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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1mo XuMHUH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHMsS OCHOBHOW 0OOpPa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCITUTAHUS U C YY9ETOM KOHIICTIIIMU MPEMOIaBaHus y4eOHOTrO MpenMeTa
«Xumus» B 00pa3oBaTesbHbIX opranuzanusax Poccuiickoit denepaunu.

[Iporpamma 1Mo XUMUU JaéT TPEACTABICHHE O LEIX, OOIIel cTpareruu OOydeHHs,
BOCIUTAHMS W Pa3BUTHS OOYyYaroIIMXCS CpEeACTBAMHM ydeOHOro MpeIMeTa, yCTaHaBIUBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpeyCcMaTpUBaeT pacIpeelieHue ero o kKjiaccam u
CTPYKTYpUPOBaHHUE I10 pa3fesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEJENISIET KOJIUUECTBEHHBIE
U KayeCTBEHHbIE XapPaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYI0 IIOCIIEOBaTEeIbHOCTh
M3YyYEHUS] XUMUH C YUETOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, TOTUKH Y4eOHOTO
IpoLecca, BO3pacTHBIX 0COOEHHOCTEN 00y4aromMXcsl, ONpeaeseT BO3MOKHOCTH TIpeMeTa JJis
peanu3anuy TpeOOBaHUIl K pe3yibTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTeIbHON MpOorpamMmbl Ha
YPOBHE OCHOBHOI'O 0011IeT0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yIbTaTaM 00yYeHHS XUMHUU
Ha YpOBHE IeNed W3y4deHHs IMpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHOU
JeSITeIbHOCTH 00y4aroIIerocs 0 OCBOCHUIO yUYEOHOTO COEep/KaHUS.

3HaHUE XUMUH CIYKUT OCHOBOU /I (POpPMUPOBAHUSI MUPOBO33PEHHS 00YUaIOIIETroCs, ero
IIPEICTABICHUH O MaTEpUAIILHOM €MHCTBE MUPA, BaXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPEICTABICHHUS O B3aUMOIIPEBPALLICHUSAX YHEPTUU U 00 3BOJIIOLIMHU BEUIECTB B MPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM yCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOI,
SHEPreTUYECKOH, MUIIEBOM U 3KOJIOrMYecKoil 0€30aCHOCTH, POOIIEM 3paBOOXPAHEHHUS.

N3yuyenune xumun:

CIOCOOCTBYET peaju3aluyd BO3MOXKHOCTEH il camMopa3BUTUS U (OPMUPOBAHUS
KyJIbTYpBI JINYHOCTH, €€ 0011el 1 (PyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00yUarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOM  y4eOHOM  JAEATENbHOCTH, OKCHEPUMEHTAIbHBIX U
HCCIIEZIOBATENIbCKUX YMEHHUM, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOM JKM3HM, TaKk U B
npodhecCHOHABHOM JIeATETPHOCTH;

3HaKOMHUT €O clneuu(pUKOM HAyyHOrO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3IJIs1/1a HA €UHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalioM B (POPMHUPOBAHUH
€CTECTBEHHO--HAYYHON T'PaMOTHOCTH 00Y4aroIIUXCs;

CHocoOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TIPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ] B 3KOJOTMYECKOoe 0OpazoBaHHE
oOyyaromuxcsi.

JlaHHble HampaBieHHUs B OOYYEHMH XMMMU O0€CleYMBAIOTCS CHEHM(UKON colepkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SABISAETCS IEJAarorM4eckd aJalTUPOBAHHBIM OTpa)KEHUEM
0a30BOI1 HAyKN XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro 0O0pa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI IEPBOHAYATIBHBIX MMOHATUI XUMUH, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHI OpraHUYeCKON XUMUH.

CrpykTypa cojaepkaHUsl IPOrpaMMbl MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usyueHutro. Coaep:kaHuE CKIAAbIBAETCS U3 CUCTEMbl MOHATUH O XUMHUYECKOM
3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHMUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OPTraHW30BaHbl MO MPUHLHUILY IOCJIEI0BATEIbHOIO Pa3BUTHs 3HAHUKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUs] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOMAIIH BEILIECTB B pAaCTBOPAX.

Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOITYYEHHBIX M
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCJIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBINONHSAS (YHKUMU OOBSICHEHHS M MPOTHO3HPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEUIECTB.

OcBoeHue mporpamMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOW COCTaBJSIONIEH HAYyYHOW KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAaHHIO U METOAAM MO3HAaHMA B Hayke. M3yueHue xumMun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUNW W3 pPAHEE M3YUYCHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaronuii Mup», «buonorus. 5—7 kinacced» U «Pu3uka. 7 KiIace».

[Ipu u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHIE 3HAHUI OCHOB XUMHUUECKOM HAyKH KaK
00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JESATEIbHOCTH YEJIOBEKAa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3aZadya y4eOHOro mpeAaMeTa COCTOUT B (hOPMHUPOBAHUU
CHUCTEMBbl XMMHYECKUX 3HAHUN — BaXHEWIHMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHUN K HAYYHBIM METOJIaM IMO3HAHMS MPH U3YUYEHUH BEIECTB U XMMUYECKUX peakluii, B
(GOpMHUpPOBAaHMM W pPa3BUTHH TIO3HABATEIBHBIX YMEHHH M HX MPUMEHEHHMH B Yy4eOHO-
M03HABATEILHON U yueOHO-UCCIIEIOBATENBCKOM AESITeNbHOCTH, OCBOGHUU MPABII 0€30IacHOTO
o0palleHNs C BeIECTBAMU B IIOBCEAHEBHON KU3HH.

[Ipy u3ydyeHuH XMMUU Ha YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs Ba)KHOE 3HAUCHUE
MPUOOpPENU TaKue 1eH, Kak:

— (hopMHUpPOBAHHME MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPA30BAHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pEIICHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOUINMCS YCIOBUSAM KHU3HU;

— HamNpaBJICHHOCTb OOYYEHHS Ha CHCTEMaTHYeCKOoe NpUOOIICeHHE OOYYalomMXcs K
CaMOCTOSITEJIBHOM ~ IO3HABATEJIbHOM  JEATEIbHOCTH, HAay4YHbIM  METOAaM  IO3HaHus,
(hOpMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— ofecrnedyeHre YCIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHHIO OO0YYarOIIMMHUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JJIS1 Pa3IMYHBIX BUJOB JCSTEIbHOCTH;

— ¢opmupoBanue o01Iel (YHKIIMOHATEHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yyclie YMEHUI OOBSCHATh U OIICHMBATH SIBICHUS OKPYKAIOLIETO MHUpa, HCHOJB3ys 3HAHUA U
OTBIT, TIOJIyYEHHBIE MPH W3YYEHUH XHMHH, MPUMEHATh WX NpPHU PEUIeHHH MpodieM B
MIOBCEIHEBHOU KU3HH U TPYJI0BOM AESATEIbHOCTH;

— (hopMupoBanue y 00yyaromumxcs ryMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUS [IeHHOCTH
XUMHUYECKUX 3HaHWM A1 BBIPAOOTKM 3KOJOTHMYECKH I€JIECO00pa3HOTo IMOBEACHUS B OBITY U
TPYJIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMsI CBOETrO 370POBbS M OKPYKAIOIIEH MPUPOITHOU
Cpelibl;

— pa3BUTHE MOTUBAIMH K 00YYEHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHHUIO
Ha OCHOBE YCBOGHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo¢uIs U HAIIPaBIEHHOCTH JalbHEeHIIero o0ydeHusl.



OO1miee YnCIIO 4acoB, OTBEACHHBIX IS M3YYEHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaJIbHbIC XMMUYECKHE TOHATHUS

[Ipeqmer xumuu. Ponb XMMHMM B KM3HH 4elOBeKa. XHMMHsS B CUCTEME Hayk. Tena u
BeecTBa. DU3NUECKHE CBOMCTBAa BEIIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHsTHE O
METOJIaX MOo3HaHus B XuMuu. YucTeie BemiecTBa u cMecu. CriocoObl pa3fiesieHus cMecei.

ATOMBI W MOJIEKYJBl. XUMUYECKUE HJIeMEHTbl. CHUMBOJIBI XHMHUYECKHUX DJIEMEHTOB.
[IpocTsle 1 crno)KHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJIIpHAs
Macca. MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTA B COEMHEHUU.

KonnuectBo BemectBa. Mosib. MoussipHas macca. B3auMocCBsSI3b KONMUYECTBA, MACChl U
yKclia CTPYKTYPHBIX €AMHMUIL BeulecTBa. Pacuérel Mo popmyinamM XUMHUYECKUX COETUHEHUH.

®u3znueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ MNpU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIEeCTB. XUMHUUECKue ypaBHeHus. Kimaccupukanuss XUMHYECKUX peakIuit
(coenuHeHwus, pa3ioKEeHUs, 3aMeIeHNsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBUiIaMu pabOTHl B J1a0OpaTopuu M MpHEMaMU
oOpaieHuss ¢ J1abopaTOpHBIM OOOpYIOBAaHUEM, M3YYEHHE M ONMHUCaHUE (U3UYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIECTB, HAOII0ieHNne PU3HUeCKuX (TNIaBIeHUE BOCKA, TassHUE JIbAA,
pacTUpaHue caxapa B CTYIIKE, KMIIEHUE U KOHJIEHCALUs BOJbI) U XUMUYECKUX (TOpEHHE CBEYH,
IPOKaJUBAaHUE MEIHOI MPOBOJIOKH, B3aUMOCICTBHE MeJa ¢ KUCIOTO) SBJICHUM, HAaOI01eHne
U ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XMMHUYECKHMX peakuuid (pas3ioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJOpHUAOM Oapus, pasznoxxkenue rugpokcuna meau (II) mpu
HarpeBaHWH, B3aWMoOeicTBHe jxene3a ¢ pactBopoMm comu menu (II), usyuenme cmocoboB
paszeNieHuss CMeceil: C TOMOIIBI0 MarfuTa, (UIBTPOBAHHE, BHITAPUBAHUE, JIUCTUIUIALINS,
xpomaTtorpadusi, TPOBEIEHHWE OUYMUCTKH [OBAapPEHHON COJM, HaOMIOJACHHE U ONHMCAHUE
pe3yJbTaTOB MPOBEJACHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHsS MAaCChl, CO3/1aHHE
MO/IeJIe MOJIEKYJT (IIIapOCTEPKHEBBIX ).

Ba:kHeiinue npeacraBuTe/ M HEOPraHMYECKUX BelECTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 37I€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B npupoje, Gpuzndeckue U XMMUYECKHUE CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl MONMy4YeHHS KHUCTIOpoJa B JlabopaTopuu U
npoMblIIeHHOCTH. KpyroBopoT kucinopona B npupoge. O30H — auIOTpONHAs MOIUBUKAIHS
KHCJIOPOJIA.

TeroBoit 3¢ dekT XuMHUUEecKOW peakIuH, TEePMOXMMHYECKHE YpaBHEHHUS, 3K30- H
SHAOTEPMHUECKHE pEaKUUH. TOIIMBO: yroib M MeETaH. 3arpsA3HEHHME BO3]yXa, YCWICHHE
NapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — oasnemeHT M mpocroe BewiecTBo. Haxosknenue Bogopoza B IIPUPOJE,
(bu3nvecKre U XUMHUECKUE CBOICTBA, TPUMEHEHHUE, CITOCOOBI MmoTydeHust. KHCIoThI 1 com.

Mosipablii 00bE€M ra30B. PacuéThl Mo XUMUYECKUM YPaBHEHHUSM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HaceleHHble u
HEHACBIIIEHHBIE pacTBOPBL. PacTBOpUMOCTH BemiecTB B Bojae. MaccoBas J0Js BEIIECTBA B
pactBope. XumMuueckue cBoMcTBa BOAbl. OcHOBaHMs. Poiib pacTBOpPOB B MPHUPOJIE U B JKU3HU



yenoBeka. KpyroBopor BoIbl B IpHUpoze. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccupukamus nHeopranmdeckux coeamHeHnid. Oxcunel. Kitaccudukamnusi OKCHIOB:
coneoOpa3yrorire (OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIe) U HecoeoOpasyromue. Homenkinatypa
okcu10B. U3nuecKkre U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydueHue okcuaos.

OcHoBanms. Krnaccudukanuss OCHOBaHMIA: TWIEIOYM W HEPACTBOPHMBIC OCHOBAHHS.
Homenkmarypa ocHoBanuil. @u3nuecKue M XMMUYECKUE CBOWCTBA OCHOBaHUU. llomyuenwue
OCHOBaHM.

Kucnotsl. Knaccugukanus kucinor. Homenkinarypa kuciaor. @uU3ndeckue U XUMHUYECKHE
cBoiicTBa KUCHOT. Pan aktuBHocTH MeTauioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknatypa coseil. @dusznueckue U XMMHYECKUE CBOMCTBa coieid. [lomyduenue
COJIEH.

['enernueckas cBA3b MEKy KJIaCCaMU HEOPTaHUYECKUX COCIUHEHHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJIEICHUEe COJIEpPKaHusl KUCIOPOoa B BO3yXe, MOTydYeHHe, coOupaHue,
pacmo3HaBaHUE W W3YYCHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM M yCJIOBUSI BOSHHUKHOBEHHUS M TPEKpaIeHUss TOpeHus (Mmoxapa), 03HAKOMJICHHE C
o0Opa3llaMyd OKCHIOB U ONHMCAHHE HX CBOICTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
M3yu€HHE CBOMCTB BOJOpojAa (ropeHue), B3aumojeicTtBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIB30BAHKUE BHAEOMATEPUAIOB), HAOIIOeHHE 00PA3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH pPAaCTBOPEHHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [JOJIEH pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTalUlaMH (HaTpueM M KajbleM) (BO3MOXXHO HCHOJIb30BaHUE
BUJIEOMATEPHUANIOB), UCCIEOBaHHEe 00pa3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0/IeHNe W3MEHEHHUS OKpPAaCKM HMHIUKATOPOB B PAacTBOpPAxX KHUCJIOT M IIEJIOYEH, M3yYCHHE
B3aumozeiicTBus okcunga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KHCIOT C METaJUlaMH,
peakuuil HeWTpanu3aluy, I[OJy4YECHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOIO
MeTaJllIa IPYTUM U3 pacTBOpPA COJIM, PEIICHUE SKCIIEPUMEHTATBHBIX 3aa4 Mo Teme «Baxkueiime
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoguveckuii 3axkoH u Ilepuoanyeckass cucrema xummuyeckux djaemeHtos /. W.
Menpaeseesa. CtpoeHne aToMOB. XMMHYECKas ¢BA3b. OKHUCINUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKH KJIACCU(PUKAIMM XUMHYECKUX dJieMeHTOB. [loHaTHe o rpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IMIETOYHO3EMENbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE T'a3bl).
DNEeMEHTBI, KOTOPbIE 00pa3yr0T aM(pOTEpHBIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuii 3akoH. Ilepuogmyeckas cucrtema XuMHYeckux »dieMeHToB [[. U
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuonHas ¢opmel [lepuonndeckoid cCUCTEMbI
xumuueckux diiemeHTtoB J[. M. MenneneeBa. Ilepuonst u rpynmbl. Du3znueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI JJIEMEHTA.

Crpoenue artomoB. CoctaB aromMHbIX sifaep. HM3otomsl. Jnektponsl. CrTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUUYECKUX 3eMeHTOB [leproaudyeckoil CUCTEMBI
. W. MenngeneeBa. XapaKTepUCTHKAa XHMHYECKOIO DJIEMEHTAa IO €ro IOJIOKEHHI0 B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pagnyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U EPUOJAM.



3nauenue [leproanyeckoro 3akona u Ilepuoanyeckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTUA Hayku U npakTuku. J[. . Mennenees — y4€Hblil U rpaskJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIPHAS) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. I[Ipoueccsl
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

n3ydeHue oOpas3loB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJEHCTBUE THIPOKCHA
[IMHKA C PAacTBOPAMHU KHUCJIOT M IIEJIIOYEH, MPOBEICHUE OMBITOB, HILTFOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEaKLIUU PA3JI0KEHUS, COSTUHEHUS).

Meoswcnpeomemnnie ceasu

Peanu3anus MeXnpeaAMETHBIX CBA3€H NMPH M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIISETCS
4yepe3 HCMOJNb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHATHN, TaK W TOHSITHIA,
SIBJISTFOLIUXCSI CHCTEMHBIMU 711 OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OOmue ecTecTBEHHO--HAyYHBbIE TOHATHSA: HAy4yHBIA (pakT, TUINOTE3a, TEOpHs, 3aKOH,
aHalmM3,  CHUHTE3,  KiIacCUpUKalus,  MNEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJIEIIMPOBAaHNE, U3MEPEHHE, MOJIEIIb, SIBICHHE.

®usuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJA, H3O0TOIIbI,
PaavoOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUM 3apsijl, BEIIECTBO, TeJO, O0BEM, arperatHoe
COCTOSIHUE BEIeCTBa, ra3, (pU3WYECKUE BEIUYMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, IIAHETHI,
3BE3161, ComHIIE.

Buonorus: porocunTes, neixanue, ouochepa.

l'eorpadusa: armocdepa, runpochepa, MuHepasabl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHNSA

JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS HPOrpaMMbl OCHOBHOIO 0OmIero oOpa3oBaHUs
JIOCTUTAIOTCS B X071 O0YYEeHUSI XMMUHU B €IMHCTBE YU€OHOH U BOCIIUTATEIbHOMN 1E€ATEIIbHOCTH B
COOTBETCTBUM C  TPAIUIHOHHBIMH  POCCHACKAMH  COLUMOKYJIBTYpPHBIMH M  JYXOBHO-
HpPaBCTBEHHBIMHM IICHHOCTSMH, NMPUHATHIMU B OOILIECTBE NPaBWIAMU M HOPMAaMM IOBEJCHUS U
CHOCOOCTBYIOT IpOIIeccCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COLHATIM3AIMN 00yYarOIUXCS.

JIM4HOCTHBIE pE3yJbTaThl OTPa)kalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUH U PACIIMPEHHE OMNbITAa AESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpMoOTH4YeCKOro BOCIIMTAHUSA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U HAy4YHOMY
HACJIEINI0, TOHWMAHMs 3HAYCHHWS XUMHUYECKOW HAyKd B JKH3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BJIA/IETh JOCTOBEPHON MH(pOpMaIMeld O MepeOBbIX JOCTHKEHUSX U OTKPBITUSAX
MHUPOBOW M OTEYECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUIX 00 yCTpoOMCTBe
MUpa 1 00IIEeCTBa;

2) rpamJaaHCKOro0 BOCIIUTAHMS

MPEICTaBICHUSA O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJIEKTHBE, KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B OOIIIECTBEHHO  IOJIE3HOM,
yueOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW M JAPYrMX BHJaX JESATENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIBHOCTH IPU BBITOJHEHHH YIeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIIIOJIHEHUM XHMHUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHHSA K
B3aMMOIOHMMAHUIO U B3aWMOIIOMOIIM B TpOIEecce 3TOM y4eOHOH NesTeNTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TMOBEJEHHE W TIOCTYNKH CBOMX TOBAapHIIEH C IMO3WIMA HPAaBCTBEHHBIX W
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUH TOCTYKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHUYECKHUE  MPEACTaBICHUs O  BEIIeCTBE W  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKM M COCTaBISIOIIME OCHOBY IS
NOHUMAHMUSA  CYIIHOCTH HAyYHOH KapTHMHBI MHpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs IPUPOABI, B3AUMOCBA3SIX YEJIOBEKAa C MPUPOJHON Cpesod, 0 posn
XMMHUU B IO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANpaBJICHHBIC Ha IIOJlyYe€HHE HOBBIX 3HAHUHM IO XUMHH,
HEoOXonUMBbIe Ul OOBSACHEHMsS HaOJIOJaeMbIX IPOLECCOB U SBICHUH, IO3HABaTEJIbHOM,
MH(GOPMALIMOHHOM M YUTATEIbCKON KYJIBTYphI, B TOM YMCIIE HABBIKOB CAMOCTOSITEIBHOI paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JIMTEPaTYpOH, JOCTYIMHBIMH TEXHHUUYECKUMH CpPEIACTBAMHU
UH(QOPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOyUeHHWIO M TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, MIPOEKTHONH M HCCIEN0BATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTU U YPOBHs 00y4YEHHUs B aJIbHEHIIEM;

4) popMupoBaHUSs KYJIbTYPbI 3/10POBbS:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 37I0POBBbIM 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUI M HENpUsITHE BPEIHBIX
MpUBBIYEK (yHOTPEOJICHUSI aJIKOroJisl, HapKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacCHOCTH IMpHU OOpallleHMH ¢ XMMHUYECKHMMH BELIeCTBaMHU B OBITY U peajbHOMN
KHU3HU;



5) TpynoBOIro BoCiMTAHMS:

MHTEpPEC K MPAKTHIECKOMY M3YYCHHIO TPodecCuil U TpyJa pa3iuyHOro poja, YBaXXeHHE K
TPyAy H pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHMK 10 XWUMHH, OCO3HAHHBIH BBIOOP HWHIWUBUIYATbHOW TpPACKTOPUH
MPOJIOJKEHHST O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCMEmHOW Mpo(ecCHOHANBHON NeATEeIbHOCTH U
pa3BUTHUSL HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B IPO(ECCUOHATILHOMN Cpelie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHUS

IKOJIOTHUYECKH I11e1eco00pa3Hoe OTHOIICHWE K MPHUPOJIe KaK HCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBE €€ CyIlEeCTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pPOBOr0 U Oe30macHoro obpasa >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYCCKOMY H IICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUWE MIEHHOCTU COOJIIOICHHUS TPaBJI 0€30TMacHOTO MOBEACHUS MPU padOTe C BEIIeCTBaMH,
a TaKK€ B CUTYaIHSX, YTPOXKAIOIIUX 3T0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUWS, TMOJydaeMble TP HM3YYCHUM XHMHH, ISl PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOMIEH MPUPOTHOMN CPeIOH, ISl TIOBBIIICHUS YPOBHS YKOJIOTHYECKON
KyJbTYPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa dKOJOTHYECKHUX MPOOJIeM U MyTel MX pemieHus
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MMO3HABATEIbHOM, KOMMYHHUKATUBHOM M COIIMAIBHON TIPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeIMETHBIX PE3yJbTATOB BBIICIAIOT 3HAYUMBIC I (HOPMUPOBAHUS
MHPOBO33peHUs OOIIeHayYHbIe TIOHATHUS (3aKOH, TEOpHs, MPUHIUI, THUMOTe3a, (aKT, cCUCTEMa,
MPOIIECC, PKCIIEPUMEHT U JPYTOE.), KOTOPBIC HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUN M3 ATHX MPEIMETOB (DOPMUPOBATH MPEICTABICHHE O
I[EJIOCTHOM HAy4YHOH KapTWHE MHpa, U YHHBEpCaJbHbIE yueOHbIE NEHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpbIE oOecrednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHUIO M OCYIIICCTBICHUIO YICOHON JACATEITHBHOCTH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS

Ba3zoBble jornyeckue aeicTBus:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOEHWW 3HAHUM:
pacKphIBaTh CMBICT XHUMHUYECKHX TMOHATHA (BBIOSISATH WX XapaKTEpHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMH MOHSATHUSAMH), UCIIOIH30BaATh MOHATHS JIJIsi OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJs KIACCH(PUKAIUU
XUMHYECKHUX BEIIECTB M XMMHUYCCKHUX PEaKIUi, yCTAHABIMBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MEXIy 0O0BEKTaMHU U3YUYCHUS, CTPOUTD JIOTHUECKHUE PACCYKIACHUS (MHIYKTUBHBIE, ICTYKTHBHBIC,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yYMEHHE MPUMEHATH B MPOIECCEe TO3HAHUS MOHATHS (IIPEIMETHBIC W METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMbIE B XHMHH, MPEOOPa30BBIBATH ITHUPOKO
MIPUMEHSIEMbIE B XUMHH MOJICTIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI DJIEMEHTA),
XuMu4eckass (opmysia W ypaBHCHHE XHMHYECKOW pEakmuu — TPHU PEIIeHHH Yy4deOHO-
MO3HABATENBHBIX  3a7a4, C Y4E€TOM OTUX MOMAENBHBIX MPEICTABICHUA BBIABISATH U
XapaKTepU30BaTh CYIIESCTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B H3yUaeMBbIX MPOIeccaxX U SIBICHUSIX.

Ba3oBble uccienoBareibcKue 1edCTBUS:



yMEHHE HUCIOJIb30BaTh IMMOCTABICHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTa IO3HAHUS, a
TaKXKe B KayeCTBE OCHOBBI JUIi (OPMHUPOBAHUS TUIIOTE3bl IO IPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHHIA;

MpUOOpETEeHNE OMbITa MO IUJIAHUPOBAHHIO, OPraHU3allUd U IPOBEJIECHUIO0 YUEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAaOI01aTh 32 XOJIOM MPOIIEeCcca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3ynbpTar, (opMyIHpoBaTh 00OOIICHHS W BBIBOABI MO pE3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIeIOBaHUs, COCTABIATh OTUET O MPOAeNaHHOM padoTe.

Paborta ¢ nndopmanmeii:

yYMEHHE BHIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3TTHYHBIX BUIOB
1 (opM IpeICTaBICHHUS, TOIYyYaeMYyI0 U3 Pa3HbIX UICTOYHUKOB (HAyUHO-TIOMYJIIpHAs JIUTEepaTypa
XAMHAYECKOTO COJICpKaHUs, CIPaBOYHbIE MOcoOMs, pecypchl VIHTepHeTa), KPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIe METO/IbI U 3aIPOCHI IIPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUSI yUeOHBIX M MTO3HABATEIBHBIX 337124
ONpeAeNiEHHOr0 THIMA, MPUOOPETeHHE OMbITa B OO0JACTH HCIOJB30BaHUA HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHMA, OBJIAJCHUE KYJIbTYPOl aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTHUMabHYIO (opMy mpencTaBiIeHHS
nH(pOpMallUd ¥ WUIIOCTPUPOBATH peIlaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMmmami,
Ipyrumu GpopmMaMu rpaguKu U ©X KOMOMHALIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBaTh B Mpollecce Yy4eOHONW U HCCIeI0BaTeIbCKON
NeSITeTbHOCTH UH(OPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IHUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPY’Karollel MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE eiiCTBUSA:

YMEHHUS 3aJaBaTh BOINPOCHl (B Xoje Juajora W (WJIM) JIUCKYCCHU) TO CYIIECTBY
oOcyxaaeMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEJIBHO BBIMOJIHEHUS
MIpeI0KEHHOM 3a/1auH;

YMEHUS NPEACTABIATh NOTYYSHHbIE PEe3YJIbTaThl TO3HABATEIBHOM NEATEIFHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaX; JeNaTh TPE3CHTANUI0 pPE3yJIbTaTOB BBIMOJHEHHUS XHMHUYECKOTO
JKCIIepuMeHTa (J1abopaTOPHOTO OMbITa, JTAOOPATOPHOM pabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIECTB, y4€OHOT0 MPOEKTA);

yMEHHsI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATENILCKOM JEITEIbHOCTH IPU PEIICHUH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OoOLIMX MHTEPECOB U COrJacoBaHMs MNO3MIMH (00CyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBD», KOOPAUHALIMS COBMECTHBIX JACHCTBHI, ONpeaesieHue KpUTEPHEB MO OI[CHKE KauyecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe yHMBepcaJbHbIe YUeOHbIE 1eiiCTBUA:

yYMEHHE CaMOCTOSTENILHO ONMpPEEsATh eNu AeSTeNbHOCTH, TUIAaHUPOBATh, OCYIECTBIIATD,
KOHTPOJHPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JESTEIBHOCTH, BBIOMPAThH
HauOosee d(hdexkTuBHBIE CHOCOOBI pEIICHHWS YYeOHBIX H  IMO3HABATCJIBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH NMPEAJIOKEHHBIM aJTOPUTM JIEHCTBHHA NpuU
BBITMOJIHEHUH 33JaHAN C y4ETOM TIIOJy4CHUS HOBBIX 3HAHMHA 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PeaKIusiX, OIEHUBATh COOTBETCTBUE MOJIyYEHHOTO pe3yjIbTaTa 3asiBICHHOM ey,
YMEHHE HCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIpeAsiaraéMble B YCIIOBUH 3a/IaHHA.

NPEJMETHBIE PE3YJbTATDI

B cocraBe mpenMeTHBIX pPe3ylbTaTOB IO OCBOCHHUIO O0053aTEIBHOTO COACpPKAHMUS,
YCTAHOBJICHHOTO JaHHOM (exepanpbHON pabouell MporpaMMoM, BBIIENAIOT: OCBOCHHBIC



00ydJaromuMucs Hay4dHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crenuduueckue s

NpeaIMETHON 00nacT «XUMUS», BUIBI NEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
MHTEPIpETAINHU, TPEOOPa30BAaHUIO U TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CHTYAIIHsX.

K xoHuy oOydeHus B 8 kJacce npeaMeTHbIE pe3ysbTaThl HA 0A30BOM YpPOBHE JOJIKHbI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYYAIOLIUXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMWYECKUX IOHATUH: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/HAsA), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJS XHMHYECKOIO
JJIEMEHTAa B COEAUHEHHMM, MOJIIPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUUECKasl peaklus, KJacCupUKaIus
peakLuii: peakliuy COEIUHEHHUS, PEaKLUU Pa3JI0KEHUs, PEAKIIMM 3aMELICHUs, peaKLIUn
o0OMeHa, 9K30- U YHIOTEPMHUYECKHIE PEaKIMH, TETIOBOH YPQEeKT peakuuu, sIpo aToMa,
AJIEKTPOHHBIN CJOM aroma, aTOMHas OpOHWTab, PaguyC aTomMa, XMMUYECKas CBs3b,
IIOJIIpHAasl M HEIOJIApHAas KOBAJICHTHAs CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs: KOHLEHTpallKsi) B pacTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHMX IOHATUH M NPUMEHATH 3TH
MOHSITUS MTPU ONMCAHUM BEILIECTB U MX MPEBPAICHHI;

UCTIOJIb30BaTh XMUMHYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMYJ BELIECTB H
YPaBHEHUN XUMUYECKHUX PEAKIINN;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTEIEHb
OKHUCJICHHS JJIEMEHTOB B OWMHApHBIX COEIMHEHHUSX, MPHUHAJIC)KHOCTh BEIIECTB K
ONpesieIEHHOMY KJIacCy CO€IMHEHMH 1o QopMmynaM, BHJ XUMHUYECKOM CBs3U
(xoBaJIeHTHasl M MOHHAs) B HEOPraHUYECKUX COCIUHEHUSX;

packpsiBaTh cMmblca Ilepuonnueckoro 3akona [[. 1. MenneneeBa: 1eMOHCTpUpOBaTh
NIOHMMAaHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT MX
nosiockeHuss B Ilepuonmyeckoil cucTeMe, 3aKOHOB COXPAaHEHHs MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;
ONHKCBHIBaTh M XapakTepuszoBaTh TaOmuuHyro ¢Gopmy Ilepuonuueckoit cucremsl
XMMUYECKHX 3JIEMEHTOB: pa3jiMyaTh MOHATHUS «rJaBHas noxarpynmna (A-rpynma)» u
«mmobounast moxarpynmna (b-rpymnma)», mansie u OoibIIME TEPHOIBI, COOTHOCHUTH
0003HaueHus1, KOTopble UMeroTes B Tadiuue «llepuonndeckas cucremMa XMMHYECKHX
anemenToB JI. . MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsig sapa, oO0Iiee 4YHCIO 3JIEKTPOHOB U
pacrpesielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJ1acCU(UIUPOBATh XMMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakiuu (10 YMCIy U COCTaBYy YHYacCTBYIOLIMX B PEAKIMU BELIECTB, MO TEILIOBOMY
dbdexry);

XapaKTepu3oBaTh (ONHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, IOATBEp)KJas  ONHCAHWE IPUMEPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTM OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPALICHUH B Pa3JIMUHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIEMEHTa 10 (popMyJie COETUHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIMH;



MPUMEHSTh OCHOBHBIE OINEPAIlMM MBICIUTEILHON NEATeTbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3AINI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CIICJICTBCHHBIX CBSI3¢H — JIUIT M3YYCHHS CBOWCTB BEMICCTB M XHMHYCCKUX PEAKIIHA,
€CTeCTBEHHO-Hay4YHbIE  METOJbI  TO3HaHWs  —  HaONmOJaeHWe,  H3MEpeHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEabHBINA U MBICJICHHBIN);

CleOBaTh TMpaBWIaM TIOJB30BAHUS XUMHYECKOW TMOCYIOH U JabopaToOpHBIM
000pyZIOBaHHEM, a TaKXe IMpaBUJIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU TIO BBITOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB 10 MOJTYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJAA M KHCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JOJIEW paCTBOPEHHOTO BEILIECTBA, MNIAHUPOBATH
U TIPOBOJUTH XUMHYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOUeH U
KHCJIOT C TIOMOIIIbIO HHIUKATOPOB (JITAKMYC, PeHOIPTaNIenH, METUIIOPAHXK U APYyTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U DJIeKTpPOHHbIE (LM (poBbIE)
KonTposabHbie IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIE PecypcChl
padoTsbI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITHS
Xumusi — BaxHas 00J1acTh
11 €CTCCTBO3HAHHUS U 5 ) bu6nmoreka [IOK
' MPAKTUIECKOHN IeATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
BemecTBa u xummnyeckue bubmorexa [JOK
1.2 15 1
peakIuu https://m.edsoo.ru/7f41837c¢
Wroro no pazueny 20

Pa3pnen 2. BaxxHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB

21 Bosnyx. Kucnopon. Ilonsatue 6 bu6muoteka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o kucinorax g | Bbu6nuoreka [JOK
U COTISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 butmmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCChI 1 1 1 bubmnorexa [JOK
HEOPraHMYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pazpnea 3. Ilepuoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudeckux 3j1emeHToB I. M. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



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

[Tepronueckuii 3aKOH 1
[Iepnoanueckas cucrema

3.1 XUMHUYECKHX 31eMeHToB /1. 1. 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue
aToma
XumMmudecKkas CBS3b.
32 OKHCIUTEIBRHO- 8 bubmmorexa LHOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH
bu6nmoreka [IOK
Hroro mo paserty 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 Br6mnorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/mt P Kontpoabublie | IIpakTuyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcebl
Pa3nen 1. BemecTBo 1 XuMU4ecKkne peaknuu
[ToBTOpeHue u yrnyOaeHne 3HaHUN bubnmnorexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3fIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuotexa [{OK
' peakmuit https://m.edsoo.ru/7f41a636
DIEKTPONUTHYECKAs! AUCCOLIMALIMSL. bubnmnorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEaKIIUU B PacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro o pazgeny 17
Pa3zgen 2. HemeTasIbI M UX COeXUHEHUS
21 OO6mras XxapakKTepUCTUKa XUMHIECKUX 4 0 | bubmmotexa [{OK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
06
22 eweston ViA-rpynmmi Cepa et : bimorera LOK
' PYHHEL P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
- Obmas xapi;iepHCTHKa ZMMHLI;CKI;X i . 1 BuGmiorexa [IOK
. anemeHToB VA-rpynnsl. A3ot, pochop u ux https-//m.edsoo.ru/7f412636
COCIMHEHUS
24| suememmons Vhcrpymms Veseponn : 1 , | BubmoremalloK
' . PYIHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS
Hroro no pazgeny 25



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

Pasznen 3. Mera/iibl 1 X COeIMHEHUSA

bubmuoreka [JOK
1 7 4
3 Obmpue CBOHCTEA METAIIOR https://m.edsoo.ru/7f41a636
19 Basre 16 bubmuorexa [JOK
) KHENIINE METAJUIBI U UX COEIUHEHUS https-//m.edsoo.ru/7f412636
Wroro no pazneny 20
Paznen 4. Xumusi 1 okpykamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [TOK
' Hl p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
Pe3epBHOE BpeM 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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

ITOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
No KoanuecTBo yacon Nlara JJIeKTPOHHBbIE HU(POBLIE
B Tema YpoKa K()]-[Tp()ﬂ[,]-n,[e HpaKanecxne oﬁpasoBaTeﬂbnme
n/n Bceero HU3yYeHHs
padoTsI padoThbI pecypcbl
| [Ipenmer xumuu. Pons xumuu B | 0 0 bubmuoreka [JOK
JKU3HU YenoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
) IMouarue o MeTomax MO3HAHUA B 1 0 0 bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227¢
[IpaxTuyeckas padora Ne 1 0 0
3 «IIpaBuna paboTsl B 1a6OpPaTOpUH U | bu6nuorexa LIOK
pUEMBI 0OpAIICHHS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM
4 YucThle BelecTBa U CMECH. | 0 0 bubmuorexa [JOK
Crioco6b! pazeneHus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 0 0
5 <<1£)33116H6HI/I6 cﬁeceﬁ (Ha mpumepe 1 BuGmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COJM)»
6 ATOMBI U MOJIEKYJIbI 1 0 0 Bubnmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 0 0 but6mmorexa [IOK
(CHMBOJITBI) XUMHYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COKHBIEC BEIIECTBA 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH OCTOSIHCTBA COCTaBa 1 bubnmoreka [JOK



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

BEIIECTB. XUMHUECKas (hopmya.
BaneHTHOCTE aTOMOB XUMHYECKUX

https://m.edsoo.ru/ff0d2eae

AIIEMEHTOB
OTtHocuTeNbHASI aTOMHAs Macca.
11 OTHOcHTENIbHAS MOJIEKYJISIpHAs brbmmorexa LIOK
acea https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTa B COCTUHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mok, bu6mmoreka [IOK
MousipHast Mmacca https://m.edsoo.ru/ff0d5230
14 ®u3nuYeCKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMudeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku u ycioBus MPOTEKAHUS bubmuotexa [JOK
XUMHUUYECKHUX PeaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BbruuciieHus: KoJMuecTBa, Macchl
17 BEILIECTBA 110 ypaBHeHI/ISIM, Bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHid
Knaccudukanus XuMHIecKux
18 peaKung) (CO:I[I/IHeHI/I;I pa3ioKEeHUs Bubnuorexa LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 SHITUKJIONEUCT. O60gH_IGHI/Ie " Bubnuorexa LOK
N https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIl¥sI 3HAHUH
20 Kontponbnas padota Nel o teme bubmuorexa [JOK

«BemecTBa 1 XUMUYECKHUE PEAKIIVI)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech ra3zoB. Cocras

bubmuorexa [IOK

21 BO3yXa. KHEHOPOZ — oeMeHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
OU3NYeCKUue 1 XUMUIECKHUE
) CBOMCTBA KUCJIOPOIa (peaKiuu bubmuorexa [JOK
okucienus, roperue). [loustue o6 https://m.edsoo.ru/ff0d4614
OKCHIaX
CrocoO0bI MoTy4eHHs KHCIOpO/ia B
23 1abopaTopuu ZI HpOMBIIHJ'IeHI;IOﬂCTI/I. brbmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopoaa
TemnoBoii 3¢ hext xumMudeckoi
24 peaKIiu, MOHATHUE O bubnmoreka [JOK
TEPMOXUMHYECKOM YPaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUYECKHUX PEAKIIHIX
TormmuBo (He(Th, yroib U METaH).
25 3anH3HeI§I/ICCI];03l[}},’X& CIIOCOOBI Z:ro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
peI0TBpAICHUS
[TpakTuueckas padorta Ne 3 o Teme
26 «ﬁ[onyquHe u 206I/IpaHI/Ie BuGmuorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yYEHUE €TO CBOWCTBY
7 Bonopon — anemeHT u mpocTtoe bubnuorexa [IOK
BemecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
OU3NICCKUE M XUMUICCKHUEC
28 cBoMcTBa Bojopoaa. [lpumenenue brbnmorexa OK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
bu6mmoreka [IOK
29 IToHsiTHE O KHCIIOTAX U COMSAX https://m.edsoo.ru/f0d50d2
30 Crioco0bI MoTy4eHus BOAOPO/ia B bubnmoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTtuueckas padora Ne 4 o Teme

31 «ITomyuenue u cobrpanue BOAOpoaa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4{42
U3YyYEHHE ero CBOMCTB»

0 Mounsipabiii 00bEM ra3oB. 3aKOH bubmuotexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brrurcnenus 00béMa, KOJIMYECTBA

33 BEIIECTBA rasa Mo ero U3BECTHOMY bubmmorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 006EMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMU HA OCHOBE Bubnuorexa OK
. N https://m.edsoo.ru/ff0d5708
3aK0HA 0OBEMHBIX OTHOIIIEHUH T'a30B

35 Du3ndecKrue U XUMAYECKUE but6mmoreka [IOK
CBOICTBA BOIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanwuii. [Tonstue 06 bubnmoreka [JOK
UH/IMKaTOopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputenb.

37 Hacruimmennbsle 1 HeHACHIIIIEHHBIE bu6mmorekxa [IOK
pacTBopbl. MaccoBasi 10Jisl BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 mo Teme
«ITpuroroBieHue pacTBOPOB ¢ bubmuorexa [JOK

38 . b y
oTpeIeIEHHON MacCOBOM JOJICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»

39 Konrtponsnas pabora Ne2 o reme bubnuorexa LIOK
«Kucnopoxa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 Okcuabl: cocTaB, Kiaccudukanus, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tonydyenue nu XuMH4YECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U buommorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHIOB
47 OcHOBaHUSI: COCTaB, bubmuorexa [IOK
KJaccuuKaims, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 Ilonmy4yeHnue u XMUMHYECKHE CBOMCTBA bub6mmorexa LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Kimaccudukanus, bu6nmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TorydyeHne U XUMHUYECKUE CBOWMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
46 crloco((ibll9 I'II(['_)J'Iy‘{)eHI/IS{, XI/IMI/I‘{Z(IJ)KI/IG brbmmorexa LIOK
cBOCTEA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas pabora Ne 6.
47 Pewienne skcniepuMeHTaIbHBIX 33184 bubnuorexa [IOK
1o Teme «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKHUX COCTMHCHHIDY
I'enetnueckas cBA3b MEK
48 KJ1accaMu HeopraHqucxnﬂxy bubamorexa LIOK
. https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O00011eHNE U cCUCTEMATU3ALL but6mmorexa [IOK
3SHAHHHA https://m.edsoo.ru/00ad9cb2
KonTponbHas padora Ne3 o Teme
50 "OCI?(:BHHC KJ'II;CCLI HEOPraHUYEeCKUX bubamoreta LIOK
o https://m.edsoo.ru/00ad9ela
COeIMHEHUN
51 [TepBble NOMBITKY KIacCUPUKALIUU bubnuoreka [IOK

XHMHYCSCKHX 3IeMeHTOB. [IoHsTHE O

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9ffa

Irpynmnax CXOJHbIX 3JICMCHTOB

Ilepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema

bu6nmoreka [JOK

32 XHMHYECKHX deMeHToB . W. https://m.edsoo.ru/00ada52c
Meuneneena
53 IIepuoapl, rpynIibl, HOATPYIIIBI brbmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bu6nnoreka [JOK
sep. M3oTonsr https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 060n0qe1<v BuGmorexa LIOK
55 aToOMOB 3JIeMeHTOB [lepnoanueckoit
https://m.edsoo.ru/00adabbce
cucteMsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTr0
56 3JIEMEHTA 10 €r0 MOJI0KEHUIO B bubmuotexa [JOK
[Mepuonnueckoii cucreme . . https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [lepuoanyeckoro 3akoHa
57 JUUISL Pa3BUTHS HAYKU U MPAKTUKH. J]. bubmuotexa [IOK
U. MenneneeB — y4€HblH, earor https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
53 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hortast XuMirieckas csh https://m.edsoo.ru/00adac34
60 KoBasneHTHas nosnsipHas XUMHYECKast bubnuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenosipHas bubnuoreka [IOK

XUMHUYECKas CBA3b

https://m.edsoo.ru/00adaab9



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

bu6mmorekxa [IOK

62 Crenenp okucneHis ! https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIHHBIC | bubmuoreka [JOK
peaKIuu https://m.edso0o.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 Bubnuorexa LOK
https://m.edsoo.ru/00adb076
65 | corpoome s, Xeomeomn | 1 biGorera LIOK
By https://m.edsoo.ru/00adb486
66 Pesepsublil ypok. O60011eH1Ee 1 | bubnuoreka [IOK
CHUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepaHblil ypok. O600111eHNE U | bu6nuorexa LIOK
cucTeMaTHU3alysA 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6006111eH1E 1 | bubnuoreka [IOK
CHCTEMAaTH3aIusl 3HAHUH https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoaunuyecTBo 4yacoB

DJIeKTpOHHbIe HH(poBbIE

Jlara
Ne i/ Tema ypoka Konrtpoabnbie | IlpakTuueckue o0pa3oBaTesibHbIE
Bcero U3y4YeHus
padoTsI padoThbI pecypcbl
[leproguueckuii 3aKoH. 0 0
| [Tepronnueckas cucrema | bubnmorexa [JOK
XUMUYECKHX demeHToB /1. . https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B N3MEHEHUH 0 0
2 . P 1 bubmuorexa [JOK
CBOMCTB XUMHUYCCKHUX DJICMCHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukamnus 1 HOMEHKIaTypa 0 0 bubmuotexa [JOK
3 1
HEOPTraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Busibl XUMUYECKON CBSA3U U TUIIBI | 0 0 bubmuorexa [JOK
KPUCTAJUINYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme
5 «IToBTOpenue u yrioyonenue | ) 0
3HAHU OCHOBHBIX Pa3/esioB Kypca
8 kitacca»
6 Knaccudukanms XuMu4eckux | 0 0 bu6mmoreka [JOK
peaKkIuii o pa3IuYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUYECKOMH 0 0
. 1 p 1 bubmuorexa [JOK
cakiuu. [ToHATHE 0 TOMOT'CHHBIX U
peardt https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEaKIIUIX
[TonsiTHE 0 XMMUYECKOM 0 0
bu6mmoreka [JOK
8 paBHOBecHU. DaKTOPHI, BIHUSIOIINE 1

Ha CKOPOCTb XUMHUYECKOU peaKIuu

https://m.edsoo.ru/00adc28¢
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" IMOJIOKCHUE XUMHNYCCKOT'O

paBHOBECHS
OKHCIIUTEIBHO- bu6nmoreka [JOK
9
BOCCTAHOBUTEJILHBIC PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3AECKTPOIMTHYECKON
10 ,[[HCSOHH&HH:I? CuIibHBIC U clTa0bIe bubmorexa HOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peakL Ui bubamorexa LIOK
https://m.edsoo.ru/00add448
XUMUYEeCKHE CBOMCTBA KHCJIOT B
12 OCHOBaHHI B CBETE MPEACTABICHHUI bu6nmoreka [JOK
00 DIIEKTPOIUTHIECKON https://m.edsoo.ru/00add5d8
JIACCOIUAIIAH
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE TPEJCTABICHUH 00 Bubnuorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOIUALIAN
14 [TonsTHE O THApPONIU3E COJEr Bubnuorexa LIOK
https://m.edsoo.ru/00add9d4
15 O060061IeHNe U CHCTeMAaTH3aINs bubnmoreka [JOK
3HaHUI https://m.edsoo.ru/00addd12
IIpakTueckas padora Ne 1.
16 «lfemeHHe 3KC1'IpepI/IMeHTaJ'IBHBIX brbmorexa HOK
https://m.edsoo.ru/00addbfa
3a1a9
Konrtponsnas padora Ne2 o reme
17 «ONEKTpoInTHYECKas bubnuorexa LIOK
nUcconuanusi. XuMUYECKUE https://m.edsoo.ru/00addec0
pEeaKIuu B PaCTBOPAX»
18 OO01mast xapaKTepUCTHKA raJIOrCHOB. bu6nmoreka [JOK
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XHWMUYECKUE CBOMCTBA HA MPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2

XnopoBoaopoa. CoJisiHast KUCOTA,

bubmuorexa [JOK

19 XHMHYECKHE CBOMCTBA, ITOJIyUCHHUE,
Y https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuaeckas padora Ne 2 1o Teme
20 1?{ p . bubmuorexa [IOK
«ITony4yeHne CONSTHON KUCITOTHI,
M . . https://m.edsoo.ru/00ade348
W3y4YCeHHE €€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
21 P . bubmuoreka [JOK
XUMHUYECKHUX PEaKIIHiA, €CITH OJIUH
peaKtl A https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
2 OO01mas xapakTepucTHKa JIEMEHTOB bu6nunoreka [JOK
VIA-rpymibt https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(MUKAIIANA CEPHI.
Haxoxnenue cepbl u e€ bub6morexa [IOK
23 .
COEIIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOWCTBA CEPBI
CepoBogopoJ1, CTpOCHHE
94 o 13) ef pell P o ’ . bubaunoreka LIOK
HU3UYECKUE U XMMHYECKU
N https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHasi KUCIIOTA,
25 3 Hec l;) P ecKiie bubmuorexa [JOK
M3UYECKUE U XUMHYECKH
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMCHCHHE
XHWMHWYECKUE PEAKLINH, JICKAILNE B
OCHOBE IIPOMBIIIUICHHOTO CII0Cc00a
p . bu6mmorexa [IOK
26 MOJYyYEHUSI CEPHOU KUCIIOTHI.

XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeabl

https://m.edsoo.ru/00adec8a
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COCTMHEHUSIMU CEPBI

Briuuncienne MaccoBou 10U

bubmuoreka [JOK

27 BBIX0/Ia MPOJIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapaKTepuCcTHKa 3JIEMEHTOB
VA-rpynisl. A3oT,
28 paCHIfO};TpaHGHI/IG B IIPUPOJIE, BuGmiorexa LIOK
https://m.edsoo.ru/00adeeab
¢bu3nvecKkre 1 XUMHYECKUE
CBOMCTBa
AMMUak, ero puznyeckue u
29 XI/IMI/I‘IGC,KI/IG C(EOP'ICTBa MOJIyYEHUe bubmorexa HOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas pad6ora Ne 3 mo Teme
30 «I?IonyquI/Ie aleMHaKa, HU3y4YECHUE Bubnuorexa LOK
€10 cROHCTEY https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, €€ Gu3nueckue u bub6morexa [IOK
XUMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHLHBIX
32 yAaoOpeHuil. XuMudeckoe ’ BuGmiorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CPeIbI
COCJIMHEHUSIMU a30Ta
®ocdop. Oxeun pocdopa (V) u
33 (bocg)oé)Has[ KI/ICHJ'I((i))Ta,q)(bI/II)3I/I(Hez:KI/Ie u BuGmmorexa LIOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MTOTYICHHE
Hcnonb3oBanue GpochaTo B
34 Ka4eCTBE MUHEPATIbHbBIX bubmuorexa [JOK

ynoOpeHuid. 3arpsi3sHeHUE
MIPUPOIHOIM cpenbl hochaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacnpocTpaHEeHHUE B

bubmuorexa [IOK

33 HPHPOAC, (HIMHECKHE 1 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOWCTBA
Oxcunsl yraepoaa, ux pusudeckue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOIEMBI bubmorexa OK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yTJIepoia
(IV)
37 VYroapHas KUciioTa u €€ Cou bubmmorexa LHOK
https://m.edsoo.ru/00ac006¢
[IpakTryeckas padota Ne 4 o reme
"[lony4yenue yriaekucioro rasa. bub6muoreka [IOK
38
KauecTBeHnHas peakuus Ha https://m.edso0.ru/00ac027¢
kapOoHaT-uOH"
[TepBoHaYaNbHBIC MOHATHS 00
39 oprpaHI/IquKHx BEIIECTBAX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yTIepoaa
40 Kpemnwuii u ero coennHeHust bubmmorexa OK
https://m.edsoo.ru/00ac080a
[IpakTuyeckas padota Ne 5.
41 Peenne skciepuMeEHTAIBHBIX bubnuorexa [IOK
3a7a4 0o teMe «Baxxueiimme https://m.edso00.ru/00ae0bf2
HEMETAJLIbl U UX COCIUHCHHUS
KonTponbras padota Ne3 mo teme
42 «Baiieﬁmne ieMeTaHJILI U ux bubmmorexa LHOK
https://m.edsoo.ru/00ac0e18
COCTMHCHUS
43 OO6m1as xapakTepucTUKa bubmuorexa [JOK

XHUMHUYCCKUX JIECMCHTOB —

https://m.edsoo.ru/00ae103e
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MeTaiuioB. MeTtamndeckas CBsI3b U
METAJNIMYECKAs KPUCTAIIINYECKAs
pemérka. Pu3ndyecKue CBOMCTBA
METaJIJIOB

XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUUECKHUN Psifl BuGmorexa LIOK
. https://m.edsoo.ru/00ael 156
HaMpsHKCHUN METaIJIOB
O0111e crnocoObl MOTyYeHHs
meTaioB. CiuraBel. Berauciaenus
45 [0 YPaBHEHUSIM XUMHYECKHUX brbmmorexa LIOK
. https://m.edsoo.ru/00ael 156
peaknui, eclii OJIMH U3 PearcHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UN METAIUIOB bubmmorexa LIOK
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 [lenotbte MeTabt https://m.edsoo.ru/00ac14b2
43 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bu6nuorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMeENBHBIE METAJIIBI — bu6mmoreka [IOK
KaJIBIIMA ¥ MarHUM https://m.edsoo.ru/00ae15e8
50 Baxneiiime coefuHEHNS KAIBIUI bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O000111eHNE U CUCTEMATU3ALII
3HaAHUI
5) JKEcTkOoCTh BOMBI U CIIOCOOKI €€ bu6nmmoreka [IOK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
53 [IpakTnueckas padbora Ne 6 o Teme bubnuoreka [IOK

"YKECTKOCTE BOIBI U METOIBI €6

https://m.edsoo.ru/00aclae8
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ycTpaHeHus"

. bubnuorexa [IOK
>4 AJTIOMHHIIE https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCH/IA U bu6nnoreka [JOK
55
THAPOKCH]IA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK
https://m.edsoo.ru/00aec1d86
57 OKcuabl, THAPOKCUIBI U COJIU bu6nmoreka [IOK
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U CUCTEMaTH3aIUs
3HaHUI
[TpakTrueckas padorta Ne 7.
59 Pemenue skcniepuMeHTaIbHbBIX bubnuotexa [JOK
3a7a4 no teMe «Baxueiimme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCIMHCHHMS
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIUH, €CJIU OJUH
60 U3 PEareHToB JlaH B U30BITKE WU bubnuoreka [IOK
COJICPKUT pUMeCcH. BeraucieHus https://m.edsoo.ru/00ae1750
MAacCCOBOM JOJIM BbIXOJa MPOAYKTa
peakuuu
61 O0001eHNE U CUCTEMATU3ALMI
3HAHUH
Konrtponsnas padora Ne4 o reme
62 «BaxHeimue MeTabl U UX
COCTMHCHUS
63 BemecTBa u maTepuaisl B bubnuoreka [IOK

HOBCEIHEBHOU KU3HHU YETIOBEKA

https://m.edsoo.ru/00ae3£50
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XHUMUYECKOE 3arpsi3HEHNE

bu6mmorekxa [IOK

o4 OKPYKarOIIeH Cpe bl ! https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubmuorexa [IOK
9KOJIOTHUYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270
66 Peseprubiil ypok. O6001eHNE U 1 bubmuotexa [JOK
CUCTeMATH3AIHS 3HAHWHA https://m.edsoo.ru/00ac0d0a
67 PezepBHblit ypok. O600mieHne 1 | bubnuoreka [IOK
cucTeMaTu3anus 3HaHuil https://m.edsoo.ru/00adb33c¢
68 Peseprubiii ypok. O6001eHuE 1 1 bubmuotexa [JOK
CUCTeMAaTH3AIHS 3HAHWHA https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1.

2.

Buptyansnas mkona Kupunna u Medonus. Ypoku xumun. 8-9 kmacesl. — M.: 000
«Kupumt u Medoauiin, 2004.

I'apa H.H. Ilporpammel 001eo0pa3oBaTelbHbIX yupexJIeHud. Xumus. — M.:
[Ipocsemenue, 2008.

I'apa H.H. Xumus. KontponbHbie 1 npoBepouHsie padboThl. 8-9 kiaccel / H.H.I'apa. —
Hpoda, 2004.

I'apa H.H. Xumus: ypoku B 8 ki1.: IlocoOue ans yuurens. — M.: [Ipoceemenue, 2008.
JIeMOHCTpallMOHHOE MOypouHOe IulaHupoBaHue. OOmas xumusa. — Bonarorpan:
N31aTeIIBCTBO «Yuutenby, 2007.

[TpumepHas mporpaMma OCHOBHOI'O 00ILEro 00pa3oBaHus IO XUMUHU

Pymsutuc I'.E. Xumwus: Heopran. xumusg. OpraH. xumus: y4eOHUK aiisd 8 KII.
obmmeobpaszoBarenbHblx yupexaenuit/ I.E Pymsutuc, ®@.I' ®enpaman.- 12-e usn.,
nepepad. - M.: IIpocsemienue, 2008.

CranzapT OCHOBHOT'O 0011Iero o0pa3oBaHus IO XUMUH.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



