


MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOIO OOIIero 0Opa3oBaHHs COCTAaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTenbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbx B PI'OC 00O, a Takxke Ha ocHOBE (emepanbHON paboueil mporpaMMsl
BOCITUTaHUS M C y4ETOM KOHIIEHIMH MPENoAaBaHUsl YIeOHOro MmpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmn3auusx Poccuiickoit @eaepanuu.

[Iporpamma 1o xuMuu Ia€T MPEACTABICHHUE O IEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA OOYYarONMXCSl CPEACTBAMU y4eOHOrO MpeiMera, yCTaHaBIMBaeT 00s3aTelnbHOE MpPeAMETHOE
coJiepXaHue, TMpeaycMaTpUBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHUE IO paszjenam U
TEéMaM IporpaMmbl II0 XHMHHU, ONPCACTIACT KOJIUMUYCCTBECHHLIC MW KAaYCCTBCHHLIC XAapPaKTCPUCTUKU
COJIEpKaHUs, PEKOMEHJYEMYIO MMOCIEA0BATEIbHOCTh U3YUYEHUS XUMUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIUXCs,
ofpesiessieT BO3MOKHOCTH IMPEJMETa JJIsl peau3auy TpeOOBaHWH K pe3ylibTaTaM OCBOCHUSI OCHOBH O
00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHHMU K
pe3yabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel M3ydeHMsl MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM JIESITENbHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIEOHOTO COJIepKaHMUS.

3HaHWEe XHUMHUH CIY)KUT OCHOBOW JUIsi ()OPMHUPOBAHHS MHPOBO33PEHHsI O00YYaromerocsi, ero
MPEACTABICHU O MaTepUalbHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTparOT (QopMUpyeMble XUMUEH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aIbHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPrETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yueHue xumuu:

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

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIJICHUS. ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIIXCsl, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AEATENbHOCTH, JKCIIEPUMEHTAIbHBIX U HCCIIECIOBATEIbCKUX YMEHHIH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(eCCHOHATBHOMN JeITEIbHOCTH;

3HAKOMHUT CO CHENH(PUKOW HAYIHOTO MBIIUIEHHUS, 3aKIaIbIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPHPOIBI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM STalioM B ()OPMHPOBAHHWU €CTECTBEHHO--
HayYHOU TPaMOTHOCTH O0YYaroIINXCs;

crocoO0cTByeT (HhOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIA]l B 9KOJIOTHYECKOe 00pa30oBaHme 00yJatOMINXCSl.

JlaHHbIe HampaBieHUs! B OOYYEHUN XUMHN O0ECIIEUMBAIOTCS CIIEIU(UKON CoMepKaHUs YIeOHOTO
TpeaMera, KOTOPBIA SBISETCS MeIarorniecky aJalTHPOBAaHHBIM OTpayKeHreM 0a30BOi HAyKH XUMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4aloMMMHCA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX MTOHITHI OPTaHNYECKON XUMUH.

CrtpykTypa comepaHus MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 IOIX0a K
e€ m3yuenuto. CopepkaHue CKIabIBACTCS 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;

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

— YUYEHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IIpeACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOIO YPOBHS K JPYroMy, BHIOMHSSA (GYHKIMH O0BSICHEHHS



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 XuMHYecKast peaknus

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

CTpOCHI/IC BEIICCTBa: BUAbI XUMHMYECKON CBs3H. THUMBI KPpUCTATITINYCCKUX pCIHéTOK, 3aBUCUMOCTb
CBOICTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKY U BUJA XUMUYECKOU CBSI3H.

Knaccudukaus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE CBOWCTBA BEIIECTB,
OTHOCAIIUXCA K Ppa3siInuHbIM Kj1accaMm HEOPTraHUYCCKUX COC)IPIHGHI/IfI, TEHETUYCCKasA CBA3b
HCOPraHM4C€CKUX BCUICCTB.

Knaccupukanmss XMMHAYeCKMX pEaKIUi 10 pasIH4YHBIM MpH3HaKaM (110 YUCIYy W COCTaBy
y4acTBYIOIIUX B peaKIMW BeHIeCTB, MO TeIIoBoMYy 3(dexTy, Mo U3MEHEHWIO CTEeleHEH OKUCIICHHS
XUMHYECKHX 3JIEMEHTOB, 1O OOpPAaTHMOCTH, MO YYaCTHIO KaTaiu3aTopa). DK30- U 3HJIOTEPMUYECKHE
pCaKkunmn, TCPMOXUMUUYCCKHNEC YPABHCHU.

[ousiTie o0 ckopocTH XuUMHUYeCKOH peaknuu. [loHstne o0 0OpaTUMBIX M HEOOpaTHMBIX
XUMHYECKUX pPCAKIUAX. IloHsiTHE O TOMOT'E€HHBIX H TE€TCPOTr€HHBIX PEAKIUAX. IlonsiTHe o0 kaTamm3e.
ITonsiTHE O XMMHYECKOM paBHOBECHU. cDaKTOpI)I, BJIMAKOINUE Ha CKOPOCTh XUMHYECKOHN p€akuuun u
TTOJIO)KEHN € XUMHNYCCKOI'O paBHOBECH .

OKHUCIATENEHO-BOCCTAHOBUTEIIHHBIE peaKkuuu, SJICKTP OHHBIN OajraHc OKHCIIUTCIIBHO -
BOCCTAHOBHUTENHHON peakiuu. CoCTaBIeHNE ypaBHEHHH OKHCIUTENBHO--BOCCTAHOBUTENBHBIX PEAKITHI C
WCIIOJIB30BAaHIEM METO/Ia SJIEKTPOHHOT O OaaHca.

Teopus 3MEKTPOTUTHUECKONW JUCCOIHMAIMNA. DIEKTPOIUTHI M HEANIEKTPONUTHI. KaTHOHBI, aHNOHEI.
MexaHn3M TUCCOIHAINH BEIIECTB C PA3IMYHBIMH BHIAMH XHUMHA4YECKOH CBs3H. CTereHb AUCCOIHAIINU.
CwtbHBIE B CITAa0BIC DJICKTPOIIUTEI.

Peakmmuun moHHOTO OOMEHa. YCIOBUS TPOTEKAHUS pPEaKIuii HOHHOTO OOMEHa, IIONHBIC |
COKpaII¢HHbIE HWOHHBIC ypaBHEHHWsS peakmuii. CBoOiCTBa KHCIIOT, OCHOBaHWW W cCoJiecH B CBeTe
MIPEACTaBICHNH 00 JJICKTPOIUTHUYCCKON muccorualii. KauecTBeHHBIE peaknnu Ha WOHBEL. lloHsATHe o
TUJPOJIU3E COJIeH.

Xumuueckuit IKCnepumeHm:

O3HAKOMJIEHHE C MOAEISMH KPHUCTAJUIMIECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTauioB (TpaduTa M anmasa), CIOKHBIX BEIISCTB (XJIOpHIA HATPHS), MCCIICAOBAHUE 3aBUCHMOCTH
CKOpPOCTH  XHMHYECKOHW peaKIWh OT  BO3ACHCTBUS  pasiIMYHBIX  (PaKTOPOB,  HCCIENOBaHME
AIEKTPOIIPOBOHOCTH PACTBOPOB BEIECTB, TMpOIecca AWCCONHMANMK KHCJIOT, INeloded W coJel
(BOBMOXXHO WCIIONB30BaHWE BHUIECO MATEPHANIOB), MPOBENECHUE OMBITOB, HILTFOCTPUPYIOMINX MPU3HAKA
MIPOTEKaHUsl PEaKIii MOHHOro oOMeHa (oOpa3oBaHHMe ocajKa, BEIICIEHWE raza, 0Opa3oBaHHE BOJBI),
OITBITOB, WJLTIOCTPUPYIONINX MPUMEPH OKHCIUTEIhHO-BOCCTAHOBUTENBHBIX pPeakuid (TOpeHHe, PeaKIuu
pPasMOXeHHs, COEAWHEHUS), pPaclo3HaBaHWE HEOPTaHMYECKHMX BEIIECTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peaxIuii Ha NOHBI, PellleHre YKCIIePUMEHTAIBHBIX 3a7ad.

HemeTanjbl 1 UX coeTUHEHUS

OOmas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHBIE CTEIeHU
okucnenus. CTpoeHue u (Ppu3nvecKrue CBONCTBA MPOCTHIX BEMIECTB — T'aJIOTEHOB. XMUMHUYECKHE CBOICTBA
Ha mpuMepe xJiopa (B3anMOJISHCTBHE ¢ MeTaIIaMH, HEMeTalIaMu, IenodamMu). XmopoBoaopoa. ColsiHas
KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJy4YeHHE, NpuMeHeHue. [lelicTBMe XJiopa W XJIOpPOBOJAOpOJa Ha
OpTaHM3M YelloBeKa. BaskHeime XIopu/Ipl U UX HaXOXKJIEHHUE B TIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmel. OcoOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
creneHn okuciieHus. CTpoeHne W (pu3nMUecKHMe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAAa M CEpPHI.
AnnorponHble MOAM(UKALMM KUCIOpOJa W Cepbl. XHMHUYEcKHe CBoOHCTBa cepbl. CepoBonopor,



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.

[lepBoHavanpHbIe MOHATHS 00 OpPraHMYECKHWX BEIHIECTBaX KaK O COSOMHEHHX 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
npoMbIuIeHHOCTH. [loHATHE 0 GHOJIOrMYecKr Ba)KHBIX BEIIECTBAX: KHpax, Oelkax, yrieBoaax — M UX
POTH B JKM3HHU YeJoBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTAaHUIECKUX COEITUHEHIH.

Kpemnwnii, ero ¢usmdeckne m XuMMHYECKHE CBOWCTBA, MOJy4deHHE W mpuMeHeHue. CoenmHeHns
KpeMHHsI B mpupoxe. OOmue mpencrabieHus o0 okcune kpemaus (IV) m KpeMHHEBOH KHCIOTE.
CunmkaThl, UX WCHOJB30BaHHE B OBITY, B TPOMBIIUICHHOCTH. BaKHEHIIHEe CTpOUTENbHBIE MaTepHaIbl:
KepaMHKa, CTEKJIIO, IIeMEHT, OeToH, kene300eroH. IIpobiembl 0e301IacHOTO  HCITONIB30BAHUS
CTPOUTENHHBIX MAaTEPHAJIOB B IOBCEHEBHOMN YKU3HH.

Xumuueckuit IKCnepumMeHm:

n3ydeHne o0paslloB HEOPTaHWYECKUX BEHIECTB, CBOWCTB CONISTHOM KHCJIOTHI, IPOBEICHHE
KaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB HMX MPOTEKAHMS], OIIBITHI,
oTpakarome (QU3NYECKe W XUMHYECKHE CBOIMCTBA TaJOr€HOB W WX COSTUHEHHH (BO3MOXKHO
WCIONBb30BaHNE BHUAEOMATEPHUAliOB), O3HAKOMIICHWE C O0pasllaMH XJOPWUIOB  (TaJOTE€HHJIOB),
O3HAKOMJIEHHE ¢ 00pa3laMH cepbl U e€ COeNMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHNE BUIEOMATEPHAIIOB),
HaOJIOJIeHHEe Tpoliecca OOYTIMBAaHUS caxapa IOJ JEeWCTBHEM KOHIIEHTPHUPOBAHHOW 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 coenuHEHN (BO3MOXKHO UCIIOIH30BaHUE BHIEOMATEPHAIIOB), 00pa3aMy 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 a30THOH KHUCIOTBI C Menplo  (BO3MOXKHO
WCIIONb30BAHKME BHJIECOMATEPUAJIOB), U3yUYCHHE MOJENel KPUCTALTMYECKUX PEIIETOK anMasa, rpadura,



¢ynnepeHa, 03HaKOMIIEHHE C MIPOLIECCOM aJCOPOLMK PACTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa, Moay4ueHue, cOOMpaHue, paclo3HaBaHUEe W M3YUYECHHE CBOMCTB YIJIEKUCIIOTO
rasa, IpoBelCHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U WU3YYCHUE MPHU3HAKOB HMX
NpPOTEKaHUS,  O3HAKOMIIEHHE C  MPOAYKIHEH  CHJIMKATHOM  IMPOMBIIUICHHOCTH,  pellIeHue
SKCTIEpPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelne HeMeTamIbl U UX COSAUHCHUS.

MeTanjbl 4 MX COeTMHEHUS

OOmias xapakTeprCTUKAa XMMHYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHHH WX IOJIOXKEHUS B
[Tepuomuueckoit cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u ctpoenus atoMoB. CTpoeHue
MeTayuIoB. Mertayuinyeckasl CBSI3b M METaJJIM4ecKas KpUCTaJUIMUecKas pemérka. DIeKTPOXUMUYECKHM
psaia HampspkeHWi MeramioB. dusnyeckue W XHMHUYECKHE CBOWCTBa MeTauioB. OOmme crocoObl
noiydeHus: meraioB. [IoHATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIlUTHl UX OT KOPPO3HH.
CrutaBsl (CTaib, 4yryH, TIOPATIOMHHUHN, OpOH3a) U MX IPUMEHEHHE B ObITY U MPOMBIIIIICHHOCTH.

[lenounsie mertamibl: nonoxkenue B Ilepuoguueckoid cucrteme xumuueckux siementoB [l .
MenneneeBa, CTpOeHHE UX aTOMOB, HaXOXKJIeHHE B mpupojae. Ousnueckue 1 XMMUYECKHEe CBOWCTBA (Ha
npuMepe HaTpus U Kanust). OKCUIBI U TUAPOKCUIBI HATPHS U Kaus. [I[puMeHeHne 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 KaJbIlusa. BaxHelmue coeawHEHHs] KaiblIus (OKCHI, THIPOKCHI,
con). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHmii: onoxkeHne B [lepuoamaeckoii cucteMe XuMudecknx sneMenToB Jl. M. Menneneena,
CTpOGHHE aToMa, HaxoXkaeHne B mpupone. Dusmueckne W XWMHYECKHE CBOWCTBA aIFOMHUHUS.
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) m xenesa (111), ux cocras, cBoiicTBa 1 TIOTydeHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C O0pasllaMyd METAJIOB M CIUIABOB, WX (DPM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3YNIBTaTOB KOPPO3WUH METAUIOB (BO3MOXKHO FWCIIOIB30BAHUE BHUIACOMATEPHUANIOB), O0CO0CHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaJbIUS W HATPUS C BOAOW (BO3MOXKHO HCIIONIb30BAaHWE BUICOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUS JKene3a B KuciIopoae (BO3MOXKHO
WCIIONB30BaHME BHUICOMATEPHATIOB), TIPU3HAKOB MPOTEKAHM KAYeCTBEHHBIX PEAKIINil Ha MOHBI: MarHHs,
KaJIBIMSI, ATFOMAHUS, IHHKA, *kene3a (1) u xemnesza (111), memn (1), HabIr0CHME M ONMMCAHUE TIPOIIECCOB
OKpaIlMBaHWs TUIAMEHW HMOHAMH HATpWs, Kalusd W  Kaimblsd (BO3MOXKHO  HCIONH30OBAHHE
BHJICOMATEPHAIIOB), HCCIIeOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHIA aTIOMHUHHS M THAPOKCHIA 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 moMoIIb Mpy XHMHYECKIX 0XKOTaX U 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, TTOJIMMEPHBIE 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--HAYIHOTO ITHKIIA.

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, PaTHOAKTUBHOCTb,
MOJICKYJ1a, OJCKTPUUSCKUN 3apsi[, NPOBOJHHMKH, IOJYIPOBOAHUKH, JAUDJICKTPUKH, (HOTOIIEMEHT,
BEI[ECTBO, TeNO, O00BEM, arperaTHoe COCTOSHHME BEIIECTBA, TIa3, pacTBOP, PaCTBOPUMOCTb,
KPHUCTAJUTMUECKasi PEIIETKa, CIUIaBbl, (DU3NUSCKUE BEIMYMHBI, CAMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

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

leorpadms: armochepa, rumpocdepa, MuUHEpabl, TOPHBIC IMOPOMABI, IOJE3HBIC HCKOIACMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE PE3YNbTAaTBl OCBOCHUS MTPOrPaMMbl OCHOBHOTO 00IIET0 00pa30BaHus JOCTUTAIOTCS B
Xoa¢e 06y‘IeHI/IH XUMHHU B CAUHCTBE yqe6H01‘/'1 M BOCHHUTATEIbHOMN JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMU,
MPHHATHIMHU B OOIIECTBE NMPaBUJIAMH U HOPMaMH MTOBEACHUS M CIIOCOOCTBYIOT MpOIeccaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U COIIMATIM3ALIMN 00yYarOIIUXCsl.

JInuHOCTHBIE pPE3YIbTaThl OTpaXarOT TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA CUCTEMOM
ITIO3UTHBHBIX LICHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paCHIMPCHUEC OIbITA ACATCIBHOCTU Ha eé OCHOBEC, B TOM YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIEINIO0, TIOHMMAaHHsI 3HAYCHUS XUMHUYECKOH HayKH B )KH3HH COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW HWH(pOpMAIMEed O TMEPEIOBbIX JOCTIKEHHMSIX U OTKPBITUAX MHPOBOH U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COIIMAJIBHBIX HOPMaxX M IMpaBUIaX MEKIJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHUKATHBHOM  KOMIIETGHTHOCTH B  OOINIECTBEHHO TIOJE3HOH, Y4eOHO-HCCIENOBaTEILCKOMH,
TBOPYECKOW W JPYIHX BUJAX JEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JesSTENbHOCTH
IIprU  BBIITOJIHEHHUN y‘IeGHLIX, IMMO3HABATCIBHBIX 3a/a4d, BBIIOJIHCHUU XHMUUYCCKHUX OSKCICPHUMEHTOB,
CO31aHUHU yqe6HI)IX IIPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHWUIO W B3aWMOIIOMOIIN B IPOIECCE ITOH
y49e0HON JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBENEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
TTO3UITMN HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIIEACTBUN MOCTYIIKOB;

3) HIEHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33pPEHUYECKHE MPEICTABICHUS O BEIIECTBE M XHWMHUYECKOH pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABISIOMIME OCHOBY JUISl IIOHMMAHHUS CYITHOCTH HAyYHON
KapTUHBI MHUpPa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS TMPHPOIBI, B3aMMOCBS3SIX
YyenoBeKa ¢ MPUPOIHON CPEIoi, O POJIM XUMHUH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

IMo3HaBaTeIbHbIC MOTHBHI, HAIPABJIEHHBIE HA TTOMYYeHIE HOBBIX 3HAHUH IO XUMHH, HEOOXOTUMBIE
i oOBsICHEeHWs] HaOJMIOZaeMBIX MPOIECCOB M SBIEHWH, IIO3HABaTEeNbHOW, WH(HOPMAIIMOHHONW U
YUTATENbCKOH KYIBTYpPHl, B TOM HYHCJE HABBIKOB CaMOCTOSTENHHONH pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHII;

WHTEpeC K OOy4YeHWI0 W TIIO3HAHHIO, JFO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHMIO, TIPOEKTHOM U UCCIENOBATENbCKOW JEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI 0OyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JXWU3HHW, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 >KU3HH, OCO3HAHHE IOCIEICTBHA W HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTpeOIeHUs
AJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOMMOCTH COOTIOACHUS TpaBri 0€30MaCHOCTH MPH O0paIeHnH
C XUMUYECKAMH BEIIECTBAMU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOro BOCHUTAHMS:

WMHTEpEeC K MPaKTHIECKOMY U3YUEHUIO MPOECCHii U TPyAa Pa3INdHOrO PoJia, YBaXKEHHUE K TPYAY U
pe3ynbTaTaM TPYAOBOHM NEITENHbHOCTH, B TOM YHWCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUHU T10
XUMHH, OCO3HAHHBIM BHIOOp WHIMBUAYAIBHON TPAaeKTOPUU TPOMODKEHUS OOpa3oBaHUS C YYETOM
JIUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XWMHH, OOIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH,
ycHemHol npodecCHOHANbHON JeATEeNbHOCTH W Pa3BUTHA HEOOXOIMMBIX yMEHHH, TOTOBHOCTH
a1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEIE;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH 1eJIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY KHU3HH Ha 3eMiie, OCHOBE
e cylIecTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0POBOr0 M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH
coOmoeHusl mpaBuil 0€30MacHOro MOBEAECHUsl MpH paboTe ¢ BEIIECTBAMH, a TAaKXKe B CHUTYalHUsX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPYKAIOIIEW IPUPOMHON CPenoil, Ul NOBBIICHUS YPOBHS DKOJIOTMYECKOW KYJIBTYHI,
OCO3HaHHUsS TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX TNPOoOJIeM W MyTed WX pEUICHUS MOCPEICTBOM
METONOB XUMUH, 3KOJOTMYECKOrO MBILUIEHUS, YMEHHsS PYKOBOJCTBOBAaTbCA UM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiAMETHBIX Pe3yJNbTaTOB BBUICISIOT —3HAUYWMbIE Ui (OPMHUPOBAHHS
MHUPOBO33pPEHHUsT 00IIIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, (PaKT, cucTeMa, Ipoliecc,
9KCIIEPUMEHT M JIPYTO€.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TIpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHON HAyYHOH
KapTHHE MHUpa, W YHHBEpCaJbHble YdeOHble jaelcTBHs (TMO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,
pETYJSITUBHBIE), KOTOphIe o0ecrednBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEILHOMY
MJIAHUPOBAHMIO U OCYIIECTBIEHUIO YIEOHOM eI TENFHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckne geicTBus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKUX TOHSATHH (BBIIENATH MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JNPYrUMHA TIOHSITHSIMH), HCIIONB30BATh ITOHATHS JUII OOBSCHEHHS OTIENbHBIX (DAaKTOB M SBJIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaBJIMBaTh IPUUYMHHO-CIECICTBEHHBIE CBSA3U MEXIy OOBEKTaMH H3y4YCHHUsS, CTPOUThH JIOTMYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTMH), IeJIaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CHMBOJINYECKHE (3HAKOBBIEC) MOJICIH, UCIIOIb3yEMbIe B XUMHH, TPE0OPa30BBIBATH MIMPOKO MPUMEHIEMbIE
B XUMHHU MOJIECTBHBIC MPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJIENIBHBIX TIPEACTaBICHUH BBIABISATE W XAapaKTEPHU30BaTh CYIIECCTBECHHBIC MPU3HAKA H3y4aeMBbIX
O0BEKTOB — XMMHYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBarebCcKue AeiiCTBUA

YMEHHE HCIOIb30BATh MOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, & TAKXKE B
KayecTBE OCHOBBI M1 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUMM M IPOBEACHHUI0 YUYEHHUYECKHX
9KCIEPUMEHTOB, YMEHHE HaON0AaTh 3a XOIOM IIpPOIecca, CaMOCTOSTEIbHO NPOTHO3UPOBATH €ro
pesynbraTt, (opmynupoBaTh 0000IIEHMS X BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO OIBITA,
HCCIII0OBAHNS, COCTABIIATh OTYET O MPOJEIaHHON padorTe.

PaGora ¢ nunpopmanueii:

yMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUJOB U (HOPM
MPEACTABICHHS, NOIYYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (HayYHO-TIOMYJSApHAsl JUTEpaTypa XUMHUYECKOTO
COoZiepKaHusl, CIpaBOYHbIE 1MOCOOUs, pecypcsl MHTEpHEeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OpMaIHIo;

yMEHHE NPUMEHATh pa3jIndHble METOAbI W 3alpochl NMPH IOUCKE M 0TOope HHGpOpMaLuU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX JJIsl BBHINOJHEHUS Y4eOHBIX M IIO3HABATENbHBIX 3alad
ONpenenéHHOro THMA, NpPUOOpeTeHHEe omblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJaJ€HUE KYyJbTypOH AaKTHUBHOIO HCIOJB30BAHMS Pa3IMUHBIX



MOMCKOBBIX CHUCTEM, CAMOCTOSITEIFHO BBIOMpAaTh ONTHUMaNbHYIO (popMy mpencraBieHus: HHPOPMALUHA U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JOuarpaMMaMiy, JPYrUMH (QopMaMu
rpaduku 1 ©X KOMOUHAIMSIMH;

yMEHHE UCIONb30BaTh W aHAIM3UPOBaTh B Ipolecce y4yeOHOW M HUCCIeIOBATENbCKON
JeATebHOCTH WH(GOPMALMI0 O BIUSHAW MPOMBIIIICHHOCTH, CEIbCKOTO XO3AHCTBA M TPAHCIOPTa Ha
COCTOSIHME OKPY>KaIoIe PUPOAHON Cpesibl.

KomMmyHunkaTuBHbIE YyHHBepcaJbHbIE yueOHbIe el CTBUS:

YMEHUS 3a7aBaTh BOMPOCH! (B XoJe nuanora u (WiM) JUCKYCCHM) IO CYIIECTBY OOCYXKIaeMOM
TeMbl, (OpMYIHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIBHO BBIMOTHEHHUS MPEJI0KEHHON 3a/1a4H;

YMEHHS NPEACTaBIATh IMOMYYEHHBIE DPE3yJbTaThl IO3HABATENHbHON NEATENbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh IMPE3eHTALlUI0 pe3yJIbTaTOB BBIMOIHEHUS XHUMHUYECKOIO SKCIEpHMEHTa
(;1abopaTopHOro OIbITa, JIAOOPATOPHOH padOTHl IO HCCICAOBAHUIO CBOMCTB BEIECTB, Y4eOHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
HCCIIEIOBATEIILCKON JCATENFHOCTH TPH PEIICHWW BO3HUKAIONIMX IMPOOJEM Ha OCHOBe yuéra oOIInX
WHTEPECOB M COIJIACOBAaHUS MO3WIMKA (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBEI,
KOOpAWHAILIUA COBMECTHBIX JEHCTBHM, ONpereNeHre KPUTEPHUEB IO OILEHKE KauecTBa BBITOIHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHbIe YHUBePCATbHBIE YUeOHbIE AeiiCTBUA:

YMEHHE CaMOCTOSITEIbHO ONPEAEHATh IeNu JIEITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOIMPOBaTh M MpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEINBHOCTh, BBIOMpATh HamOosee
3¢ peKTUBHBIE CITIOCOOBI pENIeHUs] YICOHBIX M MTO3HABATENBHBIX 3a71ad, CAMOCTOATEIHLHO COCTABIISATh WM
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUM MPH BBIIOJHEHUH 33aJaHUN C YYETOM IIOIY4YEHHS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MOJTy4YeHHOTO pe3yibTaTa 3asBJICHHOM II€NTM, yYMEHHE HCIONb30BaTh W AHAIM3MPOBATH KOHTEKCTEHI,
MpeyIaracMble B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTEFHOTO COACPIKAHMS, YCTAHOBIEHHOT'O
JMaHHOH (enepaabHON pabouel MporpaMMon, BRIACISIOT: OCBOCHHBIC O0YUYaAOUIMMUCS HAayYHbIC 3HAHUS,
YMEHHSI ¥ CTIOCOOBI ACHCTBUH, crienuudecKkre Ui MPeIMETHON 001acTi «XUMUSD), BUBI IESITETHHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHWSA, €r0 WHTEPIIPETalry, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy o0ydenus B 8 kJiacce mpeaMeTHbIE PE3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

e  PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHSITHI: aTOM, MOJIEKYIa, XHMUYECKAN JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOMHOPOIHAS), BaICHTHOCTb,
OTHOCHTENbHAS] aTOMHAas W MOJIEKYISIpHAash Macca, KOJMMYECTBO BEIIECTBA, MOJb, MOISpHAS
Macca, MaccoBas JONs XMMHYECKOTO JJIEMEHTa B COSIWHEHWH, MOJNAPHBIA O0BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COIlb, JJIEKTPOOTPHIIATEINHHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIacCU(pUKAIMS PEeaKifii: PeaKkIMy COCAWHEHHUS, PEaKIUU Pa3iIoKEHUs, PeaKiuu
3aMeIIeHns, peakuy OOMeHa, 3K30- M JHJOTEPMUYECKHE PEaKIUH, TerioBod 3ddekt
peaxkmuu, SApo aToMma, SJEKTPOHHBIM cllod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKas CBS3b, MOJIAPHAs U HEIONIsIpHas KOBaJICHTHAs CBSI3b, HOHHAS CBSI3b, HOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJs BelecTBa (MIPOIEHTHAS KOHIIEHTPAIIHS) B pACTBOPE;

e  WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMWYECKUX TOHSTHA W MPUMEHATH DTH TOHSATHUS
IIPY OTIFICAHWY BEIECTB M UX IPEBPAICHUN;

e  WCHOJNB30BATh XUMHYECKYID CHMBOIIMKY IJISi COCTaBJeHHUS (POpMyN BEIIECTB W ypaBHEHHA
XUMHUYECKUX PEaKITHii;

e  ONpEAENATH BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCAWHEHHSX, CTEIIEHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJIECKHOCTD BEIIECTB K ONpenenEHHOMY Kiaccy



coequHeHUH 10 (dopMmyaaM, BHJI XAMHYECKOH CBs3U (KOBaJICHTHass W HWOHHAs) B
HEOPraHUYECKUX COEAMHEHUSX;

packpeiBath cMmbicn llepuogmueckoro 3akoHa [I. WM. MeHneneeBa: JOe€MOHCTPUPOBATh
MIOHUMaHUE MEPUOJUIECKON 3aBUCUMOCTU CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS
B [lepuoanueckoil cucTeme, 3aKOHOB COXpPaHEHHUS Macchl BEILECTB, MOCTOSHCTBA COCTABa,
ATOMHO--MOJIEKYJISIPHOTO Y4€HUs1, 3aKOHa ABOrajpo;

OIMCHIBATh U XapaKTepu3oBaTh TaOMu4Hyr (opmy [lepmommyeckoli CHCTEMBI XUMHUYECKUX
3JIEMEHTOB: Pa3inyaTh MOHATHS «IJIaBHAs MOArpynna (A-Tpymma)» ¥ «1o0ouHas MOArpyIna
(b-rpymma)», Manele U OONbIIME MEPUOABI, COOTHOCUTh 0003HAUEHHS, KOTOpPbIE MMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux adnemeHtoB J[. WM. MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
siipa, 00IIee YMCIO AIEKTPOHOB U paclpeelieHue HX T10 AIEKTPOHHBIM CIIOSIM);
KJIacCH(UIIMPOBATH XUMUYECKHE AIIEMEHTHI, HEOPraHUYECKUE BEIISCTBA, XMMUYECKHE PEaKIInU
(TI0 YKCTy ¥ COCTaBy YYacTBYIOUIMX B PEAKIIMU BEUIECTB, 1O TermioBoMy 3ddekty);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PAa3IMYHBIX KIIACCOB,
MOATBEpKIasi OMNHCAaHWE TPUMEPAMU  MOJIEKYJSIPHBIX  YpPaBHEHHH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

MIPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUAX ITPEBPAICHUH B PA3JIMYHBIX YCIIOBUSX;

BBIYHCIISATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JOJTIO
XUMHAYECKOr0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJNIO BENIECTBA B PAacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pEaKIINy;

MIPUMEHATH OCHOBHBIE OIEPAallMd MBICIUTENFHOW JEATENbHOCTH — aHalu3 W CHHTE3,
cpaBHeHHE, O0O0OOIECHHE, CHCTEMATH3AlWI0, KIACCU(UKAIWIO, BBISIBICHUE NPUYINHHO-
-CIIE[ICTBEHHBIX CBSI3€ — [UISI W3YYCHHS CBOWCTB BEIIECTB W XHMHYECKHX PEAKIIH,
€CTeCTBEHHO-HAyYHBIE METONBl TO3HAHWS — HAONIOACHWE, W3MEpEeHHe, MOJACIHpPOBaHHE,
AKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIN );

CIIEIOBATh MPABUIIAM TI0JIb30BAHHS XHMUYECKON TIOCY/ION M 1a00paTOPHBIM 000pYJIOBaHUEM, &
TaKKe TMpaBWJiaM OOpallleHHuss C BENIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSAMH TI0
BBITIOTHEHNIO  J1aOOpAaTOPHBIX XUMHYECKHMX OIBITOB M0 TONYyYEHWI0 H COOMPAaHUIO
razoo0pa3HbIX BeEMIeCTB (BOOOpOAa W KHCIOPOHAa), TIPUTOTOBJICHHUIO PACTBOPOB C
onpenenéHHOW MacCcoBOM JioJiell pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE YKCIEPUMEHTHI 110 PACIO3HABaHWIO PACTBOPOB IIENOYEH M KHCIOT C IMOMOIIHIO
WHIUKATOPOB (JTakMyc, (heHompTaNenH, METUIOPAHXK U IpyTHE).

K xonIy o0y4eHus B 9 kiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MTOHATHN: XHMHUYECKHUH DIIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CIOXKHOE  BEIIECTBO, BAaJlEHTHOCTb,
ANEKTPOOTPUIIATENIFHOCTh, CTEIeHb OKHCICHHS, XMUMHUYeCKass peakius, XUMUYecKas CBS3b,
TeroBoi A (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITIEKTPOIUTHL,
AIEKTPOTUTHYECKAs CCOIHMAINS, PEeaKIMd HWOHHOTO OOMEHa, KaTallM3aTop, XUMHUYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMble pPEaKIHH, OKUCIHTEIhHO-BOCCTAHOBHUTEIBHEIE
peaKkuyu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKas CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUTMUYECKAs), KPUCTAILTIYECKast
pemérka, KOppO3usi METauIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PpEaKINy, TpeAeabHO
nonyctuMas konueHnTpanus 1K Bemectsa;

WJUTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MOHSATHUH W TMPUMEHSTHh DTH TMOHSTHS
P OMKCAHUU BELIECTB U UX MPEBPAILICHUN;

WCIIONb30BaTh XUMHUYECKYI0 CHMBOJIMKY i COCTaBJICHHUS (POPMYIN BEIIECTB U ypaBHEHHIA
XUMUYECKUX PEAKIIHM;



OIIpeNeNATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKHUX JJIEMEHTOB B COCIMHEHHSX
Pa3IMYHOTO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONpeNeNEHHOMY KJacCy COEAMHEHUH IO
dbopmynam, BUA XUMHUYECKOM CBsI3M  (KOBaJeHTHas, HWOHHAs, MeETaJuIM4yecKas) B
HEOpraHWYEeCKUX COCAWHEHMAX, 3apsi/l MOHA MO XHMHUYEcKoil (opmyse, xapakrep cpelsl B
BOAHBIX PAcTBOpax HEOPTaHWYECKUX COEAMHEHUH, TUN KPUCTAIJIMYECKOW pPEIETKH
KOHKPETHOT'O BEIECTBa;

packpeiBaTth cmbicn Ilepuonnueckoro 3akoHa J[. M. MenpeneeBa U JEMOHCTPUPOBATH €rO
MMOHUMAaHHE: ONMHUCHIBATh U XapaKTepu3oBaTh TabmuuHylo Qopmy [leproandeckoil crucTeMbl
XUMHYECKUX DJIEMEHTORB: pa3iuyaTh MOHITHS «TJIaBHAas moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynma)», Maneie W OoNblIMe TMEPUOABI, COOTHOCUTH OOO3HAUEHHS, KOTOpHIC
HMCHOTCA B HepHOZ[PI‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHSA aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj siapa, o0Iee YICIo 3JIEKTPOHOB U paciipenesieHue ux
[0 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
3JIEMEHTOB M MX COEIMHEHUW B MPEAENax MAJIbIX IEPUOJOB MU INIABHBIX NOAIPYIN € YYETOM
CTpPOCHUSA UX ATOMOB;,

KJIaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNYCCKUEC BEUIECTBA, XUMHNYCCKUEC PCaKIITNU
(Mo 4HMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, 1O TEMIOBOMY 3QQeKTy, Mo
H3MEHEHHIO CTEIIEHEH OKUCIICHUS XUMHUYECKHX SHCMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUUCCKHE XMMHUYSCKHE CBOMCTBA MPOCTHIX W
CJIOXKHBIX BC€HICCTB, IMOATBCpXKAAasd OIMUMCAHUC IIpUMEpaMMU MOJICKYISAPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHYECKONW ANCCOIUAIINN KUCIIOT, IIEI0Yel U colel, TIOTHbIe
U COKpalléHHbIE ypaBHEHHS  peaKIMid HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIWii,
MTONTBEP)KAAIOMINX CYIIECTBOBAaHHE TE€HETHYECKOW CBSA3M MEXKIY BEIIeCTBAMHU DPa3ITHYHBIX
KJIACCOB;

packpplBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHH  IOCPEICTBOM
COCTaBJICHUSA JJIEKTPOHHOTO OallaHCca 3TUX PEaAKITHIA;

MIPOTHO3MPOBATh CBOMCTBA BEIMIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
MIPOTEKaHUS XUMUYECKUX TPEBPAILCHAN B Pa3INYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MacCOBYIO JIOJTEO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMyJie COEAMHEHUS, MacCOBYIO JONIO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIINH;

COOJTFONIaTh TIPaBMIIA MTOJTF30BAHUS XHMHYECKON TTOCYION U JIAOOPaTOPHBIM 00OPYIOBaHUEM, a
TaK)Ke TIpaBHUiia OOPAIEHNS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHSMH IT0 BBITOTHEHHIO
7a00PaTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIOoro rasa);

MIPOBOIUTh PEaKIHH, TIOATBEPKIAIOIINE KAUYeCTBEHHBI COCTaB pa3lUYHBIX BEIIECTB:
pPacmo3HaBaTh OMBITHBIM ITYTEM XJIOpWA-, OPOMHI-, HOAWUI-, KapOoHaT-, (hocdar-, crmmKar-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHWS M HWOHBl H3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIIFE B BOAHBIX PACTBOPaX HEOPTAHHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHEIE OIEPallid MBICTHTENBHON EATeThHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHne, CUCTEMATH3AINIO, BBISBIICHHE IPHYNHHO-CIIEICTBEHHBIX CBS3eH — JIIs
W3Y4EHUsS CBOWCTB BEIIECTB M XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYIHbBIE METO/IbI TO3HAHUS
— HaOmroIeHu e, M3MepEeHe, MOJISIIMPOBAaHNE, SKCIIEPUMEHT (peabHBINA 1 MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' S https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznueny 25
Pazgen 3. Merasibl M HX COeIMHEHUA
. bubnuorexa [JOK
3.1 Obumpe cBofCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepHuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
Koa-Bo DJIeKTPOHHbIE
Ne 4acoB
Tema ypoxa Mara nugposbie JlonmoiHUTEILHA
n/n B HU3y4YeHHs o0pa3zoBaTte/ibHbIE s1 uHGopManus
cero pecypcesbl
[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema bu6mmoreka [IOK
1 1 02.09.23
xuMuueckux aemeHToB . 1. Menneneera https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMHUUYECKHUX bubmmorexa TTOK
2 . 1 04.09.23 https://m.edsoo.ru/00adb6b
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB 6
Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX bubmuoreka [JOK
3 1 09.09.23
BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XuMU4eckoi CBA3U U TUIIBI KPUCTAINTAYECKUX bu6moreka [IOK
4 " 1 11.09.23
peéEToK https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no teme «IloBTopenue u
5 yriyojaeHne 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 1 16.09.23
KJ1acca»
Knaccudukanus XuMuuecKuX peakiuii Mo pa3aundHbIM bubnuoreka [JOK
6 1 18.09.23 81
npu3HakaM. OKHCIUTEIbHO-BOCCT. PEAKIINU https://m.edsoo.ru/00adbch0
bubnuorexa [JOK
7 O - 1 23.09.23 1
KHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI httos://m.edsoo.ru/00adcade 8
[TonsiTue o ckopocTu XuMUYecKoi peakuuu. [lonstue o bubmuoreka [JOK
8 1 25.09.23 83
TOMOTEHHBIX U T€TEPOrE€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
[Tonarue o xumMuueckoMm paBHOBecHH. DaKTOpHI, Eub OK
9 BIIUSIIOIINE HA CKOPOCTh XMMUYECKOM peaKkiuu U 1 30.09.23 nbsmorexa L 85

TOJIOKCHUEC XUMHUYCCKOTI'O paBHOBCCHU

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



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

Teopus 3nekTpoUTUUECKON qucconranuu. CUibHbIC U

bubmunorexa LIOK

10 02.10.23 6
cy1a0ble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68 .
bubmnoreka LIOK
11 VoHHbIE yPaBHEHUS PEaKIIUii 07.10.23 https://m.edsoo.ru/00add44 | 89
8
. . bu6mmoreka [IOK
XWMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE
12 N . 09.10.23 https://m.edsoo.ru/00add5d
MIPEJICTaBICHUH 00 IICKTPOTUTUYCCKON TUCCOIIUAITTT 3
XUMHYECKHE CBOMCTBA COJIEH B CBETE MPEJICTaBICHU N bubmmorexa TIOK
13 N p 14.10.23 https://m.edsoo.ru/00add8b
00 AIIEKTPOIMTHICCKOM JTUCCOITUAITTN 5
bu6moreka [IOK
14 [ToHATHE O THAPOJIU3E COINE 16.10.23 https://m.edso0.ru/00add9d | 815
4
bu6mmoreka [IOK
15 O060011eHre U cucTeMaTu3alus 3HaHu’ 21.10.23 https://m.edsoo.ru/00addd1
2
[Ipaktnueckas padota Ne 1. «Pemenne bubnuoreka [JOK
16 23.10.23
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTpoabHast padora Ne2 no teme BuG 110K
ubnmoTexa
17 «DNEKTPOJUTUYECKAS TUCCOUALIHS. XUMUICCKUE 06.11.23 httos://m.edsoo.ru/00addeco
peaKiuu B pacTBOpax»
18 O6Hfaﬂ XapaKTePUCTHUKA TAION€HOB. XUMUYECKUE 11.11.23 bubmuoreka [JOK §12-13
CBOICTBa Ha MpUMEpPE XJIopa https://m.edsoo.ru/00addfe2
19 XJ‘IOvaBOL[OpOI[. ComnsiHast KHCIIOTa, XUMUYECKUE 13.11.23 bubmuoreka [JOK §14-15
CBOMCTBA, MTOJyYEHNE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 IIpaktnyeckas padora Ne 2 o teme «llomydenue 18.11.23 bubnuorexa LIOK
COJITHOM KUCJIOTBI, U3yYEHHE €€ CBOUCTBY» o https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLUH, 20.11.23 Bbubmuorexa [JOK
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€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE

https://m.edsoo.ru/00ade488

bubmunorexa LIOK

22 06 VIA- 25.11.23 17
I1asi XapaKTePUCTUKA DIIEMEHTOB TPYIIITBI https://m. edsoo.ru/00ade64a 8
AnnoTporHbie MouduKanun cepbl. Haxoxknenue cepol
23 U e€ COCIMHCHUH B MPUPOJIe. XUMHUUICCKHE CBOMCTBA 27.11.23 bubmorexa [IOK 818
A PHPOAE. o https://m.edsoo.ru/00ade64a
cepsl
CepoBoaopo, CTpoeHue, (PU3NYECKUe U XUMUIECKIE bubnuotexa [JOK

24 2.12.2 1
CBOMCTBA 0 3 https://m.edso00.ru/00ade802 519

o5 Oxkcunpl cepsl. CvepHas[ KHCIIOTa, PU3UUECKUE U 04.12.23 bubnuotexa [JOK §20-21
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIIUH, JeKaIIe B OCHOBE

26 MIPOMBIIIJIEHHOTO CTI0C00a TOyYeHUsT CEpHOI 09 12.23 bubnuotexa [JOK
KUCIIOTHL. XMMHUECKOE 3arps3HEHHE OKPYKAOIIEH o https://m.edso0.ru/00adec8a
Cpeabl COCMHEHUSIMH CEPBI
Brruncienue MaccoBo#l A0JIM BbIXOJA MTPOAYKTA bubnuoreka [JOK

27 11.12.23
peakuuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTHKa 31eMeHTOB VA-rpynmsl. A30T,

28 acCIpoCTpaHEHUE B MPUPOJIE, (PU3HUECCKUE U 16.12.23 bubmorexa [TOK 823
pactpoctp N PHPOZE, T https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOMCTBA

29 AMMHaK, ero pu3ndecKkue 1 XUMUIECKHE CBOMCTBA, 18.12.23 bubnuoreka [JOK §24
MOJy4YeHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [Ipaktuueckas pabora Ne 3 mo teme «llomyuenue 93.12.93 bubmuoreka [JOK
aMMMaKa, M3y4eHHE €ro CBOMCTBY o https://m.eds00.ru/00adf180
A30THas KUCI0Ta, €€ (PU3NICCKUEe U XUMHICCKUE bubmuoreka [JOK

31 CBOMCTBa 25.12.23 https://m.edsoo.ru/00adf306 827
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B Eub OK

32 KayecTBE MUHEPAJIbHBIX Y100peHUH. XUMHUYECKOe 30.12.23 nomotexa L

3arpsA3HCHUC oxpymaromeﬁ Cpeabl COCANHCHUSAMU

https://m.edsoo.ru/00adf518
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a30Ta

dochop. Oxcun dpocdopa (V) u pochopHas KucioTa,

bubmunorexa LIOK

33 13.01.24 29-30
¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA, MOTydeHHE https://m.edso0.ru/00adf68a :
Hcnonp3oBanue GocdaToB B KaueCTBE MUHEPATHHBIX

34 noOpeHuii. 3arpsi3HeHne IPUPOJTHON CPEIbI 15.01.24 Bubnmorexa [IOK
yAo0P ' o https://m.edsoo.ru/00adfc20
dbocdaramu

35 Yraepon, pacnpoUCTpaHeHHe B MIpUpo/ie, GPU3HIECcKre 1 20.01.24 bubnuotexa [JOK §31-32
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pU3uvecKkne U XUMHISCKUE

. bubnuotexa [JOK
36 CBOMCTBA. DKOJIOTHYECKUE TIPOOJIEMBI, CBA3aHHBIC C 22.01.24 833-34
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
N bubnuotexa [JOK

37 VYTroJlbHas KUCIOTA U €€ COJIH 27.01.24 httos://m.edsoo.ru/00ae006¢ 835
[Ipaktruueckas padota Ne 4 o reme "Ilomydenne

38 neKkuciioro raza. KauectBeHHas peakius Ha 29.01.24 bubmorexa [TOK
o . peartt o https://m.edsoo.ru/00ae027e
KapOOHaT-NOH

39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUIECKUX 03.02.24 bubnuoreka [IOK
BEIIECTBAX KaK O COCMHECHUSX YIyiepo/ia R https://m.edsoo.ru/00ae054e

. bu6moreka [IOK
40 K 05.02.24 37-38
PEMIHIH I 61O COSAHHEHHA https://m.edso00.ru/00ae080a S
[IpakTuueckas pabota Ne 5. Pemenue
. bubnuorexa [JOK
41 IKCIIEPUMEHTAJILHBIX 3a/a4 1o TeMe «BakHeimme 10.02.24
https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHCHUS
KounrtpoJsbHas padora Ne3 no reme «Baxueiiue bubmuoreka [JOK

42 12.02.24
HeMeTaJlJIbl U UX COSIUHEHU» https://m.edsoo.ru/00ae0el8
OO1as XxapakTepuCcTUKa XUMHUYECKUX DIIEMEHTOB — Eub OK

43 MeTaJuioB. MeTtajuinueckas CBsi3b U METaJLTNYeCKast 17.02.24 nomotexa L 839-40

KpUCTayuMueckas pemérka. Guznyeckue CBOMCTBa

https://m.edsoo.ru/00ael103e
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METAJLJIOB

XUMHYECKHE CBOUCTBA METAJIOB.

bubmunorexa LIOK

44 19.02.24 41
DNEeKTPOXUMHUYECKUHN Psil HAMPSHKEHUM METAJJIOB https://m.edso00.ru/00ae1156 S
Oo6mue criocoOb! omy4deHust MeTauioB. CILIaBhL.
45 BrrunciaeHus 1o ypaBHEHHSIM XUMHUYECKUX PEAKIIAI 24.02.24 bubmmorexa [TOK 842
P PEaKIHH, o https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT MPUMECH
bu6mmoreka [IOK
4 II 26.02.24
6 OHATHE O KOPPOSHH METAIIOB 6.0 https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 2.03.24 4
[enotmpie meTar el 02.03 https://m.edso0.ru/00ael4b2 343
bu6mmoreka [IOK
48 OKcHbl ¥ THAPOKCUIBI HATPUS U KAJTHS 04.03.24 httos://m.edsoo.ru/00ae14b2 843
N . bubnuotexa [JOK
4 - .03.24 44
9 [IlemouHO3eMENbHBIE METAIIIBI — KAJAbIUNA U MarHUH 09.03 httos://m.eds00.ru/00ae1568 S
. bu6moreka [IOK
50 Baxneime coequHEHNS KaJIbIIU 11.03.24 httos://m.edsoo.ru/00ae 158 845
51 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUH 16.03.24
N . bu6moreka [IOK
52 JKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 18.03.24 htts://m.eds00.ru/00ae1886 845
53 [IpakTrueckas padorta Ne 6 mo Teme "XKEcTKOCTh BOIBI 93.03.24 bubnuoreka [JOK
1 MeTOIbI €& ycTpaHneHus" T https://m.edsoo.ru/00aelae8
54 | Amomunnit 01.04.24 | Dubmiorea [OK §46
https://m.edsoo.ru/00aelc64
. bubmuoreka [JOK
55 Am 06.04.24 47
(hoTepHbIC CBOMCTBA OKCHIA M THIPOKCH/IA httos://m. edsoo.ru/00ael.c64 8
bu6mmoreka [JOK
56 K 08.04.24 48
e1es0 https://m.edsoo.ru/00ae1d86 8
57 Oxcuppl, THAPOKCHIIBI U colu xkene3a (1) u xxenesa 13.04.24 bubnmoreka [JOK 849
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(r https://m.edsoo.ru/00ae35e6

58 O0001enne U cucreMaTu3anys 3HaHAN 1 15.04.24
[Ipaktudeckas padora Ne 7. Pemmenue

59 AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «BaxHeinme 1 20.04.24 bubnmorexa LOK

o https://m.edsoo.ru/00ae3de8
METAJIIbI U UX COETUHEHUD
Berurcnenus o ypaBHEHUSIM XHMHUYECKUX PEaKIUH,

60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE W COJEPKUT 1 99 04.24 bu6mmoreka [IOK
npuMecH. BrIuurciieHnst MacCoBO# I0IH BBIXO1Q o https://m.eds00.ru/00ae1750
MIPOJTyKTa PEaKIUN

61 O0001IeHnEe U cucTEMATH3aINs 3HAHAHN 1 27.04.24

62 KonrtpoJubHas padora Ne4 o reme «Baxkuelmne 1 99.04.24
METAIIIBI U UX COETUHEHUD)

63 BeniectBa u matepualbl B MOBCEAHEBHOM KU3HU 1 04.05.24 bubnuotexa [JOK
JeoBeKa https://m.edso0.ru/00ae3f50

. bu6moreka [IOK

64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH Cpepl 1 06.05.24 httos://m.edsoo.ru/00ae4270

bu6moreka [IOK

65 Ponb xumuu B pemieHnn SKOJOTHYECKUX TPOoOIeM 1 11.05.24 htts://m.eds00.ru/00ae4270

66 Pe3ep]iHI>II/I ypok. O6001IeHIE ¥ CHCTeMaTH3aIIHs 1 13.05.24 bubnuoreka [JOK
3HAHHHI https://m.edsoo.ru/00ae0d0a

67 PCSCp]iHLII/I ypok. O60011eHre 1 cucTeMaTH3anus 1 18.05.24 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00adb33c

68 PCSCp]iHLII/I ypok. O6001IeHre 1 cucTeMaTH3anus 1 20.05.24 bu6moreka [IOK
3HAHUI https://m.edso0.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AKnroHepHOE 00IIeCTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpiman @.I°., AknnoHepHOE 00IIECTBO

«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Xumus : ypoku B 8 kiacce : mocobue s yaurens /H. H. 'apa

Xumus. Ypoku B 9 knacce : mocooue s yaurens /H. H. Tapa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/



