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IHHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO oOmIero oOpa3oBaHMs COCTaBlieHa HA OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pazoBaTeIbHON MpOrpaMMbl OCHOBHOTO o0miero oOpasoBanusi, npeacraBieHHsix B ®I'OC OO0, a Taxke Ha ocHOBe (penepanbHON paboueil mporpaMmbl
BOCIIUTAHMUS U C Y4ETOM KOHLETIIMY MPENoAaBaHusl yueOHOro npeaMeTa «XuMus» B 00pa3oBaTenbHbIX opranuzaunsix Poccuiickoit denepanui.

[IporpamMMa mo xuUMHH AAaET TpeACTaBICHHE O HeNsX, OoOmmIed cTpaTerud OOyueHHs, BOCIUTAHUS W PAa3BUTUS OOYYAaIOUIUXCSl CPEACTBAMH Y4E€OHOTO
MpeaMeTa, YCTaHABIMBACT 00s3aTeNbHOE MPEIMETHOE COJepKaHue, MPEeIyCMaTPUBAET PacHpeaeiICHUe ero Mo KiaccaM M CTPYKTYPUPOBaHME MO pasfenam H
TeMaM IPOrpaMMbl 10 XUMHH, ONIPEeIIsieT KOJINUYECTBEHHbIC U KaYeCTBEHHbIE XapPaKTEPUCTUKH COAEPKaHUS, PEKOMEHIyEMYIO OCIIEA0BATEIbHOCTD U3YUEHUS
XMMUH C Yy4€TOM MEXIPEAMETHbIX M BHYTPHUIIPEIAMETHBIX CBSI3€H, JOTMKHM y4eOHOro MHpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaromMXcs, ONpenelIseT
BO3MOKHOCTH TIpeaMeTa sl peann3alud TpeOOBaHWU K pe3yibTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTEeNbHOH MpOrpamMMbl HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHHusl, a TaKkkKe TPeOOBaHUH K pe3yiabTaraM OOyuYeHHsS XMMHU Ha YpOBHE Liesied M3Y4eHHUs MpeiMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
JEeSTeLHOCTH 00YYaroIerocs Mo OCBOCHUIO yUYEOHOTO COepKAHMS.

3HaHUEe XUMHH CIY)KUT OCHOBOW Ui (pOPMHUPOBAHUS MHUPOBO33PECHUSI 00YUAIOIIETOCs, €r0 MPEICTABICHUN 0 MaTepUaTbHOM €IMHCTBE MHUPA, BAKHYIO
POJIb UTPAIOT (POPMHUPYEMbIC XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMU BEIICCTB B MPHUPOJEC, O MyTSIX PEUICHUS II00aTbHBIX
po0JIeM yCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPhEBOM, YHEPTeTHUYECKON, TUIIIEBOM 1 IKOJIOTHIECKOH 0€30TTaCHOCTH, TIPOOIIEM 3/IpaBOOXPAHCHHS.

N3yuenue xumuu:

CIOCOOCTBYET pealln3aliii BO3MOKHOCTEH JIsi caMOpa3BUTHS ¥ (POPMUPOBAHUS KYIbTYpBI JIMYHOCTH, €€ 00LIeH N PYHKIIMOHABHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBIIUICHUS U TBOPYECKHX CHOCOOHOCTEH OOYHYaIOIIMXCS, HABBIKOB MX CAMOCTOATEIIBHOW Y4eOHOH IesITelIbHOCTH,
IKCHEPUMEHTAIIbHBIX U HCCIIE0BATEIbCKUX YMEHUH, HEOOXOMMBIX KaK B IOBCEHEBHOM KM3HHU, TaK U B IPOPECCHOHAIBHON 1EATEIbHOCTH;

3HAKOMUT CO CHeHH(bPIKOfI HAay4YHOI'0 MBIIJICHUS, 3aKJIaJAbIBA€T OCHOBBI HEJIOCTHOI'O B3IjiMAa Ha CIAUWHCTBO IPUPOJALI M YCJIOBCKA, ABJIACTCA
OTBECTCTBCHHBIM 9TalloM
B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH O0Y4atOLINXCS;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO INEHHOCTHOI'O OTHOWICHHA K CCTCCTBCHHO-HAYUYHLIM 3HAHUAM, K MNOpUPOAC, K UYCIOBCKY, BHOCHT CcBOM BKJIad B
IKOJIOTHUYECKOe 00pa3zoBaHre 00yUYarOIUXCSI.

JlaHHble HampaBieHUS B OOYYCHHH XHMHH O0ECHEUMBAIOTCS CHEUU(PHUKON COMAepKaHUS Yy4eOHOro NpeAMeTa, KOTOPBIA SBISETCS IeJarorduyecKu
a/laTUPOBAaHHBIM OTpaskeHHEM 0a30BOM HAayKH XMMHUH Ha ONPEACIEHHOM 3Tane e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHMs OPUEHTUPOBAH HAa OCBOCHHE OOYYAIONIMMHUCS CUCTEMbI NIEpBOHAYAIBHBIX MOHATHH XHMUH,
OCHOB HEOPraHWYECKO XMMUHU U HEKOTOPBIX OTJCIbHBIX 3HAUMMBIX MOHSATHI OPraHMYeCKON XUMHUH.

CTpyKTypa cofepkaHusl IPOrpaMMBbl [0 XMMUHU c(hOPMUPOBAaHA HA OCHOBE CUCTEMHOTO 1M0/1X0/1a K e€ n3yueHuto. ConepKaHue CKIIaJAbIBACTCS U3 CUCTEMBI
MOHSATHIA O XMMHUYECKOM DIIEMEHTE W BEIIECTBE W CHUCTEMBI MOHATHI 0 XUMHUUecKol peakiuu. O0e 3TH CHCTEMBbl CTPYKTYPHO OPraHH30BaHbI 10 TPUHIIUIY
MOCJIE/IOBATENILHOTO PAa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX TPEJICTABICHUH PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona JI. . MeHienieeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YCHUA O CTPOCHHHU aTOMa 1 XUMHUYECKOUN CBsI3H,

— MpeACTaBICHUI 00 MEKTPOIUTHUECKON AUCCOLMALINY BELIECTB B pacTBOPax.

Teopernueckue 3HaHUSI pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OAHOTO
YPOBHA K APYTrOMY, BBIIIOJIHAA (i)}/HKHI/II/I OOBSICHEHHS U IIPOrHO3UpPOBaHUA CBOI\/’ICTB, CTPOCHUA U BO3MOKHOCTEN MPAKTUYCCKOr0 MPUMCEHCHUA W ITOJYUYCHUA
N3y4aeMbIX BEILECTB.



OcBoeHHE MPOrpaMMBbI 110 XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHHUS O XMMHUYECKON COCTABIISIONICH HAyYHON KapTHHBI MHpa B JIOTHKE €&
CHUCTEMHOM MPUPOJIbI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM MO3HaHUS B HayKe. M3yueHne XuMuu NpouUCXOAUT C MPUBICUCHUEM 3HAHUM U3
paHee U3y4YEeHHBIX y4eOHBIX IpeaMeToB: «OKpyskatomuii Mupy, «bronorus. 5—7 kmacce» n «Pusnka. 7 Kiracey.

[Ipn m3ydeHNH XUMHH TPOUCXOIUT (OPMHUPOBAHHME 3HAHWN OCHOB XMMHUYECKOM HAyKHM KaK OOJIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPaKTHIECKOU
JIESATSIILHOCTH YEJIOBEKA U KaK OJHOTO W3 KOMIIOHCHTOB MHUPOBOM KyJBTYphl. 3ajiaya yu4eOHOTO IMpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XMMHUYCSCKUX
3HaHUH — BOXHEWINX (haKTOB, MOHATHIA, 3aKOHOB M TEOPETHUECKUX TTOJOKEHUH, TOCTYIMHBIX 0000IIEHNIT MIPOBO33PEHYECKOTO XapaKTepa, sS3bIKa HAYKH, B
MPHOOIIEHNH K HAYYHBIM METOJIaM TO3HAHWS MPU M3yYEHUH BEIIECTB U XMMHUYECKUX Peakinii, B (DOPMUPOBAHWHU W PA3BUTHH ITO3HABATENFHBIX YMEHUH U UX
MPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOW W y4eOHO-MCCIIENOBATENbCKON JESTEILHOCTH, OCBOCHHMM MpaBWil 0e30macHOro oOpalleHus C BEIIeCTBAMH B
TIOBCETHECBHOM JKU3HU.

[Ipu n3y4eHnn XMMUHU Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus BA)KHOE 3HAUCHUE MPUOOPEIH TaKne IeH, KakK:

— (¢hopMUpPOBAaHUE WHTEIUICKTYaJIbHO PAa3BUTON JUYHOCTH, FOTOBOM K CaMOOOpPa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITSILHOMY MPUHITHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUAM KU3HU;

— HAMpaBJICHHOCTh O0yYeHHS Ha CHCTEMaTHYeCKOe MPHOOIeHNe 00yUJarOINXCsl K CAMOCTOSATEIBHOM MTO3HABATEIHHON JIEATENIHOCTH, HAYYHBIM METO/IaM
Mo3HaHUsI, (HOPMHUPYIOITIM MOTHBAIIHIO U PA3BUTHE CIOCOOHOCTEN K XMUMHUM;

— o0ecrieueHre YCJIOBUM, CIOCOOCTBYIOIIUX TPUOOPETCHUIO OOYYArOIIMMUCS OTbITa Pa3HOOOpA3HOW JIEATCIILHOCTH, IO3HAHHSI M CaMOIO3HAHMS,
KIIFOYEBbIX HABBIKOB (KH}O‘ICBLIX KOMHCTGHHI/II\/'I), HUMCIOIMX YHUBEPCAJIIbHOC 3HAUCHHUC JId PA3JIMYHBIX BUAOB ACATCIIbHOCTH,

— ¢opmupoBaHue 001Iei PYHKIIMOHATHFHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIe YMEHHUN OOBSICHATH U OTICHUBATH SIBJICHHUS OKPYKAIOIIETO
MHUpa, UCIONB3Yys 3HAHUS W OMBIT, MOJYYCHHBbIC NPU W3yYCHHH XHMHUH, NMPUMEHSATh MX MPU PEIICHHH NpoOJeM B TMOBCEJHEBHOW JKU3HH M TPYAOBOM
JeSITeNIbHOCTH;

— ¢opmMupoBaHUEe y O0OyYAOIINXCA TYMAaHUCTHUYECKHUX OTHOIIEHWH, MOHWMAaHUS IIEHHOCTH XHMWYECKHX 3HAaHWUU ISl BBIPAOOTKH HKOJIOTHYECKH
11eJIeCO00Pa3HOro OBEICHHS B OBITY U TPYIOBOM JESITEIHHOCTH B IEJISX COXPAHEHUS CBOETO 3/I0POBhS U OKPYIKAIOIIEH PUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYSCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS ¥ HANIPABIEHHOCTH JTAIbHEUIIETO0 00yUeHUsI.

OO1ee 9nCIIo YacoB, OTBENEHHBIX JUTsl N3YYCHUS XMMHUU B 8 KIIacCe Ha YPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHms, COCTaBsgeT 68 4acoB (2 "aca B HEJEIIO).

COJEPKAHHUE YYEBHOI'O IPEIMETA

IlepBoHauanbHbIe XUMHYECKHE TIOHATHSA

[Mpenmer xumuu. Poib XMMUM B KHM3HU YeioBeka. XUMHUsS B cucTeMe Hayk. Tena u BemiecTBa. ®@HU3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE
BemectB. [loHsTHE 0 MeTOaX MO3HAaHKS B XMMUH. YncThle BemecTBa U cMecH. CriocoObl pas3/ielieHus: cMecei.

ATOMBI 1 MOJICKYJTbI. XHUMHYECKUE 1eMeHThl. CUMBOJIBI XUMUYECKHUX JIEMEHTOB. [IpocThie U Cci10KHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YYCHHE.

Xumndeckast (opMmyia. BaJeHTHOCTP aTOMOB XHMHYECKHMX ODJIEMEHTOB. 3aKOH MOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTEIbHAs aTOMHas Macca.
OtHocHTeNbHAs MOJISKYJIIpHast Macca. MaccoBasi JI0JIs1 XUMUYECKOTO JJIEMEHTA B COCJMHEHUH.

KonmuectBo BemectBa. Mons. MonsipHast Macca. B3anMoCBsI3b KOJIMYECTBa, MACChl M YUCIA CTPYKTYPHBIX €IHHUII BellecTBa. Pacu€rel mo ¢popmynam
XUMHYECKUX COSTMHECHHH.

dusnueckre W XUMHUYECKUE SIBIICHHS. XHMMHUUYECKas peakius M e€ NpU3Haku. 3aKOH COXPAHEHHsS MacChl BEIIECTB. XHMMHYECKHE YpaBHEHHSI.
Kiaccupukanms XMMUYECKHX PeaKyii (COeANHEHUsI, Pa3JIOKeHUS, 3aMELIeHHs, OOMEHa).

XumuyecKkuii IKCnepumenm:



3HAaKOMCTBO C XMMHYECKOW TMOCYyJIOW, TpaBHiaMu paboThl B JMaboparopu u npuémamu oOpalieHus ¢ JadopaTopHbIM O0OPYJIOBaHUEM, W3yUCHHE U
onrcanue GU3NIECKIX CBOMCTB 00pa3IioB HEOPTAaHWIECKHX BEIIECTB, HAOMOqeHe (PI3NYecKrX (TIaBICHNE BOCKA, TassHUE JIb/Ia, PACTUPAaHUE caxapa B CTYIIKE,
KHUIIEHNE U KOHIEHCAIHsI BOJBI) M XUMUYECKHX (TOpEHHe CBeUH, MPOKAINBAaHNE METHOM POBOJIOKH, B3aNMOACHCTBHE MeNa ¢ KHCIOTOW) SBJICHH, HAOIf0IeHUe
¥ OINHUCAaHWE NPU3HAKOB NPOTEKAHWS XMMHYECKHUX peaknui (pa3iokeHrne caxapa, B3aMMOJICHCTBHE CEPHOW KHCIIOTHI C XJIOPHUAOM Oapws, pa3lio’KeHHUe
ruapokcuna Mean (1) mpu HarpeBanum, B3auMoieiicTBre kene3a ¢ pactBopoM coiu Mean (1), n3ydenne crmocoOoB pazieieHnst CMecei: ¢ TOMOIIBI0 MarHuTa,
(¢unpTpOBaHME, BHIIAPUBAHUE, AUCTWILIAINSA, XpoMaTorpadusi, IpOBeIeHNEe OYNCTKH TTOBAPEHHOW COJH, HAONIONCHWE W OINMCaHWE PE3yIbTaTOB MPOBEICHH
OTIBITA, WILTIOCTPHUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JJaHIe MOJIEIel MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTaBuTeId HEOPraHUYECKNX BellleCTB

Bozmyx — cmech razoB. CocraB Bo3ayxa. Kucmopox — anemeHT u mpoctoe BemecTBo. HaxoxaeHre Kuciopoaa B Mpupoae, GU3NIecKrne U XUMHUIECKIe
cBoiictBa (peakiuu ropenus). Oxcuapl. [Ipumenenme kuciopoma. CrocoObl MONydeHHS KHCIOpPOJa B JIabopaTopuH W TPOMBIIUIEHHOCTH. KpyroBopot
Kucnoposa B mpupojae. O30H — alutoTpomnHas MOAU(UKALNS KACIOPOa.

TerutoBoii 3¢ (hekT XUMUYECKOH peakinu, TEPMOXUMIYECKHE YPaBHEHMsI, SK30- U DHIOTEPMHUYECKHAE PeaKud. TOIIMBO: YToNb W METaH. 3arpsa3HeHne
BO3/yXa, yCHIIEHHE TAaPHUKOBOTO 3(pdexTa, pa3pymmeHne 030HOBOTO CIIOSL.

Bogopon — anemeHT u ipocToe BemecTBo. HaxoxaeHne Boiopoaa B mpupoe, GU3nIecKue 1 XUMHUIEeCKHe CBOMCTBA, TPUMEHEHHUE, CITIOCOOBI TTOMYUCHHS.
Kucnots! u conu.

MonspHblit 006EM Ta30B. PacUéThI 110 XUMHYECKUM YPaBHEHUSM.

®uznueckre cBoicTBa BoIbl. Boma kak pactBoputrens. PacTBopbl. HacklllleHHbIE M HEHACBHILICHHBIE PAacTBOPHI. PacTBOPHUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji1 BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBa Boabl. OcHOBaHMs. Poip pacTBOpOB B IMPUpPOAE U B KU3HMU 4enoBeka. KpyroBopoT BoAabl B
npupojie. 3arpsA3HeHue NPUPOAHBIX Bo. OXpaHa U OYHCTKA MPUPOTHBIX BOJI.

Knaccudukanus neopranmdeckux coenuneHuit. Oxcunbl. Kimaccudukamnus OKCHAOB: coseo0Opasyroline (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U
HecoJneoOpasytomre. Homenknatypa okcuaoB. @usnueckrue U XUMHUECKHe CBOWCTBA OKCHIOB. [lomyueHne okcraoB.

OcHoBanus. Knaccugukanus ocHOBaHMiA: MIENTOUM M HEpPacTBOPHMBIC OCHOBaHUs. HomeHknarypa ocHoBaHuil. DU3MYECKHEe U XMMHUYECKHE CBOWCTBA
ocHoBaHuil. [loyueHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnot. Homenknatypa kucnor. Gusnueckiue U XMMHUYECKUE CBOMCTBa KUCIOT. Psn akruBHOcTH MeTamuioB H. H. bekeroga.
[Tonyuyenue Kucnor.

Comu. HomeHnkiatypa cosnei. @uznyueckue 1 XUMHYECKHE CBocTBa coneil. [lomydenue comeil.

I'enernyeckast cBSI3b MEXKAY KIacCaMU HEOPTaHUYECKUX COETUHEHHH.

Xumuueckuii IKcnepumenm:.

KauyeCTBEHHOE OTpeesieHHe COAEp aHMsI KHCIOPoJa B BO3IyXe, MMOyYeHHE, COOMpaHne, pacTio3HaBaHNE M M3YYE€HHE CBOWCTB KUCIOpPOa, HAOIOIeHIE
BSaHMOHeﬁCTBHH BEIIECTB C KUCJIOPOJAOM U YCJIOBUSA BOSHUKHOBCHUSA WU MPEKPALICHUSA TOPCHUA (HO)Kapa), O3HAKOMJICHHE C O6p8,31IaMI/I OKCHIOB M OIIMCAaHUC UX
CBOWMCTB, MOJiyueHHe, cCOOMpaHue, paclo3HaBaHME W W3ydeHHE CBOMCTB BOJOpona (ropeHue), B3amMojaencTBue Bomoponaa ¢ okcuaoMm meau (I1) (Bo3moxkHO
WCIIONIb30BaHNE BHUEOMATEpHaNoB), HAOM0JeHe 00pa3IOB BEIIECTB KOJINYECTBOM | MOJIb, UCCIIEJOBAHNE OCOOEHHOCTEW PACTBOPEHMS BEIIECTB C PA3IMUHON
PacTBOPUMOCTEIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J0JeH pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBHE BOIBI ¢ METAJUIaMH (HAaTpUEM U
KaJbieM) (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), UCCIIEIOBAHNE 00pa3I0B HEOPraHUIECKUX BEIECTB Pa3IMYHBIX KJIaCCOB, HAONIOJICHNE N3MECHEHHUS
OKPacKH MHIUKATOPOB B PAacTBOpax KUCIOT M IIEJIOYel, n3ydeHrne B3ammoeiictBua okcuaa meau (1) ¢ pactBopom cepHOil KHUCIOTHI, KHCIOT ¢ METaJlJIaMH,
peakuuii HeHTpalIu3alny, MMOJlydeHHe HEePacTBOPUMBIX OCHOBAaHWH, BHITECHEHHE OJHOTO MeTajula IPYTMM M3 pacTBOpa COJH, PEIIeHHE 3KCIIEPUMEHTATBHBIX
3a1a4 1o TeMe «BaxHeime Ki1acchl HEOPraHMYECKUX COETUHEHUID).



Ilepuonuyeckuii 3akoH u llepuonmyeckasi cucrema xumudeckux diemeHtoB [I. U. MenneineeBa. CTpoeHne aTtoMoB. XHMHU4YeCKasl CBA3b.
OKHCINTETHHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBBIie TOMBITKH KIACCU(UKAIIUN XUMHYECKAX d1eMeHTOB. [loHSATHE O Tpynmax CXOMHBIX AJIEMEHTOB (IIEIOYHBIE W MIENOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00Pa3yIoT aM(pOTEpHBIE OKCHIBI i THAPOKCHIBL.

[Teprnonnueckmii 3akoH. Ilepmommueckas cuctema xumudeckux asnmemeHTtoB J[. M. MennmeneeBa. KopoTkomeprnomHas W IIMHHOIIEPHOMHAS (HOPMEI
[Iepunonnueckoii cucteMsl xumudeckux 31eMeHToB . . MenneneeBa. Ilepuoas! u rpynnsl. @U3HYECKUA CMBICH MOPSAKOBOrO HOMEpa, HOMEPOB Iepuoia 1
TPYTITBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTombl. DnekTpoHbl. CTpOEHHE DIIEKTPOHHBIX 000JI0YEeK aTOMOB MEepBBHIX 20 XMMHYECKHX DJIEMECHTOB
ITepuoauueckoit cuctemsl Jl. 1. MennaeneeBa. XapakTepucTHKa XUMUUYECKOT0 AJIEMEHTA 110 ero nojoxenuto B [lepuonnueckoit cucteme J1. 1. Menneneena.

3aKOHOMEPHOCTH N3MEHEHHI PaIyca aTOMOB XHMHUYECKUX AIIEMEHTOB, METAJUIMIECKIX U HEMETAINTUIECKUX CBONCTB TI0 TPYTIIIaM U IEPHOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX JIEMEHTOB ISl pa3BUTHUS HayKu U OpakTuku. J[. . MenneneeB — yuéHslil u
TpaXXIaHWH.

Xumudeckast cBsi3b. KoBajeHTHas (TOSIpHAS ¥ HEMOJSPHAs) CBA3b. DJIEKTPOOTPUIIATEIFHOCTh XUMUIECKIX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenens okucierns. OKUCIATEIBHO-BOCCTAHOBUTENBHBIE peakiu. [Iporieccrl oknciaenns u BocctaHOBIeHHsI. OKACIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCnepuMeHm:

M3y4eHHne 00pas3IloB BEIIECTB METAUIOB M HEMETAIUIOB, B3aMMOACWCTBHAE THAPOKCHAA IIMHKA C PAacTBOPAMH KHCJIOT W IENIOYeH, MPOBEACHNUE OIBITOB,
WJUTIOCTPUPYIOIIUX ITPAMEPBI OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX peakinii (TOpeHHe, peakluy Pa3IoKEHHUs, COSTHHEHVIS).

Mesicnpeomemmunie ceasu

Peanmaunﬂ MCKIIPEAMETHBIX cBsI3en nIpu HU3y4YC€HUU XUMHU B 8 Kkiacce OCYIIECTBJIACTCA 4YC€PE3 MCIIOJB30BAHUC KaK OGHH/IX C€CTCCTBCHHO-HAY4YHbIX
HOHHTHﬁ, TakKk U HOHHTI/Iﬁ, SABJIAIOMIUXCA CUCTEMHBIMU JJISI OTACIIBHBIX MPEAMETOB €CTCCTBEHHO-HAYUYHOI'O UKJIA.

OO01Iue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIH (haKT, TUIIOTE3a, TECOPHS, 3aKOH, aHAJINU3, CUHTE3, KIacCU(UKALUS, NEPUOINIHOCTh, HAOIIIO/ICHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHIE, U3MEPEHUE, MOZIEIb, SIBIICHUE.

®dusuka: MaTtepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIIUA, U30TOIbI, PaTHOAKTUBHOCTh, MOJEKYJa, dJEKTPUUECKUI 3apsij, BEIIeCTBO, TEIO,
00BEM, arperaTHoOe COCTOSIHHE BEUIECTBA, I'a3, (PU3MUCCKUE BEIMYMHBI, SMHHIIBI H3MEPEHHUsI, KOCMOC, TUIaHEeThI, 3BE3/1b1, COJTHIIE.

Buonorust: poTocunTes, npixanue, ouochepa.

I'eorpadus: atmoctepa, runpocdepa, MUHEpaIIbI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOTIAEMBIE, TOTUTUBO, BOJHEIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPE/IMETA

W3ydenne XxumMuu B 8 Ki1acce HAaIPaBJICHO Ha TOCTHKEHHE 00YYarOIIMMUCS JTMYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX PE3YJIbTaTOB OCBOCHHS
y4eOHOTO MpeMeTa.

JIMUHOCTHBLIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOI'O OOINEro OOpa30BaHHUS JOCTHUIAIOTCS B XOJ¢ OOYYCHHS XHMHUHU B CIMHCTBE Yy4eOHOU H
BOCITUTATEIHFHOU JIEATEIHFHOCTHA B COOTBETCTBUU C TPATUITHOHHBIMHA POCCHICKUMH COMMOKYIBTYPHBIMH M TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPUHSATHIMHA B
o01iecTBe MpaBUiIaMH U HOPMaMHU MOBEICHHUS U CTIOCOOCTBYIOT IPOIleccaM CaMOITO3HAHMSI, CAMOPA3BUTHS M COIMATM3AINH 00YJatOIXCs.



JIMYHOCTHBIE PE3yNbTaThl OTPAXAOT FOTOBHOCTh O0YYAOLIUXCSI PYKOBOJCTBOBAThCS CUCTEMON IMO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMI U paclIpeHue
OIIBITA ESTEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOIIECHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HayYHOMY HacJeIui0, IOHUMAaHUs 3HaYCHUS! XUMHUECKON HAYKHU B XKU3HU
COBPEMEHHOI0 OO0IIECTBa, CIOCOOHOCTH BIAETh AOCTOBEPHON MH(OpMALMEH O NEePeroBbIX NOCTIKCHUAX M OTKPBITHAX MHPOBOM M OTEUECTBEHHOH XHMHH,
3aMHTEPECOBAaHHOCTHU B HAy4YHbIX 3HAHUAX 00 yCTpOHCTBE MUpPa U OOLIECTBa;

2) rpasKIaHCKOro BOCIMTAHMA:

MIPEICTABICHUS O COLMAIbHBIX HOPMax M MPaBHUJIAX MEXJIMYHOCTHBIX OTHOLICHUI B KOJJIEKTHBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
II0JIE3HOM, yUeOHOUCCIIEI0BATEIbCKON, TRBOPUECKOM U IPYTHUX BUAAX AEATEIHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM IESTEIBbHOCTH IIPU BBIIIOJIHEHUH
yueOHBIX, I103HABATEJIBHBIX 3aJad, BHIIOJIHEHHMM XHMHYECKUX OKCIEPUMEHTOB, CO3ZaHUM YYEOHBIX INPOEKTOB, CTPEMJICHHS K B3aUMOIOHMMAHHUIO H
B3aMMOIIOMOILIM B MIPOLIECCE 3TON yU4eOHOU NEesSTETbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEIECHHUE U ITOCTYIKU CBOMX TOBAPHUILEH C NO3UIMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUECKHUE NTPEACTABICHHUS O BEIIECTBE U XMMUYECKOM PEaKklnu, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLIME
OCHOBY JUIsSI IOHUMaHMS CYIIHOCTH Hay4HOW KapTUHBI MHpPa, IPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOABI, B3aUMOCBA3AX UYEJIOBEKA C
OPUPOIHOU CpeAoi, O POJIM XUMHHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABaTENbHBIC MOTHBBI, HAIIPAaBICHHBIE Ha MOJIYYEHHE HOBBIX 3HAHUN 10 XMMHUH, HEOOXOOUMBbIE Ui OOBSCHEHHS HAOJIIOJAEMBIX IPOLIECCOB U
SBJICHUH, I103HABAaTEJIbHOW, MH(GOPMALMOHHONW M YHMTATEIbCKOH KyNbTYpbl, B TOM YHCIIE HABBIKOB CAMOCTOATENBHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, IOCTYITHBIMU TEXHHUUECKUMHU CPEACTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOY4YeHHIO M TO3HAHHWIO, JIO003HATENFHOCTh, TOTOBHOCTH M CIOCOOHOCTH K €aM0OOpa3oBaHMIO, IMPOEKTHOM M HCCIEN0BATEILCKON
NeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIE€HHOCTH U YPOBHS 00Y4YEeHHS B JalIbHEHIIIEM;

4) ¢hopMHpPOBaHUS KYJIbTYPHI 310POBbI:

OCO3HAHWE IIEHHOCTH XKHM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO, YCTAHOBKHM Ha 3/I0pOBBIH 00pa3 >KW3HHU, OCO3HAHWE IMOCIEICTBHHA U
HETPUATHE BPEJHBIX MPHUBBIYEK (YINOTPEOJICHHS aJKOTOJIsl, HAPKOTHKOB, KYpPEeHHs), HEOOXOUMOCTH COOIIOICHUS MpaBHi O€30MaCHOCTH NMPH OOpaIleHUH C
XMMHYECKUMH BEIIECTBAMH B OBITY U PEaIbHON KHU3HH;

5) TpynoBoro BocnuTaHusM:

WHTEpeC K MPaKTUIECKOMY M3YyUSHHIO TpodecCchii U TpyJa pa3IniHoro poja, YBaKEHUE K TPYAY U pe3ylibTaTaM TPYAOBOU JESTENLHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS MPEJIMETHBIX 3HAHUN 110 XUMHH, OCO3HAHHBIA BHIOOP MHAWBUAYAIBLHONW TPACKTOPHUU MPOJOIDKEHHST 00pa30BaHus ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YyCHEeIHONW MPopecCHOHAILHON JIESITETbHOCTH U PAa3BUTHSI HEOOXOAUMBIX
YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B IPO(HECCHOHABHOHN Cpeie;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHYECKH I1e1eco00pa3Hoe OTHOIIIEHHE K MPUPOJIe KaK NCTOYHHKY KM3HU Ha 3emlie, OCHOBE €€ CYIeCTBOBAaHUS, TIOHUMAaHKE IIEHHOCTH 3710POBOTO U
Oe3onacHOro oOpasza KHM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DHM3MYECKOMY M ICUXHUYECKOMY 37I0POBBIO, OCO3HAHHE IEHHOCTH COOFOICHUS
MpaBwiI 6€30M1acHOTO MOBEIEHHS TPH PabOTE C BEHIECTBAMH, a TAKXKE B CUTYaIIHAX, YyTPOKAIOIMINX 30POBBIO U JKU3HH JTIOACH;

CIIOCOOHOCTH TPHUMEHATh 3HAHUWS, MONy4aeMble MPHU W3yYEeHUH XUMHH, JJIS PEIIeHUs 3a/1ad, CBA3AHHBIX C OKPY)KAloIIeHd MPUPOAHON Cpemou, ams
HOBBIILIEHHUS YPOBHS 9KOJOTHYECKON KYJIbTYphl, OCO3HAHMA IJI00aJbHOTO XapaKTepa 3KOJIOIMYEeCKHX IpoOJieM M IyTel MX pelIeHHs IOCPEACTBOM METOJOB
XMMUH, SKOJIOTMUYECKOI'0 MBIIIUIEHUS, YMEHHsI PYKOBOACTBOBATHCSI UM B I103HABATEJILHOW, KOMMYHUKAaTUBHON M COLIMAIbLHON IIPAKTHKE.



METAIIPEJIMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeaMeTHBIX PE3yJbTaTOB BRIACIAIOT 3HAUMMBIE 1711 (DOPMHUPOBAHUS MUPOBO33PEHNUS OOIICHAYIHbIE TIOHATHS (3aKOH, TEOPHs, IPUHLUII,
TUI0TE3a, (PaKT, cucTeMa, MpoLecc, IKCIEPUMEHT U IPYroe.), KOTOPhIe HCIIOIb3YIOTCSI B €CTECTBEHHO-HAYUHbBIX YUE€OHBIX MPEIMETAX U MO3BOJISIIOT HA OCHOBE
3HAaHUM U3 3THX NpeIMeToB (POpMUPOBATh NPEACTABICHHE O LIEJIOCTHON HAay4dHOM KapTWHE MHUpA, U YHHBEPCAJbHblC yueOHbIE IeHCTBUS (IIO3HABATEINIBHBIC,
KOMMYHHMKAaTUBHbBIE, PETYJSITUBHBIE), KOTOpblE 00ecneunBaoT (JOPMUPOBAHNE TOTOBHOCTU K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHUIO YU€OHOM
NeSITEbHOCTH.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jioruyeckue 1eiicTBUsA:

YMEHUS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOr0 MBIIIJICHHUS P OCBOCHUU 3HAHUM: PAaCKPhIBATh CMBICT XUMHUUYECKUX NMOHATUH (BBIAEIATh UX XapaKTEpPHbIC
IIPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHSAMHI), UCIIOIb30BaTh IOHATHS U1 OOBSICHEHUSI OTIEJIBHBIX (DAKTOB U SIBJICHUI, BEIOMPATh OCHOBAHUS
1 KPUTEPUH ATl KIIACCU(PUKALMN XMMUYIECKUX BELIECTB M XUMHUYECKHX PEaKLHUH, yCTaHABIMBATh NPUYNHHO-CIICACTBEHHbIE CBA3U MEXIy 00BEKTaMU U3yUEHUS,
CTPOUTH JIOTHYECKHE PACCYKACHHS (MHAYKTHBHbIC, AEAYKTHUBHbIC, TI0 aHAJIOTHH), AEIaTh BHIBOIBI U 3aKIIIOUCHUS;

YMEHHUE NPUMEHSTH B MPOLECCEe MO3HAHUS MOHATUS (IIPEIMETHBIE U METaIlpeMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIIOIb3yEeMbIe B XHMUH,
peoOpa3oBbIBaTh IIMPOKO NMPUMEHSEMbIE B XUMHUH MOJEJIbHBIE MIPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUecKas (GopMylia U ypaBHEHUE
XMMUYECKOM peakuuu — MPH PEHIeHHH Y4YeOHO-TIO3HABATENbHBIX 3alady, C Y4YETOM 3TUX MOJEIBHBIX MPEICTABICHUN BBUIBIATH M XapaKTEPU30BaTh
CYIIECTBCHHBIE IPU3HAKU H3Y9aEMbIX 00BEKTOB — XMMHUUECKUX BEILECTB U XUMHUCCKUX PEaKLHH, BBISBIATH OOIME 3aKOHOMEPHOCTH, IPUIHHHO-CIICACTBEHHbIE
CBSI3U M IPOTUBOPEUUS B N3yYaeMbIX IPOLIECCAX U SBICHUIX.

Ba3oBble uccienoBaTe/ibCKue AeiCTBUS:

YMCHHUE HCIOJB30BaTh IMOCTABJICHHBLIC BOIIPOCHI B KAYC€CTBEC MHCTPYMCHTA INO3HAHHWA, 4 TAKXKC B KaUCCTBEC OCHOBBI JIA q)OpMI/IpOBaHI/ISI THUITOTE3bI I10
MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXJEHUM;

npuoOpeTeHre ONbITa IO TJIAHWPOBAHHIO, OPraHU3allMd W TPOBEICHHIO YYEHUYECKMX SKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEIBHO MPOrHO3UPOBATEH €0 Pe3yibTaT, (JOpMYIHPOBaTh 0OOOIIEHUS! W BBIBOBI 110 pe3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHNUS, COCTABISTD
OTYET O TpoJIeNIaHHO pabore.

Pa6ota ¢ undopmanueii:

yMEHUE BBEIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIIUIO PA3IIMUHBIX BUJOB U ()OPM MPEJICTABIICHNS, TIOyYaeMYyIO U3 Pa3HbIX HCTOUHHKOB
(Hay4YHO-TIOMYJISIpHAST JIUTEpaTypa XUMHUYECKOTO COJIEP)KaHMs, CIPaBOYHBIE MocoOus, pecypchl VHTepHeTa), KPUTHYECKH OLCHMBATh MPOTHBOPEUMBYIO U
HEIOCTOBEPHYIO HH()OPMAIIUIO;

YMEHHUE NNPUMCEHATH PAa3IMIHBIC METOAbI U 3aIlIpOChI IIPH IMOUCKE U 0T6ope I/IH(i)OpMaI_[I/II/I 1 COOTBCTCTBYIOIIMUX MaHHBIX, HCO6XOHI/IMLIX JUUIA BBIIIOJIHEHU S
yT-Ie6HBIX M IIO3HABATCJIBbHBIX 3a1a4 onpenenéHHoro THIIA, HpI/IO6peTeHI/Ie OIlbITa B O6HaCTI/I HUCIIOJIb30BAHUS I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaTI/IBHBIX TCXHOHOFI/IfI,
OBJIAZICHUC KyHBTypOfI AKTUBHOI'O HMCIIOJIb30BaHHA Pa3IMYHBIX IMOUMCKOBBIX CHCTEM, CaMOCTOATCIIBHO BI)I6I/IpaTB OINITUMAJIBHYTIO (1)OpMy MMpEaACTaBJICHUA
WHPOPMAIIUH U WILTIOCTPUPOBATH PElIaeMble 3aJIa4i HECIIOKHBIMU CXEMaMHU, JHarpaMMaMu, ApyruMu popMamMu rpaduki ¥ UX KOMOUHAIUSIMI;

YMEHHE HCHOJIb30BaTh W aHAIM3HPOBATh B TIpollecce y4eOHOW M HCCIEIOBATENLCKOW JIEATENFHOCTH WH(MOPMAIMIO O BIWSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO034HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KaIOIIel MPUPOIHOM Cpeibl.

KoMMyHnKkaTHBHBIE YHUBepCcAJIbHbIE y4eOHbIe el cTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XO7€ JMaliora U (Mix) JUCKYCCHH) 10 CYIIECTBY 00CykKTaeMOi TeMbI, GOPMYIUPOBATH CBOH MPEIUIOKEHHUS OTHOCHTEIEHO
BBINOJIHEHUS IIPEATIOKEHHON 3a/1auH;



YMEHUS TPEJICTABIATH MOMYUYCHHBIC Pe3yIbTaThl MO3HABATEIHLHOMN JESATEIBHOCTH B YCTHBIX W MMChMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINI0 Pe3yIbTaTOB
BEITIOJTHEHHS XHMHYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OIIBITA, JTA00PATOPHOI paOOTHI MO UCCIIEOBAHNIO CBOICTB BEIIECTB, yUEOHOTO TPOEKTA);

YMEHUS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM TIO3HABATEIBHOW W UCCIIEIOBATENBCKON NESTEIHbHOCTH IPU PEIICHUN BO3HUKAIOIINX
npo0ieM Ha ocHOBe yu€Ta OOIIMX MHTEPECOB W COTJIACOBAHMS MO3MIMUI (00CYXIeHUs, 0OMEH MHEHHSMHU, «MO3TOBBIC IMTYPMbD», KOOPJAUHAIMS COBMECTHBIX
JICHCTBUM, ONpeIelICHHE KPUTEPUEB O OIIEHKE KAaueCTBa BHITOTHEHHOW pa0OThI U APYTHE).

PeryasiTuBHbIE YHUBepCcAIbHbIE YUeOHbIE NelicTBUS:

YMEHHE CAMOCTOSITEIBHO ONPENACISATh el eATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISIThH, KOHTPOJIUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeNbHOCTh, BRIOMpaTh Hanboiee 3pQeKTHBHBIE CTIOCOOBI pelIeHns] YIeOHbIX U T03HABATEIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTABIIATH MIIH KOPPEKTHPOBATH
MPEUIOKEHHBIA aJITOPUTM JICHCTBUI MPH BBIMOJHEHUH 33JaHUN ¢ y4ETOM IMONYYCHHUS HOBBIX 3HAHUHM 00 M3y4aeMbIX OOBEKTaxX — BEIECTBAX U PEaKIHsIX,
OLICHUBATH COOTBETCTBHUE MONYYCHHOTO PE3YJIbTaTa 3asBICHHON [IEJIH, YMEHUE HCTIOIh30BaTh H aHATM3HUPOBATH KOHTEKCTHI, TIPE/IJIaracMbIe B YCIIOBUH 331aHUH.

HNPEJMETHBIE PE3YJIbTATBI
B cocraBe mpenMeTHBIX PE3yIbTATOB IO OCBOSHHUIO O00S3aTENFHOTO COJIEpPXKAaHWS, YCTAaHOBICHHOTO NaHHOW (enepaibHON pabodell mMporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE OOYyYaroIIMMHCA HAy4yHbIC 3HAHMS, YMEHHUS M CIIOCOObI AEHCTBUH, creuupHUyYecKHe Ui NMPEeIMETHOM o0JacTé «XUMHS», BHIBI
JESITENbHOCTH T10 MTOJYYSHUIO HOBOTO 3HAHMS, €T0 HHTEPIIPETALNH, IPEOOPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX yUYCOHBIX U HOBBIX CUTYaLHsX.

K xonuy oOyuenus B 8 kjiacce peiMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE JODKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00yUaIOIINXCS YMEHHMI:

®  DPACKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHMX IOHSITHHA: aTOM, MOJEKYJIa, XMUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMEChH
(omHOpOIHAsT U HEOIHOPOAHAs), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAsl M MOJEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJSIpPHas Macca,
MaccoBasi J0JII XUMHYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJIIPHBIM O0BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb, 3JEKTPOOTPULATEILHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKasl PeakLusi, KiacCu(uKays peakLuuil: peakiuyi COeANHEHUS, PeaKMK Pa3IoKEeHUs, PEaKMU 3aMEeleHUs], peakud 0OMeHa,
9K30- M JHIOTEPMUYECKHE PEAKIMHU, TEIIOBOM A(PQEKT peakluu, sIpo aToMa, SJIEKTPOHHBIM CIIOW aToma, aToMHas OpOHTanb, pajuyc aTtoma,
XMMUYECKas CBsI3b, MOJISIPHAs U HETIOJISIPHAs! KOBAJIGHTHAs CBsI3b, HOHHAS CBSA3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBast JOJIS BEIIecTBa (pOLEHTHAS
KOHIIEHTpALHsI) B pacCTBOPE;

o HUITIOCTPHUPOBATHL B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHI 1 MIPUMCHSATD 3TU MMOHATUA ITPU OIMMCAHNU BEUIECCTB U UX npeBpameHm‘/i;

®  HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOIIUKY JJIsi COCTABJICHHUST OPMYJT BEIIECTB M YPAaBHEHUH XUMHUECKIX PEaKIIHA;

® ONpeAessATh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COCOUHEHUSX, CTENEHb OKUCIECHHS JJIEMEHTOB B OMHAPHBIX COEIMHECHHUSX,
MPUHATICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlacCy COeAMHeHMH 1o (opmyiaM, BUJ XUMHYECKOH CBSI3UM (KOBAJICGHTHAas W WOHHAs) B
HCOPTaHNYCCKUX COCTUHCHUAX

e packpeiBaTh cMbIca [leproanueckoro 3akoHa J[. . MenneneeBa: 1eMOHCTpUPOBATh MOHMMAHNUE NTEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
3JIEMEHTOB OT HX IOJIOKEHUS B [lepHogudeckoll cucTeme, 3aKOHOB COXpPaHEHHs Macchl BEIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO
y4YeHHUs, 3aK0OHa ABOrajpo;

®  OMWCHIBATh M XapaKTepH30BaTh TabmnuHyto hopmy lleprnonndeckoil CHCTEMBI XUMHUYECKHX AJIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHAs moarpymma (A-
rpynna)» u «mnobouHas noarpynmna (b-rpynma)», manble W OonblIME TMEPHUOIBI, COOTHOCHTH OOO3HAYEHHS, KOTOPblE HMMEIOTCS B Tabiuie
«Ilepnognueckas cucteMa XUMU4ECKHX dieMeHToB /1. Y. MenzaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB XMMHUYECKUX JIEMEHTOB
(coctaB u 3apsz siapa, o0lee YUCIIO0 JIEKTPOHOB U PACIPEICICHUE UX MO AIIEKTPOHHBIM CIIOSIM);



KJaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTBI, HEOPTaHMYECKHE BELIECTBA, XUMHUYECKHE PEaKUWH (10 YMCIy M COCTaBY YYacTBYIOIIMX B PEaKkLUU
BEIIECTB, [0 TEIIOBOMY 3D (deKTy);

XapaKkTepr30BaTh (OMUCHIBATE) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX KIACCOB, IMOATBEPXK/as ONMHCAHUEC MPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOLINX XUMHUYECKUX PEaKIIHi;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa, BO3MOMKHOCTH IPOTCKAHUS XHMHUYCCKUX MpPEBpallcHUH B
Pa3INYHBIX YCIOBHUSAX; BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYJSAPHYIO U MOJSIDHYIO MacChl BEIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO DJIEMEHTA O
(dhopMyIie CoeIMHEHHS, MACCOBYIO JIOJO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEaKIIvu;

MPUMEHSTh OCHOBHBIC OINEpAaIMH MBICIUTEIBHON AEATENFHOCTH — aHaJdW3 W CHHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMAaTH3alHUI0, KiacCu(UKaIHIO,
BBISIBIICHHE MPUIMHHO-CIICICTBEHHBIX CBSI3€H — ISl U3YYCHUS] CBOMCTB BENIECTB U XUMUYECKUX PEAKIINH, €CTCCTBEHHO-HAYYHBIC METOJIBI TO3HAHUS —
HaOIIoZcHNE, H3MEPECHHE, MOJACITHPOBAHIE, SKCIICPUMEHT (peaabHbIN M MBICIICHHBIN );

ClIeZIOBaTh MPaBUJIaM IOJIb30BAHUS XUMHUECKON TIOCY/I0H U TaO0paTOPHBIM 000PYAOBaHHEM, a TAKXKE MPpaBHIaM OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBHU C MHCTPYKIHSMH 110 BBITIOJTHEHHUIO JTa00PaTOPHBIX XMMHUYECKUX OIIBITOB IO MOJTYYEHUIO B COOMPAHHIO T'a3000pa3HBIX BEIIECTB

(Bomopoza 1 KUCIIOpo/1a), MPUTOTOBICHHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM A0JIEH pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U POBOANUTH
XHUMUYECKUE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEJIOUEH U KUCIOT C IOMOIIBIO HHAWKATOPOB (JIakMyc, heHondTarenH, METHIOPAHXK U

IpyTHe).

TEMATHUYECKOE IINTAHUPOBAHMHE c yka3anneM KOJHYeCTBA aKaJeMHYECKHUX YaCOB, 0TBOJUMbIX HA OCBOEHHE KAK/A0H TeMbl Y4eOHOI 0
npeaMera, yue0HOro Kypca, y4e0HOro MOayJisl 1 BO3MOKHOCTh MCIOJIb30BAHUS 10 3TOH TeMe 3JIeKTPOHHBIX (1 (poBHIX) 00pa3oBaTeIbHBIX PeCypCoOB,
SIBJISIIOLIUXCSl y4eOHO-MeTOAuYeCKMMH MaTepualaMu.

KoaunuecTBo yacoB

Ne HaunMeHoBaHHe pa3aeoB H TEM DaexTpoHHbIE (UG POBLIE
n/m | mporpamMmbi o Bcero Konrpoaeurre | - Ipaxruyeckue Aara oﬁpasol:;aTenLH(lie (bl;gcypc")l
padoThl padoThI H3yqeHust
Paznen 1. [lepBoHayajibHble XUMUYECKUE OHSATHS
Xumust — BaxkHas 00J1acTh 1 uetB
11 €CTECTBO3HAHUS U IIPAKTUYECKOM 5 2 Bu6mmorexa HOK
P https://m.edsoo.ru/7f41837c
JEeATENLHOCTH YET0BEKA
1.2 Bemnectsa n XuMH4yeCcKHUe peakiiuu 15 1 bubmuorexa [JOK
m peaxn https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Pa3znen 2. BaxkHeiinmue npeacTaBuTe M HEOPraHHYECKUX BellleCTB

21 Bozayx. Kucnopoa. [Tonsitue 06 6 1 3 yers Bbu6imoreka LIOK

OKCHIAX https://m.edsoo.ru/7f41837c
2.2 Bonopox. [lorarue o KucioTax u 8 1 bu6mmoreka IJOK

COJIIX https://m.edsoo0.ru/7f41837c
2.3 Bopa. PactBopsr. [lonsitue 06 5 1 1 butmmoreka [IOK

OCHOBAHHUSAX https://m.edsoo.ru/7f41837c
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24 OCHOBHBIE KJTaCChI HEOPTaHUIECKUX 11 1 bu6mmotexa I[{OK
COCJTMHEHUI https://m.edsoo.ru/7f41837c
HUroro no pazaerny 30

Paznen 3. [lepuoguueckuii 3axkon u [lepuoanyeckasi cucremM

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PCaAKIINH.

a xumudeckux djieMeHToB /[. . MenaeneeBa. CTpoeHHe aTOMOB. XHMUYeCKAasl CBSI3b.

3.1 Ilepuonuuecknii 3aKk0H U
Ileproamdaeckas cuctema 7 4 vern bubmmoreka [JOK
XUMHYECKHX deMeHnToB J[. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
3.2 Xumuueckas cBsi3b. OKHCIUTEILHO- 11 bubmmoreka [IOK
BOCCTaHOBHUTEJIbHBIC PEAKIMU https://m.edso0.ru/7f41837c
Hroro mo pasneny 18
OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME 68 6
INOYPOYHOE INIJNIAHUPOBAHHUE
[
J{j}'ﬂ Tema ypoka KoIH4ecTBO Y2COB H3§'—?::Hﬂ DaekTpoHHbie (poBbIE)
KoHTpoabHbie MpakTuyeckne OﬁpaSOBaTeﬂbHHe pecypcenl
Bcero
paboTel paboTel
1 [Ipeamet xumuu. Ponb xumuu B 1 509 Bbu6nuoreka IJOK
JKU3HM YeI0BeKa. Tea v BEIecTRa. ' https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE O METO/IaX MTO3HAHUS B 1 709 bubmuorexa LIOK
XMMUH. ' https://m.edsoo.ru/ff0d227e
IIpaktuueckas padora Ne 1
3 «IIpaBuna paboThI B JaOOpaTopun 1 1 12.09 Bubiunoreka [IOK
¥ IpuéMBbI 00paIeHus ¢ ' https://m.edsoo.ru/ff0d23dc
71200paTOPHBIM 000PYIOBAHHEM)
4 YucThle BeleCcTBa U CMECH. 1 14.09 bub6nmoreka IJOK
Croco0bl pa3/iesieHus: cMeceii. ' https://m.edsoo.ru/ff0d26ca
5 EE:;;;Z?JS f({ll\l/i:fgl;a&lﬁ l'%pI/IMepe 1 1 19.09 bubmmorexa LOK
. ' https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPEHHOMN COJIH)»
6 ATOMBI 1 MOJICKYJIBI. 1 21.09 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c
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XUMHYECKHE DJIEMEHThI. 3HaKU

bu6mmoreka IJOK

! (CHMBOILL) XHMUTCCKHX 26.09 https://m.edsoo.ru/ff0d2be8
DJIEMEHTOB. — *

8 [IpocThle U CIOXKHBIE BELIECTBA. 28.09 E{ES:'I;I/(;nTZI;aS(I)_})OrIu(/ffO d2a6c

Bubmunoreka LIOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE. 3.10 hitps://m.e dS(])_E).ru IFf0d2d50
3aKOH ITOCTOSTHCTBA COCTaBa

10 BEIIECTB. XUMHYecKas hopmya. 510 Bubmmoreka [IOK
BaneHTHOCTE AaTOMOB XUMHUYECKUX ) https://m.edsoo.ru/ff0d2eae
SJIEMEHTOB.

OTHOCHUTENBLHAsA aTOMHas Macca. Bubmmorexa [IOK

11 OtHOCHUTENbHASI MOJICKYJISIpHAS 10.10 hitps://m.edso0.ru/ff0d323c
Macca. — :

12 MaccoBast 107151 XUMHYECKOTO 12.10 bu6nunoreka IJOK
3JIEMEHTA B COEIMHEHUMU. ' https://m.edsoo.ru/ff0d350c

13 KonmuuectBo BemiecTBa. MoJib. 17.10 bubmuorexa LIOK
MousipHast Macca. ' https://m.edsoo.ru/ff0d5230

14 du3ndeckue 1 XUMHUISCKUE 1910 bu6nunoreka IJOK
SIBJICHHS. XUMHYECKas PeaKIHs. ' https://m.edsoo.ru/ff0d37fa

15 IIpusHaKy 1 ycIOBHs MPOTEKAHUS 2410 ButGmmoreka [TOK
XMUMHUYCCKHUX PEaKIHid. ' https://m.edsoo.ru/ff0d3al16

16 3aKOH COXPAHEHMs MacChl BEIIECTB. 26.10 Bbu6nuoreka IJOK
XUMHYECKHE YPABHCHHUSI. ' https://m.edsoo.ru/ff0d3b88
Brranciienust KOIU4ecTBa, MacChl Bubmorexa L[OK

17 BEIIeCTBA M0 YpaBHEHUSIM 2 4eTB 7.11 hitps://m.edso0.ru/ff0d5708
XUMHYECKHUX PEaKInil. — *

18 | pom (oo 0.11 Bubrorera LIOK
peadl a ’ ' https://m.eds00.ru/ffod3f34
pa3oXeHHs, 3aMelIeHUs, OOMeHa).

L M. B. HOMOHOCO]:) 6— gquLH/I- it Bubmorexa [IOK
DHIHMKTIOTEINCT. 1750 erHHe " ' https://m.edsoo.ru/ff0d40c4
cHCTEeMaTHU3alMs 3HAHUM,

20 K](B)HTpOJ'IBHaﬂ pabora Nel o Teme o1t BuGimotexa LOK
(DCIECTBa M XHMUICCKAC ' https://m.edsoo.ru/ff0d4290
peaKImny.

’ Bo3myx —K CMECh ra?ga. Cocrasn Yot Bubmmorexa [IOK
BO3yxa. BHCITOPOIL ~= SICMEHT H ' https://m.edsoo.ru/ff0d448e
mpocTtoe BemnecTBo. O30H.

22 Du3nuecKre U XUMUYECKUE 23.11 bubnmnoreka [JOK
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CBOMCTBa KHCIIOpoa (peakiinu
okucieHus, roperue). [lonstue 06
OKCHJIAX.

https://m.edsoo.ru/ff0d4614

Crioco0sI TTOTyYeHHsI KHCIOpOo/ia B

bubmuoreka LIOK

23 71a00opaTopuu U NPOMBIIUIEHHOCTH. 28.11 https://m.eds00.ru/ff0d497a
ITpuMmeHeHue Kucnopoa. — ]
TemnoBoit ¢ HeKT XUMHIECKOH
peaxiuu, MOHATHE O Bubmmorexa [IOK

24 TEPMOXMMHUYECKOM YpaBHEHUH, 30..11 hitps://m.eds00.ru/ff0d4790
9K30- U SHAOTEPMHUYECKHX
peaKIusx.
TormmuBo (HedTh, yros U METaH). Bubmmorexa [IOK

25 3arps3HeHue BO3yxa, CIIOCOObI €ro 5.12 hitps://m.edsoo.ru/ffod4cda
MpEeAOTBPALICHMUSL. — )
[IpaxTrueckas padora Ne 3 mo Teme

2 «[lonmyyenue u codrpanue 1 712 Bu6mmoreka [TOK
KHCIIOPO/Ia, U3yYCHHUE €T ' https://m.edsoo.ru/ff0d4ae2
CBOMCTBY.
Bonopon — sneMeHT u npocToe BuGmuotexa LOK

27 BeIeCTBO. Haxoxaente b 12.12 https://m.edsoo.ru/ff0d4ddo
pUpoJIe.
Dusnyeckre 1 XUMHYECKHE

28 cBolicTBa Bogopoa. [Ipumenenue 14.12 ﬁgg;?;:;l%asg)orﬁlﬁo d4ddo
BOJIOPOJIA.

29 IlonsTre 0 KMCTIOTaX U COJSX. 19.12 ﬁﬁgﬁ%iﬁiiorﬁ/ffo 45042

30 Crioco0sI TTOTy4YeHust BOAOPOA B 2112 Bbu6nuoreka IJOK
1abopaTopuH. ' https://m.edsoo.ru/ff0d4dd0
IIpaktuueckas padora Ne 4 o Teme

31 «Ilonmyyenue u cobnpanue 1 26.12 E{;g?ﬁ;ﬁiﬁiﬁgﬁlﬁo 44f42
BOJIOPOJIa, U3YICHHE €TO CBOKCTBY. " J

30 MonsapHslit 006€M Ta30B. 3aKOH 28.12 bubanoreka LIOK
ABorapo. ' https://m.edsoo.ru/ff0d542e
Brrancnienust 00bEMa, KonudecTsa Bubmorexa [[OK

33 BEIIIECTBA ra3a 10 ero U3BECTHOMY 3 4yeTB 9.01 hitps://m.edso0.ru/ff0d55a0
KOJTMYECTBY BEIECTBA WIH 00BEMY. — )
Beoraucnienust 00EMOB ra3zoB 1o

34 YPABHEHUIO PEAKLUU HA OCHOBE 11.01 Bu6mmoreka [IOK

3aKOHA 00BEMHBIX OTHOIIEHNH
ra3os.

https://m.edsoo.ru/ff0d5708
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dusndeckue 1 XUMUIECKUe

bubnmoreka IJOK

35 CBOMCTBA BOJIBI 16.01 https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [lonsiTre 00 18.01 bubnunoreka [JOK
HHINKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopaa xak pacTBopUTENb.

37 Hacrplnennsle 1 HeHAChIIIEHHBIE 2201 bubmuoreka LIOK
pacTBOpsL. MaccoBast 101 ' https://m.edsoo.ru/ff0d5b40
BEIeCTBA B PaCTBODE.

[Tpaktuueckas padora Ne 5 mo Teme

38 «lIpuroroBiieHue pacTBOPOB C 24.01 Bubmmoreka [IOK
OIIpeIEIEHHON MacCOBOM JoIreit ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI'O BELIECTBAY.

39 KontponbHas pabota N2 o Teme 29.01 Bubmmoreka [TOK
«Kucnopoa. Bogopos. Bonay. ' https://m.edso0.ru/ff0d6342

40 Oxcupsl: cocTas, KitaccuhuKanus, 6.02 bu6nunoreka IJOK
HOMEHKJIATypa. ' https://m.edsoo.ru/ff0d664e

41 i%%iiiiﬂfnlgniiﬁf;eC;ZII::OBHLIX u 8.02 bubmorexa [IOK

’ ' https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHIOB.

42 OcCHOBaHUS: COCTaB, 13.02 Bbubnunoreka [IOK
Ki1accuuKanms, HOMCHKJIATYpA. ' https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHue u XuMU4YECKUE 15.02 Bub6imoreka [IOK
CBOMCTBA OCHOBAHHUM. ' https://m.edsoo.ru/ff0d67ca

44 Kucnorsi: cocras, kiaccudukanms, 20.02 bubmuorexa LIOK
HOMEHKJIATYpA. ' https://m.edsoo.ru/ff0dfee2

45 [lony4yeHue u XuMU4YECKUe 2202 Bub6imoreka [IOK
CBOMCTBA KUCJIOT. ' https://m.edsoo.ru/ffOdfee2

46 Sﬁfiéi‘fiﬁ??eﬁﬁf i};ﬁ;chine 27.02 bubmmorexa LIOK

N ’ ' https://m.eds00.ru/00ad9474
CBOWCTBA.
[Ipaktnueckas padota Ne 6.

47 Pewienne sxcriepuMeHTanbHbIX 20.02 bubanoreka LHOK
3a1a4 1o TeMe «OCHOBHBIE KJIACCHI ' https://m.edsoo.ru/00ad9b7c
HEOPraHMYEeCKUX COCTMHEHHIY.

P I ——— 503 | Bumorea LIOK

N ' https://m.edso00.ru/00ad9a50
COEJIMHEHHH.

49 O00011IEHNE U CUCTEMATH3ALUSA 703 butmmoreka [IOK
3HaHMIL ' https://m.edsoo.ru/00ad9ch2

50 KonTtponsnas pabota Ne3 mo teme 12.03 Bubmmoreka [TOK



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
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

"OCHOBHBIE KJIACCHI
HEOpPraHWYECKUX COCTMHEHUN" .

https://m.edsoo.ru/00ad9ela

HCpBLIG IIOIIBITKH KJ'IaCCI/I(bI/IKaIII/II/I

bubmuoreka LIOK

51 XHMHYECKUX AJIeMeHTOB. [loHsATHE 14.03 https://m.edso0.ru/00ad9ffa
0 rpynmnax CXOJHBIX DJICMEHTOB.
[Tepuoanueckuii 3aK0H U
52 Ilepronmdaeckas cuctema 1903 bubmoteka [JOK
XUMHYECKHX deMeHnToB J[. 1. ' https://m.edsoo.ru/00ada52¢
Menpneneena.
bubmuoreka LIOK
53 Tlepnotet, rpyniel, HOATpYITEL 21.03 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB 26.03 bubmmorexa [IOK
aTOMHBIX siiep. M30TormBlI. ' https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UeK
55 aTOMOB 3JIEMCHTOB 28.03 bu6nunoreka IJOK
IMepuoauueckoii cucremsr J1. 1. ' https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTHKa XUMHUIESCKOTO
56 3JIEMEHTA I10 €T0 ITOJIOKEHHIO B 204 bu6nunoreka IJOK
[Tepuonuueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menpeneena.
3nauenue [leproamueckoro 3aKoHa
IUIS PA3BUTHUS HAYKU U IIPAKTHKH. Bbu6nuoreka IJOK
57 . I/Ip MeHueneeg — yqépHLH‘/'I, 4 1ers 4.04 https://m.edsoo.ru/00ada96e
MeAaror U rpayKIaHuH.
58 ONEKTPOOTPUIATENBHOCTh AaTOMOB 904 Bub6mmoreka [IOK
XUMWYECKHUX SJIEMEHTOB. ) https://m.edsoo.ru/00adaab8
bubmuorexa LIOK
59 HoHHas xuMudeckas CBI3b. 11.04 https://m.eds00.ru/00adac34
60 KoBanentnas nosnsipHas 16.04 Bu6immoreka [IOK
XHUMUYECKAs CBS3b. ' https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenossipHas 18.04 bubamnorexa LIOK
XUMHUYECKAS! CBA3b. ' https://m.edso0.ru/00adaab9
butmoreka [IOK
62 Crenens, okucienns. 22.04 https://m.edsoo.ru/00adae28
63 OKHUCITUTETLHO- 23.04 bu6nmoreka IJOK
BOCCTAHOBUTEILHBIC PEAKIINN. ' https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIH. 29.04 Egg%ﬁiﬁigﬁﬁloo adb076
65 KonTtponsnas pabota Ne4 mo teme 7.05 Bubmmoreka [TOK
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«Ctpoenrne aToma. XUMHYECKast https://m.edso0.ru/00adb486
CBSA3bY.
66 O00011IIeHNE U CUCTEMATH3AIIUS 1 8.05 bubnunoreka [JOK
3HAHUH ' https://m.edsoo.ru/00adb33c
67 KontponbHas padbora s 1 1 14.05 bubmoteka [JOK
POMEKYTOYHOM aTTECTALIUH. ' https://m.edsoo.ru/00ad9ch2
o ?(,)H(Z(ig;eHHe Y CUCTEMaTH3aIUs . 20,05 Bubmorexa [[OK
' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10O 68 5 6
ITPOTPAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 8 kiace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. UznatenscTBo «/Ipodar.

METOIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Cragkos).

2. Metoauueckoe nmocooue. 8 kiacc (aBropel O. C. 'abpuensu, U. I'. Octpoymos, U. B. Akcénosa).

3. [Iporpamma kypca xumu s 8—9 kaccoB o01ieo0pa3oBaTenbHbIX yupexaeHuit (aBtopsl O. C. IM'abpuensn, C. A. CnaakoB).

4. Pabouas terpazap. 8 kinacc (aBropsl O. C. 'abpuensy, C. A. Cnagkos).

5. Terpaap i 1a00paTOPHBIX OMBITOB U NIpakTHYeCKUX pabot. 8 kiacc (aBTopsl O. C. 'abpuensuH, U. B. Akcénosa, 1. I'. OctpoymoB).
6. Xumus B TecTax, 3afadax u ynpaxHeHusx. 8 xnacc (aBtopsl O. C. I'abpuensn, U. B. TpuryOuax).

7. DnexkTpoHHast popMa ydeOHHKA.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

. Poccuiickast snexkrponHast tmikoua. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xxuzub»io - https://hij.ru/

. I[TonbopHa nuTepartypsl mo xumuuto - http://c-books.narod.ru/

. Kypnan " 1 cenrsi0ps” - https://1sept.ru/

. Mudoypox - https://iu.ru/video-lessons

. Co0pHHK cTaTell 0 XUMUYECKHX DJIEMEHTaX, HIITIOCTPUPOBAHHBIN ONMMCaHuEM dKCIepuMenToB. -http://www.periodictable.ru
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

MATEPHUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O ITIPOLIECCA

HEYATHBIE ITIOCOBUSA

Tabauubr:

1. Cepust HHCTPYKTHUBHBIX TaOJIHII IO XUMUH
2. Cepwust TaOIUI] IO OPTaHUIESCKOW XUMUH

3. TICXD . 1. Menpaeneena

4. Tabmuna paCTBOPUMOCTEH BEIIECTB B BOJC

YYEBHOE OBOPYJIOBAHHUE

Konnexuun:

1. OcHOBHBIE BH/IbI TPOMBIIIUIEHHOTO ChIpbs. YacTs 1. 2

. OCHOBHBIE BUJbI IPOMBIIIEHHOTO ChIpbs. YacTp 2. 2

. Meramns! 2

. Amomuamit 1

. Crexio u uzaenus u3 crexna 1

. Tormmuso 1

. Hedtb 1 mpoxykTs! €€ nepepabotku 1

. [Imactmaccer 1

9. Kaydyk 1 mpoiyKThI ero nepepadboTku |

10. Ikana TBépaoctH 1

11. Habop xuMudeckux 3eMeHToB 1

Mopenn:

HaGops! ans MoaenupoBaHus:

1. HaGop tpadapeToB momeneii atoMoB 1

2. Habop st MoenpoBaHust 3IEKTPOHHOTO CTPOEHHUS aTOMOB 1

3. HabGop s MoienupoBaHust MOJIEKYII HEOPTaHUIECKUX COSAMHEHUH 1
4. HabGop 115t MOZIETMpPOBaHUS MOJIEKYJT OPTaHUYECKUX COSAMHEHMH 1
5. HaGop Moziereit aToMOB JIsl COCTABIICHUST MOJIEIICH MOJIEKYJI JJaOOpaTOpHEIi 1
Mopens "Kpucraniuyeckasi pemerka' 1eMOHCTPAMOHHAS:
1.JIég 1

. Yrnexkucislii ras 1

. @ymnepen 1

. Anmasz 1

. I'padur 1

. Oxcup kpemuus 1

.Mens 1

. Marsuii 1

. XKeneso 1
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10. Kamennas cons 1

11. Mogens crpoenue aroma 1

Ta6auusl. Hauana xumuu (apt. 5-8671-018):

. XMMWUYeCKHe 3HaKH U aTOMHBIE MacChl BAKHEHIIINX 3JIEMEHTOB
. PacnpocTpaH€HHOCTh XUMUYECKHUX DIIEMEHTOB

. ®OpMBI CYIIIECTBOBAHUS XUMHUIECKHIX JJIEMEHTOB

. BetmectBa MONEKyIISIpHOTO ¥ HEMOJIEKYIISIPHOTO CTPOSHUS
. CTpyKkTypa U3MEHEHUS BEUIECTB

. CrtocoOslI paszneneHus cmecei

. XMMUY€eCKHe 3HaKH U (hOPMYJIBI

. Cocramyenue GpopMyJI 1o BaJICHTHOCTH

. Mons - eguHUIIA KOIMYECTBA BEIIECTBA

10. ®uznueckre BeTNYUHBI BEIPAKECHUS MTOPLMIA BEILIECTBA
11. ITpu3Haku U yCIOBUS MIPOBEACHUS] XUMUYECKUX PEaKIUil
12. Tumnsl XUMHUYECKUX pEaKIui

13. Bo3nyx. Kucnopon. I'openne

14. Ctpoenue miaMeHu

15. CocraBienue hopMyJ Coei

16. 'eneTnueckas cBsi3b KJIaCCOB HEOPTaHUUECKUX BEILIECTB
17. Bogopon

18. XuMuueckue peakuuu

OcHOBBI XUMHUYECKHUX 3HAHMIA (apT. 5-8707-006)

19. Ilepuoauyeckas cuctema XuMuueckux 3neMenToB JI.M.Menneneena
20. Tabnuia pacTBOPUMOCTH BEIIECTB B BOJIE

21. IIpaBuJia oBeicHUs B KAOMHETE XUMUHU

22. 3Haku

23. Texuuka 0€30MaCHOCTH MIPOBEJICHUS OITBITOB

24, Texuuka 0€30MaCHOCTH IIPHU pabOTe ¢ razamu

8 - 9 knaccwl ( apr. 5-8478-020)

25. BaneHTHOCTH

26. OTHOCUTENbHASI ATOMHAsI U MOJICKYJISIpHAsI MacChl

27. CtpoeHue atoMa. H30TOITbI

28. Obpa3oBaHHe KOBAJICHTHOW W MOHHOW XHMHYECKOU CBS3H
29. DneKTpoHHBIE CI0U ATOMOB 3JIEMEHTOB MAJIbIX IIEPHOJIOB
30. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKITHH

31. Tursl KPUCTATUTMYECKUX PEIIETOK

32. Peakuu oOMeHa B BOAHBIX pacTBOpax

33. Baxkueime KUciaoThl U UX COJIU

34. Knaccudukamnms OKCHIOB

35. Kimaccudmkanus OCHOBaHHMA

01N DN W~
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36.
37.
38.
39.
40.

41

Knaccugukanus kucnot

I'enetnyeckast cBA3b BAKHEHIINX KJIACCOB HEOPTAHWYECKUX BEIIECTB
Oxpacka HHOUKATOPOB B Pa3IMUHBIX CpPEaax

OJEeKTPONUTHYECKAs JUCCOLUALIHS

3aBHCUMOCTH CKOPOCTH PEAKINUHU OT Pa3InYHbIX (PaKTOpOB

. Tunbl XUMHYECKUX PEeaKIIUMA
42.
43,
44,

OOpaTtuMble peaKITuu
Boznyx. Kucnopon. I'openue
CreneHb OKUCICHUS

Heoprannueckasi xumust (apt. 5-8701-009)

45.
46.
47.
48.
49.
50.
51.
52.
53.

Homenknatypa coseit

Kpucramnibl

Xumuueckasi CBsA3b

BanentHocTh

Mojienu aTOMOB HEKOTOPBIX 3JIEMEHTOB
bunapuslie coenuHeHus

Crtpoenune aroma

DJeKkTpoHHast opoUTah

CreneHb OKHCIECHUSA

PacTBopbl. DilekTposinTHYECKas qucconnanus (apt. 5-8687-013)

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

JucrniepcHble cUCTEMBI

CBoMCTBa BOOBI

KpuBsie pacTBOpUMOCTH BEIIECTB

Crioco6bI BeIpaXEHUS KOJTHMUYESCTBEHHOT'O COCTaBa PACTBOPOB
ONEKTPOIUTHI TUAPATAINS HOHOB

PacTBOpeHue BemecTB ¢ MOHHOM CBSI3bIO B BOJIE
PactBopeHue BeecTB ¢ KOBAJICHTHOM IOJISIPHOU CBSI3BIO
KucnotrHo-ocHOBHBIE peakIiu

Peakum nonHoro oomMeHa

I'unponus coneit

HMonauTh!

Cpena BOIHBIX pacTBOPOB

Howmenxnarypa. bunapHsie coequHeHns

66.
67.
68.
69.
70.

Howmenkiatypa coeit

Homenknatypa opraHUIecKUX COSIUHEHUI
[IpenenbHble YyrieBoa0pOIbI

HenpenenbHelie yrieBoaopoas

O YHKIIMOHAJIbHBIE POU3BOIHBIE YTIIIEBOAOPOI0B

Crpoenue BeliecTBa



71. Ctpoenue aToma

72. DneKTpoHHas OpOHUTaNb

73. Momenu aTOMOB HEKOTOPBIX DJIEMEHTOB
74. Kpucramisl

75. XumMuueckas CBs3b

76. BanenTHOCTH

77. CTenieHb OKUCIICHUS

OBOPYJAOBAHME JJIs1 TIPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JNTEMOHCTPALIUN

H3mepuTesibHbIe NPUOOPHI:

1. Becol Texanyeckue 10 1000 r ¢ rupsmu

2. Becn! yuennueckue 110 200 r ¢ rupssmu (Onosornveckue)

3. Becwl muis ceimyuux marepuaios 10 200 r ¢ rupsmu

4. Becnl anektponnsie DijitalScale

5. Tepmometp criupToBoii 1o 1000C

6. Habop apeomeTpos (20 mit.)

HarpeBaTejbHble TpUOOpHI:

7. HarpeBatens i pOOUPOK IEKTPHUECKHIA

8. bans maboparopras kombuaupoBanHas (bJIK)

9. [Inutka snekrpudeckas onxHokoH(opouHas "Bacumuica"

10. CrmproBku 100 mn

11. CnuproBku 200 M

JdeMoHcTpaliuOHHBIE

12. KoMITIeKT MOCyAbI JEMOHCTPAIMOHHBIN C IPUHAIC)KHOCTIMU
13. Habop 1o xumuu ¢ pe3b00BBIME COSTMHEHUSIMU

14. TIpubop /i mosryueHus 1 cOopa ra3oB (IeMOHCTPAITUOHHBII)
15. Habop amns snexTponusa (AeMOHCTPAIIHOHHBIN)

16. Ctonuk moaBEMHO-TIOBOPOTHBIH € 2-MsI TNTOCKOCTSIMU

17. Ctonuk mogbeMubiii 200x200 MM

18. Ctomuk nogbeMusbIit 150x150 MM

19. IlITaTuB Oj1st XUMHUYECKUX CTAKAHOB

20. llItaTuB naboparopusiil xumuueckuit (LX)

21. Cneunanu3upoBaHHble TPHOOPHI U anmapartsl Anmapar Kunma
22. Ammapar 'opmana

23. Ilpubop It HIUTIOCTPAIUY 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT YCIOBUN
24. TIpubop i NOMyYeHHs TaJOuAaIKaHOB

25. Ilpubop i WUTIOCTPALUK 3aKOHA COXPAHEHHUS ra30B

26. [Tpubop aJist onpeieNIieHns: cocTaBa BO3lyXa

27. Ilpubop Ui OKHUCICHUS CIUPTA HAJ MEIHBIM KaTalu3aTopoM



28. IIpubop 11 U3ydeHus Ta30BbIX 3aKOHOB (J1a00paTOpHBI)
29. Kononka ancopoumonnas KA

30. O3onaTop

31. IIpubop ans mosyyeHus pacTBOPUMBIX TBEPIBIX BEIIECTB
32. MarHuTHas MelIajiKa ¢ MAaHOMETPOM

33. pH-me1p

34. Anmapar (ycTaHOBKA)UTA JUCTHIUIAIIAN BOJIBI

35. AIIXP

KommuiekTsI 17151 J1aG0OPATOPHBIX ONBITOB M MPAKTHYECKUX 3AHATHI 10 XUMHH
36. JIOTOK ¢ OCyn0i U MPUHAMISKHOCTAMH ISl Y4EHHYECKOT0 IKCIIEPUMEHTA
37. MukponabopaTopus 0 XUMHH

38. HITXJI Ne 568

39. llItaruB mabopatopuslii (LLLJIO)

40. HabGop 1o amektpomnu3y (J1abopaTopHEIii)

41. Tpubop 11 MONy4EHUsI TATTOUIATIKAHOB U CIIOKHBIX S(UPOB Ta00paTOpHBIIA
42. ITpubop st moJtyueHust ¥ coopa razoB

43. Kommiekt npodupok (I11X-14, I1X-16) 10 mT.

44, Jlepxatelib AJis IPOOUPOK

45. lltaTuB A5t mpoOHPOK

46. KoMIuiekT cTeKIIHHbIX najgoyek 10 mrT.

47. KOMILIEKT CTEKIITHHBIX TPyOOUeK

48. Kommiekt mpoOox

49. Yamku BbllIapuUBaTEIbHbIC

50. JIoKKH U1 C)KUTaHUS BEILECTB

51. Lunmbl TUTENIBHBIC

52. Turnu

53. Ilectuk u cTynka

54. XuMH4yecKue cTakaHbl CTEKI. EMK. 50 M

55. Xumnyeckue crakanbl cTekid. EMK. 100 M

56. XuMHUeCcKHe cTakaHbl CTEKI. EMK. 250 M

57. BOopoHKH CTEKIISTHHBIE J1a00opaTopHbIE

58. M3mepuTenbHbIe IUITHHIPHI

59. MeH3ypku

60. Kon0a miockogoHHast

61. BopoHKka nenuTenbHas






