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[Ipunoxxenue

k OCHOBHOM 00pa30BaTEIHHOM MPOTpaMMe
OCHOBHOTO 00111eT0 00pa3oBaHus

MBOY COII Nel0 um. b.®. Cadonona,
YTBEPKICHHOU IIPUKA30M

ot 30 aBrycra 2023 r. Ne 250

PABOYAS ITPOT'PAMMA
y4eOHOro npeaMera « XMMHs»
0a30BbIil YPOBECHb

TSt o0ydaromuxcs 8-9 kiaccoB

Ha 2023-2024 y4yeOHblii TOJ

r. Mon4yeropck

2023 r.
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AHHOTANuA
Ha3Baumue Xumust
Kuace 8-9
YpoBeHb bazoBblii
Crangaprt OI'OC 000, DenepanpHas 00pa3zoBaTesbHAs IPOrpaMMa OCHOBHOT'O 00I11ero 00pa3oBaHUs

MecTto npeamera B
Y4eOHOM IJIaHe

OO6miee ynciio 4acoB, OTBEACHHBIX JJIs M3YUYCHHS XMMHUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBanusi, cocTaBisieT 136
YacoB:

—B 8-M Kitacce - 68 yacos, u3 pacuera 2 yu/4. B Hepaelnto (34 yueOHbIC HEEeH)

—B 9-M Kitacce - 68 yacos, u3 pacueta 2 yu/4. B Hezento (34 yueOHbIe HEen)

KoaunuecTBo yacoB

136 gacos

eans

Peanuzanusi BO3MOXKHOCTEH IJIsi camMOpa3BUTUSA U (OPMUPOBAHUS KYJIbTYPHl JTUYHOCTH, 0OmIeH U (PyHKIHMOHAIBHOMI
IPaMOTHOCTH; MBILUIEHUSI U TBOPUYECKUX CIIOCOOHOCTEHN 00yUaromuxcs, HEOOXOAUMbIX KaK B TOBCEIHEBHOM JKU3HU, TaK
U B Ipo(hecCHOHAIBHON AEATeNbHOCTH.

3axia/pIBaHNE OCHOB LIEJIOCTHOTO B3IVIAJIa HA €IUHCTBO MPHUPOJBI U YeJIOBeKa, (POPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU
I'PaMOTHOCTH 00Y4YarOLIUXCSl.

3agaun

@®opMHUpOBaHUE HHTEUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K CaM000pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHHATUIO PELICeHUH, CIIOCOOHOM aganTupoBaTbCs K OBICTPO MEHSIOUIMMCS YCIOBUSM JKU3HU;
CHUCTEMAaTUYECKOE NPUOOIIEHNE K IO3HABaTEJIbHON JESATENIbHOCTH, HAYYHBIM METOJlaM I103HaHUus, (OpMHUPYIOIIUM
MOTUBAIlMI0 M pa3BUTHE CIOCOOHOCTEM K XHMMHH; OOECIeYeHHE YCIOBHUI, CHOCOOCTBYIOIIMX NPUOOPETEHHIO
00y4arolMMUCS ONbITa Pa3HOOOPA3HOM JESATENbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

®opmupoBanue o0meld (QyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOH TI'pPaMOTHOCTH, HCIIOJIb30BATh 3HAHUS U OIIBIT,
MOJyYeHHbIE MpPHU H3YYEHUH XUMHH, HPUMEHSTh NpPU pPELIeHHH NpoOieM B MOBCEIHEBHOM >XU3HU M TPYAOBOH
NeSITeNIbHOCTH; MOHUMAaHUSI IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJIOTMUECKH LEIeCO00pa3HOro MOBEACHUS
B OBITY M TPYAOBOM JESATEIHHOCTH B IEJISIX COXPAHEHUS CBOETO 3/I0POBbs U OKpPY’KaIOIIed IPUPOAHOM Cpeibl.

YMK

JIuaus YMK O. C. I'abpuensua. Xumus (8-9)
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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHON NpOrpaMMbl OCHOBHOI'O OOIIEr0
obpaszoBanus, mnpeacraBieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (QenepaiabHON padoueit
IIPOrpaMMbl BOCHIUTAHUSA U C Y4ETOM KOHLENIMM IIPENnojaBaHusl yueOHOro mnpeamera «XUMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

IIporpamma 1o XuMUM Ja€T MNpEACTaBIEHUE O LENsIX, OOIeH cTpaTeruu oO0ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYAIOUIMXCSA CPEICTBAMHM Y4YeOHOrO TIpenMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEIMETHOE COJAEpKaHHe, MPeJycMaTpUBAEeT paclpesielieHue ero mo KiaccaM |
CTPYKTYpUPOBaHHUE IO pa3jiejaM U TeMaM IPOrpaMMbl 110 XHUMHUHU, ONPENEISIET KOJIUUYECTBEHHbIE U
KAUECTBEHHBIC XapaKTEPUCTUKHU COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIENOBATEIbHOCTh H3YyYEHUS
XMUMUU C Y4ETOM MEXKIIPEIAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTMKHM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aroIMXCsl, ONpeAesieT BO3MOXKHOCTU IIpeaMeTa I pealu3aluu
TpeOOBaHUI K pe3yabTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTEeNbHOM MNpOrpaMMbl Ha YpPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHMsl, a TAK)KE TPEOOBAaHUM K pe3yabTaTaM 00y4YeHHs XMMUU Ha YPOBHE
Lene M3ydeHWs IMpeaMeTa M OCHOBHBIX BHJAOB y4e€OHO-IIO3HABATEIbHOW JEATEIIbHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOr0 COJePKAHMUS.

3HaHME XUMHH CIYXKHUT OCHOBOM JJisi (POPMUPOBAHUS MHUPOBO33PEHUSI O00YHaroIIerocs, ero
IPEJCTaBICHUNA O MaTepHaJbHOM €JMHCTBE MHUPA, BXXHYIO POJIb UIPaloT (GpopMUpYyeMble XUMHUEH
MIPEJICTAaBICHNS] O B3aMMOIIPEBPALICHUSIX YHEPIMU U 00 HBOJIIOLMU BEIIECTB B MPUPOE, O MYTAX
pelieHust I00aJbHBIX  MPOOJieM  YCTOWYMBOIO  Pa3BUTHS  4YeJOBEYECTBA —  CHIPHEBOIA,
SHEPreTUUECKOH, MUILEBOM U AKOJIOrMYECKOi 0€3011acCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alliid BO3MOXHOCTEW JJIsi CaMOPa3BUTHA U (POPMUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001ell ¥ (yHKIMOHAIBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHUPOBAaHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEW OOydarommxcs,
HaBBIKOB MX CAMOCTOSITEIIbHON YUeOHOH NesATeIbHOCTH, IKCIIEPUMEHTANIBHBIX U UCCIIE10BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(HECCUOHATIBHON €A TEIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HayYHOTO MBIIUICHHUS, 3aKJIaAbIBA€T OCHOBBI LIEIOCTHOTO B3IJIsAJa
Ha €IMHCTBO TMPHUPOABI M 4YEIIOBEKAa, SBJSETCS OTBETCTBEHHBIM J3TalloM B (OPMHUPOBAHUU
€CTECTBEHHO--HAyYHOH IrPaMOTHOCTH O00yYaroIuXCs;

Croco0CTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSIM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHUECKOE 00pa30BaHUE 00yUYarOINXC .

JlanHble HampaBiieHUss B OOY4YEHHMM XHMHUU OO0ECIEeUMBAIOTCS CIEUU(UKON COAep KaHUS
y4eOHOro mpeaMeTa, KOTOPBIH SBIsSETCS Melarorndecku aJanTHPOBAaHHBIM OTpa)kKeHHeM 0a30BOM
HayKH XMMUHU Ha ONpesIeIEHHOM 3Tare € pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOIO 00IEro oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOEHUE
00Oy4arolMMUCS CUCTEMBl NMEPBOHAYAIbHBIX MOHATHM XMMHH, OCHOB HEOPIaHWYECKOM XMUMHMHU M
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaepkaHusi MporpamMmbl 10 XUMHUHU c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO
1oxo/1a K e€ nzyueHuro. CoaepkaHue CKIIaAbIBAETCS U3 CUCTEMBI IOHATHH O XUMUYECKOM 2JIEMEHTE
U BEILIECTBE U CUCTEMBbl MOHATUH O XHUMHUYecKOW peakuuu. OO0e 3TH CUCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl 10 MPUHIUIY MOCIEI0BATEIBHOIO Pa3BUTHs 3HAHWNM HAa OCHOBE TEOPETHUECKUX
MIpe/ICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHMSI O CTPOEHMH aTOMa U XMMHYECKOH CBSI3U;

— MpEeCTaBIEHUH 00 AIIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.
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Teopernueckue 3HAHMS PacCMATPUBAIOTCS HA OCHOBE HSMIMPHUYECKH TMOJTYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHSI K JPYTrOMY, BBIIOJTHSS
(GYHKIIUU OOBSICHEHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUECKOTO
MIPUMEHEHHUS U TIOTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoenne NpOrpaMMbl 1O XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHHUS O
XUMHUYECKON COCTABIIAIOIIEH HAy4HONH KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW HPUPOJIBL,
LIEHHOCTHOTO OTHOIICHMSI K HAy4YHOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. M3yueHue Xxumuu
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHUMN U3 paHee M3YUYECHHBIX y4eOHBIX MpeaMeToB: «OKpyKarouuit
Mup», «bronorus. 5-7 xknacce» u «dusuka. 7 Kiacey.

[Ipy m3ydyeHnrn XUMUU MPOUCXOTUT (OPMUPOBAHME 3HAHHI OCHOB XMMHYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSA, MPAKTHUECKON JEATEIHHOCTH YEIIOBEKA U KaK OAHOTO U3
KOMITOHEHTOB MHUPOBOI1 KYJIbTYpBIL. 3a7jaua yueOHOro mpeMera COCTOUT B ((OPMUPOBAHUH CUCTEMBI
XUMHYECKUX 3HAHUH — BaXXHEHIHUX ()AKTOB, TOHSATHH, 3aKOHOB M TEOPETUUYCCKUX IOJOKCHHIA,
JOCTYIHBIX 0000I1IeHNI MUPOBO33PEHUECKOT0 XapaKTepa, 3bIka HayKH, B IPUOOILIEHUHU K HAYYHBIM
METOJIaM TTO3HAHUS NP U3YUCHHUH BEIECTB U XMMHYECKHUX PEaKIuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX yYMEHUW M UX TNPUMEHEHHH B y4yeOHO-TIO3HABATENbHOH W  y4yeOHO-
HCCIIEIOBATENbCKOM JIeATENbHOCTH, OCBOCHUHU MpaBui 0€30IacHOro OOpalleHHs ¢ BEIIeCTBaMU B
MTOBCETHEBHOM KU3HHU.

[Ipy u3yyeHMM XUMUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)kKHOE 3HAUYEHHE
MPUOOPETN TaKKe LeH, KaK:

— (opMHpOBaHNE HWHTEIUICKTYalbHO PA3BUTOH JMYHOCTH, T'OTOBOM K CcaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHHH, CIOCOOHON alaliTUPOBAThCSA K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTb OOyuY€HHsT Ha CHCTEMaTH4YecKoe NpuodIIeHne oO0yJaroumxes K
CaMOCTOSITEIILHOM MMO3HABATEILHOU JIEATSIIEHOCTH, HAYyYHBIM METO/aM IMO3HaHUs, (POPMHUPYIOLITUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrnieueHne YCIOBHH, CIOCOOCTBYIOIIMX HPUOOpPETEHUI0 OOYYaIOLUIUMUCS OIbITa
pa3HoOOOpa3HOW JEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JTMYHBIX BUOB JIEITEIHOCTH;

— (dopmupoBanue obOmeld (GpyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
YHUCJie YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, UCIIOIb3Ysl 3HAHUS U OIIBIT,
MOJIy4YEHHBIE MTPU U3yUYEHUU XUMUHU, TIPUMEHATH UX MPHU PEIICHUH MPOOJIEM B MOBCEAHEBHON KU3HU
Y TPYJOBOM JI€ATETLHOCTH;

— (opmupoBanue y oOydaromuxcsi TYMaHUCTHYECKUX OTHOIIEHHWH, TOHUMaHUsl IIEHHOCTH
XUMUYECKUX 3HAHUN I BBIPAOOTKH HKOJIOTHYECKH I1€71eCO00pPa3HOro TOBENECHUS B OBITY M
TPYZIOBOM AEATENBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOIHOM CPeIbl;

— pa3BUTHE MOTUBAIIMH K OOYYESHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCITUTAHUIO HA
OCHOBE YCBOCHHUS O0IIEYEIIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHHUsI.

OO1miee ynciIO YacoB, OTBEACHHBIX JUIS M3YYEHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obpa3zoBanus, cocraBiseT 136 gacoB: B 8 kiacce — 68 dacoB (2 waca B Hezelnmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIO).
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COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEIeCTBa.
@du3nuecKue CBOMCTBA BEIIECTB. ArperatHoe coctosinue Beuects. [lonaTre 0 MeTogax no3HaHus B
xumun. YucTteie BemecTBa 1 cMecu. CriocoObl pa3IienieHus: CMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX 3J1IeMEHTOB. [IpocThie n
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yYEHUE.

Xumuyeckas hopmyna. BajieHTHOCTh aTOMOB XMMHUYECKUX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA
cocrasa BelecTB. OTHOCHUTENbHASI aTOMHAs Macca. OTHOCUTENbHAsA MOJIEKYJIsipHast Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Moiib. ModsipHast macca. B3anMocBsi3p KoJMuecTBa, MacChl U YHUCIIA
CTPYKTYPHBIX €IMHHUII BerlecTBa. Pacu€Tel o hopMmynaM XUMHUYECKUX COSTUHEHHI.

dusnyeckue M XUMHUYECKUE SIBICHHUS. XHUMHUYECKas peakuus U €€ INpU3HAKU. 3aKOH
COXPaHEHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kriaccudukanus XUMHUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYNIOH, TpaBmwiaMu paboTel B jaboparopuu M TpHEMaMu
oOpatieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHHEM, H3yUY€HHUE U OINUcCaHuE (U3MUYECKUX CBONCTB
00pa3IioB HEOPTraHMYECKUX BEIIECTB, HaOMOIeHNe (Pu3nvecKkuX (IJIaBJICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUICHHE M KOHJEHCAIUS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHNE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KHCIIOTON) SBJICHHA, HAOJIIOICHUE U
ONMCaHWE MPHU3HAKOB MPOTEKAHUS XMMHYECKHX PEaKInil (pa3ioKeHUe caxapa, B3aUMOJICHCTBUE
CEpPHOM KHUCJIOTBHI C XJOpPUAOM Oapus, pasnoxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aMMO/IeiicTBHE Kene3a ¢ pacTBopoM conu menu (l1), nydenne cnocoOoOB pa3ieneHus cMeceii: ¢
MMOMOIIBI0 MarHuTa, (WIBTPOBAHKE, BBIAPUBAHKE, JNUCTHWIUIALMNSA, XpoMmaTtorpadus, mpoBEICHUE
OUYHCTKM TIOBAapEHHOW CONM, HaONIOJICHWE U ONHCAaHHE pPe3yJbTaTOB IMPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOeNIel MOJIEKYJI (I1apOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopong — sneMEHT M MpPOCTOE BELIECTBO.
Haxoxpaenue kucrnopoaa B mpupoje, Gpuandeckue U XUMUYECKHE CBOMCTBA (pPEakIUu TOPEHHUS).
Oxcupnpl. [lpumenenune xkucinopoga. CrocoObl MONMydeHHs] KucCIopoJa B JabopaTopuu U
mpoMbIIeHHOCTH. KpyroBopoT kucinopoga B mpupoge. O30H — amioTporHas MoauduKanus
KHCIIOpO/1a.

TemnoBoit 3¢hdekT XUMHUYECKON peakluu, TEePMOXUMHUYECKHE YpaBHEHHUSA, DJK30- H
SHIOTEPMUUYECKHE peakluu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
MApHUKOBOTO 3 deKTa, pa3pyLUIeHHe 030HOBOTO CIIOS.

Bogopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B npupoje, pusndeckue u
XUMHUYECKHUE CBOICTBA, MPUMEHEHHE, CIIOCOObI monydeHus. KucmoTsl u conu.

Mossipablit 00b€M ra30B. Pacu€Thl 10 XUMHUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputrenb. PactBopbl. HacelienHbsie u
HEHACHIIIICHHBIC PACTBOPHI. PacTBOPpMMOCTH BElIeCTB B Bojie. MaccoBasi 0JIs BEIIECTBA B pacTBOPE.
Xumunueckue cBoicTBa Bojbl. OcHoBaHuUsA. Poib pacTBOpoOB B MpUpoOJie W B KU3HU YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3Henne npupoaHbix Boa. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHenmit. Oxkcunsl. Knaccudukaius OKCHAOB:
cosieoOpasyromire (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHbIE) U HecoyieoOpazyromne. HomenkmaTypa
okcu0B. Du3nyeckue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.
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OcHoBanus. Krnaccudukaius OCHOBaHWI: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. ®Puznueckue M XHUMHYECKHE CBOMCTBa oOCHOBaHuU. [lomydyenue
OCHOBaHUM.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucinor. Ousznyeckue M XUMHUYECKHE
cBorictBa kucnot. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Counu. Homenknatypa coseil. @u3nyeckue 1 XMuMHUUECKHe CBOMCTBA coJie. [Tonyuenue conei.

['eHeTnueckas CBsI3b MEKy KJIACCAMU HEOPTAaHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeesieHHe COJIEpKaHUA KUCIOpoJa B BO3AyXe, IOJy4YeHue, coOupaHue,
pacrmo3HaBaHHE€ W HW3YYE€HHE CBOMCTB KHCIIOpOjAa, HAOIIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS M MPEKpaAIlleHUs] TOpeHHs (moxapa), 03HaKOMIIEHHE C
o0Opa3amMu OKCHIIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cOOUpaHue, paclio3HaBaHUE U U3yuyeHUE
CBOMCTB BOJOpoAa (ropeHue), B3aumojelcTBue Bogopoga ¢ okcugoMm menu () (BozmoxHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HaOMIOJCHHE O00pa3lloB BELIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIEIOBAaHHE  OCOOEGHHOCTEH  pacTBOpPEHHUS BEWIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOM MacCOBOM J10J€il pacTBOPEHHOrO BEIIECTBA,
B3aUMOJICHCTBME BOJbI C MeETaUlaMd (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHNE
BUJICOMATEPHAIIOB), HUCCIENOBaHHE O00pa3lloB HEOPraHWYECKHUX BEUIECTB Pa3IMYHBIX KIACCOB,
HaOJIOZICHNE W3MEHEHUS OKpPAacKH WHIMKAaTOPOB B PAcTBOPAaX KHUCIOT W IIEJOYEH, H3ydeHHE
B3aumoJeiicTBus okcuaa menu (l1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METallaMu, peakuui
HEUTpAIM3aLHNH, TTOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOTO METAJLJIA IPYTUM U3
pacTBopa COJIM, PpEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad no TemMe «BaxHeilmue Kiaccsl
HEOPraHWYECKUX COEAUHEHUI.

Iepuonuyeckuii 3axkon u Ilepumoamyeckasi cucrema xuMudeckux 3jaementos . H.
MenpeneeBa. CtpoeHue aToMoB. XHMHUYeCKasi cBfA3b. OKHCIAMTEJbHO-BOCCTAHOBUTEJIbHBIE
peakuun

[lepBbie MOMBITKUA KIAcCU(DUKAIIMKM XUMHUUYECKUX 3JIEMEHTOB. [loHsATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (IIE€JIOYHBIC U IIEJIOYHO3EMENIbHBIE METAUIbl, TAIOT€Hbl, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuoanueckuii 3axoH. [leproanueckas cucrema xumMudeckux 3yemeHToB . . Menaeneesa.
KopoTtkonepuonnas wu panuHHOomepuonHas Gopmbl  [lepuoanueckoid CHUCTEMBI  XUMHYECKHX
anemenToB [I. 1. Menneneesa. Ilepuonsl u rpynmnsl. @PU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB MEPHOJIa U TPYMIIBI JJIIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifep. M3oTomnbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
00010uek aTOMOB TIepBbIX 20 XuMHUUYECKHX 31eMeHTOB [leproanyeckoit cucremsl [. V1. Menpeneena.
XapakTepucTuKa XMMHUYECKOr0 3J€MEHTa Mo ero nonoxeHuto B Ilepuoamueckoit cucreme [I. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepnoauyeckoro 3akoHa u [leprnonueckoi cucTeMbl XUMUYECKUX JIEMEHTOB JIJIs
pa3BuUTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumunueckas cBs3b. KoBaneHTHas (MoNsspHas U HEMOJSPHAS) CBSI3b. DIIEKTPOOTPUIIATETHHOCTh
XMMHYECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenensb okucienusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccrl okucnenus u
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOEHCTBHE TMIPOKCH/IA IIUHKA C
pacTBOpaMM KUCJOT U IIEJI0Y€eld, IPOBEICHUE ONBITOB, WILTIOCTPUPYIOIINX TPUMEPHI OKUCITUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOpEHUe, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHU).

Mesicnpeomemmuoie céasu
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Peanu3zanus MexXnpeIMeTHBIX CBA3EH IPU U3yYEHUH XUMHHU B § KIIaCCE OCYIIECTBIISAETCS Yepes3
WCIOJIb30BaHNUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSITHM, TaK W MOHSATHH, SBISIOIINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OO011ue ecTecTBEHHO--HAay4YHbIe MOHATHS: HAYYHbIN (aKT, TUIIOTe3a, TEOpUs, 3aKOH, aHAJIU3,
CHHTE3, KJIAacCU(pHUKAIMI, TMEePUOJUYHOCTh, HAOIMIOJACHHUE, OSKCIEPUMEHT, MOJACIHUPOBAHHUE,
U3MEpEHHUEe, MOJIETb, SIBICHUE.

®dusuka: wmarepus, aToM, DOJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, W30TOIbI,
PaAno0aKTUBHOCTb, MOJIEKYJIa, YJIEKTPUYECKHI 3apsil, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, ra3, (U3nuecKue BeIUUNHBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpPANBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE UCKOTIACMEIE,
TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakiusi

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux anemeHToB 1. M. Menneneesa.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kajus, KaJbLUs M UX COECIUHEHUN B COOTBETCTBUU C IIOJIO)KEHHEM D3JIEMEHTOB B
[leproanueckoii cucTreMe U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKOM CBsI3U. THUIBI KPUCTAUIMUECKUX PEIHIETOK,
3aBHCHMOCTH CBOMCTB BEIIIECTBA OT THIIA KPUCTATMNIECKON PEIIETKU U BIIa XUMHUECKOHN CBSI3U.

Knaccudukanusi m HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPTraHMYECKHUX COeIMHEHUH, TeHETUYECKas CBI3b
HEOpPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PEAKIU MO Pa3IUYHbIM IMpHU3HAKaM (IO YUCIY M COCTaBY
YUYaCTBYIOIINX B PEAKIIMU BEIIECTB, IO TETIOBOMY d(PQEKTY, 0 U3MEHEHHIO CTETICHEH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 10 0OpAaTUMOCTH, M0 YYACTHIO KaTajau3aTopa). K30- U SHI0TEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsTre o ckopocTH Xxumuueckoil peakiuu. [loHstre 00 0O0paTUMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakuusx. [loHATHe 0 roMOreHHBIX U reTeporeHHbIX peakuusax. [lonarue o karanuse.
ITonsaTre 0 XUMHUYECKOM paBHOBecuHU. DAKTOPBI, BIUSAIOIME HA CKOPOCTh XUMUYECKON PEaKIMH U
MI0JIO)KEHHE XMMHUYECKOTO paBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKLUHU, JJIEKTPOHHBIA OallaHC  OKUCIUTEIbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBlieHHE YpaBHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJICKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOIUTHI M HEIEKTPoJnThl. KaTtnoHsl,
aHUOHBI. MeXaHN3M JUCCOLMAIMH BEIIECTB C Pa3IUYHbIMU BUJAMH XUMUYECKOW cBs3u. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble 31EKTPOIUTHI.

Peakiium MOHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS pPEakluil MOHHOrO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHMs peakiuil. CBONCTBa KHMCIOT, OCHOBaHUH U COJed B CBETe
MPEJCTaBICHUN 00 IEKTPOIUTHYECKOH aucconmanuy. KauecTBeHHbIE peakiiuy Ha HOHBI. [loHsTHE
0 THJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAUNIMYECKUX PEMETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMETAJUIOB (TpaduTa U ajamasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIIeI0BaHNE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKOM PeaKIK OT BO3IEHCTBUS pa3IMUHbIX (AaKTOPOB, UCCIIEAOBAHNE
NIEKTPONPOBOJIHOCTH PAcTBOPOB BEIIECTB, MPOLECCA JUCCOLUALMU KUCIOT, LIEN0Yed U coel
(BO3MOYKHO HCTIOIb30BaHUE BUAEO MaTEPHUAJIOB ), TPOBEICHUE OMBITOB, MITIOCTPUPYIOIIKX TPU3HAKU
MpOTEeKaHMs peakluii HOHHOro oOMeHa (0Opa3zoBaHUE OCalKa, BbIAETICHHE ra3a, 00pa3oBaHuE BObI),
OTIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
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peaKkIMM PaszOKEHHs, COCIUHEHMs), paclo3HaBaHHE HEOPTraHWYECKHX BELIECTB C IMOMOIIBIO
KayeCTBEHHBIX PEAKIMI Ha HOHBI, pEIIEHHE SKCIICPUMEHTAIbHBIX 3a1a4.

HemeTanibl 4 X cOeTHHEHUS

OOwiast xapakTepucTUKa ranoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne M (U3NUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOWCTBA Ha MpuMepe xJjopa (B3aMMOJAEHCTBME C MeTaJUIaMH, HEMETaUlaMH, LIeJI0YaMH).
XnopoBojopoa. CossiHas KUCIIOTa, XUMUYECKUE CBOMICTBa, IOJyyeHUE, npuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOAA HAa OpraHU3M uesloBeka. BaxkHelime Xiopuibsl M UX HaXOXJIEHHE B
pUPOIE.

OOmas xapakrepuctuka »sineMeHTOB VIA-rpynnbel. OcCoOEHHOCTH CTPOEHMsI AaTOMOB,
XapakTepHble CcTerneHu okucieHus. CtpoeHue M (pu3HUYECKHe CBOMCTBA IMPOCTBHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAU(UKALIMY KUCIOPOAA U Cepbl. XUMHUECKUE CBOICTBA CEPBI.
CepoBoniopoi, cTpoeHue, GU3NUecKue U XUMUIeckrue cBoictBa. OKCHIBI Cephbl KaK MPeACTaBUTEIN
KHUCIOTHBIX OKcHIoB. CepHas KucioTa, (DU3MYECKME M XHUMHUYECKHE CBOMCTBa (00mue Kak
MPEJCTaBUTENS Kiacca KHUCIOT U crenuduueckue). XUMUYECKUE pPEaKIfH, JIekKalue B OCHOBE
IIPOMBIIIJICHHOTO CII0c00a MOJy4deHus cepHol KucioThl. [Ipumenenue cepHoit kuciotsl. Conu
CepHOM KHUCIIOTHI, KAUeCTBEHHAsI peakius Ha cynab(paT-uoH. Haxoxxaenne cepbl u €€ coefMHEHUA B
npupoje. XUMMHUYECKOe 3arpsi3HeHUE OKPYXKaroIel cpe/ibl COeAMHEHUSMHU Cepbl (KMCIOTHBIE T0XKIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEI0TBPAIICHHS.

OOmast xapakrepucTuka 3u1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETIEHU OKUCIICHUS. A30T, pacpoCTpaHeHHE B IPUPOJE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor aszora B mpupone. AMMHaK, e€ro (pu3MuecKue U XUMHUECKHE CBOMCTBa,
noirydeHre u npuMenenue. Conu aMMOHMS, UX (pu3HyecKre 1 XUMUYECKHAE CBOMCTBA, TPUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHBI aMMOHMs. A30THas KHCIOTa, €€ IMoJydyeHue, (U3NYEecKue MU
XMMHAYECKHE CBOWcTBa (0OIIME Kak TMPENCTaBUTENs Kiacca KUCIOT M CHEHU(HYECKUE).
Vcnonb30oBaHue HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE MMHEPAIbHBIX YA0OpeHUH. XUMHUYecKoe
3arps3HEHUE OKPY)KAIOIIEH Cpelbl COSMHEHUSIMH a30Ta (KUCIOTHBIE TOKIN, 3arps3HEHIE BO3/AyXa,
MOYBBI U BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, Guzndeckue 1 XUMUUYECKHE
ceoiictBa. Oxcun docdhopa (V) u dochopHas kucinora, GuU3HMUECKHE U XUMHUUYECKHE CBOWCTBA,
nony4yenue. McnonbszoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YI00PEHUH.

Oobmass xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoOE€HHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbI€ CTENEHW OKUCICHUS. YTJIEepoJl, aIOTPONHbIe MOIU(UKAILMK, PAaCIpOCTPAHEHUE B
npupojie, Gu3nUecKue U XUMHUUECKHe CBOMCTBa. AncopoOuus. KpyroBopoT yriepoaa B mpupoje.
Oxcunpl yriaeponaa, ux (usnyeckue M XUMHUYECKHE CBOMCTBA, NEHCTBHE Ha >KUBBIE OPraHU3MBI,
MOJy4YeHHe W MPUMEHEHHE. DKOJOrm4Yeckue mpolieMsl, CBsi3aHHbIE ¢ okcuaom yraepona (I1V),
TUIIOTE3a TI00abHOIO MOTEIUICHUs KIIMMaTa, NapHUKOBBIN 3 (deKT. YroabHast KUCIOTa U €€ coJu,
X (U3NYECKHUe W XMMHYECKHE CBOMCTBa, MOJIydeHHE M NpuMeHeHne. KadecTBeHHAs peakunus Ha
kapOoHaT-uoHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX yIiepoja
(MeTaH, dTaH, YTHIIECH, alleTUJICH, YTaHOJI, TIHNIEPHH, YKCYCHas KucioTa). [IpuponHbie HCTOYHUKA
YTJI€BOAOPOIOB (Yyroib, MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX nepepaboTku (OeH3MH), UX POJib B
OBITY W TPOMBIIUIEHHOCTH. [loHATHE O OWMONIOTMYECKHM Ba)KHBIX BEIIECTBAaX: JKHpax, Oenkax,
yIJIeBOaX — M HX pOJIM B JKU3HU UeJOBeKa. MarepHaabHOE E€AMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUH.

KpemHuuid, ero ¢pusnueckue 1 XuMHUUECKUE CBOIMCTBA, MoyyeHne 1 mpuMeHeHne. CoeMHeHUs
KpeMHusi B npupoje. O6mue npenacraBieHus o6 okcuae kpemHus (IV) um kpeMHHEBOH KHUCIOTe.
Cunukarel, MX MHCIOIB30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BakHellne CTpouTeNbHbIe
MaTepuasbl: KepamMHKa, CTEKJIO0, LEeMeHT, OeToH, kene3o0eToH. Ilpobimembr Ge3omacHoOro
UCTOJIb30BAHUS CTPOUTENIBHBIX MaTEPUAIIOB B IOBCEITHEBHOMN JKU3HH.
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Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHMYECKHUX BELIECTB, CBOWCTB COJITHOM KHCJIOTBI, MPOBEACHHE
KayeCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBl M HAOJIOJCHHE MPU3HAKOB MX NPOTEKAHHUS, OIBITHI,
oTpaxarwlue (usnyeckre U XUMHUYECKHE CBOMCTBA TajoreHOB M MX COEIMHEHUN (BO3MOXKHO
WCIOJIb30BAaHUE BHJICOMATEPUANIOB), O3HAKOMIIGHHE C 0Opa3laMu XJIOPHIOB (TaJlOTeHH]IOB),
O3HaKOMJIEHHE ¢ oOpasumamMu ceppl M €€ COEeIUHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMATEpPHAIOB), HAOIMIOAEHHWE  TMpolecca  OOyIrJIMBaHMA  caxapa IOJa  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YYCHHE XMMHYECKHUX CBONCTB pa30aBIIEHHOW CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakuuu Ha cynb(dar-moH W HaONIOJIeHHE NpU3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3NYECKUMHU CBOMCTBaAMHU a3oTa, gochopa M HUX COEAMHEHUMN
(BO3MOXKHO HCIIOJIB30BAHKE BUIEOMATEPUAIOB), 0Opa3lamMu a30THBIX M (POochOpHBIX ynoOpeHui,
MoJiyuyeHue, coonupanue, pacro3HaBaHue U U3y4YeHUE CBOWCTB aMMHUaKa, IPOBE/ICHUE Ka4eCTBEHHbIX
peakiuii Ha HOH aMMOHUS U PochaT-HOH U U3yUeHHE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHILEHTPUPOBAHHON a30THOM KHUCIOTHI C MENIbI0 (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEPUATIOB),
M3yueHHe MoJeNiell KPUCTANTMYECKUX PemEToK anMasa, rpadura, QyuiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aCOPOLIMK  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MPOTHBOTa3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHWE M W3YYEHHE CBOICTB YIJIEKHCIOrO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U HM3y4eHHE MPHU3HAKOB HUX
MIPOTEKAaHUs, O3HAKOMJIEHME C MPOAYKLUMEH CHUJIMKATHOW IPOMBIIUIEHHOCTH, pEIlIEeHUe
SKCIEPUMEHTAIIbHBIX 3a/a4 10 Teme «BakHeie HeMeTalljibl U UX COETUHEHUS.

Metabl M UX COeIMHEHUS

OO01as xapakTepuCcTUKa XUMUYECKIX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX TMOJIOKECHHUS B
[Tepuoanueckoii cucreme xumudeckux aemeHToB Jl. 1. MenaeneeBa u crpoenust atomoB. CTpoeHHe
MeTauioB.  Meramnueckass  CBA3b M METaUIMUECKas  KpUCTaJUIMYecKash  pelIéTka.
DNEeKTPOXUMHUYECKUHN Psijl HAMPSHKEHU MeTallioB. DU3NYECKHe U XMMUYECKHE CBOMCTBA METAJIJIOB.
OO6mue crocoObl mosyueHuss MeTawioB. [loHATHE O KOPPO3MHM METANIOB, OCHOBHBIE CIOCOOBI
3alIUTHI UX OT KOppo3uu. CIuiaBsl (CTaib, YyryH, TIOPATIOMUHHN, OpOH32) M UX IPUMEHEHHUE B OBITY
Y IPOMBILUIEHHOCTH.

[lenounble MeTauIbL: MOJIOXkEHHUE B [leprnoandeckon cuctreMe XuMuueckux anemeHToB [, U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXOKJAEHUE B IpUpoe. PU3NYECKHE U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUABI U TUIPOKCUIBI HATPHUS U Kanus. [I[puMeHeHHe 1meI0uHbIX
METaJUIOB U UX COEIMHEHUM.

[I{erouHO3EMENBHBIE METAJIIIBI MAarHUi U KaJIbLMNA: nosIokeHue B lleproguyeckoit cucreme
xumuueckux snemeHtoB . M. MenneneeBa, cTpoeHHME HMX aTOMOB, HaXOXJIECHHUE B IIPUPOAE.
dusnyuecKkre 1 XMMUYECKHe CBOMCTBA MarHusi U KaybIius. BaxHeime coeuHeHns Kaablus (OKCHI,
THJIPOKCU, cOJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmoMmuHuil: nonoxeHne B llepuogmueckod cucreme xuMuueckux sieMeHtos [l M.
MenpeneeBa, cTpoeHUE aToma, Haxo)kaeHue B npupone. dusnueckne M XMMHUECKHE CBOWCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIa U THIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHToB . . Menzaeneena,
CTpOEHHE aTOMa, HaxoXAeHue B npupozae. Gusnueckue u XuMHYECKHUe CBOMCTBA xkene3a. OKCUbl,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyy4eHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMIIEHHE ¢ 00pa3liaMu METaJluIOB U CILJIABOB, UX (DU3MYECKHMH CBOMCTBAMH, U3Y4YCHUE
pe3yIbTATOB KOPPO3UH METAJIOB (BO3MOKHO HCITOJIb30BAaHHWE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCUA KATBIIHS U HATPUS C BOJIOH (BO3MOXKHO UCTIOJIH30BaHUE BUICOMATEPHUATIOB),
UCCIIEIOBaHNE CBOMCTB KECTKOW BOJBI, Ipollecca TOPEHMs Kejle3a B KHUCIOpoie (BO3MOXKHO
WCIIOIb30BAaHUE BHUAEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUH HA HOHBI:
MarHusi, KaJabIus, aATIOMUHUS, IIMHKA, Xkere3a (1) u xxenesa (1), menu (11), HabnroneHue u onucanue
MPOLIECCOB OKpAIlIMBAaHUS TUIAMEHU MOHAMHU HATPUSsl, Kallusg U KaJblUs (BO3MOXKHO MCIOJB30BaHUE
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BHJICOMATEPHAIIOB), UCCIeNOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AFOMUHUS U THAPOKCHUIA
LIMHKA, pEeIIEHUE YKCIIEPUMEHTAIbHBIX 33/a4 10 TeMe «BakHele MeTaIbl U X COETUHEHUS».

XuMus M OKpy:xkamoumas cpeaa

BemectBa 1 marepuanbl B IOBCEAHEBHOM >KM3HM 4YeJIOBEKa. be3onacHoe HCIob30BaHUE
BEILIECTB U XUMUYECKUX peakiiuii B ObITy. [lepBast moMonib Mpu XMUMUYECKUX 0KOTaX U OTPABJICHUSX.

XuMuYecKkoe 3arps3HeHHe OKpYXarolle cpensl (mpelnenbHasl JOMyCTHMas KOHLEHTPALUS
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3KOJIOTHISCKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yudeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MATEPHAIBI).

Meosicnpeomemnvwie ceazu

Peanu3zaiust MexXnpeIMeTHBIX CBSI3€H MTPU U3YyUEHUU XUMUHU B 9 KJIaCCe OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHATUN, SBISIOLIMXCS
CUCTEMHBIMU ISl OTACIIBHBIX IPEIMETOB ECTECTBEHHO--HAYYHOr' 0 LIMKJIA.

OO01iue ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: Hay4HbIN (akT, rUnoresa, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccu(uKamms, TMEePHOJUIHOCTh, HAONIOJCHUE, OSKCICPUMEHT, MOJACIUPOBaHNE,
U3MepeHue, MOJIEIb, SIBJICHUE, TAPHUKOBLIN 3(DPEeKT, TEXHOTOTHUS, MaTepHAIIbI.

®usuka: wMarepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI, W3O0TOIbI,
PaaOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKU 3apsi/l, IPOBOJIHUKH, TOJIYIIPOBOIHUKH, AUIIEKTPUKH,
(GOTOdNIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBAa, TIa3, pacTBOP,
PacTBOPUMOCTD, KpUCTAITNYeCKas peléTKa, CIijIaBbl, PU3NUECKIE BETHUNHBI, €IMHUIIBI HK3MEPEHHUS,
KOCMHUYECKOE€ IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: Qorocunres, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEpalbHbIE YAOOpEHUS,
MHKPORJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHbBIC BEIIECTBA.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPOIBI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.
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HNIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NTPOT'PAMMBI ITO XUMHWHW HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHMS IPOrPaMMBbl OCHOBHOTO oO0miero oOpa3oBaHUs
JOCTUTAIOTCs B X0J€ O0y4eHMs] XUMHUHM B €JUHCTBE Y4eOHON M BOCHHMTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C TPAJAULIUOHHBIMU POCCUICKMMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMM, HPUHATBIMM B OOLIECTBE NpPaBUJIAMM W HOPMAMU IIOBEIECHUS U CIIOCOOCTBYIOT
IporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMATIM3AIMH 00 yJarOIINXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBAThHCS
CHUCTEMOM ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PACILIUPEHUE ONIbITA JEATEIBHOCTH Ha €€ OCHOBE,
B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HACJIe/INI0, TIOHMMAHWs 3HAUYCHHWs XMMHUYECKOH HAyKu B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW MH(OpMaIMeld O MepefoBbIX NOCTMXKEHUSX MU OTKPBITHAX
MHUPOBOHM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B HayUHBIX 3HAHUSIX 00 YCTpOIlCTBE MHpa
U OO0ILIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTaBICHUS O COLMAIbHBIX HOpMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO MI0JIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOpPYECKOM W JpPYyruxX BHJIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOi COBMECTHOM NESTENBbHOCTH IMPH BBIMOJHEHUH Y4eOHBIX, MO3HABATENBHBIX 3ajad,
BBIMOJIHEHUM XHMHUYECKHUX HKCIHEPUMEHTOB, CO3JaHMM Y4YEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B IPOLECCE ATONW Yy4EeOHOW MAEATEIbHOCTH, FOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3UIIMK HPABCTBEHHBIX U IMPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTUs HAYKH M COCTABIIAIOIIAE OCHOBY JAJIl IIOHMMAaHUS CYIIHOCTH
Hay4YHOM KapTUHBI MHUpPA, NPEJICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS HPUPOJBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOM, O POIM XMMHUH B IIO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HAlpaBICHHbIE HA TOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMBble Ui  OOBSICHEHUs HaOJI0JaeMbIX IPOLIECCOB U SBJICHUH, IO3HABATENIbHOMH,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEJIbHON padoThI ¢
y4eOHbIMM TEKCTaMM, CIPAaBOYHOM JIUTEpaTypoil, OOCTYNHBIMH TEXHHYECKUMH CpPEACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOyYeHMIO U TO3HAHMIO, JI0003HATENbHOCTb, TOTOBHOCTh M CIOCOOHOCTh K
caM000pa30BaHUI0, MPOSKTHOW M HCCIEIOBATEIHCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE LIECHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3J10pOBBI 00pa3 )KU3HU, OCO3ZHAHKE NIOCIIEACTBUI U HETPUSATHE BPEIHBIX MPUBBIUEK (YIIOTpeOIeHus
aJIKOTOJIs, HAPKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COONIOAEHUS TpaBUJ O€30MacCHOCTH IpH
oOpallleHuu ¢ XUMUYECKMH BEIIeCTBaMU B OBITY U PEabHOM KU3HU;

5) TpyA0BOTO BOCIUTAHUS:

UHTEpEC K MPaKTUYECKOMY H3ydeHHUIO0 mpodeccuil u TpyAa pa3iMyHOrO pojia, YBaXEHHE K
TPYAY YU pe3yibTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YUCIIE HA OCHOBE NPUMEHEHMS ITPEIMETHBIX
3HAHUU TI0 XUMHUHU, OCO3HAHHBIN BBIOOpP MHIMBUYaIbHOU TPAEKTOPUU IPOAOIKEHNS 00pa30BaHUsI C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HMHTEPECOB U
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MOTPeOHOCTEH, YCHENHON TPOdECCHOHATBHON NEATEIHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBAThCS B MPO(ecCHOHAIBHOI cpeie;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHHUS:

HKOJIOTMUYECKU IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY >KU3HHM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHMSA, MMOHMMAaHUE IICHHOCTH 3/0pOBOr0 M 0Oe30macHOro o0pasa >KW3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO, OCO3HAHUE
LEHHOCTH COOJIO/IEHHs MpaBui 0€30MacHOro MOBEACHHS MpHU padoTe C BEIIECTBAMH, a TaKXKeE B
CUTYaLUSX, YTPOXKAKOIIUX 30POBBIO U KU3HU JIFOJIEH;

CIOCOOHOCTH NMPUMEHATH 3HAHMS, TOJTyYaeMble MPH W3YUYEHUH XUMHHM, JJIS PEIICHUs 3a/1ad,
CBA3aHHBIX C OKPYKAIOIIEH IPUPOIHOM CPEOM, /IS TOBBILIEHUSI YPOBHS SKOJIOTHUYECKOU KYJIbTYPBI,
OCO3HAHMA TII00ATBHOTO XapaKTepa 3KOJOTMYECKHX MPOOJeM M IyTeH UX pelIeHUs] MOCPEICTBOM
METOJ0B XMMUH, 3KOJIOTMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaThCSI UM B MIO3HABATEIBLHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanpeaMETHBIX pe3yabTaTOB BBLACISIOT 3HAYUMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHHUs OOIIEHAayYHble MOHATHUS (3aKOH, TEOpHs, NMPHUHLUII, THUMOTe3a, (PaKT, cCHUCTeMa,
IIPOLIECC, SKCIIEPUMEHT U JAPYTroe€.), KOTOPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUUM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOM KapTHHE MHpa, U YHHUBEpcajbHble YydeOHble AeUCTBUs (IO3HABAaTEIbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHbBIC), KOTOpbIE 00eCleynuBalOT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JESTENbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe N1eCTBUS

ba3oBble JJornyeckue AeicTBHA:

YMEHUS UCTIOIb30BATh NPUEMBI JJOTUYECKOTIO MBIIUICHHS TP OCBOCHUH 3HAHUM: PACKpPbIBATh
CMBICJI XUMUYECKUX TOHITHH (BBIACISTH UX XapaKTePHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3h C
JIPYTUMU TOHSTHSAMH), UCIOJB30BAaTh MOHITUS ISl OOBSICHEHUS OTAEIbHBIX (AaKTOB M SIBICHUIA,
BEIOMpATh OCHOBAaHUS W KPUTEPHUH JUTSI KiIacCH(PHKAIMM XUMHUYECKUX BEIIECTB U XUMHYCCKHX
peakuii, yCTaHaBIMBaTh MPUYNHHO-CIIEICTBEHHBIC CBS3H MEXAY OObEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKHE pacCykaeHus1 (MHIYyKTUBHBIE, JCNYKTUBHBIC, IO aHAJOTHHU), JENaTh BBIBOJBI M
3aKJIFOYEHUS;

yMEHUE TPHUMEHSTh B MPOIECCe IMO3HAHUSI MOHATHS (MIPEAMETHBIE M METaNpEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, WCIONb3yeMble B XHUMHUHU, MpeoOpa3oBBIBATH MIUPOKO
MpUMEHsSIEMblE B XMMHHM MOJEIbHBIE IMPEACTABICHUS — XUMHUYECKHM 3HAaK (CHMMBOJ 3JIEMEHTa),
XxuMu4ueckas GopMyiia U ypaBHEHHE XUMHUECKON PeakIuy — P PelIeHU yueOHO-TT03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3THX MOJIEIBHBIX IPEACTABICHUN BBIABIATh U XapaKTEPU30BaTh CYILIECTBEHHBIC
MPU3HAKU U3Y9aeMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIINil, BHISBISAThH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIICJCTBEHHBIC CBSI3M M IPOTUBOPEYMs] B M3Y4aeMbIX IPOLECCAX H
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE UCIIOJIb30BaTh NIOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHHUS, A TAKXKE
B KayecTBE OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3BI 1O MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

MpUOOpETEHNE OMbITa IO IUIAHUPOBAHHWIO, OPraHU3allMd W MPOBEJIEHUI0 YUYEHHYECKHX
HKCHEPUMEHTOB, YMEHUE HAONI0JaTh 3a XOJOM IpOIIEecca, CaMOCTOSTENILHO MPOrHO3UPOBATh €ro
pe3ynbTat, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMSI, COCTABIISATh OTUYET O MPO/IETaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOUpaTh, aHATH3UPOBATH U UHTEPIPETUPOBATH MHPOPMAIUIO PAa3IUIHBIX BHIIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 pPa3HbIX HMCTOYHHUKOB (HAyYHO-TIONYJSpHAs JUTEparypa
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XHUMHAYECKOTO COJIEpXKaHMsI, CIIPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), KpUTUYECKH OICHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHUE NPUMEHATHh PAa3IUYHbIE METOJBI M 3alpPOCHl MPH MOUCKE U 0TOOpe MH(POPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX ISl BBIMOJHEHHs] Y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THIA, TPHOOPETEHHE OMbITa B O0JACTH HWCHOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJICHHE KYJIbTYpOHl aKTUBHOTO HCIIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAJIbHYIO (opMy TpeacTaBiIeHHUs
nHOpMallUM M WUIIOCTPUPOBATh pEIlaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE WHCIIOJIb30BaTh M aHAJIM3UPOBaTh B IIpollecce Y4eOHOM M HCCIeI0BaTeIbCKOM
JESTeIbHOCTH MH(POPMALIMIO O BIUSHUH MPOMBIIIICHHOCTH, CETbCKOTO X03sCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON Cpeibl.

KoMMyHHUKaTHBHbIE YyHHBepcaJlbHble Y4eOHbIe qelicTBUA:

YMEHUS 3a7]aBaTh BOIPOCHI (B X0J1€ THAJIOTa U (UJIN) JUCKYCCHH) TI0 CYIIECTBY 00CYX)aaeMOM
TEMBI, (OPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHHO BHIIOIHEHHS MTPEUIOKEHHON 3a1a4H;

YMEHHUSI IPEJCTABIISTh MOMy4YE€HHBIE pe3yJIbTaThl MO3HABATEIHHON JIEATEIHHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTAX; JENaTh MPE3EHTALNIO PE3YIbTAaTOB BHIMOJIHEHUS XHMUYECKOTO IKCIIEPUMEHTA
(mabopaTopHOro omeiTa, 1a00paTOpHOl PabOTHI MO HMCCIEAOBAHUIO CBOMCTB BELIECTB, Y4eOHOTO
IIPOEKTA);

YMEHHsI Y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOW IO3HABATEIHHOW H
HCCIIEIOBATENbCKOM JESTEIbHOCTU MPU PELIEHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE yu€Ta 00LINX
MHTEPECOB U COTJAcOBaHUA MO3ULUN (0OCYKIEHHUS, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI»,
KOOp/IMHAIIHSI COBMECTHBIX JCHCTBUI, ONpeesieHHe KPUTEPUEB 110 OLIEHKE Ka4yeCcTBa BBIMOJIHEHHON
paboThl U ApyTHUE).

PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbI€ AelicTBHUA:

YMEHHE CAMOCTOSTEIbHO OIpPEAesaTh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIAT,
KOHTPOJIMPOBAThH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD, BRIOMpPATh Hanboee
s deKkTUBHBIE CIOCOOBI PelIeHUs] y4eOHBIX M MO3HABATEIbHBIX 33]]a4, CAMOCTOSITEIIbHO COCTABIIATh
UM KOPPEKTUPOBATh NPEJIOKECHHBIA aITOPUTM JACUCTBUN IIPU BBINOJHEHUH 33JaHUM C Y4ETOM
MOJTyYeHUsT HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMsX, OLEHUBATb
COOTBETCTBHE MOIYYEHHOI'O Pe3ysIbTaTa 3asiBICHHON 1€, YMEHHE UCII0NIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpeJylaraeéMble B YCIOBUU 3a/1aHUI.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0s3aTEIbHOIO  COJEp KaHus,
YCTAaHOBJIEHHOTO JaHHOW (¢enepanbHO pabouell NporpaMMoi, BBIIEISIOT: OCBOEHHBIE
00yJaroImMMUCs HayyHble 3HAHUs, YMEHUS U CIIOCOOBI IeHCTBUH, crienupudeckue A1 IpeaAMeTHON
obmacti «XWMHS», BHIBI JESITEIHHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYALUIX.

K kxoHny oOydyeHuss B 8 kjacce mpeIMeTHbIE pe3yJlbTaThl HAa 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0OYUAIOIIUXCSl YMEHHUI:

® DPACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKHX ITOHATHH: aTOM, MOJIEKYyJa, XUMHUYECKUH

AJIEMEHT, MTPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS ),
BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAasi U MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEILIECTBA,
MOJTb, MOJISIPHASI Macca, MaccoBasi OISl XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN
00BEM, OKCHUJI, KUCIIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIEHOCTh, CTETIEHb OKUCIICHUS,
XUMAYECKass peaknus, KIacCH(PHUKAIMs peaKIui: peakluh COSAWHEHUs, pPeaKIuu
pas3NoKeHus, peaKkIuy 3aMeIIeHus], peakui 0OMeHa, 9K30- ¥ SHIAOTEPMUYECKUE PEaKIuH,
TETUTOBOU dPQEKT peakiuu, siIpo aToma, dJIEKTPOHHBIN CIOH aroMma, aTOMHAasi OpOUTAIb,
panuyc aToma, XMMHUYecKasi CBSA3b, MOJISIPHAs M HEMNOJspHAs KOBAJEHTHAs CBS3b, HOHHAsS
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CBSI3b, HOH, KAaTHOH, aHUOH, pAacTBOpP, MaccoBas [IOJIA BelIecTBAa (MPOILICHTHAs
KOHIICHTpAIIKs ) B PaCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMUYECKUX TMOHITHH W NPUMEHSTH O3TH
MIOHSTHSI IPU OMMCAHUY BEIIECTB U MX MPEBPAICHHIA;

HCIOJIb30BaTh XUMHYECKYIO0 CHMBOJIMKY JUIsl COCTaBICHUS ()OPMYJI BELIECTB U YpaBHEHUIA
XUMHUYECKHUX PEaKIIHii;

OIPEEIATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIECHb
OKHUCJIEHHS DJJIEMEHTOB B OMHApPHBIX COEAMHEHUSAX, IPUHAIJICKHOCTh BELIECTB K
ornpeAenéHHOMY KJIACCy COeTUHEHUH 1Mo (hopMyIiaM, BUI XUMUYECKOM CBSA3H (KOBaJIEHTHAS
1 MOHHAs1) B HEOPTaHUYECKUX COEIMHEHUSAX;

packpbiBaTh cMmbicn llepuonnueckoro 3akona /J[. M. MenpaeneeBa: JAeMOHCTpUPOBATH
IIOHUMaHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX D3JIEMEHTOB OT MX
nonoxkenus B [lepuomuueckoll cucTemMe, 3aKOHOB COXpPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTapo;

OIMCHIBATh U XapaKTepU30BaTh TabIn4uHyt0 popmy Ileproanueckoil CUCTEMBI XUMUYECKHIX
JJIEMEHTOB: pa3WyaTh TMOHATUS «TJlaBHasg moAarpynna (A-rpynma)» u «moOodHas
noxrpymnmna (b-rpynma)y», mMansie u 60JIbIIHE TEPUOBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIC
umerorcs B Tabmuue «llepumonmmyeckas cucrema xumudeckux oanementos JI. WM.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS AaTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj siapa, OOIIee YUCIO AJIEKTPOHOB M pACHpEelesIeHHe UX IO
AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKUE DSJIEMEHTHI, HEOpPraHMYEeCKHE BEUIeCTBa, XUMHUECKHE
peakiuu (MO 4YHMCIYy W COCTaBY YYAacTBYIOIIUMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHUMUYECKHME CBOMCTBA BELIECTB Pa3IMYHBIX
KJIACCOB,  TMOATBEpKAash  OMHMCAaHME  TMpPUMEpPaMH  MOJEKYISAPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYICCKUX PEAKITUH;

IIPOrHO3MPOBaTh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH TMPOTEKAHH XUMUYECKUX MTPEBPAILICHUH B PA3TUYHBIX YCIOBUSIX;
BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHMUYECKOTO 3JIeMEHTa 1Mo (opMyJie COEIMHEHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOIUTH PACUETHI O YPABHEHUIO XUMHUECKON peakIlnu;

MIPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTENBbHON IESATENbHOCTH — aHajJu3 U CHHTE3,
CpaBHEHHUE, 0000IIEeHHEe, CUCTEMATH3AIMI0, KIACCH(UKAINIO, BBISBJICHUE MPUUYUHHO-
-CNIEACTBEHHBIX CBS3€M — Ui M3yYEHHUs CBOWCTB BEIIECTB UM XUMHUYECKHX PEaKIIU,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MMO3HAHUS — HAONI0/IEHNE, U3MEPEHHUE, MOJIEINPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

cleoBaTh  IpaBWJIaM  IIOJIb30BaHUSA XMMHMYECKOM TMOCyJod W J1abopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBWUIaM OOpalleHHs] C BEIIeCTBAMHU B COOTBETCTBUHU C
MHCTPYKLUHUSMHU T10 BBIIOJHEHHUIO Ja00paTOPHBIX XUMHUYECKUX ONBITOB IO MOJYyYEHHUIO U
coOHMpaHHIo ra3000pa3HbIX BEIIECTB (BOJOPOa U KMCIOPOa), IPUTOTOBIEHUIO PAaCTBOPOB
C ONpeeIEHHON MacCOBOM JI0JI€H PaCTBOPEHHOIO BEIIECTBA, MUIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE OKCIIEPUMEHTHI 110 pAClO3HABAaHMIO pPACTBOPOB WIEIOYEH M KHUCIOT C
MTOMOIIbIO UHIUKATOPOB (JTaKMYyC, eHONPTATCHH, METHIIOPAHK U IPYTHE).

K koHiy oOydeHuss B 9 kJiacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATUNA: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD,
AIIEKTPOOTPHUIIATEIHFHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKAasi pEaKITUsl, XHMHUYECKasi CBS3b,
TEIUIOBOM 2(PQeKT peakmuu, MOIb, MOJSPHBIH O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
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HEDJICKTPOJIUTHI,  AJIEKTPOJIMTHYECKAss JAMCCOLMAIUS, pEaKuu HMOHHOTO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEaKIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONUs, aM(pOTEPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, HOHHAS,
MeTaJIJINYECcKasi), KpUCTaNIMYecKasi peléTKa, KOppo3Us METaJUIOB, CILIaBbl, CKOPOCThb
XUMHUYECKOH peaklnu, mpeaenbHo gonycrumMas konueHTpanus [1IK BemecTsa;

® JUUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUH M TNPUMEHSTH 3TU
MOHSATHUSA MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHUN;

® ICIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS! (DOpMYJ BEIIECTB U YpaBHEHH
XUMHUYECKHUX PEaKIIHii;

® ONpEIENTh BaJCHTHOCTh U CTENEHb OKHUCIEHMSI XMMHUUECKUX 3JIEMEHTOB B COSIMHEHMSIX
Pa3IMYHOIO COCTaBA, IPUHAIIEKHOCTh BELIECTB K OIIPEIEIEHHOMY KJIacCy COEIMHEHUH 110
dbopMynaM, BHJI XUMHYECKOM CBsA3M (KOBaJCHTHAas, WOHHAs, MeTalInyeckas) B
HEOPTraHMYECKUX COCIMHEHHSX, 3aps/] HOHA IO XUMHUYECKOU (hopMyrie, XapakTep cpeabl B
BOJHBIX PAaCTBOPaX HEOPraHWYECKUX COCAMHEHMM, TUIN KPUCTAIUIMUYECKON peméTKu
KOHKPETHOTO BEILECTBA;

e packpsiBaTh cMbic [lepuoanueckoro 3akona J[. . MenzaeneeBa u 1IeMOHCTPUPOBATh €r0
MMOHMMAaHHMeE: OMUCHIBATh U XapaKTepPHU30BaTh TabIuHyto Gopmy [leproamueckoit CUCTEMBI
XUMHUYECKHUX DJJIEMEHTOB: pa3jnyaTh MOHATUSA «rJaBHas mnoarpymmna (A-Tpymma)» u
«moboynast noxarpynna (b-rpynna)», Manbsle u  OoOJIbLIME TEPUOABI, COOTHOCUTH
0003HAYEHHsI, KOTOpble HMEIOTCS B MEPUOJUYECKONW Tabiuie, C YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
olImiee 4uciIo 3JIEKTPOHOB M paclpelielieHHe UX MO DJIEKTPOHHBIM CIOSIM), OOBSCHSTH
o0IIre 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M MX COCIMHEHUH B Ipeenax
MaJibIX IIEPUOJIOB U IIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;

e iaccu(UUUPOBATh XMUMUYECKUE DJIEMEHTHl, HEOPraHMYECKHE BELIECTBA, XMMHUYECKHE
peaxiuH (110 YMCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, IO TEIJIOBOMY YD DEKTY,
10 U3MEHEHMIO CTEIIEHEN OKHMCIIEHUSI XUMUUYECKUX JIEMEHTOB);

®  XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME U CHIEIU(DUUESCKIE XUMUIECKHNE CBOMCTBA MPOCTHIX
U CIIO)KHBIX BEIIECTB, MOATBEPXkAas ONHMCAHUE NMPUMEPAMU MOJEKYJISPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUA;

® COCTaBJIATh YPAaBHEHUS SJICKTPOJUTHUYECKOW AUCCOLMALMU KHUCIOT, LIEJIOYEd U COJIEH,
MIOJIHBIE U COKpAIll€HHbIE ypaBHEHUS peakUuil MOHHOro OoOMEHa, YpaBHEHUS DPEaKIMi,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOW CBA3M MEK/Y BELIECTBAMH Pa3IUYHBIX
KJIACCOB;

® PpACKpbIBATh CYLIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKUUN IOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

® [IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTa MO (opMysie COCTUHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKOH peaklny;

e CcoOmMOMATH TpaBWJIA  MOJIb30BAHMS ~ XMMHUYECKOW TMOCYyJ0M ©  JIaDopaTOPHBIM
o0opynoBaHueM, a Tak)Ke IMpaBuUia OOpalleHUs C BELIECTBAMH B COOTBETCTBHM C
WHCTPYKIUHUSMHU 1O BBITIOTHEHHUIO Ja00paTOPHBIX XUMHUYECKHX OMBITOB MO MOTYyYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO Ta3a);

® [POBOJUTH PEAKIMHU, MOIATBEPHKAAIONINE KAYECTBEHHBI COCTAaB Pa3IUYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM ITyTEM XJIOPHUA-, OPOMUI-, HOTUA-, KapOOHaT-, (hocdaT-, CHIUKAT-
, Cymb(dar-, TUAPOKCUA-WUOHBI, KAaTHOHBI aMMOHHUS W HWOHBI HM3YYCHHBIX METaJIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;
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® T[PUMEHATH OCHOBHBIC OIEPAMH MBICITUTEIBHON EATEIBPHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHHUE, 00OOIICHHE, CUCTEMATHU3AIIHNIO, BBISBICHUE MPUINHHO-CIICICTBEHHBIX CBSI3EH
— JUTSL ©3yYCHUSI CBOMCTB BEIIECTB U XUMHUECKUX PEaKIUi, ECTEeCTBCHHO-HAYYHBIC METOIbI
MO3HAHUSI — HAOIIOJeHNE, W3MEPEHUE, MOJCIHPOBAHUE, JKCHEPUMEHT (pealabHBId U
MBICJICHHBIHN ).
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TEMATHYECKOE IVIAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue pasnenos  KojuvecTBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)
n/n M TEM IIPOrpamMmabl Bcero KonTposibHbIe IIpakTuyeckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
MPaKTUYCCKON https://m.edso0.ru/7f41837c
NEATEIIbHOCTH YeJIOBEKA
12 BemecTBa 1 xumMmuueckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelEeCTB
21 Boznyx. Kucnopon. 6 bu6mmoreka [JOK
[MousiTre 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
KHCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUSIX https://m.edso0.ru/7f41837c
20 neoprammean. 1 ) ) BuGorerce LIOK
S—— https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE PeaKIuu

[Tepuoanueckuii 3aKOH U
3.1 [Tepuonnueckas cucrema 7
XUMHUYECKHUX AIEMEHTOB /.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
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N. Menpene-eBa. CtpoeHue

aroMma
XHUMHYECKas CBI3b.
32 OKHCIUTEBHO- 8 bu6mmoreka [JOK
' BOCCTAaHOBUTEJILHBIE https://m.edsoo.ru/7f41837¢c
peakuuu
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edso00.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41837c
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9 KVIACC
KosaunuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3nea 1. BemecTBo U XMMH4YecKHe peakiun
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIUSL. 8 1 1 bubnnoreka [JOK
' XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
2 | o e ; B LOK
' PYTHIRL- &-€p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepUCTUKa XUMHUECKUX
bubmuorexa [JOK
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/7f41a636
UX COEIMHEHUs
24 onewemon MApynm. Yesepotn : ) 2 ubmiorera LIOK
" : https://m.edso0.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no paszneny 25
Paszpnen 3. Meta/uibl 1 MX COEAUHEHHS
3.1 O61ue cBoiicTBa METaIIOB 4 bubmorexa HOK

https://m.edsoo.ru/7f41a636
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3.2 Baxueiiime MeTauibl U UX CO€IUHEHUS 16 Bubmaorexa IOK
' https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemecrBa 1 MaTepuaibsl B )XU3HU YEI0BEKA 3 Bubmorexa IOK
- m P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 Eubmorexa IIOK
p p https://m.eds00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METO/MYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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JOKYMEHT NOAIMUCAH 3JEKTPOHHOHN NOANUCHIO

A HOJJIMHHOCTDb JOKYMEHTA HE HIOATBEPK/IEHA.
@ ITPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.
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