MUWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MuHMCTEepPCTBO NPOCBEIIEHUsI U 00pa30BaHus YJIbAHOBCKOM 00/1aCTH

MyHnununajabHoe oopa3oBanue " MejekecCkuid paiioH " YJIbSAHOBCKOM
obs1acTH

MBOY «Cpeansisi mkoJia ¢. Hukoibckoe-na-UepeMmiane»

YTBEPXIEHO
JvpexTop mKosl

[TomoBa T.A.
ITpuka3z Ne67
0T«23» aBrycta 2024 r.
MoanucaH: Monosa TaTbsiHa AHApeeBHa
I_I O I‘I O B a DN: C=RU, OU=pupektop, O=MBOY CLU
c.Hukonbckpe-Ha-Yepemiwane, CN=Ionosa
TatbsiHa AHapeeBHa, E=sis1853@mail.ru
OcHoBaHve: s noATBEpPX/Jato 3TOT JOKYMEHT
aT bﬂ H a MecTononoxeHue: YnbsiHoBckasi 06n.

Menekecckuii paiioH

Anppeesia ki e
PABOYAS IMTPOI'PAMMA
(1D 4307839)

yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

1St oOyuaronuxcs 8 -9 kimaccon

c. Hukosanckoe - Ha - Yepemmane 2024



INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUSI COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit deaepannm.

[IporpamMa 1mo XuMuu JAa€T MpeJCTaBlIE€HHE O LEJsIX, oOmed crparerun oOy4yeHHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpEAMETa, YCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBAeT paclpeesieHue ero o kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISAET KOIUUECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIBbHOCTD
U3YUYCHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroIuXcsl, OnpeaenseT BO3MOXKHOCTH IpeaMeTa Juis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YypOBHE L€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJIOB Y4e€OHO-ITIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUU CIYKUT OCHOBOM it POPMHUPOBAHUS MUPOBO33PEHUS 00YYAIOIIETOCs, ero
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IIPUPOJIE, O MYTAX
pelieHuss rI00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pean3aiii BO3MOKHOCTEH TS CaMOPa3BUTHS U (POPMHUPOBAHUS KYIBTYPhI

JUYHOCTH, €€ 0011el u (YyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIIUIEHUS! U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs,

HABBIKOB HX CaMOCTOSITENIbHOM Y4eOHOW JesITeNbHOCTH, OJKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHENM(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIAJbIBAET OCHOBBI II€IOCTHOTO
B3TJISiIa HA ©IMHCTBO TPHUPOABI M 4YENOBEKa, SBISETCS OTBETCTBEHHBIM  JTalloM
B ()OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUYarOIINXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOydJaronuxcs.

JlaHHBIC HampaBlieHWs] B OOYYEHHWH XHMHU OOECIIEYMBAIOTCS CIEIU(PUKON COACpKaHMS
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISIETCS TIEJAaroTMYeCKd aJanTHPOBAHHBIM OTPaKECHHEM

0asoBoit HAayYKH XUMHHU Ha OHpCI[eJ'IéHHOM JTaime eé pa3sBUTHA.

Kpr XUMHHU HAa YPOBHC OCHOBHOT'O O6I.I.l€l“0 o6pa3013aH1/I;1 OPHUCHTHPOBAH Ha OCBOCHUC



O6yanOH_[I/IMI/IC$I CUCTEMBI IICPBOHAYAJIbHBIX TOHS TN XHUMHHU, OCHOB HGOpFaHquCKOﬁ
XUMHHU U HCKOTOPBIX OTACIIBHBIX 3HAYMMBbBIX TOHSTUHN OpFaHH‘IeCKOfI XUMMHU.

CrtpykTypa coiepxaHHusi IpOrpaMMbl 10 XMMHUU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK eé msydeHuro. CopepiaHue CKJIAJbIBAETCSI U3 CUCTEMbl IOHATUH O XMMHUYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKo peakuuud. OOe 3T CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAO0BATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;
— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUCHUA O CTPOCHUU aTOMA U XHUMHUYECKOU CBA3U,

— MpeICTaBICHUM 00 IEKTPOIUTUYECKON TUCCOLUAIIMH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-ICCKI/Ie S3HAHUA PACCMATPUBAIOTCA Ha OCHOBEC OMIIMPUYCCKH IIOJYUCHHBIX M
OCMBICJICHHBIX q)aKTOB, Pa3sBUBAKOTCA IMOCJICAOBATCIIBHO OT OJHOI'O YpPOBHSA K [Jpyromy,
BBIIIOJIHAA (bYHKI_II/II/I OOBSCHEHHST U IMPOIrHO3UPOBAHUA CBOfICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOI'o NPUMCHCHHUA U IMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHue MporpaMMbl IO XUMHHM CIIOCOOCTBYET (DOPMHUPOBAHMIO IIPEICTABIECHUS O
XMMHUYECKON COCTaBIIAIOLIEH HAay4yHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHHUIO U METOJlaM II03HaHus B Hayke. M3yuenne xumun
OPOMCXOOUT C MPUBJICYEHUEM 3HAHMM M3 paHee U3YYCHHbIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHUn XUMUHU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOH NesATETbHOCTH YeJI0BEeKa U KaK OJHOI0
13 KOMIIOHEHTOB MHUPOBOW KYyJbTYphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHUIIMX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO’)KEHUH, JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHMS IIPU U3YYEHHUH BEUIECTB U XUMHUECKUX PEaKIUi, B
(GOpMUPOBAHMM M DPA3BUTHH [O3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHHUH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-MCCIIEJ0BATENIBCKOM 1€ TeNbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM KU3HHU.

[Tpu u3ydeHnn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAUCHUE

MPUOOPENHN TaKKe 1eJH, KaK:

— opMmupoBaHNE MHTEIUICKTYAIbHO PA3BUTOHM JIMYHOCTH, TOTOBOW K CamMo00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHUIO PEIIEHUN, CIMOCOOHON aganTHpPOBAThC K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTh OOYYEeHHs] Ha CHCTEMaTHYeCKoe MpPHOOIIeHHe OOydaroluxcs K

CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOW  JIESITEIBbHOCTH, HAYYHBIM  METOJAM  IIO3HAHU,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;



—00eCTneYeHNe YCIOBHM, CHMOCOOCTBYIONIMX MPUOOPETCHUIO OOYYaIOMUMHUCS OIBITa
pa3H006pa3H0ﬁ ACATCIIbHOCTH, IIO3HAHHA M CAaMOIIO3HAHMA, KJIKOYCBBIX HABBIKOB (KJIIO‘-IGBBIX
KOMITCTEHIIHIT ), IMEIOIINX YHHUBEPCAILHOE 3HAYCHUE JUTSl PA3JIMYHBIX BUIOB JICATEIBHOCTH;

—opmupoBanue oOuiei (yHKIIMOHATBHOW U €CTECTBEHHO-HAY4YHOH I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHUBATH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OMBIT, TIOJNYYEHHBIC MPU H3YYCHUH XHUMHH, NPUMEHATh HMX MPH pelmeHud npobieM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU J1€ATEIbHOCTH;

—(opmupoBanmue y 00y4yaronmxcs ryMaHUCTUYECKUX OTHOILIECHUH, MTOHUMAHUS [IEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJ1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4EHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JTaTbHEHIIIEero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJISI HU3YUCHUA XUMHU Ha YPOBHC OCHOBHOI'O 0611161"0

oOpa3oBanmusi, coctaisieT 136 gacos: B 8 kiacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJAEP/KAHUE OBYYEHUSA

8 KJIACC

HepBOHaqa.}Ibele XUMHUYECCKHUEC NTOHATHUSA

[Ipenmer xumuu. Ponb XMMHHM B JKM3HHM 4YEJIOBEKAa. XUMHS B CUCTeME Hayk. Tena u
BemecTBa. dusnueckue CBONCTBAa BelIeCTB. ArperarHoe coctostHue BemiectB. lloHsTtue o
METO/aX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE dJeMeHThl. CHUMBOJBI XHMHYECKUX JJIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass ¢opmyna. BalleHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENBHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAst
Mmacca. MaccoBast 10J11 XMMHYECKOIO DJIEMEHTA B COCJMHCHHH.

KomnuectBo BemectBa. Mosib. MousipHass macca. B3anmocBsA3b KOJIMYECTBA, MacChl U
YuCia CTPYKTYPHBIX €IMHHUI] BEIIecTBa. PacuéTrl mo hopMynamMm XUMHUECKUX COSTUHEHUH.

®u3NYeCcKue W XUMHYECKHE SIBJICHHWS. XHUMHUYECKas peakius H €€ MpPU3HAKU. 3aKOH
COXPaHEHMSI MaCChl BEIIECTB. XUMHUYECKHe ypaBHeHU. Kimaccudukaims XUMHUUECKUX peaKIni

(coenuHeHus, pa3IoKeHUs, 3aMEIICHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm



3HAaKOMCTBO C XMMMYECKOH MOCyno#, mpaBuiamMu paboThl B jJabopaTtopuu U MpUEMaMH
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0JeHNEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHIIEHUE M KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
POKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIIOTOH) SBICHUH, HAOII0AeHNE
U ONHCAaHHWE TMPHU3HAKOB MPOTEKAHHWA XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIOTHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue skene3a ¢ pactBopoMm conu meau (II), msydyenume crnocoOoB
pas3jielieHnss CMecel: C MOMOINbI0 MarHuTa, (UIBTPOBAHHE, BBIIAPUBAHUE, IUCTUILISAIMS,
xpomaTtorpadus, TMpOBEIEHHWE OUYUCTKA TMOBAPEHHON COJM, HAONIOJCHHE W ONHCAHUE
pE3yJIbTaTOB IPOBEJIEHUS OIIbITA, WIIHOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3/aHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Ba:xneiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB
Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopoa — anemeHT u npoctoe Bemectso. H

axOoXJeHHE KHUCIOpoAa B mpupone, (u3Mueckrne M XHMHYECKHE CBOMCTBA (peakiuu
ropenusi). Okcunpl. [Ipumenenue kucnopoaa. CriocoOsl MmoyiydeHus KUciopojaa B Jaboparopuu
U TpOMBIIUIeHHOCTH. KpyroBopoT kucimopona B npupoae. O30H — ayutoTporHas MOIUPUKAIHS
KHCIIOpO/Ia.

TemnoBoit 3PQexT XUMHUYECKOW peakluu, TEePMOXMMHUYECKHE YpPaBHEHHUS, HK30- U
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pyiieHne 030HOBOTO CIOsL.

Bonopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Boaopoaa B IPUPOJE,
¢bu3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osyueHus. KucioTel u comnu.

Momnsipabiii 00bE€M ra30B. PacuéThl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pacrBoputens. PactBopbsl. HacelneHHble u
HEHACBIILICHHBIE pPAacTBOpPHL. PacTBOPUMOCTH BelIECTB B Boje. MaccoBas J0Jisl BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MPHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arps3HeHrue MpUpPOAHBIX BoJ. OxpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdyeckux coenuHeHuit. Oxcuapl. Knmaccuduxamnuss oxcuios:
coJieoOpasyroriue (OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIE) U HecosieoOpaszyromue. HomenknaTypa
okcu10B. OU3NUecKre U XMMHUECKHUEe CBOICTBA OKCHIOB. [lomydeHne oKCHaIoB.

OcHoBanmsi. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyuenue

OCHOBAaHUMU.

Kucnotel. Knaccudukamnus kucinor. Homenkiiatypa kucioT. @usndeckiue U XUMHYECKUE
cBoiicTBa kUcHoT. Psan akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknatypa coneil. dusnueckue u xumMuuyeckue coiictBa coiieid. [lomyuenue
CcoJIel.

I'eneTnueckas CBSI3b MCKAY KilaCCaMU HCOPTraHUYICCKUX COCIUHEHUI.



Xumuueckuii IKCnepumenm

Ka4eCTBEHHOE OIpEeJIeIeHNE COACp KaHusl KUCIOpo/ia B BO3yXe, MOJIyYeHHEe, COOMpaHHe,
pacro3HaBaHME€ M HM3y4EHHE CBOMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IPEKpallleHusl ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3laMu OKCHIOB M ONUCAaHUE HMX CBOMCTB, MOJy4YeHHE, cOOHpaHue, paclio3HaBaHUE U
M3y4eHUE CBOMCTB BojOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHne OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Ji€ pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOPA3I[0B HEOPraHMYECKUX BEIECTB PA3TUYHBIX KJIACCOB,
HAOJII0JIEHUE M3MEHEHUs OKpAaCKM MHAMKATOPOB B pAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTajllaMu,
peakuuii HEUTpaIM3alHH, II0JY4EeHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxunenme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpaeneeBa. CTpoeHue aToM0OB. XMMUYeCKasl CBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuun

HepBI)IG IIOIIBITKHU KJIaCCI/I(bI/IKaIII/II/I XUMHYECKHNX 3JIeMeHTOB. IloHsTHE O rpynmnax CXOAHbIX
9JICMCHTOB (IHGJIO‘IHI)IG 1 HICJIOYHO3EMCECIIbHBIC METAJLJIBI, I'aJIOTCHBI, MHCPTHLIC ra31,1).

DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCUIIBI M THAPOKCHJIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUX JJIEMEHTOB [l
. MenneneeBa. Kopotkonepuoanas u anuHHonepuoHas ¢opmbl [leproanueckoi cuctembl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepumogst u rpynmbl. PU3HMYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOAA U IPYIIILI JIEMEHTA.

CTpOCHI/IC aromoB. CocTaB aTOMHBIX AACP. H30T01BbI. 3J'IeKTpOHBI. CTpOCHI/Ie
SJICKTPOHHBIX 000JI04€K aTOMOB TICPBBIX 20 XUMHYECKHUX DJIEMCHTOB HepHOHquCKOﬁ CUCTCMBI

. W. MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA IO €ro IMOJO0KEHUIO B
Ilepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paluyCa aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETaJJINYECKUX CBOMCTB MO rpymmnam 1 nepuoiamM.

3nauenue llepnoanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. 1. 1. Mennenees — y4€HbIl U IpaykJaHUH.

XuMmu4geckas CBA3b. KoBanenthas (HOHHpHaSI n HCHOJIHpHaH) CBA3b.
SHCKTpOOTpI/II_IaTCHBHOCTB XUMHYECKHUX AJIeMEHTOB. MIoHHAas CBS3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJIeHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslOB BEIIECTB METAIOB U HEMETA/UIOB, B3aHUMOJEICTBHE THAPOKCHAA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJI0YEH, IIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLUU PA3JI0KEHNS, COETUHEHUS).

Mesxxcnpeomemmuuie ceasu

Peanm3zanusi MEXNpeAMETHBIX CBI3€U MPU M3YYCHUH XUMUM B 8 KJIacce OCYIIECTBIACTCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX TOHITHH, TaK U MOHITHH,

ABJIAOIUXCA CUCTEMHBIMU JIJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO0mIure ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3,
CHUHTE3, Kiaccu(UKanus, TMePUOJUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEPEHUE, MOJENb, SIBIICHUE.

®dwusuka: Marepus, aroMm, OJIIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPHUUYSCKUN 3apsjl, BEHIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHHE BEIECTBA, a3, (PU3NYCCKUEC BEIUYMHBI, CIUHHUIIBI M3MEPEHHUS, KOCMOC, ILJIAHCTHI,
3BE361, ComHIie.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIbI, TOPHBICE TOPOJBI, IOJIC3HBIE
HACKOIaEMBbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUX JJIEMEHTOB [l
U. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHSI M HUX COCAMHEHUN B COOTBETCTBHM C
MIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CTpOCHI/Ie BEIIECTBA: BHJbl XHMHUYECKOW CBS3U. THIIBI KpUCTAITNINYCCKUX peH_IéTOK,
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT THIA KpHCTaHHquCKOﬁ peI_HéTKI/I 1 BUJIa XUMHUYECKOM

CBs3H.

KﬂaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKJIATYpa HCOPTaHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBa
BCIICCTB, OTHOCAIINXCSA K Pa3IMYHBIM KJIaCCaM HCEOPTraHWYCCKUX COG}IHHGHI/Iﬁ, TCHETUYCCKasa
CBS3b HCOPIraHUYCCKHUX BCIUICCTB.

Knaccudukanus XuMUYECKHX peakluid MO pa3iudHbIM MpU3HaKaM (10 YUCITY U COCTaBy
YUaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TeIIoBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTalu3aropa). JK30- U
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonstue o CKOpPOCTH XUMHYECKOMN pCakuu. [Tousitue 00 O6paTI/IMLIX u HCO6paTI/IMBIX
XUMHUYCCKUX PCAKIHAX. ITonssTHE O TOMOTE€HHBIX H TCTCPOTCHHBIX PCAKIUAX. IToustue o



katanuze. IloHITHE O XHUMHYECKOM PaBHOBCCHHU. cDElI(TOpI:I, BJIMAIOIUC Ha CKOPOCTb
XUMHYCCKOM PCaKIMN U IMOJIOKCHUE XUMHUYCCKOI'0 paBHOBECHU .

OKHUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIMU, 3JIEKTPOHHBIA OajJaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii C UCII0JIb30BaHUEM METO/1a SJIEKTPOHHOI 0 OanaHca.

TeOpI/Ifl BHCKTpOHI/ITH‘leCKOﬁ Jucconranuu. :‘)HeKTpOHI/ITH U HEDJICKTPOJIMTEL. KaTI/IOHI)I,
aHUOHBI. MexaHu3M aucconuany BCIICCTB € PA3JIMYHBIMHU  BUIAMU XUMHUYCCKOM CBS3H.
CreneHb Jucconralmnu. CumbHbIE U ca0bIe OJICKTPOJIMUTEI.

Peakiiun moHHoro oomeHa. YCloBUsI MPOTEKaHUSI PEaKIMii MOHHOTO OOMEHA, TOJIHBIE W
COKpaIlléHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN U COJIEH B CBETE
MPEJICTABICHUA 00 JICKTPOIMTUYECKOW auccoruanyi. KadecTBEeHHbIE pEaKIMU Ha HOHBI.
[TonsiTne o rupoIn3e Coseu.

Xumuueckuit IKcnepumenn:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTra W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3ACHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIENOBaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MPOLECCA AUCCOLMALUN
KUCIIOT, Iuenodyeid U cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX NPU3HAKK NPOTEKAHUS pEeakIii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHHE ra3a, 00pa3oBaHME BOJbI), OIbITOB, WIIIOCTPUPYIOIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUil (FOpeHHEe, peakUuu pPas3ioKeHUs], COCJAUHEHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/jibl U UX COeIMHEHUA

OO0mass xapakTtepuctuka raioreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. [leficTBre X10pa 1 XJIOpOBOJIOPO/a HAa OpraHM3M YelloBeKa. BaxHenmme XJ1opuabl
U UX HaXOXKJICHHUE B IPUPOJIC.

Ob6mass xapaktepuctuka ds1aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue M (u3NyYecKre CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKALIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKue cBOHCTBA. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(obmue kak MpeACTaBUTENS Kiacca KHCIOT M chenuduueckue). XHUMHUYECKUE peakiu,
Jekallie B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyydyeHusl cepHoil KucnoTel. Ilpumenenue
cepHoil kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B TMpUpPoAE. XHUMHUECKOE 3arps3HEHHE OKPYKAIOLIEH Cpebl
COEIMHEHUSMHU Cepbl (KHCIOTHBIE JOKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTUKa 3JIeMEeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHM OKHUCIEHHUs. A30T, paclpocTpaHeHHE B Npupoje, (usuveckue u



XUMHUUYecKHe cBoiicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3n4eckiue 1 XUMHIECKUE
CBOWICTBA, MOJIy4eHUe 1 npuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHe U XMMUYCCKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHasi peakiys Ha WOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJIydeHHe,
du3nveckne M XUMHUYECKHE CBOicTBa (0OHIME Kak TIPEACTAaBUTENs Kiacca KHUCIOT |
cnenuduyeckue). Mcnonb3oBaHWe HUTPATOB M COJIEH aMMOHHS B KAaueCTBE MHUHEPATbHBIX
ynoOpeHnii. XUMUYeCKoe 3arpsi3HEHUE OKPYIKAIOIICH Cpeibl COSNMHEHUSIMH a30Ta (KUCIIOTHBIC
O, 3arps3HCHHE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, ammoTporHble MOIUDUKAINN
docdopa, puznueckue n xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas Kuciora,
dusnyecKkue M XMMHUYECKUE CBOWCTBA, moiydeHue. Vcmonp3oBanwe (ochaToB B KadecTBe
MUHEPAIbHBIX YI00PCHHIA.

O6mas xapaktepuctuka 35eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUSI. YTIIEpO/l, aJUIOTPOIHbIE MOIU(DUKALINH,

pacmpocTpaHeHHe B MpUpoae, (PU3NYECKHe M XUMHUYECKHEe CBOWCTBA. AcopOrus.
KpyroBoport yriepoaa B npupojae. Okcuasl yriaepoaa, uX Gu3ndeckue u XMMHUECKUe CBONCTBA,
JeicTBUE Ha JKUBBIE OPTaHU3MBI, TMOJYYCHHE U TPUMEHEHHE. DKOJOTHYECKHE IPOOIIEMBI,
CBs3aHHbIE ¢ OKcuaoM yriepoaa (IV), rumoresa rnodaabHOTO MOTEIICHUS KIMMaTa,

napHUKOBBIA 3¢ (dekT. YronpHas Kuciaota U e€ coiu, X (U3MYecKue U XUMHYECKHE
CBOMCTBa, TOJNyueHHE W TpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO03SHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX Yriaepojaa
(meran, 3TaH, JTWIEH, alleTWJICH, 53TaHOJ, TJULEPUH, YKCycHas kuciora). [Ipupoanbie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOIYKThl HX MepepadOTKU
(O6eH3uH), UX POJb B OBITY M MPOMBIIIICHHOCTH. [IOHITHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBeKa. MarepualbHOE EIHHCTBO
OPTaHWYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnuii, ero ¢pusnueckne u XuMUYeCKUe CBOWCTBA, MIOJyUYE€HUE U IPUMEHEHHE.

Coenunenus kpemHus B mpupoje. Obmmue mpenctaBieHus o6 okcuae kpemuus (IV) u
KpeMHHEeBOU kuciaote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. Baxkuelnme
CTPOUTENIbHbIE MaTepHualbl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. IIpoGmembl
0€30MacHOTO UCIOJIH30BAHUSI CTPOUTEIBHBIX MAaTEPUAJIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHre 00pa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TIPOBEICHHE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIOJIeHI/Ie MMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpakarolue (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUAEOMATEpUaoOB), O3HAKOMJIEHHE C 0OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HaKOMJIGHHE ¢ o0pasnamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHUsS  caxapa TMOJ  JICUCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYEeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, TIPOBE/ICHNE KAaYeCTBEHHOW pEeaKIMH Ha CyiIb(paT-nOH W HaOIIOJCHWE NMpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOWCTBAMM a30Ta, (pocdopa M HUX coeluHEHHH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX yn0OpeHui,
nojy4deHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IPOBEACHUE



Ka4eCTBEHHBIX pEaKIMi Ha HMOH aMMOHMA U (ocdar-uoH M H3ydYeHHE TMPHU3HAKOB UX
MPOTEKAHUsI, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BOZMOYKHO

WCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), HM3YUYCHHE MOJICTeH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa, 03HAKOMIIEHUE ¢ TIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3YyYCHUE CBOWMCTB YTJIEKHCIIOTO Tra3a, MPOBEJACHHE KAaUYeCTBEHHBIX PEAKIMA HAa KapOOHAT U
CUJIMKAT-UOHbI U U3Y4YEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMJIICHHE C MPOIYKIUEH
CUJIMKATHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a/au no teme «Baxuenue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTaJiIbl 1 X COeAUHEHHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUH MX

nosioxkenus B Ilepmonnueckoi cucreMe xummyeckux vieMeHToB /[[. M. MenpeneeBa u
ctpoeHuss aromMoB. CTpoeHue MeTauloB. Meramyeckass CBA3b M MeETalUIM4yecKas
KpUCTAJIIIMYECKAs PEeIIETKA. DJIEKTPOXUMUYECKUI psjl HalpspKeHU metauioB. dusnueckue u
XUMHUYECKHE CBOMCTBA MeTaioB. O0mue crnocoOsl nosyuyeHus: metamios. [loHsTre o koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3amMTBhl MX OT Koppo3uu. CnnaBel (CTallb, YYI'YH,
JHOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJICHHOCTH.

HlenquHe MCTaJIbI: IIOJIOXCHUC B HepHOHquCKOﬁ CUCTCMEC XMUMHNYCCKHUX JJICMCHTOB [[

N. MenneneeBa, CTpoeHHME HX aTOMOB, HaxoXJeHue B Tmpupojae. Dusuueckue u
XHMHUYECKHE CBOMCTBA (Ha NMpuMepe HaTpus U Kausi). OKCHIBI U THAPOKCHIBI HATPHUS M KaJIUS.
[IprMeHeHre METOYHBIX METAUIOB U UX COCITUHEHUM.

[[lenoyHO3emMeNbHBIE METAUIBI MAarHUM W KajdblMil: mosiokeHne B Ilepuomnueckoi
cucreme xuMmuueckux sneMeHToB [[. WM. Menneneesa, cTpoeHue HMX aTOMOB, HaxOXIACHUE B
npupozae. PU3NYECKUe U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHui: mnonoxeHue B Ilepuonnyeckoil cUCTEME XMMHMUYECKHX JJeMEHTOB [l
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXXJIE€HHE B mpupone. Pu3nuecKue U XUMHUYECKHE
CBOMCTBA aIIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THIPOKCH/IA ATFOMUHHUSL.

Keneso: mnonoxenne B Ilepuoamueckoil cucreMe XHUMHYECKHX dJieMeHTOB /.
U. MenneneeBa, cTpoeHHWE aToMa, HaxoxkJaeHue B mpupone. Dusznueckue W XUMHYECKHE
cBomcTBa kene3a. Oxcuasl, ruapokcunbl U conu xkenesa (II) u xenesa (II1), ux cocras, cBoiicTBa
U TIOTTy4YEeHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o0pa3laMM MeTauIoB M CIUIaBOB, HMX (U3NYECKUMHU CBOHCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIB30BAaHHE BHJIEOMATEpUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHUsl JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIb30BaHHE  BUJEOMATEpHalioB), TMPU3HAKOB  IMPOTEKaHUs
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJblMs, aTIOMUHUSA, IIMHKA, xkerne3a (II) n xenesa
(I1T), menu (II), HabmroieHMe W OMHMCAHKWE MPOILIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
KaJIusl U KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHAJIOB), HCCIeI0BaHNE aM(pOTEPHBIX



CBOI>’ICTB rn,upoxcnna AJIFIOMUHUA U mnpoxcnna IIHMHKA, pemeHHe BKCHepI/IMCHTaJIbHBIX 3a4a4 I10
TeMe «BakHelnime MeTauibl U UX COCIUHEHUSY.

XuMHs 4 OKpPYsKAIas cpeaa
BemectBa u mMarepuansl B MOBCEAHEBHOW JKM3HM 4YejoBeka. be3omacHoe MCMOIb30BaHKE
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomls Nnpu XUMHYECKHX OXKOrax M

OTpaBJICHUAX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoLIe cpebl (MpeaenabHas 10nycTuMasi KOHIICHTPaIus
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Mesricnpeomemmbnle ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBIISETCS
yepe3 HCMIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATUH, Tak M MOHSTHH,
SBJSFOIIMXCS CACTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJIU3,
CUHTE3, KIaccHu(pUKanusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHHE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOTHS, MATePHAIIBI.

®usuka: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIUI, H30TOIbI,
palHOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUUA 3apsill, MPOBOJHUKH, IOJYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHoe COCTOSHHE BEIIecTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IMJIAHETHI, 3BE3/1b1, COIHILE.

buonorus: porocunres, npixanue, 6nochepa, SKocucTeMa, MUHEPATbHBIE YI00pEHUS,

MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTBI, IUTATEBHBIE BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPOIBI, TOJIE3HbIE

HCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA INIPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yabTaThl OCBOCHHS TMPOTPAMMBI OCHOBHOTO OOIIEro o0pa3oBaHUsA
JIOCTUTAIOTCS B X0JIe 00YYEeHHsI XUMUU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAWIIMOHHBIMA  POCCUMCKUMHU  COIMOKYJIBTYPHBIMH W  JTYXOBHO-



HPaBCTBCHHLIMU ILCHHOCTAMU, IMPUHATHIMU B 06H_IGCTBC npaBujiaM U HOpMaMu NOBCACHUSA U
CIOCOOCTBYIOT TPOIIeCCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COIIMATH3AINN 00yIarOIIUXCSI.

JIMgyHOCTHBIE pPE3YJIbTAaThl OTPAXKAKOT TI'OTOBHOCTH 06yqa}oumxc;l PYKOBOIACTBOBATHCA
CHCTEMOM ITO3UTHUBHBIX HOECHHOCTHBIX OpI/IeHTaHI/IfI U paCllupCHUC OIIbITa ACATCIIBHOCTH Ha eé
OCHOBE, B TOM YHMCJIC B HaCTHU:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

LICHHOCTHOTO OTHOILCHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMALUEi O MEePEeIOBhIX TOCTHKCHUSX M OTKPBITHSX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

MPEACTABJICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
MCCJICIOBATEIILCKOM, TBOPUYECKOM M JPYTUX BHJAX JESATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH
COBMECTHOM JI€ATEIbHOCTU MPU BBHINOJIHEHUU y4EOHBIX, TTO3HABATENbHBIX 3aJa4, BBINOJIHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOINM B TMpolecce 3TOM ydeOHOU AesITeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEJICHUE U TIOCTYIKH CBOMX TOBApHUIICH C TO3WUIMKU HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUIN MOCTYIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '
MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMUYECKON PEAKIIH,

COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIFOLIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTH HAayyHOM KapTHMHBI MHpa, NPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AUMOCBS3AX 4YEJIOBEKA C IPUPOJHOM CpPEloil, O PO
XUMHH B [IO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIIbHBIE MOTHUBBI, HAIIPABICHHBIC Ha IIOJyYCHUE HOBBIX 3HAHUW 10 XUMUH,
HEoOXoauMBble Ul OOBSCHEHMs HaOJIOJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMH CpPEIACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

WHTEpPEC K OOYUYEHHWI0 W TO3HAHHUIO, JFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOSKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHeHIIEeM;

4) popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE LIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHWE TIOCIEJACTBUM W HEMPUSTHE BPETHBIX
NpUBBIYEK (YHOTPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOIECHUS
nmpaBujl 0€30TaCHOCTH TIPU OOpAIlEHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M pealbHON
JKU3HU;



5) TPy10BOT'0 BOCIIMTAHMS:

MHTEpEC K MPAKTHYECKOMY M3YyYCHHIO POoQeccuii U TpyAa pa3IudHOro pojia, YBaKECHHE K
Tpydy W pe3yibTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIK BBIOOp WHAMBUIYAIBHON TPaeKTOpHUU
IPOJOJDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi npoecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATLCS B PO(ECCHOHANBHOM cpefe;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS
9KOJIOTUYECKH 11eJIecO00pa3HOe OTHOUICHUE K MPUPO/IC KaK UCTOYHUKY KU3HU Ha 3eMiie,

OCHOBE e¢ CYIIECTBOBaHMSA, NMOHMMaHUE IICHHOCTH 3/J0pOBOro M Oe3omacHOro obpasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (DU3HUECKOMY M IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOICHHSI TIPAaBUII 0€30ITacHOTO TTOBEICHUS MPpHU paboTe C BEIeCTBAMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIINX 30POBBIO U KU3HU JIHO/ICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble NMPU HM3YYECHUH XUMHUH, AJS PEHICHUS
3a7]a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, JUIsl MIOBBIIICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelIeHUs
MOCPEACTBOM METOJ0B XUMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMATILHOMN MPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMETHBIX pE3YNIbTaTOB BBIICIAIOT 3HAYMMBIC Ui (HDOPMUPOBAHHS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HAKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JPYTO€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (hOpMUPOBATH NMPe/ICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I10O3HaBaTEIbHbIE,
KOMMYHHUKATHBHbIE, PETyJIsSTHBHbIE), KOTOpble OOecreuynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIE 1eCTBUSA
Bba3oBble Jornyeckue geiicTBUA:

YMCHHA HCIHOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUJICHUA TIpU OCBOCHHU 3HAHUI:
pPacCKpbeiBaTb  CMBICII  XUMHYCCKUX MMOHSATHH (BBI)ICJ'I}ITB HUX  XapaKTCpHBIC IIPU3HAKHU,
YCTaHABJIMBATb B3aUMOCBSA3b C JPYTrUMHU HOHSITI/ISIMI/I), UCIIOJIB30BaTh IMOHATHUA AJIA 00BICHEHUS
OTACIBbHBIX (baKTOB n HBHCHHﬁ, BBI6I/IpaTL OCHOBAHUSA U KPUTCPUH I KJ'IaCCI/I(pI/IKaLII/II/I
XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKHHﬁ, YCTaHaBJIIMBATb IMPUYUHHO-CIICACTBCHHBIC CBA3U
MCKOY 00BbEKTaMHU HU3YyUCHUS, CTPOUTD JIOTUYCCKUC PACCYIKIACHUA (I/IHIIYKTI/IBHBIC, JACAYKTUBHBIC,
1o aHaJ'IOFI/II/I), J€J1aTh BBIBOJBI U 3aKJITIOYUYCHUS,

yYMEHHE NMPUMEHSATh B IPOLECCE MO3HAHUS MOHATHS (IIPEAMETHbIE U METanpeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BbIBATH HIMPOKO
IpUMEHsIeMble B XUMHH MOJIETbHBIE MPEICTABICHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TMpU pelieHud YydeOHo-
[IO3HABATENIBHBIX 3a/a4, C Y4€TOM OTUX MOJENIbHBIX IPEIACTAaBICHUN BBIABIATH U



XapaKTCPU30BaATh CYIICCTBCHHBLIC MPHU3HAKHU HU3Yy4YadCMBbIX 00BEKTOB — XHMHYECKHX BCIICCTB U
XUMHUYCCKHUX peaKHHfI, BBISBJIATH 06H_[I/IC 3aKOHOMCPHOCTH, IPUIUHHO-CIICACTBCHHBIC CBA3U U

MIPOTHBOPEYHS B U3y4aEMBIX MPOIECCaX U SBICHHUSIX.
Ba3oBrble ucciaenoBarenLCcKue AeiCTBHSA.

YMCHHE HCIIOJB30BAaTh IMOCTABJICHHBLIC BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTaA IIO3HAHMA, a
TaKXXE€ B Ka4dye€CTBC OCHOBBI JIA (bOpMHpOBaHI/IH THUIIOTE3blI 110 IIPOBEPKE IIPaBUIIBHOCTHU
BBICKa3bIBACMbIX Cy)KI[GHI/If/’I;

IPUOOpPETEHUE OMNbITa IO IUIAHUPOBAHMIO, OPraHU3alMM U IPOBEICHUIO0 YYEHHUYECKUX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3@ X0/I0M IPOLIECCca, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3ynbTatr, (GopMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O IPOJEIAaHHON padore.

Pa6Gora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETHUPOBATH HH(OPMALIMIO PA3INYHBIX BUOB
1 (HOpM IPECTABICHUS, TOYYaEMYIO U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs TUTEpaTypa
XUMHUYECKOTO COJICpPIKAaHMS, CIPaBOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OILICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHE NPUMEHSTH Pa3JIndHbIe METO/IBI M 3aIIPOCHI IIPU MMOUCKE U 0TOOpE MHPOPMAINK U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIIpeZIeIEHHOTO THIA, MPUOOPETeHHEe OmbITa B OOJACTH HCIIOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHAE KYIbTYPOH aKTUBHOT'O MCITOJIB30BAaHHS PA3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANIbHYIO (HOpPMY IpeCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3aJlaud HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu GpopMamu rpaduky U UX KOMOUHALIUSAMUY;

YMCHHUEC UCITOJIB30BATh U AHAJIU3UPOBATH B MTPOLIECCE yqe6H0ﬁ U UCCIEI0BATENbCKOMN

ACATCIIBHOCTH HHq)OpMaL[I/IIO O BJIMAHUHU TPOMBINIJICHHOCTH, CCJIBCKOI'O XO03siCTBa U
TPAHCIIOPTA Ha COCTOSIHHUC OKPY)KaIOHleﬁ HpHpO)IHOﬁ CpCabl.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBLIC y‘-leﬁl—ll)le aecTBUA

YMEHHs 3aJlaBaTh BOMPOCHI (B XojA€ Auanora u (WIU) IUCKYCCHU) IO CYIIECTBY
oOcyxmaemMoil TeMbl, (OPMyIUpPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBITOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

YMEHHUsI TIPEJICTABNIATH MMOTYYCHHBIE PE3yIbTaThl MO3HABATEIHHON JESTEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX; JelaTh IPE3CHTAIMI0 PE3yabTaTOB BBITIOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAaOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMCHU y‘-ICGHOl"O COTpyaAHHUYCCTBa CO CBCPCTHHKAMH B COBMECTHOM MO3HABATEIbHON M
HCCHeJIOBaTeHBCKOﬁ ACATCIBHOCTH IIPU PCIICHHUU BO3HHKAIOMIUX HpO6J’IeM Ha OCHOBC yqéTa



Oo0IIMX MHTEPECOB U COTJIACOBAHMS TO3UIMH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JIEHCTBHIA, ONIPEACIICHIE KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcaIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh LEIHU JCATCIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIBHOCTh, BBIOUPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTaBIISITh HJIM KOPPEKTHPOBATH IMPEIJIOKCHHBIH AITOPUTM JACHCTBHN IMpU
BBINIOJTHCHUH 3aJlaHMi C y4ETOM IOJYYCHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEII[ECTBAX U PEAKLUsIX, OLCHUBATh COOTBETCTBUE IOJYYCHHOTO Pe3yJbTaTa 3asiBICHHOMN LeIH,
yYMEHHE MCIIOIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaracMbie B YCIOBUH 3aJaHUI.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3ylbTATOB 10 OCBOCHUIO 00S3aTEIBHOIO COJEp)KaHus,
YCTaHOBJICHHOTO JIaHHOW (enepanbHOil pabodeid TporpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJaromMMUCs Hay4YHbIe 3HAHUS, YMEHHS U CHOCOObI JeWCTBUHM, crenuduyeckue s
HpGI{MGTHOﬁ oOJractu ((XI/IMI/IE)), BUJbI JCATCIBHOCTU IO IIOJYYCHUIO HOBOI'O 3HAHUA, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaI[HsX.

K xonity oOyuenus B 8 ki1acce rnpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLTUXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX TOHATUMN: aTOM, MOJEKYJa, XUMUUECKAN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPO/HAs), BAJIEHTHOCTb,
OTHOCUTEINIbHAs aTOMHAas M MOJIEKYJSpHAas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIpHas
Macca, MaccoBasl JI0JII XMMHUYECKOrOo 3JIEMEHTAa B COEJUHEHHH, MOJIAPHBIA OOBEM, OKCHU[,
KHCJIOTA4, OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas
peakuus, KiaccU(PUKaAIMs peakuui: peaklMM COECIUHEHUS, pPeaKlUu pasJoKEHUs, peakluu
3aMeIIeHus], peaklui 0OMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKkIiH, TeIIoBoi 3P deKT peakuuu,
A7IpO aTOMa, JIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paJlyC aTOMa, XUMUYECKas CBS3b,
NoJIsIipHasl U HEMOJspHas KOBaJEHTHas CBS3b, MOHHAS CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBasi J10Jis BellecTBa (IMPOLIEHTHAst KOHIIEHTPAallKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH HOHATHUS TpU
ONMCAHUU BEUIECTB U UX NPEBPALLEHUII;

HCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUJIsl COCTaBJieHHsI (QOpMYJ BEIIECTB W ypaBHEHUN
XUMHUYECKHUX PEAKIIHIA;

OTpeeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb OKHCIEHUS
HJIEMEHTOB B OMHAPHBIX COEIMHEHHSX, MPUHAIICKHOCTh BEIIECTB K ONpPEIENEHHOMY KIIACCy
coeuHEeHUH no GopmynamM, BUJ XUMUYECKOH CBSI3M (KOBAJICHTHAsl M MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMmbic [lepuogunueckoro 3akona JI. 1. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOWCTB XHUMHYECKHMX JJIEMEHTOB OT HX IIOJOXKEHUS B
Ilepnonnueckoi cucreme, 3aKOHOB COXPAHEHHUsI MACChI BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOIapo;



ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMUYECKHUX
AJIEMEHTOB: pa3inyaTh MOHATHSA «TJIaBHas nmoArpynna (A-rpynmna)» u «mmodounas noarpynmna (b-
TpyIIa)», Majble 1 OOJbIINE TEPUO/Ibl, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«I[lepuonnueckass cucreMa xumuyeckux odnemeHtoB J[. W. MenzgeneeBa» ¢ 4YHCIOBBIMU
XapaKTEePUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsn sjapa, oOriee
YHCIIO 3JIEKTPOHOB M PAaCHpeIeIICHNE UX 0 3JICKTPOHHBIM CIIO0SIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPIraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKLIUU
(110 YKCIy U COCTaBY YYacTBYIOLIUX B PEAKIIMU BEIIECTB, MO TEII0BOMY 3G (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPXKJas  ONUCAaHME TMpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIIUM;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUUCIISTH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COCIMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
MPOBOAMTH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM PEaKIuu;

IPUMEHSTh OCHOBHBIE ONEPALlMU MBICIUTEIbHON E€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEeMATHU3alINI0, KIaCCU(PUKAIUIO, BBISIBJICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— JUISL M3YYEHHS] CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHi, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaONIOJIeHWEe, UW3MEpEeHUe, MOJICIUPOBaHUE, OJKCIHEPUMEHT (pealbHbli U
MBICJICHHBIN);

CJIeIOBaTh MpaBUJIaM IOJIb30BAHUS XUMUYECKONU MOCYAON U 1a00opaTOpHBIM 000PYIOBaHHUEM, a
TaKXKe MpaBUIaM OOpaIeHHsI C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKLHUSMH 1O BBIITOJHEHHIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOUPAHHUIO Ta3000pa3HbIX BEIECTB
(Bomoposia M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C ONpPENEIEHHOM MAacCOBOM Jo0iei
pacTBOPEHHOIO BEIIECTBa, IUIAHUPOBATh W TMPOBOJUTH XHUMHUYECKHE OSKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMONIBI0 HWHAMKATOPOB (JIaKMYC,
deHondranzent, METUIOPAHXK U IpYTHe).

K koHiy oOyueHus B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX NMOHATUN: XMUMHUYECKHM AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHUOH, aHWOH, IIPOCTOE  BELIECTBO,  CIOKHOE  BELIECTBO,  BAJIIEHTHOCTD,
AJIEKTPOOTPHULATEIBHOCTD, CTENEHb OKHCIICHHs, XUMHUYECKas pEeaklus, XUMHYECKas CBs3b,
TETIOBON P PEKT peakiu, MOJb, MOJISIPHBII 00BEM, pacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAINS, PEAaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakluy, OKHCINUTEIb, BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
aM(pOTEepPHOCTh, XMMHUYECKasi CBA3b (KOBAJIECHTHAs, MOHHAs, METANINUECKas), KpUCTALITHYECKas
pemeéTKa, KOpPpO3HMsl METAUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pPEaKUHH, MPEAeIbHO
nonyctumast koHueHntpauus [1/1K Bemectsa;

WJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATHA W MPUMEHSTD 3TH IMOHATHS IIPU
OIIMCaHUU BEIIECTB U UX MPEBPALLECHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JUJIsl COCTaBJeHHsSI (QOpMyJ BEIIECTB W ypaBHEHUN
XUMUYECKUX PEAKLIUN;

ONpENENATh BAJICHTHOCTb W CTENEHb OKHMCICHHS XUMWYECKHX DSJIEMEHTOB B COEIUHEHUSX
pPa3IMYHOIO COCTaBa, NPHUHAMIEKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCy COCIUHEHHU I10
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX



COCIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKOW (popMmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COEUHEHUH, TUI KPUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEIECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona JI. WM. MenaeneeBa W JE€MOHCTPUPOBATH €r0
IIOHMMAaHME: OIUCBIBaTh M XapaKTepu30BaTh TabinuHyro (opmy I[lepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas moArpymnmna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynmna)», manele u Oojblune NEpUOIbl, COOTHOCUTH 0003HAUYEHUs, KOTOpBIE
UMEIOTCS B IMEPUOJMYECKOM TabyuIEe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sAApa, oOliee YnUCiIo JIEKTPOHOB U paclpe/ielieHue ux
10 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEePUOAOB U INIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJIaccu(pUIUpOBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELECTBA, XMMUUYECKUE peaKIU
(Mo 4YMCIy W COCTaBy Y4YacCTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHenU(UUIECKHEe XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIO’KHBIX BEILECTB, MOATBEPKIasi ONMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUil;

COCTaBJIATh YPaBHEHHUS MIEKTPOIUTUUYECKOMN IUCCOLMAIMU KUCIIOT, LeJIoueil U coJiel, MoJIHbIe U
COKpAIEHHBIE YPABHEHUSI PEAKIMII MOHHOTO OOMEHa, YpaBHEHUS PEaKLMM, MOATBEPKAAOIINX
CYIIECTBOBaHHME I'€HETHUECKON CBA3M MEX/Y BEIECTBAMU PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINUN TOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOI'0 OanaHca 3TUX PeaKLui;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XMMUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBHUSX;

BBIUNCIIST OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XMMUYECKOI0 3JIeMEeHTa M0 (opMyse COCIUHEHMs, MAacCOBYIO JOJIO BEIeCTBa B pacTBOpE,
IIPOBOAMTDH PAcUEThI [0 YPABHEHUIO XUMUYECKON peaKuu;

coOJIr0/1aTh MpaBUIIa MOJb30BaHUS XUMHUECKON MOCYA0H U 1a0opaToOpHBIM 000py/lIOBaHHUEM, a
TaKk)Ke MpaBuiia 0OpallleHus C BELIECTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yTiaeKuciaoro rasa);

IPOBOAMTH DPEAKIMM, TIOATBEPKAAIONINE KAYECTBEHHBIM COCTaB Ppa3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS M  MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE ONEpPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CUCTEMaTU3alMI0, BBISIBJICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H — JJISl U3y4eHUs
CBOMCTB BEUIECTB U XUMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METOJABI IIO3HAHUSA —
Ha0JII0/IeHuE, U3MEPEHNE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumenoBanue KomnuecTBo uacos DnekTpoHHbIe (IU(pOoBHIE) 00pa3o
pasnicoB U TEM Bcero Kontponbnsle  IIpakTuueckue
IPOrpaMMEI paboThI paboThI
Paznes 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
1.1 Xumusa — BaxkHast 5 0 2 bubmumoreka [IOK https://m.edsoo.ru/7f41837
o0nacTb

C€CTCCTBO3HAHUA U


https://m.edsoo.ru/7f41837c

Ne HanmeHnoBanue KonnuecTBo yacos
/1 PpasnicoB u TEM Bcero Kontponbnbie IlpakTudeckue
IIPOTPaMMBI paboThI paboThI

IIPAaKTUYECKOU
NesITeNIbHOCTH YeJIOBEKa

1.2 BemecTtBa u 15 1 1
XUMHYECKHE PEaKIIUU

Hroro mo pazneny 20

Pa3znen 2. Baxxnelimmue NpeaACTaAaBUTEC/IN HECOPraHNYE€CKUX BEIIECTB

2.1 Bo3ayx. Kucnopon. 6 0 0
ITousatue 06 okcumax

2.2 Bogopon.Ilonsarue o 8 0 1
KHACJIOTaX U COJIAX

2.3 Bopa. PactBopsr. 5 1 1
[Tousitue 06
OCHOBAHUSAX

2.4 OCHOBHBIE KJIACCHI 11 1 1
HEOPraHMYECKUX
COCTMHEHUN

Hroro mo pazueny 30

OnekTpoHHbIe (U(poBHIE) 00pa3o

bu6muoreka IIOK https://m.edsoo.ru/7f41837

bu6muoreka [IOK https://m.edsoo.ru/7f41837
bub6muoreka IIOK https://m.edsoo.ru/7f41837

bub6mmoreka [IOK https://m.edsoo.ru/7f41837

bubmmoreka [IOK https://m.edsoo.ru/7f41837

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[I. U. MenaeneeBa. CTpoeHHe

cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEJIbHBIE Pe€aKIuu

3.1 Ilepuoanueckuii 3aKoH 7 0 0
u Ilepuonnueckas
CUCTEMA XUMUYECKUX
anemenTtoB JI. U.
MenpaeneeBa. Ctpoenue

aTroma
3.2 XuMu4deckas CBSI3b. 8 1 0

OxucauTenpHo-

BOCCTAHOBUTEIILHBIC

peakuuu
Hroro no paszneny 15
PeszepBHOE Bpems 3 0 0
OBLIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOT'PAMME

9 KUIIACC
Ne  HammeHnoBanwue KonnyectBo yacoB
/T pasnenoB U TeM  Bcero Kontponbhbie [IpakTiueckue
IIPOrpaMMBI paboThI paboThI

Pasnen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIUH
1.1 INoBTOpeHnue n 5 1 0

yriryOJaeHue 3HaHUH
OCHOBHBIX Pa3JIeoB
Kypca 8 Kkiacca

bubmuoreka [IOK https://m.edsoo.ru/7f41837

bub6muoreka [IOK https://m.edsoo.ru/7f41837

bubmuoreka [IOK https://m.edsoo.ru/7f41837
bubmmoreka [IOK https://m.edsoo.ru/7f41837

DnexTpoHHBIE (ITUPPOBLIE) 00pa3oBaTENbHBIC

pecypchl

bubmuoreka [IOK https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne  HaumenoBanue KomnuectBo yacos

/Il pasienoB M TeM  Bcero Kontponbusie [IpakTuueckue
paboThI

IIPOrpaMMBI paboThI

1.2 OcHOBHBIE 4 0 0
3aKOHOMEPHOCTH
XUMHYECKUX
peakuuii
1.3 DOnexkrponutuueckas 8 1 1
JIACCOLIMAIHS.
XuMudeckue
peaxiuu B
pacTBopax

Hroro no pazneny 17

Pasznen 2. Hemera/iibl ¥ UX COeIMHEHUS

2.1 O6mas 4 0 1
XapaKTEePUCTHKA
XAMHUYECKHUX
asieMeHToB VIIA-
rpynmnsl. ['anorenst

2.2 Oo6mas 6 0 0
XapaKTEePUCTHKA
XUMHYECKHUX
snemeHToB VIA-
rpynisl. Cepa u eé
COCJIMHECHHUS

2.3 O6mas 7 0 1
XapaKTepUCTHKA
XUMHYECKHUX
2J1eMEHTOB VA-
rpynmnsl. A30T,
dochop n ux
COETUHEHUS
2.4 O6mas 8 1 2
XapaKTEepUCTHKA
XUMHYECKHX
25eMeHTOB [VA-
IpyHNIbl. YTiaepon
U KPEMHMH U UX
COETMHEHUS

Hroro mo pazneny 25
Pa3gen 3. MeTaJJIbl M UX COeTUHEHU ST

3.1 OOmmue cBoiicTBa 4 0 0
METAJIJIOB

3.2 Baxueiiue 16 1 2
METAJUIbI U UX
COEUHEHUS

Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpyxaonias cpeaa

DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTEILHbIE
pecypchl

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

bu6muoreka LIOK https://m.edsoo.ru/7f41a636

bubmmoreka [IOK https://m.edsoo.ru/7f41a636

bubmmoreka [IOK https://m.edsoo.ru/7f41a636

bub6mmoreka [ITOK https://m.edsoo.ru/7f41a636

bub6mmoreka [ITOK https://m.edsoo.ru/7f41a636

bubmoreka [ITOK https://m.edsoo.ru/7f41a636

bubmmoreka [IOK https://m.edsoo.ru/7f41a636


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

Ne  Haummenomanue KomnuecTBo yacos DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTEILHbIE

/Il pasienoB M TeM  Bcero Kontponbnslie [Ipaktnueckue pecypebl
IIPOTPaMMBI paboThI paboThI
4.1 BemecTBa u 3 0 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a636

MaTc€pHralibl B
KU3HHU 4CIIOBCKaA

Hroro mo pazneny 3

PesepBHOE Bpems 3 bubnunorexa LIOK https://m.edsoo.ru/7f41a636
OBILEE 68 4 8

KOJIMYECTBO

YACOBTIIO

[TPOIT'PAMME

YYEBHO-METO/JIUYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YYEHUKA

* Xumus, 9 knacce/ Pymzurtuc I'.E., ®enpaman @.I°. AkimonepHoe o0miectBo «M31aTenbcTBO
«IIpocBemenune»
Xumus.8 kimace: yueb. st odnieoopazosar. opranuzamuu/ I'.E. Pymzutec @.I". denpnaman.-M.:

[Ipocsemenue ,2021

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

Pymsutuc I'.E., ®enpaman @.I'. Xumus. Heoprannueckast xumus. Opranudeckast Xumusi. 9
KJIacc: y4eOHUK /i1 00111e00pa3oBaTesibHbIX yupexaennit. — M.: [Ipocsemenune, 2018.
Pymsutuc I'.E., ®enpaman @.I". Xumus. Heoprannueckas xumusi. 8 Kiaacc: yueOHUK st
o0mieo0pazoBarenbHbIX yupexaenuii. — M.: [Ipocsemenne, 2018.

I'apa H.H. Xumus. Ypoku B 8 kiacce. — nocooue ans yuurens. — M.: [Ipocemenue, 2012.
['apa H.H. Xumus. Ypoxu B 9 kiacce. — nocodue ans yuurens. — M.: [Ipocsemenue, 2015.
Paneukuit A.M. /lunaktuueckuit matepuain no xumuu 8-9 knaccel. — M.: IIpocsemienue, 2014.

['apa H.H. Xumus. [Iporpammsl o61ieo0pazoBaTenbHbIX yupexaenuil. 8§ — 9 kmacesr, 10 — 11


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

kJjaccsl. bazoBelil ypoBeHnb- M: Ilpocsemenne, 2013r

JlonosHUTEIBHAS IUTEPATYPA U1 YUUTENSA

[apmmn, A. I1. Heopranmueckass XuMus B cCXeMax, pUCYHKax, Ta0iuiax, popmynax,
XUMHUYECKHUX PEAKIUsIX. - 2-€ U3l., ucrp. u joi. - CI16.: Jlanb, 2006. — 288 c.

['yzeit, JI. C. Xumus. Bonpocsl, 3a1aun, ynpaxxaeHus, 8-9 kii.: yuebHoe mocodue s
obmeoOpazoBarenpHbIx yupexaenuii /J1. C. I'yzeit, P. I1., CypoBuesa.- Ipoda,2018.-288c.: u.
[TaBnoB, H. H. O6mast u Heopranuueckasi XuMusi.- 2-e u3ll., nepepad. u gom.- M.: [lpoda, 2021-
496 c.: un.

Xumusi. 8-9 ki1.: KOHTpoabHBIE padoThl K yueOHukam JI.C. I'yzes, B.B.Copokuna,
P.I1.CypoBuesoit «Xumus-8» u «Xumusa-9».-M.: Ilpoda, 2013.-192 c.

bpeiirep JI.M. Xumus. 9 xiacc. [loypounsie minansl. — Boarorpaa: Yuutens, 1 nonyroaue -
2003. -99 c, 2 momyronue — 2005. — 87 c.

Ypoku XuMu# ¢ IpuMeHEeHneM HH()OPMAIIMOHHBIX TexHOoorui. Hemerammsl. 9 kiacc:
pa3paboTKu ypokoB, 3a1anus 1uid noarotoBku k [ A u EI'D, 3anaun u pemieHus.
MeTtonuyeckoe mocodue ¢ anekTpoHHbIM npuiiokenuem / T.M. Congarosa. M.: [1nanera, 2011.
—240 c.

Xomuenko WN.I'. CoopHUK 3a/1a4 U yIIpaKHEHUH 110 XUMHUH JIJIS1 CPEAHEN 1IKOJIbL/

N.I". Xomuenko.-2-e u3a. uctp. u gon.— M.: PUA «Hosas BomHa»: M3narens Ymepenkos.-2010.-
214 ¢

Xomuenko W.I'. Pemenue 3agau mo xumun/ N.I'. Xomuenko.— M.: PUA «HoBast BonHa»:
Nznatens YMmepenkos.-2010.-256 ¢

Xomuenko W.I'. [Tocobue mo xumuu a1 noctymnaroniux B By3sl/ N.I'. Xomuenko.-4-e uza. ucmp.
u jor.— M.: OOO «M3natensctBo HoBast BomHay: Mzmatens YMmepenkos.-2020.-480 ¢
OHIMKIIONIETNYSCKUH cltoBaphb oHOTO XMMuKa / B.A. Kpurvan, B.B. Cranmo. — 2-e u3., ucrp.

— M.: Ileparoruka, 1990. - 320 cueOHO-METOTMYECKUN KOMILIEKT



Pymsutuc, I'. E. Xumus. OcHoBsl 00mieit xumun. 11 kiacc: yued. aiis obmieoOpa3osar.
yupexaenuit: 6a3oBsiii yposens / I'. E. Pymsutuc, ®@. I'. ®enpaman. - 12-e u3a. - M. :
[Ipoceemenue, 2018,- 159 c. : u.

Xumus.10-11 knacesl: mporpammsl i 00111€00pa30BaTENbHbBIX YUPEKICHUN K KOMIUIEKTY
yueOnukoB aBT.I'. E. Pym3utuca, ®.I'. ®enpamana. Asrop H.H.I'apa - M.: [Ipocsemnienue,

2018r.

JlononHuTENBHAS IUTEPATYPA Ul YUUTEIIS:

I'apa H.H. Xumus. KoarponsHsie u mpoBepounsie padotsl. 10 — 11 kmacest / H.H.I'apa. — M.

Hpoda, 2018 1.

Paneuxwuii, A. M. [IpoBepounbie paboTel mo xumuu B 8-11 kitaccax: mocodue s yautens /M.
Paneuxwuii. - M.: [Ipocsemienue, 2021.
Xumus B Tabnuiax u cxemax.M3mpanne 2-e.CI16.:000 «Bukropus mirocy, 2013.- 96 c.

JononHuTenpHAS IUTEPATYpa JUIsl YUAIMXCS:

I'apa H.H., I'abpyceBa H.1. Xumus. 3agaunuk ¢ «moMoimHukoM». 10-11 kmaccsl - M.:
[Tpocsemienue, 2013r.

[TpumepHas mporpamma cpefHero (I0JIHOT0) 061iero o0pa3zoBaHus M0 XUMHUHU (6a30BbII
YpOBEHB). XUMHS : COOPHUK HOPMATUBHBIX TOKyMeHTOB/ cocT. D.J]. Jlnectpos, A.I'. Apkanbes.-
M.:Ipoda, 2022-112 c.

Kyspmenko, U. E. Tectsr mo xumuu. 8-11 knaccer : yaedbnoe nocobue / H. E. Ky3smenko, B.
Epémun. - M. : Ox3amen, 2006.

Panmenkmit. A.M. Xumus. J{unaktuaeckuit matepuai .10-11 kmaccoB: mocodue aiist yautenen



o0meoOpa3oBarenbHbIX yupexaeHuii -M.: I[Ipocsemenue, 2011.- 144 c.

Camoe noJTHOE M3/1aHUE TUTIOBBIX BapUAaHTOB peanbHbIX 3aaanuii EI'2.2014. Xumust/aB.-cocT.
A.C.Kopomenko, M.I'. Cuactuna.- M.: Actpens, 2022.-187 c.- (DUIIN).

Cagun, I'. A. OnuMmnuagnasie 3aganus mo opranndeckoit xumuu. 10-11 xmaccer / I'. A. CaBuH. -
Bonrorpaa: Yuurens, 2022.

CaBum, I'. A. Onumnuaanelie 3a1aHus 110 Heopranudeckoil xumuu. 9-10 xmacest / I'. A. CaBuH. -
Bounrorpaa: Yuurens, 2022.

[TeuaTHble nocOOUS

Ta0nuibl MOCTOSTHHOTO SKCITOHUPOBaHUs «lleprouueckas cucteMa XUMHYECKHX 3JIEMEHTOB
. N.MengeneeBay, «Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH»,
«OIEKTPOXUMUYECKUH Pl HAIPSHKEHUH MeTauioBy, «KauecTBeHHbIE peakliuy Ha KaTUOHBI U
aHHOHBD», «Kaccudukanus BemecTs.

KommuiexkT noprpeToB it kaOnHeTa XUMUU -1 9K3.

KommiexT yueOHbIx Tabmaui no xumuu. Paznen «Heoprannyeckas xumus» Cepus
«CoBpeMeHHbIe HarfsaHble Tocoous», 2021 r.

Komnsrorepnsie 1 UKT-cpencta

VY4eOHO-METOMNYECKUA KOMILIEKT

Pymsutuc I'. E. Xumusi. OcHoBbl 00mmieit xumun. 11 kmace: yue0. s 06meoopa3oBar.

yupexaenuit: 6a3oBeiii yposens / I'. E. Pymsuruc, ®@. I'. ®enpaman. - 12-e m3a. - M. :

[Ipoceemenue, 2018,- 224c. : un.

Xumus.10-11 kmacesl: mporpamMmsl i 00111e00pa30BaTeNbHBIX YUPEKICHUH K KOMILIEKTY

yaeOnukoB aBT. I'. E. Pym3utuca, ®.I'. ®enpamana. Asrop H. H. I'apa - M.: [IpocBemienne,



2018r.

JlononHuTEIbHAS TUTEPATYPA IS YUUTEIIA:

["apa H.H. Xumus. Meroanueckoe mocobue aist yuutens. Ypoku B 11 kiacce: mocodue st
yuauTenei oomeo0pa3oBaTeNbHbIX yupexaeauii. — Mocksa «lIpocsemenney», 2018 — 96¢.

['apa H.H. Xumus. KonrponsHsie u mpoBepounsie padotsl. 10 — 11 kmacest / H.H. I'apa. — M.:
Hpoda, 2017 r.

[TpumepHast mporpaMma cpeHero (IoJHOro) o0Iero oopa3oBanus Mo XUMUM (0a30BBII
ypoBeHb). XuMusi: COOpHIUK HOPMAaTUBHBIX JOKyMeHTOB/ cocT. D.J1. [{nectpos, A.I'.ApkaaneB.-
M.:lpoda,2022-112 c.

Paneuxuit A.M. Xumus. unaktudeckuid marepuain .10-11 kinaccoB: mocobue ajis yuutenen
o01eobpazoBaTenbHbIX Yupexkaenuii -M.: [Ipocsemenne, 2016.- 144 c.

Paneuxwii, A. M. [IpoBepounsie paboTsl 1o xumuu B 8-11 kimaccax : mocobue st yuurens /M.

Paneuxwuii. - M. : [Ipocsemienue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

Beenurtenannsiehttp:// www.chemnet.ru ['azera «Xumusi» u caiiT a1 yuutens «5 uay Ha ypok
XUMUN»

http://him. 1september.ru Enunas komnekuust LHOP: [Ipenmernas komnexuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIE IKCTICPUMEHTBI:
xumus. Komnexnus Poccuiickoro o0meo0pazoBaTeibHOTO IopTaia

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas omumnuaza mKoJIbHUKOB O XUMUHU
http://chem.rusolymp.ru Opranuueckas XUMus: SIEKTPOHHBIM YUeOHUK AJIsi CPEIHEN IIKOIIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBIA YIEOHUK



http://www hemi.nsu.ru OTKpbITBII KOTEIK: XUMUS
http://www.chemistry.ru JlucraniimonHasi oJlMMIIHA/IA 10 XUMHUK: TEICKOMMYHHUKAIIHOHHBIN

00pa30BaTeNbHbIN IPOEKT
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