHBIE PE3YIbTAaThl OTPAKAKOT T'OTOBHOCTH 06yqafonmxca PYKOBOACTBOBATLCA cucTeMon
ITO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ " pacliMpCeHHUEC OIlbITa ACATCIbHOCTU Ha eé OCHOBEC, B TOM 4YHCJIC B
YacTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

HEHHOCTHOI'0 OTHOUICHHA K OTCUHECTBCHHOMY KYJIbLTYPHOMY, UCTOPUYCCKOMY U HAYYHOMY HaCJICAHIO,
MOHUMAaHHs 3HAYCHHS XUMHUYECKOW HAayKH B JKHU3HM COBPEMEHHOro OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh
JOCTOBEpHON MH(pOpMAIUEH O MEPEIOBBIX JTOCTHKCHUSX M OTKPBITHIX MUPOBOW W OTEUECTBEHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHSIX 00 YCTPOMCTBE MUPa U O0IIECTBRA;

2) rpaKIaHCKOT0 BOCIIUTAHUS

NpeACTaBJICHUA O COLMAJIBHBIX HOPMaxX M IpaBUIaX MCEKIIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, yUeOHO-HCCIIe0BATEIBCKOM, TBOPUECKON 1
JPYTUX BUJAX JEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JEATENHHOCTH IPH BBITIONHEHHH
y‘Ie6HBIX, MMO3HABATCIIBHBIX 3aJa4d, BBIIIOJIHCHUN XUMHYECKUX OKCIICPUMCHTOB, CO3AaHUHN y‘ICGHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO ¥ B3aUMOIIOMOIIIX B MPOIIECCE ITOW YIeOHOH IeITEeThbHOCTH,
TOTOBHOCTH OIICHUBATH CBOE MOBECACHUEC M IIOCTYIIKM CBOHX TOBapHIlIeﬁ C TIO3WIMHN HPABCTBECHHBLIX H
MPaBOBBIX HOPM C YUETOM OCO3HAHMSI TTOCIIECTBUI MTOCTYIKOB;

3) EHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33pPEHUECKHNE MPEICTABICHUS O BEMIECTBE W XHUMHYECKOH PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTAaBJISAIONIME OCHOBY JUISl TIOHUMAaHWS CYIIHOCTH Hay4HOU
KapTUHBl MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHS TPUPOABI, B3aMMOCBS3SIX
YyeJnoBeKa ¢ MPUPOIHON CPeIoil, O POJIM XUMHUH B TTO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MO3HaBaTebHbIE MOTHBBI, HAIPaBJCHHbIE Ha IMONyYe€HHWE HOBHIX 3HAHWHA MO XWMHHU, HEOOXOANMEIE
Ui OOBSICHEHWS HAOMIOJaeMbIX TMPOIECCOB M SIBICHWH, IT03HABATENBHOW, WH(MOPMAIMOHHOW U
YUTATENbCKOH KYIBTYpbl, B TOM YHCIIE HABBHIKOB CaMOCTOSTENBFHOM pabOTBI C Y4EOHBIMH TEKCTaMH,
CIPaBOYHOM TUTEPATYPOH, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOy4YeHWIO0 ¥ TIIO3HAHWIO, JIFOOO3HATENFHOCTh, TOTOBHOCTh MW CIIOCOOHOCTH K
caMo0oOpa30oBaHMIO, TPOEKTHOM W WCCIENOBATENhCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI 0OyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HaHHUE IEHHOCTH J>XU3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 370POBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 XW3HU, OCO3HAHWE TMOCIENCTBUI W HEMPUSATHE BPEOHBIX NPUBBIUEK (yrOTpeOIeHus
AJIKOTOJISI, HAPKOTHKOB, KypEHUs), HEOOXOIMMOCTH COOFO/IEHHUS TIPaBHII OE30MACHOCTH MPU OOpAaIEHUH C
XUMHYECKUMH BEIECTBAMH B OBITY U peajbHOMN JKHU3HM;

5) Tpy10BOro BOCHUTAHMS:

WHTEpPEC K MPAKTUYECKOMY HM3YYeHHUI0 MpOodeccuii W Tpyda Pa3IMYHOTO PO/a, YBAXKEHUE K TPYLy H
pe3yabTaTaM TPYAOBOM ESTENFHOCTH, B TOM YHCIIe HA OCHOBE MPUMEHEHH PEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHBIA BBHIOOP HWHIWBUAYAIBHON TpPASKTOPHH NPOMOIDKEHHUS O0Opa30BaHUS C YUYETOM JIMYHOCTHBIX
WHTEPECOB W CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB U IOTPEOHOCTEH, YCHENIHOH
po(heCCHOHATBHON JISITEIPHOCTH W Pa3BUTHS HEOOXOIMMBIX yMEHWH, TOTOBHOCTH aJallTHPOBATHCS B
npodecCHOHaNbHON Cpere;



6) 9K0JIOrH4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKH 1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK UCTOYHHKY JKM3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAaHHUS, IMOHMMAaHHWE IIEHHOCTH 3J0pPOBOr0 M 0Oe3omacHOro oOpasa KH3HM, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (DU3MYECKOMY M MCHXHUYECKOMY 3/I0POBBIO, OCO3HAHHE [IEHHOCTH COOJIOACHUS
mpaBui 0€30MaCHOTO MOBEJACHUS IPU PadOTe C BEIIECTBAMH, a TAKXKE B CUTYalUAX, YTPOXKAIOMINX 370POBBIO
U SKU3HU JIIOACH;

CIOCOOHOCTH TIPUMEHSTh 3HAHWS, MONydaeMble NpPU HW3YYEHWH XHUMHH, Ui pelleHds 3ajad,
CBSA3aHHBIX C OKDPY)KAIOUIEH NPUPOJHOM CpENOW, JUIs TOBBILIEHHS] YPOBHS 3KOJOIMYECKOW KYJIBTYpHI,
OCO3HaHUS TI00ATBHOTO XapaKTepa YKOJIOTMUYECKUX MPOoOIeM U MyTed UX pelieHHs MOCPEICTBOM METO/IOB
XUMHH, OKOJIOTMYECKOTO  MBIIUIEHUS, YMEHUS  pYKOBOJACTBOBAaThCS MM B  IIO3HABaTEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX Pe3yJabTaToOB BBIACISIOT 3HAYUMbIE A1 HOPMHUPOBAHUS MHPOBO33PEHHUSI
o0llleHayYHbIe TOHATHUS (3aKOH, TEOpWs, MPHHIMIL, THIOTE3a, (HakKT, CUCTEMa, MPOIECC, IKCIEPUMEHT H
Jpyroe.), KOTOpbIe MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax W IMO3BOJISIOT Ha OCHOBE
3HaHUI W3 ITHUX MpeAMeToB (OPMHUPOBATH MpEICTaBICHHWE O LEIOCTHOW HaydYHOW KapTHHE MUpa, U
YHUBEpCaJIbHbIC Y4eOHBIE JIeHcTBUSI (TTO3HABATENbHBIE, KOMMYHHUKATUBHBIE, PETYISTHBHBIE), KOTOpbHIE
obecrieunBaloT (PopMHUpPOBaHHUE TOTOBHOCTH K CAMOCTOSTEIBHOMY IJIAHWPOBAHUIO M OCYIIECTBIICHUIO
y49e0HOH AeATEeNbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcATbHbIE YueOHbIe AeiicTBUA

ba3oBble Jornyeckue gecTBus:

YMEHHSI NCTIOIB30BATh MPHUEMBI JIOTUYECKOT'O MBIIIIEHHS TTPH OCBOSHHWH 3HAHUH: PaCKPbIBATh CMBICT
XUMHUYECKUX TOHSATHHA (BBIIENATh MX XapaKTEePHbIE NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JOPYTUMHU
TIOHSTHUAMH), UCTIOJIb30BATh MOHATHSA IS OOBSICHEHHS OTAETbHBIX (PAKTOB U SIBJICHWH, BEIOMPATh OCHOBAHUS
U KPUTEPUH JUTS KIACCU(HUKANHA XUMHYECKUX BEIIECTB U XUMHYECKHX PEaKIUi, yCTaHABINBATH IPUINHHO-
CIIEICTBEHHBIE CBS3U MEXIYy OOBEKTaMH H3Yy4Y€HHs, CTPOUTH JIOTMUECKUE PacCyKIEHUS (UHAYKTUBHBIC,
NeTyKTUBHBIE, [10 AHAJIOTHH), JIEJIaTh BBIBO/IBI U 3aKIFOYECHUS;

yMEHHE TIPUMEHATh B IIpollecCe IIO3HAHUS MOHATUSA (TpeIMETHbIE M  MeETalpelMETHbIE),
CUMBOJINYECKHE (3HAKOBbIE) MOJIEJIU, UCIIONb3YEMbIE B XUMHH, IPEOOPa30BbIBATh HIMPOKO IPUMEHSAEMbIC B
XMMHUH MOJEIBHBIC IPEACTABICHUS — XMMHUYECKHH 3HAaK (CHMBOJ 3JIEMEHTAa), XUMHUecKass (opmyna u
YpaBHEHHE XMMHYECKOH pEaKIUM — IPU DPEHICHHH Yy4eOHO-TIO3HABaTENbHBIX 3a4ad, € YYETOM JTHX
MOJIETIbHBIX IPEACTABICHUN BBIABIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKU M3Y4aeMbIX OOBEKTOB
— XMMHMYECKHMX BELIECTB M XWMHYECKMX PEAKLUUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, HPUYMHHO-
CIIEICTBEHHBIE CBA3HM M IPOTHUBOPEUUS B N3y4aeMBbIX MTPOLECCAX U SIBICHUAX.

BazoBble uccienoBareabCcKue AeiicCTBUA

YMEHHE HCIIONB30BaTh IMOCTaBJICHHBIE BONPOCHI B KAauyeCTBE HMHCTPYMEHTA IIO3HAHUS, 4 TaKkKe B
Ka4yecTBE OCHOBBI s (HOPMHUPOBAHUS TUIIOTE3bI 110 ITPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKACHHM;

npuoOpeTeHne OmbiTa MO  IUIAHUPOBAHUIO, OpPraHM3alMd W [POBEOCHUI0  YYEHHYECKHX
9KCIEPUMEHTOB, YMEHHE HAOIIOAAaTh 32 XOJOM IPOLEcca, CAMOCTOSTEIBHO IPOTrHO3UPOBATh €r0 Pe3ynbTaT,
(dopmynupoBaTh 0000LICHUSI M BBIBOABI 110 PE3yJbTaTaM MPOBENEHHOTO OIbITA, HCCIIEAOBAHMS, COCTABIIATh
oT4€T 0 MpojenanHoN padore.

Pabora c undopmaiueii:

YMEHHUE BbIOMpPATh, aHAJM3UPOBATh U WHTEPIPETUPOBATH MHPOPMALMIO Pa3lIWYHBIX BUIOB U (HOpPM
MPEACTABICHUS, TOIYyYaeMyl0 W3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONMYJSAPHAsl JUTEpaTypa XUMHYECKOIO
COZIep’KaHUsl, CIpaBOYHbIE IOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OLIEHUBATh NMPOTUBOPEUUBYIO H
HEIOCTOBEPHYIO HH(OopMaIHIo;

YMEHHE MPHUMEHITH pa3IMyHble METOABI M 3alpochl MPHU MOUCKE W OTOOpe HHPOpPMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX ISl BBIMOJNHEHUS YYeOHBIX W MO3HABaTENbHBIX 3a]ad
ONpenenéHHOro  THIA, NpUOOpeTeHHe ombiTa B O0NACTH  MCHOJIB30BAaHMS — MH(OPMAIMOHHO-



KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJACHUE KYIbTYPOH aKTUBHOI'O UCHOIB30BAHUS PA3THMUHBIX MTOUCKOBBIX
CHCTEM, CaMOCTOSITENbHO BEIOUPATh ONTUMAIBHYIO ()OPMY MPEACTaBICHUS HHPOPMAIIMH U UILUTIOCTPUPOBATH
peliaeMbie  3aJadd  HECIOKHBIMH ~ CXEMaMH, JdarpaMMaMH, JpyruMu (opMmamu Tpapukd ©  HUX
KOMOHHAIISIMH,

yMEHHE HMCIOJIb30BaTh U aHAJIM3HPOBATh B Mpolecce yueOHONW M MCCIe0BATENBCKON JeATelbHOCTH
WHPOPMAIIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SIiCTBA M TPaHCIOpTAa Ha COCTOSHHE
OKpY’Kalollel MPUPOJAHON CPEbI.

KoMMyHHKAaTHUBHBIE YHUBEPCAJILHbIE YUeOHbIe 1eiicTBHSI:

yMEHHUsI 3aJlaBaTh BOIPOCH (B X0/e Auaora u (M) AUCKYCCHH) 1O CYIIECTBY 0OCYKIaeMOH TEMBI,
($hOopMyITUPOBaTh CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBHITIONHEHHS TPEATIOKEHHON 3a/1auH;

YMEHHUS TPEJCTaBIATh IOJNydYeHHBbIE pPe3ylbTaThl IO3HABATENbHOM JEATENbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeNaTh IPE3eHTAllHI0 pe3yJbTaTOB BBINOIHEHUS XHUMHUYECKOrO0 3SKCIIEPUMEHTa
(J1abopaToOpHOTO OIbITa, JJAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBONCTB BEIIECTB, YUEOHOI'O MPOCKTA);

yMeHHsl y4eOHOro COTpYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATENBHOW WU
WCCIIEIOBATEIILCKOW JIGITEIPHOCTH TPH PEIICHMH BO3HUKAIONIMX NpoOJIeM Ha OCHOBE Y4éra oOIIuX
WHTEPECOB M COTJIACOBAHUS MO3UIMHN (00CYKACHUS, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMBI», KOOPAWHAIIHS
COBMECTHBIX JISHCTBHI, OITpeieTIeHne KPUTEPHEB IO OIEHKE KauecTBa BHIIIOJTHEHHOH paboThl U IpyTHeE).

PeryasiTuBHBIe yHHBepcajbHble yueOHbIe AeiiCTBUA:

YMEHHE CaMOCTOSTENBHO ONPEAENsATh [eNH JACSTEeNbHOCTH, IUTaHWPOBaTh, OCYIIECTBIAT,
KOHTPOIMPOBAaTh M TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTh, BBHIOMpATh Hanboiee
3 eKTUBHBIE CIIOCOOBI pelieHUsT YIeOHBIX M IMO3HABATEIHHBIX 3a/Ja4, CAMOCTOSITEIIBHO COCTABJISATH WU
KOPPEKTUPOBATh IPENJIOKEHHbIN alropuT™M ACHCTBHM MPU BBIIOJHEHUM 3aJaHUM C y4ETOM IONYy4YEHUS
HOBBIX 3HAHWHA 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIHIX, OIEHNBATh COOTBETCTBHE MOIYYEHHOTO
pe3ynabTaTa 3asABIEHHOW I€NM, YMEHHE HCIOIb30BaTh M AHAJM3UPOBATh KOHTEKCTHI, MpEAaraeéMbie B
YCJIIOBUU 3aJJaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHIO O0A3aTEIBHOTO CONEP)KaHWS, YCTAaHOBJIEHHOTO
TaHHOW (hemepanbHON pabodell MmporpaMMoO, BEIAEIAIOT: OCBOCHHBIC OOYYaIONIUMHUCS HAydHBIC 3HAHWS,
YMEHHSI ¥ CIIOCOOBI AeHCTBUH, crieudruyecKye A1 MPeAMETHOR 00JacTH «XUMHUS», BUIBI ACATECIbHOCTH 110
TTOJTyYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAIlnH, IPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YUIEeOHBIX
U HOBBIX CUTYallUsIX.

Ilpeomemnbimu pe3ymbTaTaMi H3yIEHUS TIPEIMETa SBIISIOTCS CIEAYIONINe YMEHUS:
e  OCO3HAHUE POJIA BELECTB:
- OIPENENATh POJIb PA3IMYHBIX BEUIECTB B IPUPOAE U TEXHHUKE;
- OOBSACHSTH POJTb BEMIECTB B UX KPYTOBOPOTE.
paccMOTpEHNE XUMUYECKUX MTPOLIECCOB:
- OPUBOAUTH IPUMEPHl XUMUYECKUX MPOLIECCOB B IPUPOJE;
- HAaXOIUTh YEPTHI, CBUACTENHCTBYIOIIHE 00 OOMMX NpPHU3HAKAX XHMHUYECKAX MPOIECCOB U HX
pa3InyMsIX.
®  WCNOJH30BAHHE XMMHUYECKUX 3HAHWH B OBITY:
— OOBSICHATH 3HaUCHHE BEIIECTB B )KU3HH U XO3SHCTBE YEIOBEKA.
OOBSICHATD MUP C TOYKH 3PEHUS XUMHH:
— MEPEYUCIATh OTINYUTEIbHbIE CBOMCTBA XUMUYECKUX BEILIECTB;
— pa3nu4aTh OCHOBHBIE XUMHUUYECKUE MTPOLIECCHI;
- OIpeNEeNsiTh OCHOBHBIE KJIACChl HEOPIraHUYECKUX BEILIECTB;
- HOHUMATbh CMBICII XUMUYECKUX TEPMHUHOB.
e  OBJAJCHHUE OCHOBAMHU METOJOB IMO3HAHUS, XaPAKTEPHBIX JUIsl ECTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/IbI XUMUYECKON HayKu (HaOM0IeHre, CPaBHEHNE, IKCIIEPUMEHT, U3MEPEHHE)
U UX POJIb B IO3HAHUM NIPUPOABL;
- MPOBO/IUTH XMMHYECKHE OTBITHI U IKCTIEPUMEHTHI H OOBSCHSTH UX PE3yIbTaTHI.



e yMCHHE OLICHMBAaTh IIOBCICHUE UYEJIOBEKA C TOYKM 3PCHUS XHMHUYECKOW O€30IacHOCTH TI0
OTHOILICHUIO K YEIOBEKY U IPHPOJIE:
- UCIIONb30BaTh 3HAHUS XMMHHU TPH COONIOICHUH TPABHJI UCIOJIb30BAHUS OBITOBBIX XUMHYECKHX
Mpernaparos;
— pa3nauyaTh ONacHbIC U Oe30MacHbIC BEIIECTBA



TEMATHUYECKOE IIVTAHUPOBAHME

9 KJIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
HaunmenoBanue
Ne (uu¢poBbIe)
Pas3aeJioB U TEM Kontpoubnsie | IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
nporpaMmabl padoThI padoThI
pecypcsbl
Pa3zjnen 1. Muoroo0pa3sue xumudeckux peaxkuuii (15 4)
Tema 1.
11 Knaccudukarus 7 bubmmoreka LIOK
' XUMHYECKUX https://m.edso0.ru/7f41a636
peakuui
Tema
1.2 iezfrnﬂi i?;;me B 8 bubmnorexa [JOK
BOJHBIX PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro o pazaeny 15
Pa3znen 2. Muorooopasue Benrectn (43 u)
91 Tema 3. p 1 bub6mmoreka IJOK
' Hemeraiist https://m.edso0.ru/7f41a636
29 Tema4. I'anorenst 5 bu6mmoreka IJOK
' https://m.edsoo.ru/7f41a636
53 Eecl\gaaS. Kucnopon 6 1 bubmoreka [IOK
' P https://m.edsoo.ru/7f41a636
54 g?)l\c/[(éll)o 6. Asor B 8 9 bubmmoreka IJOK
' P https://m.edsoo.ru/7f41a636
31 EGQA;HZI.;’FHCPOH " 9 bubmmoreka IJOK
' P https://m.edsoo.ru/7f41a636
39 Tema 8. Meraiisl 13 9 Bbubnuoreka IJOK
' https://m.edsoo.ru/7f41a636
HUroro mo pazneny 43

Pazpen 3. Kparkuii 0030p BaxkHeillIMX Oprann4yecKux Beuiects (74)

Tema 8.
[TepBoHayanbHEIE
41 MIPEJCTaBIEHUsT 00 7 bubmmorexa LJOK
' OpraHUYECKHX https://m.edso0.ru/7f41a636
BeI[eCTBaxX
HWroro no paszueny 7



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

OBILEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME




MNOYPOYHOE INVTAHUPOBAHUE

9 KJIACC
Koa-Bo
Ne Hara UIEKTPOHILIC UH(pPOBLIe JononHuTtenbHa
Tema ypoka 4acoB o0pa3oBaTeJibHbIE
n/n H3yYeHHUsI s1 uHopMAaIUs
Bcero pecypcbl
1 Kiaccudukaiys XuMUUECKUX PEAKIIMK, PeaKIIMKi COCAUHECHUS, 1 03.09.2024 bubmaunoreka [IOK
PasioKeHHsl, 3aMELICHHUsI, OOMEHa. T https://m.edso0.ru/00adb59e
OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE PEAKIIHH. bubnuoreka IJOK
2 1 09.09.2024 https://m.edsoo.ru/00adb6b
6
TennoBsie 3pPeKThI XUMUYECKUX PEAKITHA. bubmmoreka LIOK
3 1 10.09.2024 https://m.edsoo.ru/00adb7e2
Bxonnas koHTpONBHAS padora bubmmorexa LIOK
4 1 16.09.2024 https://m.edsoo.ru/00adbac6
CKOpOCTh XUMHUECKUX PEAKITHI.
5 IpakTuyeckast padora Nel. VzyueHue BIUSHUSA YCIOBUA 1 17.09.2024
MIPOBEICHUS XUMHUYECKOW PEAKIIMH Ha €€ CKOPOCTb.
Ob6patumbie peakiuu. [loHsITHE 0 XUMHYECKOM PaBHOBECHH. bubmoreka [IOK
6 1 23.09.2024 https://m.edsoo.ru/00adbcb0 51
Pemienue 3anay. bubmoreka [IOK
! 1 24.09.2024 https://m.edsoo.ru/00adcade 51
CymHOCTb MpoLecca 3MEKTPOIUTHYECKON AUCCOUUALINN. bubmmoreka [JOK
8 1 30.09.2024 https://m.edsoo.ru/00adbe9a 58
Jluccomuanus KUCIIOT, OCHOBaHHM, COJICH Bbubnuoreka IJOK
o 1 01.10.2024 https://m.edsoo.ru/00adc28c 85
Crna0pble U CHITBHBIE AIEKTPONUTHL. CTereHb TUCCOUaInH. Bubnuoreka LJOK
10 1 07.10.2024 6
https://m.edso0.ru/00adcd68 5
Peakuu nonHoro oOMeHa 1 yclioBUs UX HPOTEKaHMUS. bubmmorexa LJOK
11 1 08.10.2024 https://m.edsoo.ru/00add44 89

8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

I'unponus coneit

bubaunoreka LIOK

12 14.10.2024 https://m.edsoo.ru/00add5d
8
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX Bu6auoreka LIOK
13 COCJIMHECHUH B CBETE IIPEACTABIICHUN 00 3JIEKTPOIUTHUCCKON 15.10.2024 https://m.edso0.ru/00addsh
JUCCOLMALIMN U OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX T ” — :
PEaKITHIX. =
IIpakTHyeckas padora 2. Pernenne skcriepuMeHTaTbHBIX bubmoreka [JOK
14 3aja4 1o TeMe «CBoiicTBa KUCIIOT, OCHOBaHUM, COJIEH Kak 21.10.2024 https://m.edsoo.ru/00add9d 8§15
BJIEKTPOIUTOBY. 4
KonTpoabnas padora no temam 1 u 2. bubmmorexa [JOK
15 22.10.2024 https://m.edsoo.ru/00addd1
2
OO11as XapakTepUCTHKA HEMETAJIIOB 10 UX MOJIOKEHHIO B
HepnozmquKoﬁ CHUCTEMEC XUMHNYCCKUX DJIEMCHTOB
J1.U.Menneneesa. 3aKOHOMEPHOCTH H3MEHEHHS B TIEPHOIAX U bubimnorexa LIOK
16 9 05.11.2024
rpymnmnax GU3NIECKUX U XUMUYIECKHX CBOHCTB MPOCTHIX https://m.edsoo.ru/00addbfa
BEIIIECTB, BBICIINX OKCHJIOB M KHCIOPO COAEP KAIIUX KUCIOT,
oOpazoBaHHBIX HeMeTautamu [-111 mepromos.
Bonoponssle coenuHeHust HeMeTauioB. M3MeHenune BuGnorexa [IOK
17 - 5 i A1
KHCIIOTHO-OCHOBHBIX CBOMCTB BOIOPOIHBIX COEIUHEHHI 11.11.2024 https://m.edsoo.ru/00addecO
HEMETAJUIOB B IEPHOJIaX U TPYITax.
XapaKTepucTHKa TraJorcHOB. bubmoreka [IOK
18 12.11.2024 12-13
https://m.edsoo.ru/00addfe2 s
Xmop. bubmmorexa [JOK
19 18.11.2024 14-15
https://m.edsoo.ru/00ade104 8
XI10poBOAOPOI: NOJYYEHUE U CBOMCTBA. bubmmoreka [JOK
20 19.11.2024
https://m.edsoo.ru/00ade348
ConsiHasi KUCJIOTa U €€ COJIH. bubmoreka [IOK
21 25.11.2024
https://m.edsoo.ru/00ade488
29 IIpakTnyeckas padora Ne3:«llomyueHne COITHON KUCIOTBHI 26.11.2024 bubmmorexa LJOK §17

" U3YyUCHHC €€ CBOKCTB»

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

XapakTepucTHKa KUCIIOpOJia U CEPHI.

bubaunoreka LIOK

23 02.12.2024 https://m.edsoo.ru/00ade64a 318
CBolicTBa ¥ IPUMEHEHHUE CEPBI. bubmuoreka ITOK

24 03.12.2024 https://m.edsoo.ru/00ade802 319
CepoBomgopoa. Cynbdubl. bubmuoreka IJOK i

25 09.12.2024 https://m.edsoo.ru/00adea28 s20-21
Oxkcun cepsl (IV). Cepaucras xucmuora. bubnuoreka IJOK

26 10.12.2024 https://m.edsoo.ru/00adec8a
Oxcun cepsl (VI). CepHast KHCIIOTa U €€ CONH. bubnuoreka IJOK

21 16.12.2024 https://m.edsoo.ru/00adec8a
IIpakTHyeckas padora 4.

28 Penrenne skcrieprMeHTaIbHEIX 33144 M0 TeMe « Kucmopon u 17.12.2024 bubnmorexa [IOK §23
cepa» https://m.edsoo.ru/00adeea6
Penienne pacueTHbIX 3a/1a4
Xapakrepuctrka azora u pochopa. Puznueckue u bubnuoreka I[JOK

29 XMMHYECKHE CBOWCTBA a30Ta. 23.12.2024 https://m.edsoo.ru/00adf004 524
AMMHaK. bu6mmoreka IJOK

30 24.12.2024 https://m.edsoo.ru/00adf180
IIpakTHyeckas padora 5. bubmmoreka LIOK

81 [Tony4yenune amMmmuaka v U3y4eHHUE €0 CBOMCTB. 13.01.2025 https://m.edsoo.ru/00adf306 827
Conu aMMOHHUSL. bu6mmoreka LJOK

32 14.01.2025 https://m.edsoo.ru/00adf518
A30THas KUCIoTAa. Bbubnuoreka IJOK

33 20.01.2025 https://m.edso00.ru/00adf68a 529-30
Comny a30THOM KUCIIOTEHL. Bbubnuoreka IJOK

34 21.01.2025 https://m.edsoo.ru/00adfc20
docdop. bubnmmorexa LJOK

3 27.01.2025 https://m.edsoo.ru/00adfd9c 531-32

36 Oxcun pocdopa (V). PocdopHast KMCIOTa, €€ CONU. 28.01.2025 bubmmorexa LJOK §33-34

https://m.edsoo.ru/00adfebe
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XapaKTepI/ICTI/IKa yriiepoaa U1 KpEMHUH. AJ'IJ'IOTpOl'II/ISI

bubaunoreka LIOK

37 | yrnepona. 03.022025 | oo/ edsoo.ru/00ae006c | o0
7 . . K
38 XHMHYECKHE CBOWCTBA yriepoaa. Ancoporus 04.02.2025 ﬁ::ggl;l;ge;z ;_IO(.)ru/Oanoye
. i ras. K
39 | Cremayrepon (D - yrapmut e 10.02.2025 ﬁggflf/? ;zi(.)ru/OanOMe
40 Oxcun yraepona (IV) - yriuekuciplii ras. 11.02.2025 ﬁtilg:l;(r);e;&; éf)(.)rllf/()()aeog()a §37-38
a1 VronbHas KucinoTa u ee conu. Kpyrosopor B npupoye. 17.02.2025 ﬁgg:lf/(:;e;z éf)(_)rllf/OanObfg
42 IIpakTHyeckasi pflﬁOTa 6. [Tomyuenue oxcuaa yrieposa (IV) 18.02.2025 bubmoreka [IOK
W3y4YeHHe ero CBOMCTB. Pacmo3HaBaHne kKapOOHATOB. https://m.edso0.ru/00ae0el8
44 Kpemuuesast kucnora u €€ conu. Crekio. [lemenr. 25 02.2025 E;S:I;/(:T:C;E; i_OrI:/Oanll% §41
45 KonTpoibHasi pagora no reme «Hemerannbn. 03.03.2025 E;S:I;/(:T:C;E; i_OrI:/Oanll% §42
47 Haxosxienre B mpupojie U O0IIre CrocoOb! TOMyYEHHS. 10.03.2025 E;ngl/(;:e;c; cI)_E)_OrI:/Oan]AbZ §43
a9 | S 17.03.2025 ]r?tptlgfjllcr);e eKdasc])_E)C.)rILTIOan15e8 344
s | HemmmeeTaLL 18.03.2025 ﬁtptlggjll(r)r:e ;jasc])_E).OrILTIOanBeS 545
51 Maruuii. IlenouyHo3eMenbHbIE METAIUIEL. 01.04.2025
52 Baxnelimme coequaenns Kaabliud. JKecTKOCTb BOOBI. 07.04.2025 bubmoreka IJOK 845



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae1886

ANOMUHUT. bubmunoreka LIOK

53 08.04.2025 https://m.edsoo.ru/00aelae8
Baxwuetinme coeqHEHNS aTIOMUHHMS. bubmaunoreka LIOK

>4 14.04.2025 https://m.edsoo.ru/00aelc64 346
XKeneso. bubmuoreka ITOK

= 15.04.2025 https://m.edsoo.ru/00aelc64 S47
CoenuHeHus xeesa. bubnuoreka I[JOK

56 21.04.2025 https://m.edsoo.ru/00ae1d86 348
IIpakTnyeckas padora 7 Bu6moreka [JOK

o7 Pelienue 9KCIEPUMEHTAIIBHBIX 3124 110 TeMe « MeTasibl 1 22.04.2025 https://m.edso0.ru/00ae35e6 349
WX COEINHEHUD.

58 KonrtpoabHast pa6oTa mo teme «MeTalibh. 28.04.2025
Opraanueckas xumus. [Ipenenpabie (HACHIIIEHHBIE) bubmoreka [IOK

59 YIJIEBOIOPOIEI. 29.04.2025 https://m.edsoo.ru/00ae3de8
HenpenensHbie (HeHACHIIEHHEBIE) YTIEBOAOPOIBI. bubmoreka [IOK

60 05.05.2025 https://m.edsoo.ru/00ae1750

61 [Monumepel. 06.05.2025

62 [pousBoHbIE YriIeBOAOpO10B. CITHUPTHI. 12.05.2025
Kap6onossie kucinothel. CiaoxHbie 3pupsl. JKupsI. bubmoreka [IOK

63 13.05.2025 https://m.edsoo.ru/00ae3f50
YraeBonsl. bu6mmoreka IJOK

64 19.05.2025 https://m.edsoo.ru/00ae4270
AMUHOKHCITOTEI. benku. bubnuoreka IJOK

65 20.05.2025 https://m.edsoo.ru/00ae4270

66 Pe3ep]iHLII7I ypok. O60011eHre U cucTeMaTH3alus 96.05.2025 Bbu6inorexa LIOK

3HAHUMN https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O0IIEHNE U cCUCTeMaTH3alHs 27 05.2025 bubnnorexa [IOK

3HAHUH

https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3AIHS Bu6nuoreka [IOK
08 3HAHHUN L 28.05.2025 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O ITPOILIECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knace/ Pymsuruc [ .E., ®enpaman O.I'., AkiinonepHoe odmiectBo «M31aTenbseTBo
«IIpocBerieHue»

» Xumus, 9 xinace/ Pymsutuc I'.E., ®enpaman O.I'., AkiinonepHoe o0miectBo «M31aTenbeTBo
«IIpocsemienue»

METO/IUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Xumus : ypoku B 8 kiacce : mocooue st yaurens /H. H. Tapa
Xumus. Ypoku B 9 kiacce : nocodue s yuuress /H. H. I'apa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/



