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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMHH Ha YPOBHE OCHOBHOI'O O0OIIEr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero oOpa3zoBanus, npenactasieHHbIX B @I'OC OOO, a Taxke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCITUTAHUS U € y4ETOM KOHIICTIIUH MpPEnoJaBaHus y4eOHOTro mpeamera
«Xumus» B 00pa3oBaTeIbHbIX opranu3anusax Poccuiickoit @enepanun.

[Tporpamma 1mo XumMuM Ja€T NpeACTaBICHHE O LesaX, oOwed crparernu oO0ydeHus,
BOCIIUTaHUS M Pa3BUTHUA OOYYarOIMXCS CPEACTBAMHU Y4YeOHOIo IpEeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COJAEPKAHUE, IIPEyCMATPUBAET pacHpe/elIeHue ero o Kjaccam u
CTPYKTYpHUPOBAHUE 110 pa3fiesiaM U TeMaM IPOrpaMMbl 110 XUMHH, ONPENEIsIeT KOJINYECTBEHHbIE
U KayeCTBEHHbIC XAPAKTEPUCTHKH COAEP)KAHUS, PEKOMEHIYEMYIO IIOCJIE€JOBaTEIbHOCTh
U3yUYEHHs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOro
npoIriecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNIbHOM MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TaKKe TPeOOBaHUM K pe3ysibTaTaM 00yueHUs] XUMHUH
Ha YpOBHE Leled M3y4yeHUs IMpeaIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JeSITeILHOCTH 00yUaIOIIEerocs: IO OCBOCHUIO yUEOHOTO CO/ICPIKAHMSL.

3HaHUE XUMUH CIIY>)KUT OCHOBOH U1l POPMHUPOBAHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
IpEeJCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEN
NPEJCTABICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 IBOJIIOLUH BEIIECTB B MPUPOJIE, O MyTIX
pemieHuss TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOH, MUIIEBOM U AKOJIOTUYECKOM 0e30nacHOCTH, Mpo0sIeM 3paBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET peanu3alil BO3MOXHOCTEW s caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011ei 1 PyHKINOHATBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00yyarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOH  JeATEeIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HHM, TaKk H B
po(hecCHOHATLHOM JIeATEIBHOCTH;

3HaKOMUT €O CHEHM(PHUKON HAYYHOIO MBIIICHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbl U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOU TPaMOTHOCTH O0YYaIOLINXCS;

CHOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHT CBOM BKJaJ B OJKOJOTHYECKOe 0OpazoBaHue
oOyyJaromuxcs.

JlanHbple HampaBlieHHs B OOyYeHMM XUMHM 00€CIeuMBarOTCs cnenudukoil conepxaHus
y4eOHOTO TpeaAMeTa, KOTOPBIM SBISETCS TEJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOM HAYKW XMMUU Ha OMPeIeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroMKMHUCS CUCTEMBI NEPBOHAYATIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrpykTypa copaepkaHHsl NPOrpaMMbl 10 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e msydenuto. ConepkaHue CKIAAbIBACTCA M3 CUCTEMBl MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI IMOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OPraHM30BaHbl 10 MNPUHLUITY IOCJIEI0BATEILHOTO PAa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEACTABIECHUN PA3HOTO YPOBHSL:



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

— [lepuonnueckoro 3akona /[[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUH aToMa U XUMUUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 3NIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOIO YPOBHSI K JpYyromy,
BBIMOJIHAS (DYHKIHMU OOBSICHEHHS] W NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl 0 XHUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHON IIPUPOIBL,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAaHUIO U METO/aM I03HaHus B Hayke. M3yueHue xumun
OPOUCXOAUT C MPHUBJICYEHUEM 3HAHUW W3 paHEe M3YUEHHBIX YYEOHBIX IPEIAMETOB:
«Oxkpyxaronmuii Mupy», «buonorus. 5—7 kiacce» U «Pu3uKa. 7 KJI1acc.

[Tpu n3yueHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUUYECKOI HAayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKOMN NEATEIBHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3a/ladya y4eOHOro MpeaMeTra COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHX
HOJIOXKEHUH, JIOCTYMHBIX OOOOIIEHUI MMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B
npruOOIIEHNU K HAYYHBIM METOaM MO3HAHMS [P N3YYEHUH BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GbopMUPOBAHUKM M PAa3BUTHM IO3HABATEJIbHBIX YMEHUH M HMX TMPUMEHEHUHM B Y4yeOHO-
MO3HABATEJILHON U yueOHO-UCCIIEI0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MPaBUIl O€30MacHOTO
oOpaleHus C BeIIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy M3y4YeHMH XMMHUU Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
pUOOpEHN TaKKe LEIH, KaK:

— (popmHupoBaHUE WMHTEIIEKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOYYEHHS Ha CHUCTEMaTHYECKOe NpHOOIIeHHEe OOyJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IIO3HaHuS,
bopMUPYIOIIUM MOTHBAILIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOIUMHUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMA, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIM ), IMEIOIIMX YHUBEPCAIbHOE 3HAUECHHE JJIs1 PA3IMYHBIX BUAOB JESATEIbHOCTH;

— ¢opmupoBanue obmel GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
YyHuclie YMEHHI OOBSCHATh M OLICHUBATDH SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3ysl 3HAHUS U
OMBIT, TOJy4YEHHbIE MNPH H3YYEHUH XHUMHH, TNPUMEHATh MX TMpPH pElIeHUH npolieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

— (opmMupoBaHue y 00y4yaroumxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM AJi1 BBIPAOOTKM 3KOJOTHYECKH Ie]1ecoo0pa3HOro MOBENEHUs B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIENIAX COXPAHEHMsI CBOErO 3J0POBbA M OKPY’KAIOIIEH MPUPOJAHOU
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4YEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouiIs ¥ HAMIPaBICHHOCTH JaTbHEHUIIEro o0ydeHusl.

OO11ee 4nciIO 4acoB, OTBEACHHBIX I M3YYEHHUS XMMHUU HAa YPOBHE OCHOBHOT'O OOILETro
oOpa3oBaHms, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Heseno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HaykK. Teina u
BemecTBa. Du3nyeckre CBONCTBAa BEHIECTB. ArperatrHoe cocrosiHue BemiecTB. [lonsTue o
MeTOJIaX MMo3HaHusl B XuMUU. YucTeie BenlecTBa U cMecu. CriocoObl pa3iesieH s cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTa B COCIMHEHUH.

KosmmuectBo BemecrBa. Monbs. MonsipHass macca. B3anmoCBsA3b KOJIMYECTBA, MACChl U
Yucia CTPYKTYPHBIX €IMHHMI] BeIIecTBa. Pacy€Trl o hopMynaM XUMHUYECKUX COSTUHEHUN.

Ouznyeckue U XMUMHYECKHUE SIBJICHHS. XUMUYecKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIECTB. XuMuUeckue ypaBHeHHs. Kimaccuduxanus XuMudeckux peakuui
(coenuHeHus, pa3noKeHHs, 3aMelIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYJOi, MmpaBuiiaMyd paboThl B J1a0opaTopuu U mpuéMamu
oOpartieHusi ¢ 1aboOpaTOpHBIM O0OpYIOBAaHUEM, M3YYEHHE U OMHCaHue (U3NYECKUX CBONCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB, HAOMIOIeHNEe (PU3HUECKUX (IIJIABICHUE BOCKA, TASTHHUE JIhJIA,
pacTupaHue caxapa B CTYIKe, KUTIEHWE W KOHJIEHCAIIUS BOJBI) M XUMHUYECKUX (TOPEHHUE CBEYH,
MIPOKaTMBAaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBIE MeJla ¢ KUCIIOTOM) sSBIeHU, HaOI01eHne
W OINKCAaHWE TPU3HAKOB NPOTEKaHUS XMMHUUYECKMX peakuui (pas3oKeHHe caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >keneza ¢ pacTBopoM conu Mmenu (II), m3ydenme cmocoOoB
pa3fiesieHus CMeceil: C MOMOIIBI0 MarHuTa, (UIbTPOBaHHE, BHINApPUBAHME, JAUCTUIUIALINA,
xpomatorpadus, TpoBeIEeHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJICHHE W OINHCaHUE
pe3yJabTaTOB MPOBEJICHUS OMNBITA, WJUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHMsS] MAacChl, CO3JaHHUE
MoO/IeJIel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — sleMeHT M MpOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoe, Gpu3ndeckue 1 XUMHUYECKHE CBOMCTBA (PEaKIi TOPEHHUS).
Oxcupgpl. Ilpumenenue xucnopoga. CrnocoObl MOJIy4eHHsS KHCIOpoJa B JlabopaTopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — aioTpornHas MOIu(HUKAIAS
KHCIIOpO/Ia.

TemoBoit >(hdexT XuMUYEeCKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO 3 dekTa, pazpyieHrne 030HOBOTO CJIOSI.

Bogopon — »saemeHT u TmpocToe BemiecTBO. HaxokaeHue BoIOpoAa B MPUPOJE,
duznYeCcCKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oTyueHus. KucioTe! u comu.

Momnsipabiii 00b€M ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopel. HackimieHHsle u
HEHACBHIIIICHHbIE PACTBOpBI. PacTBOpMMOCTh BemiecTB B Boje. MaccoBas Jonsi BeIllecTBa B



pactBope. XUMHUYECKUE CBOWcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpHpoie. 3arps3HEHUE MPUPOIHBIX BOA. OXxpaHa W OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcunpl. Kiaccudukanus OKCHIIOB:
cojeoOpa3zyroue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpa3zyromue. Homenknatypa
OoKcHI0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHne okCuaoB.

OcHoBanus. Kraccudukanuss ocHoBaHWM: MIENIOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @u3MUeCKHME M XMMUYECKUE CBOWCTBA OCHOBaHMM. llomyuenue
OCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenkinarypa kucior. @usndyeckue U XUMHUYECKHE
cBoiicTBa kuciot. P aktuBHoctu metaioB H. H. bekerosa. Ilosnyyenue Kucior.

Comu. Homenknatypa coisieid. @uznueckue U XMMUUYECKHe cBoiicTBa coiieid. Ilonyuenue
COJICH.

I'eneTnueckas cBsI3b MEKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHUN.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE OTMpeJIeNICHHE COJIEpKaHusl KUCIOpOoia B BO3AyXe, MOJIyYeHHe, cooupaHue,
pacrlo3HaBaHWE W WM3yYEHUE CBOMCTB KHCIOPOJa, HAOMIOJCHHE B3aWMOJCUCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BO3HUKHOBEHUS M TPEKpaIICHUsI TOpeHHs (Iokapa), O3HAKOMIJICHHUE C
oOpasamMu OKCHJIOB M OIMCAHWE HX CBOWMCTB, IOJIydeHHE, COOHMpaHue, paclio3HaBaHUE U
W3y4YEeHHE CBOWMCTB BOAOpoaa (TOpeHHe), B3auMojelcTBUe Bojopoaa c¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIB30BAHKE BHICOMATEPUAIOB), HAOIIOEHIE O0PA3IOB BEIIECTB KOJIUYECTBOM
1 Momnb, ucciaeaoBaHUE OCOOEHHOCTEH PAacTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHONM MAacCOBOM J10JIeil pacTBOPEHHOTO BEIIECTBA,
B3aMIMOJICHICTBHE BOJABI C MeTallaMH (HaTpueM M KajblleM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHNE OOpPa3I[OB HEOPTAaHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKH WHJUMKATOPOB B pPAcTBOpax KHUCIOT U IHIENIOYeH, M3yueHue
B3aumoeicTBuss okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMH,
peakuuii HeUTpalM3aluM, TOJy4YEeHHE HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula IpyTuM U3 pacTBOpa COJIM, PEIlIeHHE SKCIEPUMEHTANIbHBIX 3a7a4 o TeMe «Baxkuelue
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Ilepuoguyecknii 3axkoH u Ilepuognyeckasi cucrema xumudeckux sjiaementos JI. U.
MenaeneeBa. CTpoeHue aToM0OB. XMMUYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBeie TOMBITKH KJIACCU(UKANIMA XUMHYECKHX JJIEMEHTOB. [loHsATHE O Trpynmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DJIEMEHTHI, KOTOpbIE 00pa3yroT aM()OTEPHBIC OKCHJIBI M THUIPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepmoanueckas cucrema xumuueckux a3yementos J[. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepuoauueckoid cucTemsl
xumuuecknx snemeHTtoB J[. M. MenneneeBa. Ilepuoabl u rpynmbl. DU3NYECKHUA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYMIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX sjaep. M3ortombl. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XuMUYECKHUX 3eMeHTOB [lepuoanueckoit cuctemsl
. W. MenneneeBa. XapaKTepUCTUKAa XHUMHUYECKOTO JJIEMEHTAa [0 €ro IMOJOXEHUIO B
Ilepuoanueckoit cucreme J[. 1. Menzaeneesa.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYIaM U MEpUOaM.

3nauenue [lepumoanueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB
JUI pa3BUTHs HayKU U npakTuku. 1. . Menaenees — yu€HbI U IrpakJaHVH.



Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX AIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucineHuss. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE — peakiuu. lIponecchr
OKHCJICHUSI U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHe 00pa3loB BEIIECTB METAUIOB MU HEMETAJUIOB, B3aUMOJEHCTBHE T'MJIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEH, IPOBEICHHUE OIBITOB, WUIHOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi (TOPEHUE, pEAKLIUU PA3JI0KEHUS, COCITUHEHUS).

Mescnpeomemmnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBSA3€M NPHU M3yYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 HCMOIb30BaHME KaKk OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSTHH, TaK U IOHSITHIH,
ABJIAIOIUXCSI CACTEMHBIMHM JUISl OTAEIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC MOHATHS: HAy4HBIH (akT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIMW3,  CHUHTE3,  KiaccupuKauus,  [EPUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPHUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIWI, H30TOIBI,
pPaIMOaKTUBHOCTh, MOJICKYyJa, SJCKTPUUYECKUN 3apsii, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BEIMYHMHBI, €IUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3a61, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBICE TMOPOJIBI, IOJIEC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTtBo m XUMHYeCKasi peaKuust

Ilepuonnueckuii 3akoH. llepuoamueckas cucremMa xumuueckux i3ementos J[. H.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHHM CBOWCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kallvs, KaJlblUsi U HUX COECIUHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B Ileproanueckoii cucteMe u CTPOEHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHJbI XUMHYECKOW CBSA3M. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BeIlECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJjacCcaM HEOPraHMYECKHUX COEIMHEHUH, IeHETHYeCcKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUUECKHX peakuil MO pa3Iu4HbIM MpHU3HaKaM (IO YUCITY U COCTaBY
YYacTBYIOUIMX B PEaKIUU BEIHIECTB, MO TEMJIOBOMY H3(PQeKTy, M0 H3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). DK30- H
HHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o cxkopoctu xumudeckoil peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsarue o
karanuse. lloHarne o XxumuueckoM paBHOBecHH. DPaKTOpbI, BIMAIOIIAE HAa CKOPOCTh
XMMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIBHON peakunu. COCTaBlIE€HUE YPAaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCMIOIBL30BaHUEM METO/1a HIIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHl U HENEKTPOIUThl. KaTnoHbI,
aHMOHBL. MeXaHu3M JHCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBS3U.
Crenens auccoruanyy. CUIbHBIEC U CIA0bI€ SIEKTPOIUTHI.



Peakumu noHHOro oOMeHa. YCIIOBUS MPOTEKaHMUS peaklUil HOHHOTrO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBbIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIeH B CBETE
IpEeACTaBICHUN 00 3JIEKTPOIUTHYECKON Jucconuanuu. KadecTBEHHblE peaklUUU Ha HOHBI.
ITonsATHE O THIpPONIHU3E CONEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB —
METa/UIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpUs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEakUuu OT BO3ICHCTBHS DPa3IMUYHBIX
(akTOpOB, MCCIEAOBAHHUE SJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIMALUT
KHUCJIOT, IIeio4Yell M cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHUJEO MaTepuasoB), IMPOBEICHUE
OIBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHWs peakUuil MOHHOro odMeHa (oOpa3zoBaHME
ocajika, BBbIJCNICHHE Tra3a, OOpa30BaHME BOJbBI), OINbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (FOpEHHE, peakLUuu pa3ioXKEHHs, COCIUHEHMS),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IIOMOIIbI0 KAaYECTBEHHBIX pEakUUil Ha HOHBI,
pelLIeHNe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmas xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHn okuciaeHus. CTpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TraJOr€HOB.
XuUMHUECKUe CBOMCTBa Ha MpuMepe XxJopa (B3aUMOJEHCTBME C MeETaulaMH, HeMeTallaMH,
menoyamu). Xsopoopopoa. ConsHas KHUCIOTa, XUMHYECKHE CBOMCTBA, IOJIyuyeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHM3M uesoBeka. Baxuelue Xmopuas
U UX HaXO0XJIEHUE B IPUPO/IE.

OO6mas xapaktepucThKa 3JeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyeckue CBOMCTBA NMPOCTBHIX BELIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYECKHe M XHMHUYecKHhe cBoicTBa. OKCHIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOme kak MpeacTaBUTENs Kiacca KUCIOT M creuududeckne). XHUMUYECKHE PEaKIuu,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMy4eHus cepHoil kuciaoThl. [IpuMeneHue
cepHoii KucnoThl. COJM CEPHOM KHCIOTHI, KaUeCTBEHHAs peakuus Ha cynbhaT-uoH. Haxoxaenue
ceppl U €€ CcoelMHEHUH B TMpHpoae. XHUMHUECKOE 3arpsA3HEHHE OKpy’Karlollehd cpeabl
COEJIMHEHUSMH Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mass xapakrepucTuka 31eMEHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHM OKHUCIEHHUsA. A30T, paclpocTpaHeHHEe B TNpupone, (usuueckue u
XUMHYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (u3n4eckue U XMMUYEeCKHe
CBOWCTBA, MoJly4ueHue 1 npuMenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHre. KauecTBeHHas peaklds Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
busznyeckue M XUMHUYECKHE CBoOiicTBa (oOlIMe Kak TMpeACTaBUTENs Kilacca KUCIOT |
cneunpuyeckue). Vcnonpb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XUMHUYeCKoe 3arpsi3HeHHE OKpY’KaloIIeld Cpebl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docdopa, duznueckue nu xumuaeckue cpoiictBa. Oxcuna dochopa (V) u docdhopnas Kuciora,
¢u3nueckue M XUMHYECKHE CBOIcTBa, mosydeHue. lcmonb3oBaHue QochaToB B KauyecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mass xapaxktepuctuka 35eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHU OKHCICHUS. YTIIEpOJ, aJUIOTPONHbIE MOIUDHUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoiictsa. Ancop6uus. Kpyrosoport yriepoaa B mpupoze.



Oxcunpl yraepona, ux GU3NUecKue U XMMUYECKHe CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. JKOJOTUYECKHE TPOOJIEMBbI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(@ekT. YronpHas Kuciora u eé
CONM, WX (PU3MUECKHE M XMUMHMYECKHE CBOICTBa, MOJydeHHE M mpumeHeHue. KauecTBeHHas
peaknus Ha  KapOoHaT-MOHBL. ~ Mcmonmp3oBaHue  KapOOHATOB B OBITy, MEAMLUHE,
MPOMBIIIJIEHHOCTH U CEJILCKOM XO035UCTBE.

[TepBoHauyabHbBIE MOHATHS 00 OPraHUYECKHUX BELIECTBAX KAK O COEIUMHEHMAX yTIiepoja
(MeraH, 3TaH, ATWUJEH, AalUETWIEH, JTaHOJ, TIJMLUEPHUH, YKCcycHas kuciora). I[IpupogHsie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIA ra3, HEPThb), MPOAYKTHl HX NepepadOTKU
(6eHsuH), UX poib B OBITY U MPOMBINIICHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M MX pOJIM B JKM3HM ueloBeka. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCIUHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOIYYCHHE U MPUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OOumme mnpexacrasieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BAHKE B OBITY, B IPOMBILIIICHHOCTH. Baxxuelue
CTPOMTENIbHBIE MaTepHajbl: KEpaMuKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPHAJIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumeHm:

u3yuyeHue oOpa3loB HEOPraHWMYECKUX BELIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IIPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMSI, OIBITHI,
oTpakaromue (U3NYEeCKUe U XUMUYECKHE CBOWCTBA T'aJIOTEHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COCIUHEHUSAMH (BO3MOXHO MHCIOJb30BaHUE
BUJEOMaTEepHaoB), HaOdIofeHHWe Tpouecca OOYIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiuu Ha Cynb(haT-WOH M HAOIIOJeHHE MpHU3HaKa e
MPOTEKaHusl, O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COEAMHEHUN
(BO3MOKHO HMCTIOJIB30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THRIX U (pocopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, paclo3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIMid Ha HMOH aMMOHHS U (ocdaT-nOH W H3Yy4YeHHE TPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3y4YE€HUE MoOJeNell KpUCTAIUIMYECKUX PELETOK anMasa,
rpaguTa, ¢yjUilepeHa, O3HAKOMIIEHHE C MPOIEcCOM aJCcOpOLUN PpacTBOPEHHBIX BEIECTB
AKTHBHUPOBAHHBIM YIVIEM M YCTPONCTBOM IPOTHBOrasa, MojayyeHue, coOupaHue, paclio3HaBaHue
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO rasza, MpOBeJeHHE KAaueCTBEHHBIX peakiuil Ha KapOoHAT U
CHWJIMKAaT-UOHbl M M3Y4YEHHE MPU3HAKOB HUX IMPOTEKaHMs, O3HAKOMJIEHHE C TNPOIyKIHMeH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUIEHHE SKCIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BaxHeilmme
HEMETAJIJIbl U UX COCTUHEHUS.

Metannbl M X cOeIMHEHUS

OOmast XapakTepUCTHKAa XHUMHYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
nosiokeHus B llepuoanueckoit cucreme xumndeckux 3nemeHTos . . Menneneesa u crpoenus
atoMoB. CtpoeHue MeraioB. Meramnuyeckass CBsI3b M METaUIMYecKas KpHCTauIM4yecKas
pemeéTka. ODJIEKTPOXMUMUYECKUN PANl HANpsDKEHUA MeTauioB. DU3WYECKME U XUMHUYECKHE
cBoiicTBa MeTayuoB. OO1Me crocoObl MmosyyeHus: MeTamioB. [IoHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT Koppo3uu. Criassl (CTaib, YyTr'yH, JIOPATIOMHUHAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenouynsle MeTaUIBL: OJOKEHUE B [lepnonnyeckoil cucteMe XUMUYECKUX 2JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaxoXAeHue B mnpupone. dPusndeckre n XUMHUUECKHE



CBOMCTBa (Ha mpuMepe HaTpust U Kanus). OKCUIBI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHEHUM.

[IlenouyHo3emMenbHBIE METAIBI MAarHUM W KajdblWi: moyioxkeHue B Ilepuommueckoit
cucreMe xumudeckux snemeHToB [[. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaXOXKJIEHUE B
npuponae. PuU3nyeckue U XMMUYECKUE CBOMCTBA MarHusi U KaJblus. BaxkHenme coeIuHEHUs
KaJbpLus (OKCUI, TUAPOKCU, cosin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoomuHuil: nonoxenue B Ilepuonnueckoir cucreme xumuyeckux snemeHtoB J[. WM.
MeneneeBa, CTpoeHHE aTOMa, HaXOXKJAE€HHE B mpupoae. Ouznyeckre U XUMHUYECKUE CBOWMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHIHHSL.

Kenezo: mnonoxenue B Ilepuonnueckor cucrteMe Xumuyeckux osnementoB /[l M.
MenaeneeBa, CTpOCHHE aToOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, ruapokcunsl u conu skenesa (II) m xemesa (III), ux cocraB, cBoiicTBa u
MOJIyYeHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O00pa3llaMu METajlIoB M CIUIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
W3Y4YCHHUE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJIBIUS U HATPUS C BOJOH (BO3MOXHO HCIOJIH30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHUE CBOWCTB KECTKOM BOJIBI, IMpoOIlecCa TOPEHHs JKeje3a B
KUcIoposie  (BO3MOXKHO — HCIIOJIb30BAaHME  BUIEOMATEpHUalioB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIl¥s, allOMUHUA, IMHKA, *kene3a (II) u xenesza
(III), memau (II), HaGnroIeHNE W OTMKCAHUE MPOIIECCOB OKPANTUBAHUS TUIAMEHH MOHAMH HATpHS,
KaJlisg ¥ KaJIblHs (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCUJA AJIFOMUHUS U THUIPOKCUJA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BaxkHelilne MeTauibl U UX COSIUHEHUS».

XuMus H OKpy:KaoLas cpeaa

BemiectBa n mMarepuansl B MOBCEIHEBHOW JKU3HU 4elioBeKka. bezonmacHoe MCnosib30BaHUE
BEIIECTB M XHWMHYECKHX peaknuil B OwiTy. [lepBas moMomip TpH XUMHUYECKHX OXOTax M
OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYXKAIOMIeH cpe/bl (MpeaenbHas TOMyCTUMAasi KOHIIEHTPALIUS
BenecTs, ganee — [1/1K). Posib xuMuu B perieHuu 3K0JIOTMYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEPUAJIbI).

Mesxicnpedmemmuuie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH MPH M3YYCHUH XUMHH B 9 Kiacce OCyHIECTBISIETCS
4yepe3 MCIOJb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TIOHSATHW, TaK ¥ TOHATHH,
ABJISIFOLIIUXCSI CACTEMHBIMU /17151 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIC MOHSTHUS: HAay4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaNM3,  CHUHTE3,  KIacCUpUKAIUsi,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHUS, MATEPHAITHI.

®usnka: Marepus, aToM, D>JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKHI 3apsid, MPOBOJAHHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKHU, (DOTOIIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHe BEIMYUHBI,
€UHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, COTHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YA0OpPEHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJbI, IOJE3HbBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS HPOTrpaMMbl OCHOBHOTO 0O0mIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe OOY4YEHHUsI XMMUHU B €IUHCTBE YUeOHOH M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUU € TPAJAULHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOPMAaMH IOBEACHUS U
CHOCOOCTBYIOT MPOLIecCaM CaMOIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALMN 00YYarOIUXCS.

JIMYHOCTHBIE PpE3yJIbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUN U pAaCUIMpPEHUE OIbITa NEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUUECKOMY M HAyUYHOMY
HACJIEUIO, NOHMMAaHHUs 3HAYEHUS XMMHMYECKONM HayKH B J>KM3HHM COBPEMEHHOrO OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MHGOpMaIueil 0 MepeoBbIX TOCTHKEHUSIX U OTKPBITHIX
MHUPOBOW M OTE€UYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe
MHpa 1 0011ecTBa;

2) rpasKIaHCKOT0 BOCIIUTAHMSA:

MPEJICTABICHUS. O COIUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTUBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO II0JIE3HOH,
y4eOHO-HMCCIIeIOBATENbCKOM, TBOPUECKOM M JAPYTHMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESTENbHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, TO3HABATENbHBIX 3a/]a4,
BBIMIOJTHEHUH XHUMHUYECKHX DSKCIEPUMEHTOB, CO3JaHHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHHUIO ¥ B3aWMOIIOMOINM B Tpoliecce ITON yueOHOU IesTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIECHUE U TIOCTYNKM CBOMX TOBApPUIIEW C MO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIIEJCTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJICTaBICHUS O  BEHIECTBE UM  XMMHUYECKOM  peakiuu,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH U COCTABJISIIOIIME OCHOBY IS
NOHMMAaHHA  CYIIHOCTH HAy4HOW KapTMHbl MHpa, MPEJICTaBI€HHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOJHON Cpefod, O poiu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUN MO XHMHH,
HEOOXoIuMBIE Uil OOBSCHEHHs HaOJIOJaeMbIX IPOIECCOB W SIBJICHHWH, MO3HABATEIbHOM,
MH(GOPMALIMOHHON U YUTATEIbCKON KyJIbTYpbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYeHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIENOBATEILCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbA:

OCO3HAHME IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIi 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBHUM M HENMPUSITHE BPEIHBIX
NpUBBIYEK (YMOTPEONCHUSI alKOTroJsl, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS



npaBui1 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKMMM BEUIECTBAMU B OBITY U peajbHOM
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpEeC K MPAKTHUECKOMY U3YYEHHUIO Mpodeccuil U Tpyaa pa3IuyHOro poja, YBaXKEHHE K
TPyoy © pe3yJabTaTaMm TPYAOBOW JAEATETbHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUS
NPEIMETHBIX 3HAHWW 110 XWUMHUH, OCO3HAHHBIA BBIOOP HHIUBUIYAJTBLHOW TPACKTOPUU
NPOJODKEHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodeccHoHaNbHOW NeATeIbHOCTH U
pa3BUTHSL HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHLCS B POGECCUOHATILHON Cpelie;

6) IKOJIOrNY€CKOr0 BOCTIUTAHUS:

9KOJIOTHUYECKHU 11eJ1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 M 0€30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIIO/IEHUS MpaBUil O€30MacHOro MOBEACHUS IpU paboTe ¢ BelllecTBaMH,
a TaKkKe B CUTYalUsIX, YIPOKAIOIIKX 30POBbIO U KU3HU JTIO/ICH;

CIIOCOOHOCTH TPHUMEHSATHh 3HAHUS, MOJMydaeMble MpPU HM3YUYEHUM XHUMHH, IS PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPY’KAKOLIEH NPUPOJHON CPEIOH, ISl MIOBBILIEHHS YPOBHS 3KOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapakTepa dKOJIOTHYCSCKHX MPOOJIeM M IyTeH MX PeIIeHUs
MOCPEACTBOM METOJIOB XMMHHU, SKOJIOTMYECKOTO MBILIUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX PE3yJIbTATOB BBIICISIIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (akT, CUCTeMa,
MPOIECC, IKCTIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpPCAIbHBIE YUeOHbIC NEHCTBUS (IIO3HABATEIHHBIE,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpbIe 00OecreYnBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOIl 1eATeTbHOCTH.

IMo3HaBaTe/IbHbIE YHHMBeEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble jornyeckue aeicTBuUs:

YMEHHS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHHIA:
pacKpblBaTh CMBICT XMMHMYECKUX TMOHATHH (BBIOENSATH UX XapaKTepHble MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCTIOIH30BATh MOHSATHUS I OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBJICHUMN, BBIOUPATH OCHOBAaHUS M KPUTEPHH I KIACCHU(PUKAIIUU
XUMHUYECKHX BEIIECTB M XHMHUYCCKHUX PEaKINi, YCTAHABINBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MeX1y OOBEKTaMHU U3yUeHHs, CTPOUTH JIOTUYECKUE pacCykIeHUs (MHAYKTUBHBIC, IeTyKTHBHbIE,
0 aHAJIOTHH ), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHSTh B MPOIECCEe MO3HAHMS MOHSATHUS (MPEAMETHBIE U METanpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH IMTUPOKO
MPUMEHSEMbIE B XUMHUM MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XuMH4deckass (opMylia H ypaBHEHHE XHUMHYECKOW peaklud — TMPU pPElIeHuHu ydeOHO-
MO3HABATENBHBIX 3a/ad, C Y4ETOM OTHUX MOJCIBHBIX TMPEJCTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHbBIE CBSI3H U
MPOTUBOPEUHS B H3yUAEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBaTebCcKue 1eiCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTa IO3HAHMS, a
TaKK€ B KayeCTBE OCHOBBI il (OPMUPOBAHUS TUIOTE3bl 10 IPOBEPKE MNPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM U TPOBEIACHHUIO yUEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM IPOLIECcCca, CAMOCTOATEIBHO POTHO3UPOBATh €ro
pe3ynbTar, (GopMmynupoBaTb OOOOLIEHUS U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOIO OIbITa,
HCCJIETIOBaHMsI, COCTABIIATh OTUET O MPOJIesIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUIHBIX BUIOB
1 (GOpM IpeCTaBICHUS, [TOJy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (Hay4HO-TIONYJISipHAsl IUTEpaTypa
XUMHYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE TMOcoOus, pecypchl WHTepHeTa), KpUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATH Pa3IMUHbIe METOIbI U 3aIPOCH PU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJISl BBIOJIHEHUS yU€OHBIX U T03HABATEIbHBIX 3314
OnpeAeNéHHOro THIA, MPUOOPETeHHE OmbiTa B O0JIACTH HUCIHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTHU, OBJIaICHHE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMy TNpeAcTaBICHUS
uHbOpMallul U WUIIOCTPUPOBATH peEIIaeMble 33/a4d HECJOKHBIMM CXEMaMHM, JUarpaMMaMu,
npyrumMu popmamMu rpa@uKu U UX KOMOMHAITUSIMU;

YMEHHE HUCMOJIb30BaTh W AHAJIM3UPOBATh B Ipoliecce yueOHON M HccienoBaTeabCKon
NEeSITeTbHOCTH WH(POPMAIIHIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaIOLIe MPUPOAHOMN CPEIbl.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

yMEHHS 3aJaBaTh BOIPOCH (B XOAe Juanora W (WiIM) AMCKYCCHH) TO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOpPMyIUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIIBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIIATH MOJyUYE€HHBIE PE3YJIbTAaThl T03HABATEIbHON AESITETbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 Pe3yJIbTaTOB BBIOJIHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (Ja00paTOPHOTO OMbITA, JIAOOPATOPHOW PabOTHl MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOCKTA);

yMEHHsI y4eOHOro COTpYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH I03HABaTEIbHOU U
HCCJIEIOBATENLCKON NIeATENbHOCTH MPHU PEUICHHH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALINSA COBMECTHBIX JACHCTBUI, ONpeIeIeHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1€HCTBHS:

YMEHHE CAMOCTOSITEBHO ONPEAENSATh UENN ACSTENbHOCTH, INIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BHIOMPATH
HaubOonee HS(PQEeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISTh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M AEUCTBUN MpHU
BHITIOJTHEHUH 3aJ]aHU ¢ Y4ETOM TMONYy4YeHHs] HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTax —
BELIECTBaX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asiBICHHOM LI,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPeIaraéMble B YCJIOBHH 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO OO0S3aTENBHOIO COJCPKAHMUA,
YCTAaHOBIICHHOTO JaHHOW (exepanpHON padodeld MporpaMMOM, BBIIENISIOT: OCBOCHHBIC
o0ydJalIMMHUCs Hay4yHble 3HAHUS, YMEHUS M CHOCOObl JeWcTBUM, crneuuduueckue ams



OpeIMETHOW 00MacTH «XUMHs», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIHIX.

K koHuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y 0OYHAIOLIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHHA: aTOM, MOJEKYJA, XUMUYECKHUM
AIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBass JOJs XUMHUYECKOIO
9JIEMEHTa B COCIMHEHHWH, MOJSIPHBIA OOBEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPULIATEILHOCTD, CTEIEHb OKUCICHMSI, XUMUUECKas peakliys, KiacCupuKanus
peakuuii: peakliuu COeAMHEHNUs, peaKLUu Pa3IoKEeHUs, PEaKIMi 3aMEeILEHHs, PEaKIH
oOMeHa, 9K30- U SHIAOTEPMHUYECKHUE PEaKLuu, TEIUIOBOM 3P deKT peakiuu, Sapo aToMa,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTaib, PaJuyC aToma, XUMHUYECKas CBS3b,
IOJIIpHAsl M HEIOJIApHAasi KOBAJIECHTHAs CBS3b, MOHHASI CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J0Js BelllecTBa (MPOIEHTHAs KOHLEHTPaLus1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHM M NPUMEHSTH 3TH
IIOHSITHS IIPU OIIMCAHUM BEILECTB U X IIPEBPALICHU;

UCTOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBJICHUS (OpMyN BEIIeCTB u
YPaBHEHUN XUMUYECKHUX PEAKLIUI;

ONpeeNATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJIMHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K
ONpesieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMmysnaM, BHJ XUMHUYECKOH CBS3U
(KoBasieHTHAsl U MOHHAs) B HEOPraHUYECKUX COCIUHECHUSIX;

packpsiBaTh cmbica Ilepuoamdeckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX
nosioxkeHuss B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTapo;
ONMCHIBAaTh M XapakTepu3oBaTh TaOnuuyHyro @opmy [leproguueckoir cucTembl
XUMHUYECKHUX JJIEMEHTOB: pa3lnyaTh IMOHSATHUS «TJaBHas moArpymma (A-Tpymma)» u
«mobounass noarpynna (b-rpynma)», manble u OosblIMe TMEPHOABI, COOTHOCUTH
0003Ha4YeHusI, KOTopbele uMeroTcsl B Tabnuue «llepuoauueckas cucremMa XUMUYECKUX
anemenToB J[. 1. MeHneneeBa» C 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COoCTaB M 3apsj sApa, oO0llee YHCIO JIEKTPOHOB U
pacnpeeseHne UX M0 3JIEKTPOHHBIM CIIO0AM);

KJIaccu(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTaHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEILIECTB, MO0 TEIUIOBOMY
shdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, IOATBEP)KJas  ONHCAHUE TPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUIN B PA3IUYHBIX YCIOBUAX;
BBIYMCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa o (popMyJie COeTMHEHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUECKON peaKlnu;

IIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHON AEATENBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMATH3AINIO, KIacCU(UKAIINIO, BBIIBICHUE MPUYMHHO-



-CJIEZICTBEHHBIX CBS3€M — Il M3YYEHHUs CBOKCTB BEIIECTB M XUMUYECKUX PEAKLUU,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAaHUS  —  HaOJIOJIeHWe,  WM3MEpEHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIM U MBICICHHBIN);

clieoBaTh MpaBHJIaM TMOJb30BaHHUS XHUMHUYECKOHM TMOCyJo U J1ab0paTOpHBIM
o0opy/oBaHWEM, a TaKXKe MpaBHIIaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH 10 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJTYYEHHUIO
U coOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KHCIOpPOJa), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAEIEHHON MacCOBOM J10JIEW PaCTBOPEHHOIO BEILLECTBA, IIIAHUPOBATH
U NIPOBOJUTH XMMHUYECKUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOUYEH U
KHCJIOT C TIOMOIIBI0 MHIUKATOPOB (JIakmMyc, peHodTanent, METUIOpaHXK U IPYTHE).

K konny oOyuenus B 9 kijacce mpeaMeTHbIE pe3yibTaTbl Ha GA30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh Y 00YHAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUH: XUMUYECKHI JIEMEHT, aToM,
MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEILECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas pPEaKius, XUMHUYEeCKas
CBSI3b, TEIUIOBOM 3((EKT peakluu, MOJb, MOJSPHBIA 00BEM, PacTBOP, HJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpPEakUdd HOHHOrOo OOMEHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTMMble M HeOoOpaTUMbIe pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKHUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJEHHE, aJJIOTPONMs, aM(pOTEpHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIMYecKas), KpUCTAJUIMYecKas peleETKa, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpeneiabHO JOIyCcTUMas
koHueHtpauns [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKHMX TMOHATUH M NPUMEHATH 3TU
MIOHSITHS IIPU ONMCAHUM BEILIECTB U X IIPEBPALICHU;

UCTIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY Ui COCTaBJICHUS (OpMyn BemecTB u
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpeeNaTh BaJE€HTHOCTh U CTENEHb OKUCICHHMS XHUMUYECKHUX JJIEMEHTOB B
COCIUHEHMAX Pa3IMYHOIO COCTaBa, IMPHHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy CO€IMHEHHMH Mo (opmysiaMm, BHJ XMMHUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,
METaJlJIM4uecKasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dbopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAHHE: ONUCHIBATH U XapaKTepu3oBaTh TabnnuHylo ¢opmy Ilepnoanueckoit
CUCTEMbl XMMMYECKHUX ODJIEMEHTOB: pa3nyaTh IOHATUS «rJaBHas noiarpynmna (A-
rpynna)» u «mnobounas mnoxarpymmna (b-rpymnma)», Mansle W OOJbIIME MEPHOIBI,
COOTHOCUTh 0003Hau€HMs, KOTOpbleé HUMEIOTCd B IepHoAMYEecKOW Tabmuue, ¢
YHUCJIOBBIMHA XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHMX JIEMEHTOB (COCTaB U
3apsin spa, oOlLee YNUCIIO MIEKTPOHOB U PACHPECIICHUE UX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COECIMHEHMI B MPEJeNax MaJbIX IIEPUOJOB M IJIaBHBIX NOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCCU(UIUPOBATh XMMHUYECKHUE AJIEMEHTBI, HEOPTaHUYECKHUE BEILECTBA, XMMUUYECKHE
peakiuu (10 YMUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKLUHU BELIECTB, MO TEMJIOBOMY
3peKTy, M0 U3MEHEHUIO CTENICHEH OKUCICHHUSI XUMUYECKHX 3JIEMEHTOB);



XapaKkTepu30BaTh (OMUCHIBATH) OOMME W CHENU(PUUESCKHE XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIM;

COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKOU JUCCOLMAIIMN KUCIIOT, IIEI0UYe U CoNei,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKIAIOIINX CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY BELIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYILIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN IOCPEICTBOM
COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUHN B Pa3IMUYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOT0 AJIEMEHTA 110 (hOpMyJie COeTMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

COONIONAaTh TMpaBWIa TMOJIB30BAHHUS XUMHUYECKOW TMMOCYI0l ©  J1a0OpaTOpHBIM
obopyoBaHueM, a TaKKe IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB 1O MOJTYYEHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTo ra3a);

MPOBOJUTH PEAKIIMU, MOATBEPKAAIOIINE KAUECTBEHHBIM COCTAB Pa3JIMYHBIX BEILIECTB:
pacrno3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpOoMUI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIMKAT-, CyJb(aT-, THIPOKCUI-UOHBI, KATHOHBl aMMOHHS ¥ HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OIEPALUH MBICIUTEIBHON NESITENBHOCTA — aHAJIU3 M CHUHTE3,
CpaBHEHHE, O00O0O0IIEHUE, CHCTEMATH3alUI0, BBIABICHUE TPUYUHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3YYEHHS CBOMCTB BEHIECTB M XMMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHbIC METOAbl TIO3HAHWS — HAOJIOJIEHWe, W3MEPEHHE, MOJICITUPOBAHHE,
HKCIIEPUMEHT (peabHbI U MBICTICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KVIACC

Ne HaumMeHoBaHHe
n/  pasaeyioB U TeM
n MPOrpaMMbl

KoaunuecTBo yacoB

Bcer KOHTpOJIBbHBI

0 e padoThbI

IIpakTuyecku
e padoThbI

Pasznen 1. HepBonaqanLHue XUMHUYECCKHUEC ITIOHATHUSA

XuMHs — BayKHas
001acTh

11 €CTECTBO3HAHUA U

' IPAKTUYECKOM

JIeSITeIIbHOCTHU
YyeJI0oBeKa
BemectBa u

1.2

XUMHNYCCKHUEC
peaxiuu

Hroro no pazgeny

Paznen 2. BaxHelnne npeacTaBUTe M HEOPraHUYEeCKUX BellecTB

Bo3nyx.
Kucnopon.
[TonsiTue 00
oKcHaaX

2.1

Bonopoa.Ilonstue

2.2 0 KHCJIOTax U
COISIX

Bona. PacTBopsl.
2.3 ITonsTre 00

OCHOBAHHAX

OCHOBHBIE KJIaCChI

2.4  HeopraHu4ecKux

COEeIMHEHUN

Hroro no pazgeny

15 1

20

6
8
5 1
11 1
30

DJIEeKTPOHHbIE

(ungposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6nmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6nuoreka [JOK
https://m.edso0.ru/7f4183
7c

bubnuoreka [JOK

https://m.edso0.ru/7f4183
7c

but6mmoreka [{JOK
https://m.edsoo.ru/7f4183
ic

Pazpnen 3. Ilepunoanueckuii 3axkon u [lepuoguyeckasi cucreMa XuMHUYECKUX dJ1eMeHTOB J1.
N. MenneneeBa. CtpoeHne aToMOB. XUMHYECKas CBA3L. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKIIUH

[Tepuoanueckuit
3aKOH B
Ilepuoanueckas
31 cucreMa
XHUMHYECKHX
anemenTtoB J[. U.
Menpaene-eBa.

Ctpoenue aToma

but6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c



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

XuMuueckas
CBSI3b.
3.2  OKHCIHATEILHO- 8
BOCCTAHOBUTEIbH
BIC PCAKITUN

Hroro no pazneny 15

PezepBHOE Bpems 1

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

66

9 KUIACC

KoaudecTBO 9acoB

Ne HaummenoBanme
n/  pa3aejioB M TeM Bcer
n NporpamMmbl 0

Pa3pnen 1. BemecTBo 1 XUMHYECKHE PeaKIIUA

IToBTOpEHUE U

yriayoneHue
1.1  3HaHUIl OCHOBHBIX 5}
paszaenoB Kypca 8
KJlacca
OcHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHUX
peaxkuuii

1.2

DIEKTPOTUTHUECK
ast TUCCOINAITHS.
1.3  Xumunueckue 8
peaxIuu B
pacTBopax

Hroro no pazmeny 17

Pazgen 2. HeMeTaJJIBI M X CO€IHUHECHUS
Oomas
XapaKTEepPUCTHKA
2.1  XUMHYECKHX 4
anemenToB VIIA-
rpynnsl. ['amoreHsl

KoHTpo/bHBI
e padoThbI

IIpakTH4eckn
e padoThbI

bubmmorexa [JOK
https://m.edsoo.ru/7f4183
7c

bu6nmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIEC

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6morexa [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36



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
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

Oo6mas
XapaKTEepPUCTHKA

9  XHUMHYECKHX 6
a1eMeHTOB VIA-
rpynnsl. Cepa u eé
COEJIMHEHUS
Ob6mas
XapaKTEepUCTHKA
XUMUYECKHUX

2.3  oamemeHTOB VA- 7
rpymnmsl. A30T,
docdop u ux
COEJIMHEHUS
Ob6mas
XapaKTEepUCTHKA
XUMUYECKHUX

24  osnementoB [VA- 8
TPYINIBL. YTIEPOX
Y KPEMHHH U UX
COEJIMHEHUS

Hroro o pasneny 25

Pa3gen 3. MeTaJUILI M BX CO€ITHHEHUS

OO01ue cBOKMCTBA

3.1 4
METaJIJIOB
Baxwueiimue
3.2  MeTallIbl M UX 16
COCIMHEHUS
Hroro o pasneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
BemectBa n
4.1  marepualbl B 3

JKHN3HHU 4YCIOBCKa

Hroro no pazneny 3
Pe3epBHOE Bpems 1
OBIIEE

KOJIMYECTBO 66
YACOB I10

I[TPOTPAMME

bubmuoreka [{OK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a6
36



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
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

10

IHOYPOYHOE IINIAHUPOBAHHUE

8 KVIACC

KoaunuyecTBo 4acoB

Kontpoas IIpakTn
Tema ypoka Bce P P
Hble yeckue
ro
padoThI padoThI

IIpeamer xumuu.
Poxp xumnu B

JKM3HH YeJI0BEKA.
Tena u BemecTBa

[Tousartue o metomax
IIO3HAHUA B XUMHUHU

[IpakTnueckas

pabora Ne 1

«IIpaBuna paboThl B
nabopartopuu u 1
pUEMBI 00paleHUS

¢ J1abopaTOPHBIM
000pyI0BaHUEMY

YucThle BelecTBa U
cmecu. CriocoObl 1
pas3aeneHus cMecen
IIpakTrueckas

pabota Ne 2

«Pa3znenenue

cMeceit (Ha

pUMepe OYUCTKU
MOBAPEHHOU COJIN)»

ATOMBI U MOJIEKYJIbI 1

XuMuyeckne

9JIEMEHTHI. 3HAKH
(cuMBOJTBI) 1
XHUMHYECKHUX

3JIEMEHTOB

[IpocTeie
CJIO’KHBIE BEIIECTBA

ATOMHO-

MOJICKYJIIPHOE 1
y4eHue

3aKOH MOCTOSHCTBA
COCTaBa BEIECTB.

Jara
U3ydeHus

05.09.2023

12.09.2023

15.09.2023

19.09.2023

22.09.2023

26.09.2023

29.09.2023

03.10.2023

06.10.2023

10.10.2023

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0
d210c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d227e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0
d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d26ca

bu6nuoreka [JOK
https://m.edsoo.ru/ffo
d28c8

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d2a6c¢

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d2be8

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d2a6c

bubmmorexa [JOK
https://m.edsoo.ru/ff0
d2ds0

but6mmoreka [JOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11

12

13

14

15

16

17

18

XuMuueckas
dopmya.
BanentHoCTb
aToOMOB
XHMHYISCKHX
3JIEMEHTOB
OTHOCHUTENLHA
aToOMHas Macca.
OTHOCHUTENIBHAS
MOJIEKYJISIpHAS
Macca
MaccoBas 1ois
XHMHYECKOTO
3JIEMEHTA B
COCIMHCHUU
KomnuyectBo
BelecTBa. Mok,
Momnspnas macca
dumsnyeckue u
XUMHUYECKHE
SIBIICHHSI.
Xumuueckas
peakuus
[Ipusnaku u
YCIIOBHS
MPOTEKaAHUs
XUMHYECKHX
peakuuii

3aKOH COXpaHEHUs
MAaccChl BEIIECTB.
Xumuueckue
ypaBHEHUS
Brraucnenus
KOJIMYSCTBA, MACCHI
BEIIECTBA I10
ypaBHEHUSAM
XUMHYECKHAX
peakiuii
Knaccudukanus
XHUMHYECKHX
peaxkuuii
(coenuHeHus,
pasloxKeHus,
3aMEIICHHUS,
obmeHa)

13.10.2023

17.10.2023

20.10.2023

24.10.2023

27.10.2023

07.11.2023

10.11.2023

14.11.2023

d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d5230

bu6nuoreka [JOK
https://m.edsoo.ru/ffo
d37fa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0
d3al6

bubmmorexa [IOK
https://m.edsoo.ru/ff0
d3b88

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
d5708

but6mmoreka [JOK
https://m.edsoo.ru/ff0
d3f34



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

19

20

21

22

23

24

25

M. B. JlomoHOCOB
— YYEHBIN-
SHIUKJIONEIHCT.
O060061IEHNE U
CUCTeMaTHU3alHsI
3HAHUI
KoHnTponbHas
pabota Nel o Teme
«BemecTBa u
XUMHUYECKHE
peakuum»

Bo3nyx — cMmech
ra3zoB. Cocras
Bo3ayxa. Kucnopon
— JJIEMEHT U
IIPOCTOE BELIECTBO.
O30H

dusnyeckue u
XUMHUYCCKHE
CBOMCTBA
KHUCIIOpOoJia
(peakium
OKHCIICHHS,
ropenue). [Tonarue
00 okcugax
Crnioco0sl

Oy YEeHHUS
KHCIIOpO/ia B
naboparopuu u
MPOMBIIIIIEHHOCTH.
[Ipumenenue
KHCII0poJia
TennoBoit a3 ekt
XUMHYECKOU
peaxIyu, OHSITHE O
TEPMOXUMHUECKOM
YpaBHEHUH, IK30- U
SHAOTEPMHUYECKUX
peaxusax

Torugo (HedTh,
yTOJIb U METaH).
3arpsisHEHUE
BO3]IyXa, CIIOCOOBI
ero
MPEIOTBPALICHUS

17.11.2023

21.11.2023

24.11.2023

28.11.2023

01.12.2023

05.12.2023

08.12.2023

bubmmorexa [JOK
https://m.edsoo.ru/ff0
d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d448e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0
d4614

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d497a

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d4790

but6mmoreka [JOK
https://m.edsoo.ru/ff0
d4cda



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

26

27

28

29

30

31

32

33

34

IIpakTnueckas
pabota Ne 3 o Teme
«ITonyuenue u
cobupanue
KHCIJIOPOJa,
U3Yy4YEHUE €ro
CBOWCTB»

Bonopon —
AJIEMEHT U MPOCTOE
BEILECTBO.
Haxoxnenne B
pupoie
dusnueckue u
XUMUYECKHE
CBOMCTBA BOJOPOJA.
IIpumenenue
BOZIOpOAA

IMousgarue o
KHUCJIOTaX U COJISIX

Crnioco0sl
MOJTyYeHUs
BOJIOpOJa B
nabopaTopuu
IIpakTrueckas
pabota Ne 4 o Teme
«ITomyuenue u
cobupanue
BOJIOpO/IA,
U3Yy4YEeHHE ero
CBOMCTB»
MonsipHblii 00BEM
ra3zoB. 3aKOH
ABoraapo
Brruucnenus
00BéMa,
KOJIMYECTBA
BelllecTBa rasa 1o
€ro U3BECTHOMY
KOJIMYECTBY
BEILIECTBA WU
00BEMY
Brruucnenus
00BEMOB razoB 10
YpaBHEHHUIO
peaxkiuy Ha OCHOBE

12.12.2023

15.12.2023

19.12.2023

22.12.2023

26.12.2023

29.12.2023

09.01.2024

12.01.2024

16.01.2024

bubmmorexa [JOK
https://m.edsoo.ru/ff0
d4ae2

bub6nmoreka [IOK
https://m.edsoo.ru/ff0
d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d4ddo

bubnuoreka [JOK
https://m.edsoo.ru/ff0
daf42

but6mmoreka [JOK
https://m.edsoo.ru/ff0
d542e

bubmmorexa [JOK
https://m.edsoo.ru/ff0
d55a0

bubmmorexa [JOK
https://m.edsoo.ru/ff0
d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

35

36

37

38

39

40

41

42

43

3aK0HAa 00BEMHBIX
OTHOIICHHUM T'a30B
dmsnyeckue u
XHMUYECKHC
CBOMCTBA BOJIBI
CocTaB OCHOBaHUM.
ITousitue 06
MHJUKATOpax
Bona xak
PacTBOPUTEIIb.
Hacruimmennsie u
HEHACHIIICHHEIC
pPacTBOPBI.
MaccoBas gois
BCIIISCTBA B
pacTBope
IIpakTrueckas
pabora Ne 5 o Teme
«IIpurortoBienue
pacTBOpPOB C
onpeaenEHHON
MacCOBOH IoJieH
PacTBOPEHHOTO
BCIISCTBAY
KoHnTponsHas
pabota No2 o teme
«Kucnopon.
Bonopoa. Boga»
OKcupl: COCTaB,
KJaccuukanms,
HOMEHKJIaTypa
[Tonyuyenue u
XHUMUYECKHE
CBOMCTBaA
KUCIIOTHBIX,
OCHOBHBIX U
aM(pOTepHBIX
OKCHJIOB
OcCHOBaHHUS: COCTaB,
KIaccuguKaus,
HOMEHKJIaTypa
[Tonmy4yenue u
XAMUYECKHC
CBOMCTBaA
OCHOBaHHI

19.01.2024

23.01.2024

26.01.2024

30.01.2024

02.02.2024

06.02.2024

09.02.2024

13.02.2024

16.02.2024

bubmmorexa [JOK
https://m.edsoo.ru/ff0
d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d59e2

bub6nuoreka [JOK
https://m.edsoo.ru/ffo
d5b40

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d5eba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
d6342

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d664e

bubnmoreka [JOK
https://m.edsoo.ru/ff0
d664e

bubmmorexa [IOK
https://m.edsoo.ru/ff0
d67ca

bubmmorexa [JOK
https://m.edsoo.ru/ff0
d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

o1

52

Kucnorsr: cocras,
KIIaccUUKaIus,
HOMEHKJIaTypa
[Tomy4yenue u
XHMHUYECKHE
CBOICTBA KUCJIOT
Conu (cpennue):
HOMEHKJIaTypa,
CIIOCOOBI
MOJIy4eHHUS,
XAMUYECKHE
CBOMCTBa
[IpakTyeckas
pabota Ne 6.
Pemienne
HKCIIEPUMEHTAIIbHBI
X 3aJ1a4 110 TeME
«OCHOBHBIC KIIACCHI
HEOPTraHUYECKHUX
COCIUHCHUI
I'eneTnyeckas CBI3b
MEXIy Kiiaccamu
HEOPraHUYECKHUX
CO€IUHEHMI
O06o06mIcH e U
CHCTEMaTH3aLUs
3HAHMI
KoHnTtponbHas
pabota Ne3 mo Teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
coequHeHui"
[TepBble monbITKH
KJIacCU(UKAIINN
XHUMUYECKUX
DJIEMEHTOB.
ITonsiTHE O rpynmax
CXOJHBIX DJIEMEHTOB
[lepuoanueckuit
3aKOH U
Ilepnonnueckas
cHcTeMa
XHUMUYECKHX
anemenToB 1. 1.
Meuneneena

20.02.2024

27.02.2024

01.03.2024

05.03.2024

12.03.2024

15.03.2024

19.03.2024

22.03.2024

02.04.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0
dfee2

bubmuorexa [JOK
https://m.edsoo.ru/ffo
dfee2

bu6nmoreka [IOK
https://m.edsoo.ru/00
ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00
ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00
ad9a50

bu6nuoreka [JOK
https://m.edsoo.ru/00
ad9ch2

bubnuoreka [JOK
https://m.edsoo.ru/00
ad9ela

bu6nmoreka [JOK
https://m.eds00.ru/00
ad9ffa

but6mmoreka [JOK
https://m.edso00.ru/00
ada52c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

53

54

55

56

57

58

59

60

61

62

63

[lepuonapl, rpynisl,
MOJTPYIIIBI

CtpoeHue aTOMOB.
CocTtaB aTOMHBIX
snaep. N3oTomsl
Crpoenue
AIEKTPOHHBIX
000JI04YCK aTOMOB
3JIEMCHTOB
ITepuoanyeckoit
cucremsl JI. U.
Meuneneena
XapakTepucThka
XHUMHYECKOTO
3JIEMEHTA MO €T0
MOJIOKCHUIO B
Ilepuonnueckon
cucreme /. W.
Menneneena
3HaueHue
[Tepuoauueckoro
3aKoHa IS
Pa3BUTHS HAYKU U
npaktuku. . W.
MenpaeneeB —
YYEHBIM, IEJAror U
rpakJIaHUH
DJIEKTPOOTPHUIIATET
BHOCTH aTOMOB
XHUMHYECKHUX
3JIEMEHTOB

HNounasa
XUMHUYECKas CBI3b

KoBanenTHas
MOJISIpHAS
XAMUYECKAs CBSI3b
KoBanenTHas
HEMOoJISIpHas
XHUMHYECKas CBA3b

CreneHb OKHCICHUS

OKHUCIIUTENBHO-

BOCCTaAaHOBHUTCIIbHBIC

05.04.2024

09.04.2024

12.04.2024

16.04.2024

19.04.2024

23.04.2024

26.04.2024

30.04.2024

03.05.2024

07.05.2024

14.05.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/00
ada52c
bubmmorexa [JOK
https://m.edsoo.ru/00
ada342

bu6nmmoreka [IOK
https://m.edsoo.ru/00
ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00
ada824

but6mmoreka [JOK
https://m.edsoo.ru/00
ada96e

bubmmorexa [IOK
https://m.edsoo.ru/00
adaab8

bubnuoreka [JOK
https://m.edso0.ru/00
adac34
bubnuoreka [JOK
https://m.edsoo.ru/00
adaab8
bubmmorexa [IOK
https://m.edso0.ru/00
adaab9
Bbu6nuoreka [JOK
https://m.edso0.ru/00
adae28
bu6mmoreka [IOK
https://m.edso0.ru/00



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

peaxkuuu adb076

Bbu6nuoreka [JOK
OKHUCIIUTEHN U
64 1 17.05.2024 https://m.edso0.ru/00
BOCCTAaHOBUTEIIN adb076
KonTtponbpHas
bu6mmoreka [IOK
pabota Ne4 o Teme
65 C 1 1 https://m.edso0.ru/00
«CtpoeHnue aroma. 21.05.2024 adbd86
XUMHUYECKas! CBA3bY
PesepBHrIil ypok.
P P bu6nmmoreka [IOK
O060061EeHNE U
66 1 https://m.edso00.ru/00
cucTeEMaTH3aINA 24.05.2024 adb33c
3HAHUU E—
OBILIEE
KOJIMYECTBO
66 4 4
YACOB I10

I[TPOTPAMME


https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Tema ypoka

[Tepuoanueckuit
3aKOH.
Ilepnonnueckas
cucTema
XUMHUYECKHUX
snemeHToB /1. 1.
Meunneneesa
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOMCTB
XUMUYECKUX
AIIEMEHTOB
MEPBBIX TPEX
IIEPUOJIOB
Knaccudukarnus
Y HOMEHKJIaTypa
HEOpPraHUYECKUX
BEIIECTB

Bunaer
XUMHUYECKOU
CBSI3H U THUIIBI
KPUCTAITNYECKH
X pemeéToK
KonTponbHas
pabora Nel mo
TeEMe
«IToBTOpenue n
yriyOsieHue
3HAHUI
OCHOBHBIX
pazzenoB Kypca 8
KJ1acca
Knaccudukanus
XUMHUYECKUX
peakuuii mo
pa3IMYHbIM
pU3HaAKaM

IHOYPOYHOE IINIAHUPOBAHHUE
9 KIIACC

KoaunuyecTBO 4acoB
IIpakTnu J[lara

Bce KoHTpouabH
ecKHe U3y4eHust
ro ble padoThbI
padoThI
1
04.09.2023
1
06.09.2023
1
13.09.2023
1
18.09.2023
1 1
20.09.2023
1
25.09.2023

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTeJibHbIE

pecypcebl

bu6nmnoreka [JOK
https://m.edsoo.ru/00a
db59e

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00a
db7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dbac6

bubmuoreka [JOK
https://m.edso0.ru/00a
dbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

10

11

12

13

ITonstue o
CKOpOCTH
XUMHYECKON
peaKIuu.
IlousTue o
TOMOTEHHBIX 1
reTePOreHHbIX
peakLusx
ITonsaTue o
XHUMHYECKOM
PaBHOBECHH.
PakTopsl,
BIIMSIIONINE HA
CKOpPOCTb
XUMHYECKOM
peakuuu u
ITOJIOKCHUE
XHUMHYECKOr0
paBHOBECHS
OKHUCIUTETBHO-

BOCCTAaHOBUTCIIb

HbI€ PEaKLUU
Teopus

QJICKTPOJIUTHYCC

KoM
JICCOLIMAIIHM,
CuibHbIE U
cltabble
AIEKTPOIUTHI
Honnrnie
ypaBHEHUS
peakuui
XUMH4yecKue

CBOWCTBA KUCJIOT

1 OCHOBAHUH B
CBETE
MpEICTaBICHUI
00

QJICKTPOJIUTHYCC

KOM
JMCCOIMAIlAN
XUMHYeCKHe
CBOICTBA COJICH
B CBETE
MpEeCTaBICHUI

27.09.2023

02.10.2023

04.10.2023

09.10.2023

11.10.2023

16.10.2023

18.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/00a
dbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00a
dc28c

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dcade

bu6nmoreka [JOK
https://m.edsoo.ru/00a
dcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dd448

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dd5d8

bubmuoreka [JOK
https://m.edsoo.ru/00a
dd8bh2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

14

15

16

17

18

19

20

00
AIEKTPOJIUTUYEC
KoM
JICCOLHAIIAN

[TonsTHE O
TUAPOJIN3E COJIEH

O60061eHue u
CUCTEMaTH3aIUs
3HAHUU
[IpakTnueckas
paborta Ne 1.
«Pemenne
AKCIIEPUMEHTAITh
HBIX 3a71a9»
KonTponbHas
pabota Ne2 mo
TeMe
«OIIEeKTPOIUTHYE
cKast
JTIACCOIUAITHSA.
XuMH4YECcKue
peaxiuuu B
pacTBopax»
Oobmas
XapaKTEPUCTHKA
raJIOre€HOB.
XUMUYECKHe
CBOICTBA Ha
npuMepe XJopa
XJ10pOBOAOPOI.
Consnas
KHCJIOTA,
XUMUYECKUE
CBOMCTBA,
MOJTyICHHE,
MIpUMEHEHNE
[IpakTnueckas
paborta Ne 2 mo
TeMe
«Ilomyuenune
COJISTHOM
KHUCIIOTHI,
nU3y4deHue e
CBOMCTB»

1 23.10.2023
1

25.10.2023
1 1

08.11.2023
1 1

13.11.2023
1

15.11.2023
1

20.11.2023
1 1

22.11.2023

bu6mmoreka [IOK
https://m.edso0.ru/00a
dd9d4

bu6mmoreka [IOK
https://m.edso0.ru/00a
ddd12

bu6mmoreka [JOK
https://m.edso00.ru/00a
ddbfa

bu6nmoreka [JOK
https://m.edsoo.ru/00a
ddecO

bu6nmoreka [JOK
https://m.edsoo.ru/00a
ddfe2

bu6mmoreka [{OK
https://m.edsoo.ru/00a
del04

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

21

22

23

24

25

26

Breraucnenus 1o
YpaBHEHUSM
XUMHYECKHUX
peakuui, eciu
OJINH U3
peareHTOB J1aH B
H30BITKE

OO6mas
XapaKTEePUCTHKA
sneMeHTOB VIA-
TPYIIIIBI
AInoTpOnHbIE
MoaubUKaITIH
Cephl.
Haxoxnenue
cephl U €€
COCIUHCHHI B
MIPUPOJIE.
XuMH4YecKne
CBOICTBA CEPHI
CepoBosiopo,
CTpOEHUE,
busnueckue u
XUMHYCCKHE
CBOMCTBA
Oxcumpl cepsl.
CepHas KHCIIOTAa,
¢buznueckue u
XHUMHYECKUE
CBOMCTBA,
MIPUMEHEHHUE
XUMH4yecKue
peakiuuu,
JIexKanye B
OCHOBE
MIPOMBIITUIEHHOTO
crnocoba
MOJTy4YEeHUS
CEpHOM KUCIIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYXaroIlei
cpenbl
COCIUHCHUSAMU
cephl

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/00a
de488

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de64a

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de64a

bubmuoreka [JOK
https://m.edsoo.ru/00a
de802

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dea28

bu6nmoreka [JOK
https://m.edsoo.ru/00a
dec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

Brrunciaenue
MacCOBOM J0JIN
BBIXOJ1a
MPOJIyKTa
peakuuu
OO61mas
XapaKTEePUCTHKA
37eMeHTOB VA-
rpynnsl. A3oT,
pacrpocTpaHeH!
€ B IPUPOJIE,
¢buznueckue u
XHMHUYECKHUE
CBOICTBA
AMMHuax, ero
busnueckue u
XUMHUYECKHE
CBOMCTBA,
MOJIyYCHHUE U
MIpUMEHEHNE
[IpakTnueckas
paborta Ne 3 o
TeMe
«Ilomyuenune
aMMHaKa,
U3Yy4YEHUE ero
CBOMCTBY
A3oTHas
KHCJIOTa, ¢
(buznIecKue u
XUMHUYECKHE
CBOMICTBA
Hcnons3oBanue
HUTPATOB U
coJjieil aMMOHUS B
Ka4yeCTBE
MUHEpaTbHBIX
ya00peHUi.
XuMudeckoe
3arpsi3HEHUE
OKpYXarolein
cpenbl
COCTMHCHUSMHA
azoTa

dochop. Oxcun

[EEN

18.12.2023

20.12.2023

25.12.2023

27.12.2023

10.01.2024

15.01.2024

17.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/00a
dec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00a
deeab

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dfoo4

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df180

bu6nmoreka [JOK
https://m.edsoo.ru/00a
df306

bu6nmoreka [JOK
https://m.edsoo.ru/00a
df518

bu6mmoreka [IOK


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

34

35

36

37

38

39

docdopa (V) u
dochopnas
KHCJIOTA,
busndeckne u
XUMHUYECKHE
CBOICTBA,
MOJIyYeHUE
Hcnonb3oBanue
docdartos B
KauecTBe
MUHEPATLHBIX
ya0OpeHui.
3arpsi3HeHue
MPUPOAHOMN
cpenbl
dbochatamu
Yraepon,
pacrpocTpaHeHu
€ B IPUPOJIE,
¢buznueckue u
XUMHUYECKHE
CBOKCTBA
Oxkcuabl
yraepoja, ux
busnueckue u
XUMHYCCKHE
CBONCTBA.
DKOJOTHYECKUE
po0JIEeMBI,
CBSI3aHHBIE C
OKCHUJIOM
yraepona (IV)
YronbHas
KHUCII0Ta U €€
COJIN
[TpakTnueckas
pabota Ne 4 o
TeMe
"Ilonyyenue
YIJIEKUCIIOTO
rasa.
KauecTBeHHnas
peakius Ha
KapOoHaT-HOoH"

ITepBoHavanbHbI

1

22.01.2024
1

24.01.2024
1

29.01.2024
1

31.01.2024
1 1

05.02.2024
1 07.02.2024

https://m.edsoo.ru/00a
df68a

bu6nmoreka [JOK
https://m.edsoo.ru/00a
dfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dfebe

bu6mmorexa [{OK
https://m.edsoo.ru/00a
e006¢c

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e027e

bu6mmoreka [IOK


https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

40

41

42

43

44

45

€ IOHATHS 00
OpraHNYeCKHUX
BEIIIECTBAX KaK O
COEIMHEHNAX
yriepoaa

Kpemnwnii u ero
COEIMHEHUS

[IpakTnueckas
pabora Ne 5.
Pemenne
AKCIIEPUMEHTAJTb
HBIX 337a4 I10
TeMe
«Baxneimniue
HEMETAIIBI ¥ UX
COCIMHCHHUSD
KoHntpoinbnas
pabota Ne3 mo
TEeME
«Baxneimue
HEMETaJIBI ¥ UX
COEIUHEHMS
Oo6mas
XapaKTEPUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJJIOB.
Merannnyueckas
CBS3b U
MeTajuTndecKas
KpUCTaJUIM4ecKa
g peleéTKa.
du3nueckue
CBOICTBa
METaJLIOB
XuMHYecKne
CBOMCTBaA
METAaJJIOB.
DIEeKTPOXUMHUYEC
KUH psig
HaIpsHKEHUN
METAaJLIOB
OO6mrue crmoco0bl
MOJTy4YEeHUS
METAaJJIOB.

12.02.2024

14.02.2024

19.02.2024

21.02.2024

26.02.2024

28.02.2024

https://m.edsoo.ru/00a
e054e

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e080a

bu6mmoreka [JOK
https://m.edso00.ru/00a
e0bf2

bu6nmnoreka [JOK
https://m.edsoo.ru/00a
e0el8

bu6nmoreka [JOK
https://m.edsoo.ru/00a
e103e

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e1156

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00a
e1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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47

48

49

50

o1

52

53

54

55

56

CriaBebl.
Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKIX
peakuuid, eciu
OJIMH U3
peareHToB
COLEPKUT
MpUMECH
ITonsatue o
KOppO3HH
METAaJLIOB

[IlenouHbie
METaJLJTbI

Oxcunpl 1
TUAPOKCH/TBI
HATpUS U Kaus
[lenouHo3emMenn
HBIE METAJIBI —
KaJIbIUN U
MarHui
Baxwueimne
COCIMHCHUS
KaJIbLIUs
O06o0menue u
CHCTEMAaTU3aIIH
3HAHUI
JKécTkocTh BOABI
M CIIOCOOKI eé
YCTpaHCHUS
IIpaxTrueckas
pabota Ne 6 o
TEME
"XKécTtrocTh
BOJBI M METOJIBI
e€ ycTpaHeHus"

ATroMuHANT
AmporepHble
CBOMCTBA OKCHA

Y TUIPOKCHJIA

Kenezo

04.03.2024

06.03.2024

11.03.2024

13.03.2024

18.03.2024

20.03.2024

01.04.2024

03.04.2024

08.04.2024

10.04.2024

15.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e1278

bu6mmoreka [JOK
https://m.edso0.ru/00a
el4b2

bu6mmorexa [IOK
https://m.edso0.ru/00a
e14b2

bu6nmnoreka [JOK
https://m.edsoo.ru/00a
e15e8

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e15e8

bu6nmoreka [JOK
https://m.edsoo.ru/00a
£1886

bu6mmoreka [JOK
https://m.edsoo.ru/00a
elae8

bu6nmoreka [JOK
https://m.edso0.ru/00a
elc64

bu6mmoreka [IOK
https://m.edsoo.ru/00a
elc64

bu6mmoreka [IOK
https://m.edso0.ru/00a
e1d86



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

58

59

60

61

62

63

64

Oxcuebl,
TUAPOKCHUJIBI U
comu sxenesa (11)
u xxenesa (I1I)
O06001IeHNE U
cucTeMaTH3amus 1
3HAHUU

IIpaxTrueckas

pabora Ne 7.

Pemenue
AKCIIEPUMEHTAJIb

HBIX 3a/1a4 110 1
TEME

«Baxnenmue
METaJUIBI U UX
COCIMHCHUS
Breraucnenus 1o
YpaBHEHUSIM
XAMHAYECKHUX

peakuui, eciu

OJIMH U3

peareHToB J1aH B
HU30BITKE HUIIH
COJIEPKUT

MIPUMECH.

Brraucnenus
MacCOBOM 01U
BBIXOJIa

MPOJTyKTa

peakuu

O06001IEeH E U
CHCTeMaTH3aIus 1
3HAHUU
KoHntponbHas
pabota Ne4 o
TEME
«Baxnenmmue
METaJUIBI U X
COEIUHEHMS
BemiectBa u
MaTrepuaibl B
TIOBCETHEBHOM
JKM3HU YCJIOBCKA

XUMHYECKOE
3arps3HCHUE

bu6mmoreka [IOK

https://m.edsoo.ru/00a
17.04.2024 e35e6

22.04.2024
bu6nmoreka [JOK
https://m.edsoo.ru/00a
e3de8

24.04.2024
bubmuoreka [JOK
https://m.edsoo.ru/00a
e1750

29.04.2024

06.05.2024

08.05.2024
bu6mmoreka [IOK

https://m.edsoo.ru/00a
13.05.2024 e3f50

bu6mmoreka [IOK
15.05.2024 https://m.edsoo.ru/00a
e4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

OKpYXKarollen

Cpelbl
Ponp xumuu B
bubmuoreka [JOK
perieHnn
65 1 https://m.edso0.ru/00a
HKOJIOTHUECKUX 20.05.2024 04270
po0em
Pe3epBHblii ypoK.
OGobmetHe i bu6mmorexa [IOK
66 1 https://m.edso0.ru/00a
CHUCTEMATU3AIHA 22.05.2024 c0d0a
3HAaHUU
OBLIEE
KOJIMYECTBO
66 4 7
YACOB I10

I[TPOTPAMME


https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

		2023-11-12T19:15:51+0300
	Богатырева Эсет Атабиевна




