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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 0011eT0 00pa3oBaHUs COCTaBIECHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENOIaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LEsAX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYarOIMXCA CpPEACTBaMHU YYEOHOIo IpEeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaaccam U
CTPYKTYpHUpOBaHME 110 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAETSAET KOJIUUECTBEHHbIE
Y KaUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHUS, PEKOMEHyEMYI0 I10CJIE0BATEIbHOCT U3yUYEHUs
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKH y4eOHOro mpolecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaroIMXCsl, ONPEAENISIET BO3SMOKHOCTHU MPEAMETA JIJIS peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 00miero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibraraM OOy4YeHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BU/IOB Y4eOHO-IIO3HABATENbHOM J1EATEIbHOCTH
00yyaroIerocs o OCBOCHUIO yUeOHOT0 COIepKaHMsL.

3HaHUE XUMUH CIYKUT OCHOBOU /I (POPMUPOBAHHSI MUPOBO33PEHHSI 00YYAIOLIETOCs, €T0
NPEICTaBICHUN O MAaTePHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B NMPHUPOJIE, O MyTIX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKOM 0€301acHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH [l caMOPa3BUTHUSA U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHOW I'PaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeIbHOCTH,  SKCIEPUMEHTAJIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HM, TaKk M B
npodecCHOHATBLHOMN 1eATeNbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJIEHHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECIEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaykeHHEeM 0a30BOi
HAyKH XMMUU Ha ONPeIeIEHHOM 3Tarie €€ pa3BUTHUSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCS CUCTEMbI NePBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CrpykTypa copaepkaHus IIPOrpamMMbl 10 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK e€ msyueHuro. CopepKaHME CKIAAbIBACTCS U3 CHUCTEMBI NOHATHM O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITTOTHSSA
(GyHKUIMU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TI0JIYyYEHHUS N3y4aeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUI U3 paHee U3YUEeHHBIX YUeOHBIX IpeaAMETOB: « OKpyKaroIui
Mup», «bronorus. 5-7 xnacced» u «Dusnka. 7 Kiace.

[Tpu n3yueHnn XUMHUN TPOUCXOAUT (POPMUPOBAHNE 3HAHUIH OCHOB XUMHUUECKONW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKHX 3HAHUNH — BaXXHEWIIMX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKuil, B
(GopMHpOBaHUM W pPa3BUTUM T[I03HABATEIbHBIX YMEHMM M HMX HNPUMEHEHHH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue 1eiu, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTh OOYyYEHHUs Ha CHUCTEeMaTHYecKoe NpuoOIIeHne oOydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOAaM  IO3HAHUS,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMHU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHANIBHON U €CTECTBEHHO-HAYYHOM ITPaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY>KaIOIIEr0 MUPa, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJTy4YE€HHbIE MPH U3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEHIeHUH NpoOsieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOU JeSATENBHOCTH;

— (popMupoBanue y o0yyaromuxcs ryMaHUCTHUYECKUX OTHOUICHUH, TOHUMAaHMS [IEHHOCTU
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKU LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

9 KUIACC

BemecTtBo M XUMHYeCKas peakuust

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux i3nemenroB [l W.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XHMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kalus, KajbLUsl U UX COEAUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BeniecTBa: BHJBl XMMHUYECKOW CBA3M. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUUECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJacCaM HEOPraHWYECKHUX COCIMHEHUM, N€HETHYEeCKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukarnus XMMUYEeCKAX PeaKkIuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YUYaCTBYIOILIHMX B PEAKIIH BEIIECTB, 110 TEITIOBOMY 3P (DEKTY, 10 H3MEHEHHUIO CTETICHEH OKHCIICHHS
XUMHUYECKHX JJIEMEHTOB, 110 OOpaTUMOCTH, IO YYacTHIO KaTaau3aTopa). OK30- H
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopoctn xumudeckoi peakuuu. IloHarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMnyeckom paBHOBeCHH. PaKTOPBI, BAUAIOLIME HA CKOPOCTh XUMHUYECKON
pEeaKLuy U MOJI0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOI 0 OanaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeXaHM3M JIMCCOLMAIIMU BEILIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nuccouranuu. CUibHbIE U ca0ble 3JIEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAaHUs peaKklMi MOHHOTO OOMEHa, IMOJIHBIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJEW B CBETE
npecTaBiIeHUi 00 3JIeKTpoJuTHUYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsiTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIMu OT BO3JACHCTBHUS pa3IMYHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOIUAIIIN
KHCJIOT, IeJ04el U coJiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEpPHUAJIOB), IPOBEACHUE OMBITOB,
WITIOCTPUPYIOIINX MPU3HAKM MPOTEKaHUs peakUui MOHHOro obOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaklUid (TOpeHHe, peakluu pPa3oKeHMs, COeIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUeCTBEHHBIX pEakUMii Ha MOHBI, pELIEHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemera/ibl 4 HX COCJUHEHHA

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XVUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJIEHCTBHE C METaUIaMM, HEMeTalljlaMH,



mesnoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelue Xi10puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XHMHUYecKHue cBoiicTBa. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U crenuduueckue). XUMUYECKUE peakuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTYYEeHUsI CEPHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIOTHI, KayecTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxnaenue cepel u eé
COEMHEHUN B mpupoje. XUMUYECKOE 3arps3HEHUE OKPY KAIOLIEH Cpe/ibl COeANHEHUS MU CEpbl
(KMCIIOTHBIE 10K, 3arpsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBpAILEHHS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero GuU3n4ecKue 1 XMMUYeCKHue
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (pU3NUECKHe U XUMUUYECKHE CBOICTBA,
npuMmeHeHue. KauecTBeHHas peakuyds Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
duznveckue W XUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHnid. XMMHUYeCKOe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeAMHEHUSMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amIoTpoIHble MOAUPUKALNN
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyueHue. lcmonb3oBanue QocdaToB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHNU OKHUCIIEHUS. YTJEepo/l, aJUIOTPOIIHbIE MOIU(UKAIIMH, PacTIpOCTPAaHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yriaepona, ux GpU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYEeCKUe MPOOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI100aJIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBINA 3QQeKT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoOJy4deHHe M mpuMmeHeHue. KauectBeHHas
peaknus Ha KapOOHaT-MOHBI. Mcnonab3oBaHKe KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIICHHOCTH
Y CEIBCKOM XO35IMCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEHIECTBaX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, STaHOJ, TJIULEPUH, YKCYCHAas KuciaoTa). [IpupoiHbie HCTOUHUKU
yII€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HEPTh), IPOAYKTHI UX TepepaboTKu (OeH3HH), UX POJIb
B OBITY M IpOMBINUIEHHOCTH. [loHsITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaxX, Oelkax,
yIJIeBOJaXx — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOe €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IMOJYYCHHE U TPHUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacrtaBieHuss o6 okcume kpemuus (1V) u
KpeMHHEBOU Kuciote. CHIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B MPOMBIIIICHHOCTH. BaxkHelmme
CTpOUTENIbHbIE MaTepHalbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnEPpUMEHN



U3y4YeHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (QU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEpUaAOB), O3HAKOMIIEHHME C 0OpasliaMd XJIOpUAOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJb30BaHUE
BUJEOMATEpHaoB), HaOJIOAeHHME Tpolecca OOYyIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKHX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cyinb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yI0OpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHUA U GocaT-uoH U U3yYeHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEpPUAIOB), H3Y4YEHHE MOJENeH KpPUCTAIUIMUECKUX pEETOK anMmasa, rpadura,
¢yepeHa, 03HaKOMJIEHHE C IPOLIECCOM aJICOPOIIMN PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHUBOrasa, MojdyueHue, coOupanue, paclio3HaBaHue U U3y4YeHHE CBOWCTB
VIJEKUCIOro ra3a, MPOBEJACHHME KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
W3yYeHUEe TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHUIIMKATHOM
MPOMBIIIUICHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 33124 110 TeMe «BakHenme HeMeTallIbl U UX
COCIMHEHUS».

MeTtasjibl M X COCAUHEHUS

OO6m1as xapakTEPUCTHKA XUMUUECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHH WX TIOJIOKEHUS
B [lepmoanueckoit cucreme xuMmuueckux snaemeHToB . M. MenneneeBa n CTpo€HHS aTOMOB.
Crpoenune MeramioB. Meramueckas CBsA3b M METAJUNIMYECKAs] KPUCTAIUIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HanpspkeHUM MertayuioB. Du3MUecKkne W XMMUYECKHE CBOMCTBa
MeTayioB. O6mue crnocoObl Moyy4eHus MeTauioB. [IoHsATHE O KOPPO3UK METAJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uH. CruiaBbl (cTanb, YyTyH, JIOPAJIIOMMHMHA, OpoH3a) M HX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B [leproanyueckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHUE B mMpupone. Ou3nveckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaywmsi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanwus. [Ipumenenne
HIEJIOYHBIX METAJJIOB U UX COCUHEHUMN.

[[{erouHO3emMenbHBIE METAIBI MATHUM U KalbIUi: oJioxkeHue B [leprnonnueckoii cucteme
xuMmudeckux snemeHtoB . M. MenpaeneeBa, CTpoeHHWE MX aTOMOB, HaXOXXJACHUE B MPHUPOJIE.
dusnyeckrie U XUMHYECKHE CBOMCTBA MarHUs W KabIUd. BakHeHWIHne coemWHEHUS KalbIHs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoir cucreme xumuueckux snemeHTtoB . U.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoit cucreme xumuueckux osnemeHtoB J[. .
MenzeneeBa, CTpOEHHE aTOMa, HaXO0XAEHUE B Npupoae. PU3HUECKHE U XUMHYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U coiu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenmn.

03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIUTABOB, X (DU3MYECKUMH CBOWCTBAMU, U3YUCHUE
PE3yIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIB30BAHNE BUICOMATEPHATIOB), 0COOCHHOCTEH



B3aMMOJICHCTBUSL OKCHJA Kajbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs Kejle3a B
KHCIOpOoJe  (BO3MOXHO  MCIIOJIb30BAaHUE  BUJEOMATEpHUANIOB), IMPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HaTpHS,
KU M KaJIbLUs (BO3MOXXKHO HCIIOJIb30BaHUE BUAECOMATEPHAJIOB), MCCIeI0BaHHE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTauibl U UX COSIUHEHUS».

XuMHus 4 OKpYsKamoas cpeaa

BemectBa u MaTepuainbl B IOBCEIHEBHOM KM3HU 4eJOBEKa. be3onmacHoe MCIOIb30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoms TpH XUMHYECKHX OXKOTax W
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYXKarollel cpefbl (MpeaenbHas OMyCcTUMas KOHLEHTPALUs
BeulecTs, gainee — [1/1K). Ponp Xxumuu B pelieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, ITOJIMMEPHBIE MaTePUAIIbI).

Mescnpeomemmnuie ceazu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU M3YYEHUU XUMHH B 9 Kilacce OCYLIECTBIISETCS
Yyepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHSITHH, SBIISIFOITUXCS
CHUCTEMHBIMU JJI1 OTAEJbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3(DPEKT, TEXHOIOT S, MaTepHAaIbI.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJIHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSTHHME BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas PeIIETKa, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €IUHULIBI
M3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€371b1, COHIIE.

buonorust: ¢dotocunTes, apixaHue, O6uocdepa, dKocUcTEMa, MHUHEpaidbHbIE YAOOpEeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILIECTBE MpaBUJIaMU MU HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIM9HOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMNA W PACHIMPEHUE OIbITa JIEATCIHHOCTH Ha e€
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XWUMHYECKOH HAyKH B J>KH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS O COIMAIBbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4e0HO-HCCIIeIOBATEIILCKON, TBOPUYECKOHM W JPYrUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACATEIHHOCTH MPHU BBHITIOJIHEHUH YUe€OHBIX, MO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIIKH CBOMX TOBAPHUIICH C TIO3UIMH HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MMOHWMAaHHUS CYITHOCTHA HAYYHOW KapTHHBI MHPA, IPEICTABICHIS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YEIIOBEKA C MPUPOTHONW CPEIO, O POJIU XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHHUS HAOJIOaeMbIX IPOIECCOB W SIBJICHUW, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYEHUWIO M TO3HAHMIO, JI0003HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 3I0POBbSI:

OCO3HaHHE [ICHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJIEHHS IpaBHI
0€30MacHOCTH NP OOPACHUH ¢ XUMHYECKUMHU BEIIECTBAMH B OBITY U peabHON KU3HHU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOro pojJia, yBAXKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAMBUAYAJbHOW TPAEKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIaITUPOBATHLCS B IPODECCHOHATILHON CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4YaeMble PU U3YUCHUU XUMUU, JJI PEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAIOIIEH MPUPOAHON CPENOMl, Uil TOBBILICHHS YPOBHS 3KOJIOTMYECKOMN
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAJIBHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEeMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 00ecnedrnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOMN ACSITEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacKpbIBAaTh CMBICII XMMHUYECKUX MOHATHN (BBIIETATh UX XapaKTePHbIE MPU3HAKU, YCTaHABIIUBATh
B3aUMOCBSI3b C JIPYTMMH TIOHSITHSIMH), WCIOJIB30BaTh TOHSATHSA MJIsi OOBSICHEHHUS OTICIHHBIX
($akKTOB U SABJICHUIA, BBIOMPATH OCHOBAHMSI U KPUTEPHUH IS KiTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAyKTUBHBIC, TIO AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUECHUS,

yYMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOJIb3yeMble B XHMHH, MPEoOpPa3oBBIBATH MIUPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMU4eckass (opMmylia W ypaBHEHHE XHUMHYECKOM peakiuu — TpU PEIICHHH Yy4eOHO-
MO3HABATEJIBHBIX 3a/a4, C YYETOM OTHUX MOJCIbHBIX NPEACTABICHUN BBIBISTE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3yYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIESCTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eCTBUA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMM M MPOBEACHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBITIOJHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpa@uK U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIE PE3YIIbTaThl TO3HABATEILHOM JIEATETLHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MPOEKTA);

yYMEHHSI y4eOHOr0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HAaBATEIbHOU U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOThI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATeNbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JIOKEHHBIN aATOPUTM JEHCTBUM IIPU BBITIOJHEHUU 3aJaHUI
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yJibTaTa 3asiBICHHOM 1I€JTH, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJiaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOW pabodyell IpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CHTYAIUsIX.

K konny oOyueHus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIEHUS, XUMHUYECKAs PeakLHs, XUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakuuu, MOJIb, MOJSPHBIA 00BEM, pPacTBOp, JIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, IEKTPOIUTUYECKAs JAUCCOLMAlMs, peakUU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHUCIHTEIb,  BOCCTAHOBUTEIIb,
OKHMCJICHME€ M BOCCTaHOBJIECHUE, AJIOTPONMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAUIMYecKas), KpUCTAUIM4ecKas peumeérka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peakluH, IPeAcsIbHO JOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M NPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY JUId COCTaBlieHHs (opMys BeIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIECHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJlaccy COelMHEHHH Mo (opmyniam, BHJ XMMUYECKOH CBS3M (KOBaJCHTHAsi, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COECIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona /. 1. MenaeneeBa U 1€MOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CHUCTEMBl XMMHYECKHX OHJIEMEHTOB: paszivuyaTh MOHATHS «TJaBHas mnojarpymma (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», manele u OoJblive MEpUOJBI,
COOTHOCUTbH 0003HAUEHUS], KOTOPhIE UMEIOTCS B IEPUOINYECKON TaOIHIIe, C YHCIOBBIMU
XapaKTEpUCTUKAMHU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sA1pa,
o0111ee 4nCio 3JIEKTPOHOB U paclpesielieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH
o01ye 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DJIEMEHTOB M WX COCAMHEHUH B
Ipesesiax MaJbIX EPUOOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS X aTOMOB;
KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHU COOTBETCTBYIOINX XUMUYECKUX PEAKIINII;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIIMU KUCIIOT, IIEJI0Yed U COJIEH,
MIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIil HOHHOTO 0OMEeHa, ypaBHEHHS PEaKIUH,
MOATBEP)KIAIOMUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IMOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OayiaHca 3TUX PEaKInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPAILCHUI B PA3JIMUHBIX YCIOBUSX;

BBIYUCIISATh OTHOCHUTENIBHYK) MOJIEKYJIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIFO XUMHUYECKOTO 3JIEMEHTa 110 (hOpMyJie COSMHEHHS, MaCCOBYIO JIOJIFO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

coOnrofaTh mMpaBuia MOJB30BAHUS XMMHUYECKOW TMMOCYIO0M ©  JaOOpaTOpHBIM
o0opysoBaHHEM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSMH T10 BBITOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OIBITOB IO MOTYYEHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YTJIEKHCIIOTO ra3a);

MPOBOJUTH PEAKIIMU, MOJITBEPKAAOIIME KAYECTBEHHBI COCTAB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHat-, (ocdart-,
CWJIHMKAT-, CyJib(]ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HM3yYECHHBIX
METAJJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAaX HEOPTaHUYECKUX BELIECTB;
MIPUMEHSTh OCHOBHBIE OIEpPAllMM MBICIUTEILHON NIESITEIBHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000OIIEHHEe, CHUCTEMAaTHU3allui0, BBISBICHUE MPUYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLIHI, €CTECTBEHHO-
HAyYHBIC METOIBI IO3HAHUS — HAOIIOACHHUE, H3MEPEHUE, MOICTTUPOBAHUE, IKCIICPHUMEHT

(peanbHBIN 1 MI)ICJIeHHLIi/’I).



9 KITACC

KoaunvecTBo yacoB JJIeKTPOHHBIE
Ne OBbIE
HaumeHoBaHue pa3eioB U TeM MPOTrPaMMbl Bc Komrpoar, IIpakTuuec (1upponsie)
n/n HbIe o0pa3oBaTe/ibHbIE
ero KHe padoThl
padoTbI pecypchl
Pasnea 1. BemecTBo M XuMH4yecKkne peakiun
11 [ToBTOpeHue u yriayOieHne 3HaHU OCHOBHBIX Pa3/iesioB Kypca 5 1 0 bubnnoreka [JOK
' 8 Kiacca https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
1.2 O i 4 0 0
CHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX PEaKIIHii httos://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS AUCCOIMALINSA. XUMUYECKUE PEaKIIUU B 8 1 1 bu6mmoreka [IOK
' pacTBopax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JIbl 1 HX COeMHEHUS
21 OO0m1as xapakTepucTuka XuMuaeckux smeMeHToB VIIA- 4 0 1 bubnmnoreka [JOK
' rpymisl. [amoreHst https://m.edsoo.ru/7f41a636
29 OO11ast XapakTepUCTHKA XUMHUYECKUX 3JIeMEHTOB V|A-rpynmsl. 5 0 0 bubnuoreka [IOK
' Cepa u €€ coeluHeHNs https://m.eds00.ru/7f41a636
53 OO0m1as XxapakTeprucTUKa XUMHUECKUX 2JIEMEHTOB V A-TpyIIIIbL. 7 0 1 bubnuotexa [JOK
' A3or, dpochop u ux coenuHEeHUs https://m.edsoo.ru/7f41a636
94 OO0m1as XxapakTeprucTUKa XUMHIECKUX 371eMeHTOB |V A-Tpynmsl. 3 1 9 bubnmnoreka [JOK
' VYrnepoa v KpeMHUHN U UX COEMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 25

Pasznen 3. MeraJLiibl 1 X COeTMHEHUSA



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

bubmuoreka [JOK

3.1 1 Obmme croficTsa meTamion 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 B 16
AKHEHIIEe METAIUIEL U UX COEqUHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus n okpy:kawmas cpeia
4.1 BerecTBa 1 MaTtepualibl B )KU3HUA YEJIOBEKA 3 bubnmorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa [TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

9-A KJIACC
N Jara Koan
" Tlman ®PakT Tema ypoka YecTB
n/n
0
4acos
Paznea 1. BemecTBo 1 xummn4yeckune peakuun (174.)
Tema 1.1 IloBTOpenue n yriy0ieHue 3HAHUIT OCHOBHBIX pa3/iesioB Kypca 8 kiaacca (54.)
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cuctema xumuueckux snementoB Jl. 1. Mengeneena
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOIOB
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB
4 Bunbl xuMudeckoii CBS3M U TUIBI KPUCTAILTHIECKUX PEIIETOK
5 Konumponsnas paboma Nel nio reme «[loBropenue u yriryOieHre 3HaHUH OCHOBHBIX Pa3zesioB Kypca 8
KJ1accay
Tema 1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX peakuui (44.)
Knaccudukanus XuMHUECKUX peaklui Mo pa3INyHbIM MPU3HAKAM
[TonsiTHE O CKOpOCTH XUMHUYECKOM peakinu. [IoHsTHE 0 TOMOTE€HHBIX M F€TEPOT€HHBIX PEAKIIUIX
3 [TonsiTHe 0 XUMHUECKOM paBHOBECUH. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON peaKuu U
MI0JIO’)KEHNE XUMHUYECKOTO PABHOBECHS
9 OKHCTUTENbHO-BOCCTAHOBUTEILHBIE PEAKIIUI
Tema 1.3 DuekTposuTHYecKasi JUCCONUANNA. XUMUYECKHE PeaKIMU B pacTBopax. (84.)
10 Teopus snexkTpouTUUECKON quccoranui. CUIbHBIE U CTa0bIe AIEKTPOIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIuil
12 XUMHUECKUE CBOICTBA KUCIOT U OCHOBaHUN B CBETE MPEACTABICHUI 00 3IEKTPOIUTUYECKON TUCCOLUAINN
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUI 00 dJIEKTPOTMTHIECCKON TUCCOIUAIINN




14

[TonsTue o ruaponaU3e coen

15 0O000111eHrEe U cUCTEMAaTU3aLNS 3HAHUI
16 Konumponsnas paboma No2 1o reme «JIEKTPOIUTHIECKAS JUCCOLMAINSA. XUMUUYECKHE PEAKIINU B
pacTBopax»
17 IIpakTyeckas padora Ne 1. «Pemienne s3kcriepuMEHTaIbHBIX 3a/1a49»
Pazgen 2. Hemerasibl 1 uX coeauHenus (254.)
Tema 2.1 O0mas xapaKTepuCTHKA XUMUYECKHX 3J1eMeHTOB VII-A rpynnbl. ['anorensl. (44.)
18 OO011ast XapakTepUCTHKA raJIoreHoB. XMMHUUYECKHE CBOIMCTBA Ha IIpUMEpE XJiopa
19 Xnoposogoposa. CossiHas KUCII0Ta, XMMUYECKHE CBOWCTBA, IIOJyYEHUE, IPUMEHEHHE
20 IIpakTyeckas padora Ne 2 no teme «llomyuenue constHON KUCIOTHI, N3y4EHHUE €€ CBOMCTB»
21 Bolunciienus 1o ypaBHEHUSIM XUMHUYECKUX PEAKIUN, €CIIM OJIMH U3 PEareHTOB JJaH B U30bITKE
Tema 2.2 O01masi XapaKTepUCTHKA XUMHYECKHUX 3J1eMeHTOB VI-A rpynmnsl. Cepa u eé coennHeHus. (64.)
22 OO0mas xapakrepucTika 3JeMeHToB VIA-rpymmbt
93 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl U €€ coelMHeHUH B Ipupoae. XUMHUECKUE
CBOMCTBA CEpPBI
24 CepoBoniopo/1, cTpoeHue, GU3nIecKue 1 XMMUYECKHE CBOMCTBA
25 Oxkcuppl cepbl. CepHast KMCIIOTa, (PU3MUECKUE U XUMHUYECKUE CBOWCTBA, IPUMEHEHNE
26 XUMHUUECKUE peaKIiH, JIeXKallie B OCHOBE MPOMBIIIUIEHHOT'O CIIOC00a MOJTyYeHHs CEPHOM KHCIIOTHI.
XHMHYECKOE 3arpsI3HEHUE OKPYIKAOLIEN CPebl COEIUHEHUSIMU CEPBI
27 Brruncnenue MaccoBoil 10U BBIXOJA TPOAYKTA pEaKIuu
Tema 2.3 O01masi XapaKTepUCTHKA XUMHYECKHUX 3JIeMeHTOB V-A rpynnsl. A30T, (pocop 1 ux coenHeHH. (74.)
78 Ob6mas XapaKTeprCTI/IKa 31eMeHTOB VA-Tpymibl. A30T, paCIpOCTpaHEeHUE B IPUPoJie, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA
29 AMMHUak, ero ¢puznYecKrue 1 XUMUYECKUe CBOWCTBA, MOJyUYeHHE U IPUMEHEHNE
30 IIpakTnyeckas padora Ne 3 no teme «llomyuenne ammuaka, U3yuyeHUe €ro CBONCTBY
31 A30THas KUCI0Ta, €€ (rU3nUecKue 1 XUMUYECKUEe CBOWCTBA




Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUeCTBE MUHEPAIBbHBIX YI00peHui. XUMU4ecKoe

32 3arpsi3HEHUE OKPYKAIOLIEH Cpelibl COEIMHEHHUSIMU a30Ta

33 ®ochop. Oxcun dhochopa (V) u pochopras kucnora, Gpu3nuecKre U XUMUISCKUE CBOWCTBA, TOTyYeHUE

34 Hcnonp3oBanue ¢pocdaToB B KaUeCTBE MUHEPAIBbHBIX YA0OpEeHUH. 3arpsi3HEHHE IPUPOAHON CpelIbl
dbocdaramu

Tema 2.4 O01masi XapaKTepUCTHKA XUMHYECKHUX 3J1eMeHTOB |V-A rpynnsl. Yriiepoa u KpeMHUii 1 uX coeinHeHus. (84.)

35 Yraepoa, pacnpocTpaHeHUE B IPUPOE, (pU3nueckre u XMMUYECKUE CBOMCTBA

36 Oxcuapl yraepona, ux pu3NuecKnue 1 XMMUYECKHE CBOMCTBA. DKOJIOTHYECKHE MTPOOIEMBI, CBSI3aHHBIE C
okcuzaom yriepoaa (1V)

37 VYrosnbHas Kuciora u e€ conu

38 IIpakTuyeckas padora Ne 4 no teme "llonyuenue yrinekucnoro ra3za. KauectBeHHas peakius Ha kapOoHaT-
noH"

39 [TepBoHavabHBIC TOHATHSA 00 OPTAHMYECKUX BEIIECTBaX KaK O COSUHEHHUAX yriaepoa

40 KpemHuuii u ero coequHeHus

a1 IIpakTuyeckas padora Ne 5. Pemenue skcnepuMeHTaNbHBIX 3a71a4 10 TeMe «BakHeline HeMeTasulbl U UX
COEJIMHEHUS»

42 Konmponvnaa paboma Ne3 nio reme «Baxxkneille HeMeTaIbl U UX COCTUHEHUSD)

Pa3znen 3. Merauninbl U ux coexunenus (204.)
Tema 3.1 O0mue cBoiicTBa MeTaJLI0B. (44.)

43 OO61mmas xapakTepucThKa XUMHUYECKUX AJIEMEHTOB — METaJUIOB. MeTanminueckas CBSI3b M MEeTaJUInYecKas
KpucTaunueckas pemeérka. Gusnyeckrue cBONCTBA METAIIIOB

44 XUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUI PSAJT HAPSHKEHUH METAIIIIOB

45 O6mue crioco6b! monyueHus: MeTauioB. CriiaBel. BeraucneHus mo ypaBHEHUSIM XUMUYECKUX PEaKIUid, ecliu
OJINH U3 PEAreHTOB COAECPKUT IPUMECH

46 [TonsiTHe 0 KOPPO3UH METAIIIOB

Tema 3.2 BaxkHeliune MeTaJIbl M UX coequHeHus. (164.)
47 [IlenoyHbIe METAILITBI




48

OKCI/II[BI U TUAPOKCUIBI HATPUA U KAJIUA

49 [llenoyno3eMenbHBIC METAJIbI — KAJIBIIUA M MarHui
50 Baxueiime coeTMHEHUS KaTbIUs
51 O0o001IeHre U CHCTeMaTU3alus 3HAHUH
52 JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI
53 IIpakTyeckas padora Ne 6 no teme "JKEcTKOCTh BOABI M METO/BI €€ yCTpaHeHus"
54 AmoMuHUR
55 AmMoTepHBIe CBOMCTBA OKCH/IA U THUIPOKCHIA
56 Kenezo
o7 Oxcuppl, rumpokcusl u conu xenesa (1) u xenesa (111)
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
59 IIpakTyeckas padora Ne 7. PemieHue skciepuMeHTANbHBIX 33]1a4 110 TeMe «BakHelinue MeTasuibl U UX
COCITUHEHUSD)
60 Brruncnenus o ypaBHEHUSIM XUMHUECKUX PEAKIIUN, €CIIM OJIMH U3 PEareHTOB JaH B U30BITKE WIIA COJICPKUT
pUMecH. BBIYHCICHNS MacCOBOM JIOJTM BBIX0J1a TIPOAYKTA PEAKIIUU
61 O06o01IeHre u cucTeMaTu3alus 3HaHu|
62 Konumponsnas paboma Ne4 o reme «BaxxkHeiime MeTauibl ¥ UX COSIUHEHUS
Pasnen 4. Xumus n okpy:xawomas cpena. (34.)
Tema 4.1 BemecTBa n MaTepuaibl B KU3HH YesioBeKa. (34.)
63 BemrecTBa 1 Matepualbl B MOBCEHEBHOM KU3HU YETIOBEKA
64 XUMHYECKOE 3arpsI3HEHUE OKPYIKAOIIEN CPEBI
65 Ponp xuMuu B pellieHnH SKOJIOTHYECKHUX MPodiieM
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3SHAHUIA
67 PesepBHeIit ypok. O000IIeHHE U CUCTEMATHU3AIIHSI 3HAHHHA
68 PesepBHEIi ypok. O000IICHHE U CUCTeMATH3aIHS 3HAHHIA




ITOYPOYHOE IIVTAHUPOBAHUME

9-b KJIACC
N Jara Koan
" Tlman ®PakT Tema ypoka YecTB
n/n
0
4acos
Paznea 1. BemecTBo 1 xummn4yeckune peakuun (174.)
Tema 1.1 IloBTOpenue u yriry0/ieHue 3HaAaHHMII OCHOBHBIX pa3/iesioB Kypca 8 kiacca (54.)
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cuctema xumuueckux snementoB Jl. 1. Mengeneena
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOIOB
3 Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIECTB
4 Bunbl xuMudeckoii CBS3M U TUIBI KPUCTAILTHIECKUX PEIIETOK
5 Konumponsnas paboma Nel nio reme «[loBropenue u yriryOieHre 3HaHUH OCHOBHBIX Pa3zesioB Kypca 8
KJ1accay
Tema 1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX peakuui (44.)
Knaccudukanus XuMHUECKUX peaklui Mo pa3INyHbIM MPU3HAKAM
[TonsiTHE O CKOpOCTH XUMHUYECKOM peakinu. [IoHsTHE 0 TOMOTE€HHBIX M F€TEPOT€HHBIX PEAKIIUIX
3 [TonsiTHe 0 XUMHUECKOM paBHOBECUH. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON peaKuu U
MI0JIO’)KEHNE XUMHUYECKOTO PABHOBECHS
9 OKHCTUTENbHO-BOCCTAHOBUTEILHBIE PEAKIIUI
Tema 1.3 DuekTposuTHYecKasi JUCCONUANNA. XUMUYECKHE PeaKIMU B pacTBopax. (84.)
10 Teopus snexkTpouTUUECKON quccoranui. CUIbHBIE U CTa0bIe AIEKTPOIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIuil
12 XUMHUECKUE CBOICTBA KUCIOT U OCHOBaHUN B CBETE MPEACTABICHUI 00 3IEKTPOIUTUYECKON TUCCOLUAINN
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUI 00 dJIEKTPOTMTHIECCKON TUCCOIUAIINN




14

[TonsTue o ruaponaU3e coen

15 0O000111eHrEe U cUCTEMAaTU3aLNS 3HAHUI
16 Konumponsnas paboma No2 1o reme «JIEKTPOIUTHIECKAS JUCCOLMAINSA. XUMUUYECKHE PEAKIINU B
pacTBopax»
17 IIpakTyeckas padora Ne 1. «Pemienne s3kcriepuMEHTaIbHBIX 3a/1a49»
Pazgen 2. Hemerasibl 1 uX coeauHenus (254.)
Tema 2.1 O0mas xapaKTepuCTHKA XUMUYECKHX 3J1eMeHTOB VII-A rpynnbl. ['anorensl. (44.)
18 OO011ast XapakTepUCTHKA raJIoreHoB. XMMHUUYECKHE CBOIMCTBA Ha IIpUMEpE XJiopa
19 Xnoposogoposa. CossiHas KUCII0Ta, XMMUYECKHE CBOWCTBA, IIOJyYEHUE, IPUMEHEHHE
20 IIpakTyeckas padora Ne 2 no teme «llomyuenue constHON KUCIOTHI, N3y4EHHUE €€ CBOMCTB»
21 Bolunciienus 1o ypaBHEHUSIM XUMHUYECKUX PEAKIUN, €CIIM OJIMH U3 PEareHTOB JJaH B U30bITKE
Tema 2.2 O01masi XapaKTepUCTHKA XUMHYECKHUX 3J1eMeHTOB VI-A rpynmnsl. Cepa u eé coennHeHus. (64.)
22 OO0mas xapakrepucTika 3JeMeHToB VIA-rpymmbt
93 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl U €€ coelMHeHUH B Ipupoae. XUMHUECKUE
CBOMCTBA CEpPBI
24 CepoBoniopo/1, cTpoeHue, GU3nIecKue 1 XMMUYECKHE CBOMCTBA
25 Oxkcuppl cepbl. CepHast KMCIIOTa, (PU3MUECKUE U XUMHUYECKUE CBOWCTBA, IPUMEHEHNE
26 XUMHUUECKUE peaKIiH, JIeXKallie B OCHOBE MPOMBIIIUIEHHOT'O CIIOC00a MOJTyYeHHs CEPHOM KHCIIOTHI.
XHMHYECKOE 3arpsI3HEHUE OKPYIKAOLIEN CPebl COEIUHEHUSIMU CEPBI
27 Brruncnenue MaccoBoil 10U BBIXOJA TPOAYKTA pEaKIuu
Tema 2.3 O01masi XapaKTepUCTHKA XUMHYECKHUX 3JIeMeHTOB V-A rpynnsl. A30T, (pocop 1 ux coenHeHH. (74.)
78 Ob6mas XapaKTeprCTI/IKa 31eMeHTOB VA-Tpymibl. A30T, paCIpOCTpaHEeHUE B IPUPoJie, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA
29 AMMHUak, ero ¢puznYecKrue 1 XUMUYECKUe CBOWCTBA, MOJyUYeHHE U IPUMEHEHNE
30 IIpakTnyeckas padora Ne 3 no teme «llomyuenne ammuaka, U3yuyeHUe €ro CBONCTBY
31 A30THas KUCI0Ta, €€ (rU3nUecKue 1 XUMUYECKUEe CBOWCTBA




Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUeCTBE MUHEPAIBbHBIX YI00peHui. XUMU4ecKoe

32 3arpsi3HEHUE OKPYKAIOLIEH Cpelibl COEIMHEHHUSIMU a30Ta

33 ®ochop. Oxcun dhochopa (V) u pochopras kucnora, Gpu3nuecKre U XUMUISCKUE CBOWCTBA, TOTyYeHUE

34 Hcnonp3oBanue ¢pocdaToB B KaUeCTBE MUHEPAIBbHBIX YA0OpEeHUH. 3arpsi3HEHHE IPUPOAHON CpelIbl
dbocdaramu

Tema 2.4 O01masi XapaKTepUCTHKA XUMHYECKHUX 3J1eMeHTOB |V-A rpynnsl. Yriiepoa u KpeMHUii 1 uX coeinHeHus. (84.)

35 Yraepoa, pacnpocTpaHeHUE B IPUPOE, (pU3nueckre u XMMUYECKUE CBOMCTBA

36 Oxcuapl yraepona, ux pu3NuecKnue 1 XMMUYECKHE CBOMCTBA. DKOJIOTHYECKHE MTPOOIEMBI, CBSI3aHHBIE C
okcuzaom yriepoaa (1V)

37 VYrosnbHas Kuciora u e€ conu

38 IIpakTuyeckas padora Ne 4 no teme "llonyuenue yrinekucnoro ra3za. KauectBeHHas peakius Ha kapOoHaT-
noH"

39 [TepBoHavabHBIC TOHATHSA 00 OPTAHMYECKUX BEIIECTBaX KaK O COSUHEHHUAX yriaepoa

40 KpemHuuii u ero coequHeHus

a1 IIpakTuyeckas padora Ne 5. Pemenue skcnepuMeHTaNbHBIX 3a71a4 10 TeMe «BakHeline HeMeTasulbl U UX
COEJIMHEHUS»

42 Konmponvnaa paboma Ne3 nio reme «Baxxkneille HeMeTaIbl U UX COCTUHEHUSD)

Pa3znen 3. Merauninbl U ux coexunenus (204.)
Tema 3.1 O0mue cBoiicTBa MeTaJLI0B. (44.)

43 OO61mmas xapakTepucThKa XUMHUYECKUX AJIEMEHTOB — METaJUIOB. MeTanminueckas CBSI3b M MEeTaJUInYecKas
KpucTaunueckas pemeérka. Gusnyeckrue cBONCTBA METAIIIOB

44 XUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUI PSAJT HAPSHKEHUH METAIIIIOB

45 O6mue crioco6b! monyueHus: MeTauioB. CriiaBel. BeraucneHus mo ypaBHEHUSIM XUMUYECKUX PEaKIUid, ecliu
OJINH U3 PEAreHTOB COAECPKUT IPUMECH

46 [TonsiTHe 0 KOPPO3UH METAIIIOB

Tema 3.2 BaxkHeliune MeTaJIbl M UX coequHeHus. (164.)
47 [IlenoyHbIe METAILITBI




48

OKCI/II[BI U TUAPOKCUIBI HATPUA U KAJIUA

49 [llenoyno3eMenbHBIC METAJIbI — KAJIBIIUA M MarHui
50 Baxueiime coeTMHEHUS KaTbIUs
51 O0o001IeHre U CHCTeMaTU3alus 3HAHUH
52 JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI
53 IIpakTyeckas padora Ne 6 no teme "JKEcTKOCTh BOABI M METO/BI €€ yCTpaHeHus"
54 AmroMuHUT
55 AmMoTepHBIe CBOMCTBA OKCH/IA U THUIPOKCHIA
56 Keneso
o7 Oxcuppl, rumpokcusl u conu xenesa (1) u xenesa (111)
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
59 IIpakTyeckas padora Ne 7. PemieHue skciepuMeHTANbHBIX 33]1a4 110 TeMe «BakHelinue MeTasuibl U UX
COCITUHEHUSD)
60 Brruncnenus o ypaBHEHUSIM XUMHUECKUX PEAKIIUN, €CIIM OJIMH U3 PEareHTOB JaH B U30BITKE WIIA COJICPKUT
pUMecH. BBIYHCICHNS MacCOBOM JIOJTM BBIX0J1a TIPOAYKTA PEAKIIUU
61 O06o01IeHre u cucTeMaTu3alus 3HaHu|
62 Konumponsnas paboma Ne4 o reme «BaxxkHeiime MeTauibl ¥ UX COSIUHEHUS
Pasnen 4. Xumus n okpy:xawomas cpena. (34.)
Tema 4.1 BemiecTBa 1 MaTepuajbl B :KU3HHU YeJIOBeKa. (34.)
63 BemrecTBa 1 Matepualbl B MOBCEHEBHOM KU3HU YETIOBEKA
64 XUMHYECKOE 3arpsI3HEHUE OKPYIKAOIIEN CPEBI
65 Ponp xuMuu B pellieHnH SKOJIOTHYECKHUX MPodiieM
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3SHAHUIA
67 PesepBHeIit ypok. O000IIeHHE U CUCTEMATHU3AIIHSI 3HAHHHA
68 PesepBHEIi ypok. O000IICHHE U CUCTeMATH3aIHS 3HAHHIA




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYUEHUKA
o Xumwus, 8 knacc/ ['abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., JIéBkun A.H.,
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»
o Xwumus, 9 xknacc/ 'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., JIéBkun A.H.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnienue

METOAUYECKHUE MATEPHAJIbBI U1 YUUTEJIA
®denepalibHBIN rOCyAapCTBEHHBIM 00pa30BaTENbHbII CTaHIAPT OCHOBHOTO O0ILIEro
oOpazoBaHHs

https://fgosreestr.ru/educational_standard

Konnennus npenonaBanus yuedHoro npeamera "Xumus"
https://docs.edu.gov.ru/document/0b91a0fbd7deae619ad552137f44dc3d/

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
www.elementy.ru
www.fcior.edu.ru
www.xumuk.ru


http://www.elementy.ru/
http://www.elementy.ru/
http://www.elementy.ru/
http://www.elementy.ru/
http://www.elementy.ru/
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