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NOACHUTEJBHAS 3AITUCKA
OO0mas xapakTepucTHKA Kypca
Pabouas mporpamMmMa Kypca BHEYPOUHOH NEATEIBHOCTH «XHUMUS B IKCTICPUMEHTAX U 33a7a4ax» (Janee —
IporpamMma) cocTaBjeHa Il 8 Kjlacca Ha OCHOBE ITOJIOKCHHH 1 TPEeOOBaHUIA:
— @eneparbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEBHOTO CTaHAapTa OCHOBHOTO 001Iero 00pazoBaHus (YTBEPKICH
nprkazoM MunucTepcTBa npocBenienus: Poccutickoit @enepaunu ot 31 mas 2021 1. Ne 287);
— denepanbHON 00pa30BaTENLHOM MTPOrPpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus (YTBEPkKICHA IPUKA30M
Munnpocsemenns Poccun ot 18.05.2023 Ne 370; 3apeructpupoBano B Munrocte Poccun 12.07.2023 Ne 74223).
Pabouast mporpamMma Kypca BHEYPOUHOU JACSITEIBHOCTH «XUMUS B DKCIIEPUMEHTAX M 3a7a49ax)

peam3yeTcs B paMKax PerHOHaIBLHOTO MpoekTa «Toduka pocTay ¢ UCIOIb30BaHHEM 000PYIOBAHHUS
«Touku Poctay. B paMkax 37€KTUBHOTO Kypca MO>KHO OCYIIECTBUTH BBIIOJHEHHUE BCEX TEX OMBITOB,
KOTOpBIEC HA YPOKE 110 TEM WUJIU HHBIM IIPUYUHAM HE OBLIHM IMOCTABJICHBI, OCYIIIECTBICHUE
JOTIOJTHUTEBHBIX C IEJIbI0 TTOBTOPCHUSI U YTIyOJICHUS 3HAHUH, TTOCTAHOBKA HOBBIX OTIBITOB,
WUTIOCTPUPYIONINX TPUMEHEHHE XUMUU B ObITY. Takas pabota B OOJbIIIEH CTENCHH YIOBIETBOPSET
HUHTEPEC yYalluXcs, IOCKOJIBKY OHA ONUPAECTCS HA 3HAHUS, II0JIy4YaeMbI€ B KJIACCE, U OTBEUYAET HA
3aIpOChl, BOZHUKAIOIIKE B IPOLIECCE U3YUECHUS XUMUU.

IIpu pa3padoTke NMporpaMMsl HCNOJIb30BAIHCH CJIeIYIOIe HOPMATHBHbIE JOKYMEHTBI:

— Vka3 llpesunenta Poccuiickoit deneparmn ot 28.02.2024 1. Ne 145 «O CrpaTternu Hay9HO-TEXHOJIOTHIECKOTO
passutus Poccuiickoil denepaunny;

— KommekcHbI# TU1aH MEpOTIPUATHHA MO MOBBIIIIEHUIO KaYeCTBa MAaTEMaTHYECKOTO U €CTECTBEHHO -HAY4YHOT'O
oOpazoBanus Ha niepuo 1o 2030 roxa (yrBepxkaeH pacrnopspxeHueM [IpaBurensctBa Poccniickoit deneparym ot
19 HOs16ps 2024 Toma Ne 3333-p).

AKTyaJILHOCTH Kypca

AKTYaJTbHOCTB Kypca BHEYPOUYHOH JEATEIbHOCTH «XHUMUS B SKCIIEPHIMEHTaX | 33/1a49ax» 00yCIIOBIeHa
HEO0XOIUMOCTBIO Pa3pabOTKU CIeNUabHBIX TPOrpaMM 00yUYeHHsI M BOCTIUTaHMUS, CIOCOOCTBYIOIINX MOBBIIICHHUIO
KayecTBa MaTEMaTHUECKOTO M €CTECTBEHHO-HAYYHOTO 00pa30BaHMs, B TOM YHCIIE TIPEyCMaTPUBAFOIIIIX
yrITyOJICHHOE M3YYeHHE YIeOHOTO MpeaMeTa « XHUMUS».

I[pemnaraemslii Kypc BHEYPOUHOH JIESITEIFHOCTH JIOMONHAET M PACIIUPSET MPOrpaMMy Kypca XUMHN 0a30BOTO
ypoBHS. Peanuzanus mporpaMMbl MO3BOJUT BBIWTH 32 paMKH H3YYCHUsI XMUMUHU Ha 0a30BOM YPOBHE, UCIIONb3Ys
(OpMBI, OTIIMYHBIE OT YPOUHBIX, U 00CCIIEUNTh YIITyOJIeHHOE N3YyYeHHE XUMUHU Ha YPOBHE OCHOBHOTO O0IIEro
o0pa3oBaHUsI.

[IporpaMma Kypca npemrycMaTpUBaeT OpraHU3aluio pa3HOO0Pa3HOH AESTENFHOCTH 00y YalOUIUXCsI, UX aKTHBHOCTh
W CaMOCTOSTENILHOCTh, COYETAeT MHIUBUIYaIbHYIO U TPYIIIOBYIO Pa0OTY, MPEaIoiaraeT MpOeKTHYIO 1
UCCIIEZIOBATEIBCKYIO JIESTEIbHOCTB.

B mepByro ouepens mporpamMma yaenseT 0co00e BHUMAaHHE BBITOJHEHHIO 00YJAIOIINMUCS XUMHYECKOTO
JKCTIEpPUMEHTA — Ta00PATOPHBIX OIMBITOB M MPAKTHYECKUX paboT, YTO TIO3BOJIUT UM Ha MPAKTHKE U3yUHTh
3aKOHOMEPHOCTH MPOTEKAHNSI XUMUYECKHX MPOLIECCOB, Pa3BUTh MPAKTUUECKUE YMEHHS  HABBIKH TUTAHUPOBAHMS,
MOATOTOBKH, IPOBEICHHS, aHATIM3a M HHTEPIPETAIMHN ITOTYICHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTAaTOB, HAYYHTHCS
MPUMEHSTh TEOPETHYECKHE 3HAHUS ISl O0BSICHEHHS XUMHUUECKUX TPOLIECCOB, TPOUCXOSIINX B TOM YHCIE B
CUTYyallUsIX )KU3HEHHOTO xapakTepa. OCO3HAaHHOE BBHIMOJHEHNE XUMHUYECKHX DKCIIEPUMEHTAIBHBIX paOboT OyaeT
CII0coOCTBOBATH MOBBIIICHUIO MOTHBAIMH K N3y4EHHUIO XUMHH. [IporpaMmoii mpeycMOTpeHO TaKkKe pelieHne
00YyYaroIMMHUCS KAUEeCTBEHHBIX U KOJIHMYECTBEHHBIX PA3IMYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM YHUCIIE
OJIMMITHATHBIX. BBITOTHEHNIO XUMHYECKOTO SKCIIEPUMEHTA U PEIICHHIO 33]1a4 00SI3aTeNbHO JODKHO
MPEIECTBOBAT 3HAKOMCTBO O0YUAIOIINXCS CO CBA3aHHBIMH C HUMH JIEMEHTAMH COJEP KaHUSL.

[IporpaMma Kypca BHEYpOUHOH AeSTEIBHOCTH «XHUMUS B SKCIEPUMEHTaX H 3a7jadax» MOXET ObITb BOCTpeOoBaHa
00yYaroIMMUCS, KOTOPbIe MOTHBHPOBAHBI K OCO3HAHHOMY BBIOODY Mpodeccril, CBI3aHHBIX C TPUMEHEHUEM
XMUMHUYECKUX 3HAHHUH.

Heas u 3agaun Kypca

Lenp maHHO#M MporpaMMbl — 00ECIEUYUTh HHAUBUAYATbHBIE TOTPEOHOCTH 00YYAIOIINXCS B U3YUEHUN XUMUU B
YCIIOBHUSX, KOT/Ia yueOHBIH M1aH 00pa30BaTeIbHOW OpPraHU3aIluy MPEAyCMAaTPUBACT U3yUCHHUE YISOHOTO MpeaMeTa
«XuMHS» TOJIBKO Ha 6a30BOM YPOBHE.

[pennaraemas mporpaMma yYUTHIBACT TICUXOJIOTO-TIEarOTHYECKHE OCOOCHHOCTH COOTBETCTBYIOIICH BO3PACTHON
kareropuu odyyaronuxcs. Ee ocBoeHHe CTOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIMXCS HHTEPECa K H3YUCHHIO XUMUU U
cdepam IesITEeNbHOCTH, CBI3aHHBIM C XUMHEH, MOTHBAIIMK K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO NMPOGHIISA U



HAIIpaBJICHHOCTHU ﬂaHLHeﬁmeFO 06y‘-ICHI/I$I.

H3ydenue Kypca HanpasJieHO Ha (OpMHPOBaHUeE:

— CUCTEMBI XUMUYECKUX 3HAHUHI KaK KOMIIOHEHTAa €CTECTBEHHO-HAy4YHO! KapTUHBI MUPa, KAK OCHOBBI IS
MMOHMMAaHU XUMUYECKON CTOPOHBI SIBIICHUI OKPY’KAIOIIET0 MUPA, OCBOECHHE A3bIKA HAYKH;

— MHTEJUIEKTyaIbHbIX CIIOCOOHOCTEH M MHTEPECOB 00yUalOIUXCsl, HA IPOJODKECHHE 00y4eHHsI HAa YPOBHE CPEIHEro
o01ero oopa3oBaHuUsL.

B pamkax pemeHusi 0CHOBHBIX 32124 NIPOrPaMMBbI 10JIZKHO OBITH 00ecne4eHo:

— MpHOOILICHNE 00YUYAIOIINXCSl K CAMOCTOATENILHON MMO3HABATEILHON M MCCIIEIOBATENILCKON ACATENFHOCTH, K
Hay4YHBIM METOAAM MO3HAHHUS;

— opMupoBaHKE MOTHBALIMH U Pa3BUTHE CIIOCOOHOCTEH K U3YUCHUIO XUMUH;

— GopMupoBanue oduIel GyHKIMOHATBHON H €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE YMEHUH
OOBSICHATH U OLICHUBATh ABJICHUS OKPY)KAIOLIET0 MHUPA, UCIIOJb3Yys 3HAHUS U OIBIT, IOIy4YEHHbIE IIPH U3yUCHUU
XMMUH, IPUMEHATh UX NIPU PELICHUH 1IPO0JIeM B IIOBCEIHEBHOM XKU3HU U TPYIOBOM JESITENbHOCTH;

— OCO3HaHHE 00YYaIOUIMMUCS LIEHHOCTH XUMHUYECKIX 3HAHUH B KU3HU YEIOBEKA, OBBIIICHNE YPOBHS
3KOJIOTUYECKOU KYJIbTYphl, HEIPUATUE NEUCTBU, IPUHOCAILUX BPEJl OKPYXKAIOLIEH CPElE U 340POBbIO JIIOACH;
— nproOpeTeHre 00yJarOIMMUCS OMBITa CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIETECHINN),
HCO6XOILI/IMI)IX JJId PA3JIMYHBIX BUAOB ACATCIBHOCTU.

MecTo Kypca B 00pa3oBaTejibHOM Npouecce

[Iporpamma kypca «XuMHS B SKCIIEpUMEHTAX M 3a/1a4ax» PacCUNTaHa Ha peau3aliio B TeueHne 68 yueOHbIX
4acoB B paMKaX BHEYPOUYHOM JesTenpbHocTH B 8—9 kiaccax (34 yaca B 8 kiacce u 34 yaca B 9 kiacce); JaHHBIN
KypC MOXKET OBITh MPEUIoKEH 00yUJaroIuMCcsl B KAUeCTBE OJHOI'O M3 CYLIECTBYIOLIUX 1O BEIOOPY. IIporpamma
SIBIISIETCS. COAEPKATEIbHBIM U METOJMYECKUM OPHEHTHPOM JIJIsl COCTaBJICHHS MIelaroraMy padodmx MporpaMM.
[IporpamMma Kypca BHEYpOUHOI JeSTENbHOCTH «XUMUS B 3KCIIEPUMEHTaX U 3ajjauax» HalpaBlieHa Ha JOCTHUKEHUE
Pe3yIbTATOB, KOTOPBIE JOMOJHSIOT U YIIIyOJSIOT chOpMyIMpOBaHHBIC B PefiepanbHON paboyeii mporpaMme 1o
yaeOHOMY npeaMeTy «Xumus» (6a30Bbli ypOBEHb) TPeOOBAHUS K IPEIMETHBIM PE3yJIbTaTaM.

DopMBbI AEATEIFHOCTH 00yYarOIUXCs IPEeIyCMAaTPUBAIOT aKTHBHOCTh H CAMOCTOSITEBHOCTE, COYETAIOT
WHIWBUAYaJIbHYIO M TPYNIIOBYIO paboThl. CTPYyKTYpUpOBaHHE TEMAaTHYECKOTO TUIAHMPOBAHUS B IPOrpaMMe
COOTBETCTBYET HOPSAKY U3yUCHHUS Pa3esioB U TEM XUMHHU Ha 6a30BOM YPOBHE B OCHOBHOM ILIKOJIE M 00ECTICUNBAET
TEM CaMbIM IIPEEMCTBEHHOCTh YPOUHOH M BHEYPOUHOH ESTEIHOCTH.

HpeIlHO)KeHHBIe 3JICMCHTBI COACPIKAHUA U BUABI ACATCIIBHOCTH O6y‘IaIOHII/IXCSI MOryT OBITH KOHKPETU3UPOBAHEI C
Y4€TOM MHAMBUAYAJIBHBIX 3alIPOCOB 00y4aromuxcs. Pacimmpenne conep’aHus U BUIOB JESITEIbHOCTH CBA3aHO C
BO3MOXXHOCTBIO BBIOOpA IIEJaroroM pas3iMyHbIX BAPHAHTOB y4eOHO-METOAMYECKOro 00eceueH s Kypca, a TaKkxKe C
CYIIECTBYIOIIMMH YCIOBHSMH IIKOJIBHON HHPOPMAIIHOHHO -00pa30BaTEIbHON CPE/IBL.

J1y1s 3HaKOMCTBa 00Yy4arOIIUXCcs ¢ TPOPECCUIMHU, CBI3aHHBIMM C XUMHUEH M XMMHYCCKOM HAYKOM, M MOBBIIIICHUS UX
MOTHUBAIIMU K U3YYCHHUIO XUMHUU PEKOMEHAYETCS BKJIIOYUTH B IPOrpaMMy SKCKYPCHH B PETHOHAIBHBIC MY3€H,
MMpeaAnpuATHs, BY3bl. COI[Cp)KaTCHBHLIC QJICMCHTBI IPOrpaMMEI IO3BOJIAIOT OPraHU30BaTh HA KX OCHOBEC
MPAKTHYCCKYIO U ITIOUCKOBO-HUCCICAOBATCIILCKYIO ACATCIIbBHOCTD, PE3YJIbTAThI KOTOpOﬁ MOTYT 6I)ITI) HCIIOJIb30BAaHbI
IIPY peasin3aliy 00yJaroIMMUCs HHANBUAYAIBHBIX IPOEKTOB. TeMbl IPOEKTOB TaKXKe PEKOMEHIOBAHO BEIOMPATh
C YUETOM PETHOHAIBHON CTIeHU(UKH.



COJEPKAHUE KYPCA BHEYPOUYHOU JIEATEJIBHOCTH
«XUMHUS B OKCIHEPUMEHTAX U 3AJIAYAX»

Pazgean 1. IlepeoHauyanbHble XUMHYECKHE TOHATHS

XuMusi — BaxKHast 0071aCTh €CTECTBO3HAHMS U MTPAKTHUYECKON JesITeTbHOCTH denoBeka. [Ipeamer xumuu. Ponb
XMMUH B KH3HU YeIOBeKa. XMMHUs B cucTeMe Hayk. Tena u BemectBa. Pu3nueckue u X MIMUYECKHE CBOIMCTBA
BEIIECTB. ATperaTHbIe COCTOSIHUS BelecTB. [[OHITHE O TEOPETHUECKUX U SMIUPHUECKIX METOJax MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpeacraBiieHust 0 HayYHOM [IO3HAHMM Ha SMIIMPUYECKOM YPOBHE. SI3bIK XUMUHU.

[TorsTHEe 0 MeTOoMaxX PabOTH ¢ XUMHUECKUMH BemecTBaMu. OO0pyI0oBaHME MKOIHFHOW XUMUIECKOH TabopaTopuu.
[IpaBuna 6e3omacHOro OOpaleHus C BEIECTBAaMH U J1a00paTOpHBIM 000pyJOBaHUEM.

UwucTsle BemecTBa M cMecH. CiocoObI pa3aeneHus cMeceil. OUrcTKa BEMIECTB. ATOMBI B MOJICKYJTbI. X AMHYCCKHE
aseMeHThl. [IpocThie u croXxHbIe BemecTBa. MeTasisl 1 HEeMETalIbl.

Xumnueckast popmyna. OTHocuTeNbHAsA aToMHas Macca. OTHOCHTENIbHASI MOJIEKYIIIpHas Macca. MaccoBast 4oJis
XMMHUYECKOTO dJIEMEHTa B coeAnHeHnH. Haxoxxaenne npocteiinieid popMyIibl BEIEeCTBa IO MaCCOBBIM JA0JISAM
3JIEMEHTOB.

KonunuecTBo Bemecta. Monb. MonspHas Macca. PacdeTs! o popMynam XUMUYeCKUX coeAnHeHnH. MomsipHast
Macca cMecH BeuiecTB. MoJbHas 10J11 XMMHUYECKOT0 SIeMEeHTa B coequHeHun. HaxoxneHune npocreiimeit

(b opMyIIbI BEIECTBA 10 MOJIBHBIM J0JIIM 3JI€MEHTOB. XUMUUECKasi PEaKkLys U €€ IPU3HAKU. Y CIIOBHS IPOTEKAHMS
XUMUYECKUX peakuil. XUMHUYECKHUE ypaBHEHUsI. TUITI XUMUYECKUX peaklUuid. PacyeTsl o XuMHUYECKUM
YPaBHEHHUSAM.

DxcnepumenmanbHoe u3yueHue 6ewecms U AGNeHUI.

— M3ydenne u onrcanue GpU3NIECKUX CBOUCTB 00pa30B HEOPTaHMUYECKUX BELICCTB.

— [IpaBuna paboTsl B 1abopaTOprUu B IPUEMBI 0OpalleHus ¢ T1abopaTOPHBIM 000PYIOBaHUEM.

— Pa3znenenue cmeceil.

— Onwmcanne GU3NIECKUX CBOMCTB 00pa3IIOB HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HEMETAIIJIOB.

— HaOnroneHue GU3N4IecKuX U XUMHYCCKUX SBJICHHA.

— Habmonenue v onmcanue NprU3HAKOB MPOTEKAHUS XMMUYECKUX PEAKLUI Pa3HBIX THUIIOB.

Pemenne pacuerHbIx 3a1a4 1o GopMysIaM U ypaBHEHUSIM XUMHUIECKUX PEAKLIUH Pa3IniHOro yPOBHS CIOXHOCTH, B
TOM YHCJIE OJMMITHATHBIX.

Paznen 2. BaxHeiimme npeicTaBuTe Il HEOPTaHMYECKUX BellleCTB

Bozmyx — cmech razoB. CocTaB Bo3myxa. 3akoH ABoranapo. MomspHblii 00beM razoB. OTHOCHTENBbHAS TUIOTHOCTD
ra3oB. OmnpeneneHne OTHOCUTEIbHONW MOJIEKYJIIPHOM Macchl ra3000pa3HOro BEIECTBA 0 U3BECTHON
OTHOCHUTENLHOH IIOTHOCTH. OOBbEMHBIEC OTHOIIIECHUS Ta30B IIpU XUMHUYECKUX PCAKIUAX.

Kucnopon. Oxcuapl. [Ipumenenue kuciopoaa. CrocoObl MOMyUeHHS KUCIOPOAa B 1a00paTopuu U
npomblieHHocTH. [loHsTre o katanu3zarope. O30H — aIoTponHas MOAX(UKALMA KUCIOPOJa.

TennoBoii 3 PeKT XUMUUECKON peaKiy, TEePMOXUMHICCKHE YPABHEHHS, 3K30- U SHAOTCPMHUUECKHUE PEaKIHH.
Bogopona. Haxoxaenue Bojopoaa B pupoie, PU3NIeCKUe U XMMHYSCKUE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nony4enusi. [loHsTHe 0 KHCIIOTAX U CONISIX.

Bopa. ®uznueckue cBoiicTBa Boabl. Boga kak pactBopuresb. PactBopsl. HacbleHHbIE M HEHACHILICHHBIE
pactBopsbl. PacTBOoprMOCTh BemecTB B Bozie. CriocOOBI BEIpaKeHUs] KOHIICHTPAIIMH PACTBOPOB: MaccoBast 10JIs
PacTBOPEHHOTO BEILlECTBa, MOJISIpHAst KOHIEHTpalus. Pojib pacTBOPOB B IIPHPOJIE U B )KU3HU UEIOBEKA.
Xumuueckue cBorcTBa Boabl. [lonstue 06 ocHoBanmsx. [lonarue o6 naaukaropax. KpyroBopor Boas! B mpupoe.
3arpsi3HeHHe NpUPOIHBIX Boa. OXpaHa W O4YKCTKA MPUPOAHBIX BoJ. Kitaccudurkanyst HeopraHM4ecKux COeMHEHHH.
Oxcunel. Knaccudukanust okcuoB: coneobpasyroiue (0CHOBHbIE, KUCIOTHEIE, aM(oTepHbIe) 1
Hecoseo0pasyrolue.

dusnyecKkue 1 XapaKTepHble XUMHUUECKUE CBOWCTBA OKCHIOB. [loyueHne OkCcumoB.

ITonsatue o THAPOKCHUAaX — OCHOBAHUAX U KUCIIOPOACOACPIKAIIUX KUCIIOTaX. Kucnotel. dusnyeckue 1 XUMHYECKHE
cBolicTBa Kucnot. [lomyuenne kucnot. KucioTsl B mpupose, NpUMEHEHHE BaKHEUIIIMX KHCIIOT.

OcHoBanus. Knaccugukanys ocCHOBaHHUI: IET0YH U HEpAaCTBOpUMBIE ocHOBaHM. L1lenoun, ux cBoiicTBa u
crocoObI osryueHusi. HepacTBopumMble OCHOBaHUS, X CBOMCTBA M CITOCOOBI ITOTyYEHUSI.

AmdorepHocTb. [ToHsTHE 00 aMPOTEPHBIX THIPOKCHIAX U MOTYICHHUE.

Conu. ®u3nueckue U XapakTepHble XUMUYECKUE CBOMCTBA. [lomyueHue comneit.

I'eneTnyeckas CBSA3b MEXKAY KilacCaMU HECOPIraHNMYCCKUX COGJIPIHeHPIﬁ.

DKcnepumenmanvHoe uzyuenue euwecme U AGNEeHUIL.

— O3HakomiieHne ¢ 00pa3uamMu OKCHIOB U OIIMCAHUE UX CBOMCTB.

— Ilomyuyenue, coOupanue KucIopoaa, M3ydeHue ero CBOIMCTB.

— [omy4denue n cobupanue Bogopoa.

— B3aumMoneiicTBre KHCIOT ¢ MeTallaMu



— [IpuroTtoByiieHrE pacTBOPOB C OINPEIETEHHON MAacCOBOM JI0JIEN paCTBOPEHHOT'O BEIIECTBA.

— OmnpezneneHre pacTBOPOB KUCIOT U IMIETOYEH ¢ TTOMOIIBI0 HHANKATOPOB.

— B3aumonelicTBre KUCIOT ¢ METaJlIaMU, peakuil HelTpanu3auuu. Peakuust HeWTpanu3auu.

— B3aumopelicTBre pacTBOpa CEpHOH KUCIOTHI ¢ okcuaoM meau(1l).

— IonydyeHne HepaCTBOPUMBIX OCHOBAHHM U M3yYEHHUE UX CBOMICTB.

— BrITecHeHHEe 0JHOTO MeTalla IPYTUM U3 pacTBOpa COJIH.

— BzaumoneiicTBre THAPOKCUAA IIMHKA C PACTBOPAMHU KUCIIOT U LIEI0YCH.

— Pemrenne skcriepiMeHTANBHBIX 3a7a4d 110 TeMe «OCHOBHBIE KJIacChl HEOPTaHMYECKUX CO€ TIMHEHUI.

Pemenwne 3agad ¢ HCIIONB30BaHUEM MTOHITHN «MaccOBast OIS BEIIECTBA B PACTBOPEY; «MOJIIPHASI KOHIIEHTPAITHS,
C UCMOJIb30BAHUEM KPUBBIX PACTBOPUMOCTH. PellieHne pacueTHbIX 33/1a4 0 YPAaBHEHUAM XUMUYECKUX PEaKIIUii
Pa3HBIX THIIOB ¥ YPOBHEH CI0XHOCTH, B TOM YHCIIE OJMMITHATHBIX.

Pasnen 3. Ilepnoguyecknii 3axoH u Ilepuoanyeckas cucrema xumuueckux djemenToB JI.1. MenneseeBa.
Crpoenue aroMoB. XuMH4ecKasi cBsi3b. OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE PEAKLIUU

[Tepnonnuecknii 3axoH /.M. Menneneea. Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30TOTBI.
PannoakTHBHOCTB. DICKTPOHBL. DIICKTPOHHAS OpOUTAIb. DHEPreTHUSCKUE YPOBHH U MOJAYPOBHU aToma: s-, p-, d-
opOuTanu. J1eKTpOHHbIE KOHPUTYPALUH U 3JEKTPOHHO-Tpaduyeckre GopMyIibl aTOMOB. DU3NIECKUNA CMBICT
HOPSIIKOBOIO HOMEpa, HoMepa I€pHo/ia U IPyIIbI 31eMeHTa. CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB IIE€PBBIX
20 xumuyeckux 31emeHToB [lepuonnueckoii cucremsl .M. MenzaeneeBa: pacupeeiaeHue 3J€KTPOHOB 10
SHEPTeTHYECKUM YPOBHSM, IOAYPOBHSIM U opOuTanam. @usndeckuii cMbici [lepnoauueckoro 3aKoHa.
3aKOHOMEPHOCTH N3MEHEHHS painyca aTOMOB XMMHYECKHX IEMEHTOB, METANIMYECKUX U HEMETAJUINIECKUX
CBOICTB IO IpymnInaM U nepruogam. Vi3aMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COETMHEHNH XUMHUYECKUX IIEMEHTOB
B MIEPHUO/IAX U Ipymmnax. XapakTepuCTHKa XUMHUUECKOT0 IEMEHTA 110 ero nojiokeHuto B [lepuoaudeckoii cucteme
H.N. Menneneesa.

3nagenue [lepronuueckoro 3akoHa u [lepuoanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB 7Sl Pa3BUTUS HAYKH U
npaktuku. /.. MeHneneeB — y4eHbIN U IpaklaHUH.

3H€KTpOOTpI/IHaTeHI>HOCTI> XUMHYECKHUX BJIEMECHTOB. XMMHYECKas CBS3b. BI/IIII)I XUMHYECKOM CBS3H: KOBAJICHTHAS
HOJISIpHAs! CBS3b, KOBAJIEHTHAsI HETIOJSIPHAS CBA3b, HOHHAS CBsI3b. MeXaHu3Mbl 00pa30BaHMs KOBAJEHTHON U
HMOHHOH CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI BeliecTB. KaTHOHBI 1 aHHOHBI.

Kpucramnmueckue u amopdHbie BemecTBa. THUIIBI KPUCTAJUIMIECKUX PEIIETOK: HOHHASI, aTOMHAs, MOJICKYJISIpHAs U
UX XapaKTEPUCTUKH.

Crenensp okucnenns. OnpeneneHne CTeeHel OKUCISHNS aTOMOB B OWHAPHBIX cOeTMHEHUSIX. OKUCIUTENBHO -
BOCCTaHOBUTENbHBIC peakiu. CocTaBleHHEe YPAaBHEHN 1 OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEakuii U
paccTaHoBKa B HUX KO03()(PHUIIMEHTOB METOJOM JICSKTPOHHOTO OalaHca.

JKcnepuMeHTAIbHOE U3YUeHNe BeleCTB U SIBJICHUH:

— O3HakomiIeHHE ¢ 00pa3uaMH METAJUIOB U HEMETAIUIOB. MOAENNpOBaHUE CTPOSHHS MOJIEKYJI IIPU IIOMOIIN
PHCYHKOB, MOJIEJICH, SJIEKTPOHHBIX M CTPYKTYPHBIX (hopmyot.

— OmnBITHI, WTIOCTPUPYIOIINE OKUCIUTEIEHO-BOCCTAHOBUTENBHBIE PEaKIIMK. PellieHre pacueTHBIX 3a1a4 10
(dopMynaMm 1 ypaBHEHUSIM XMMUYECKUX PEAKLUM Pa3HBIX TUIIOB M YPOBHEH CJIOKHOCTH, B TOM YHUCIIE
OJIUMITUAAHBIX.

HPEJIMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 8 kiacce mpeMeTHbIe pe3yIbTaThl H3yUYeHHs Kypca BHEYPOUHOH JesITETbHOCTH « XUMUS B
SKCIEPUMEHTAX M 331a4ax» JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHHIA:

— PACKpPBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUUECKHUH 3J1€ MEHT, METal,
HEMETaJlI, AJIOTPOITHS, POCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECh (OJTHOPOIHAS U HEOAHOPOIAHAN),
BAJIEHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsI U MOJIEKYJIIpHAsl Macca, KOJM4YECTBO BELECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JIsl XUMUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIN 00bEM, OTHOCHTENIbHAS IJIOTHOCTD T'a30B,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, aM(pOTEPHBIN OKCHI, aM(OTEPHBINA THAPOKCHA, XUMHUYECKast PeaKLusl,
KJIacCU(UKAIIHS PEAKIMA: PEAKIIUK COCAMHEHHS, PEaKIIMU Pa3IoKEeHUs, Peakluy 3aMellieHHs, peaKkIiui o0OMeHa,
9K30- ¥ SH/IOTEPMUYCCKHE PEaKIiy; TeII0BoU 3 dekT peakiuu; SApo aTroma, 3JIeKTPOHHBIH CIIOH aToMa, aTOMHAsT
opOuTane, paguyc aToMa, XUMUYECKas CBS3b, HOJISIPHAsl M HETOIAPHAs KOBaJICHTHAs CBSI3b, HOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PaCTBOP, MAacCOBAas JIOJIs BeIIeCcTBa (MPOIEHTHAs KOHIIEHTPALK 1) B paCTBOPE, MOJISIpHAs
KOHIIEHTpalUs BEUIECTBA B PACTBOPE; AJIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS, OKUCIUTENIN U
BOCCTAHOBUTEIH, OKUCIICHUE U BOCCTAHOBICHHUE, OKUCIUTEIHHO - BOCCTAHOBUTEIBHBIE PEAKLIUU, METO]T
AJNIEKTPOHHOTO OalaHca;

— WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX ITOHATUI U IPUMEHATD 3TH MOHATHUS IIPU ONHUCAHUU
BEILECTB U UX MPEBPAILICHHUIA;



— UCI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY Ul COCTaBICHUS (OPMYIJI BEIIECTB U YPAaBHEHUN XUMHUIECKUX PEaKLIUi;
— OIPEAEIISITh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEMHEHMSIX, CTEIICHb OKHUCIICHUS SJIEMEHTOB B
OMHAPHBIX COCIUHEHHSX, IPUHAJIEKHOCTD BEILIECTB K ONPEAeNICHHOMY KJIACCy COEIUHEHUM Mo (GopMyiaMm, BUIBI
XUMHYECKOM CBSA3H (KOBAJIIEHTHON M NOHHOM ) B HEOPTaHUYECKHUX COSTMHEHUSX;

— PacKphIBaTh CMBICT 3aKOHOB COXPAHEHUs MacChl BEIIECTB, IOCTOSHCTBA cocTaBa, [lepuoanueckoro 3akona [1.11.
MeneneeBa, aTOMHO-MOJIEKYJISIPHON TEOPUH, 3aKOHA ABOTaZpO U €ro CIEACTBHMA, IPEICTaBICHUN O HAyYHBIX
METO/aX MMO3HAHUS, B TOM YHCIIe SKCIEPUMEHTABHBIX 1 TEOPETUIECKUX METOIaX MCCIeJOBaHMs BEIIECTB U
N3yUYCHHS XUMHUECKUX PEaKLuii;

— JIEMOHCTPHPOBATh TIOHUMAHKE IEPUOANIECKON 3aBUCMOCTH CBOMCTB XUMHUECKHX 3JIEMEHTOB OT UX ITOJIOKEHUS
B [leproanyeckoii cucreMe: ONMCHIBATh M XapaKTepHU30BaTh TabnnuHyo Gopmy lleprnoanyeckoii cucremsl
XMMUYECKUX AJIEMEHTOB: Pa3inyaTh HOHATHA «TJIaBHast noArpynna (A-rpymmna)» u «odounas noarpynmna (b-
IpyIa)», «Majble NEpUOIB U «OOJIbIINE IEPUOIBI», COOTHOCUTH 0003HAYEHNUS, KOTOPBIE UMEIOTCS B TaOJIHLIE
«[lepnognueckas cucrema xumuieckux siementos .M. MenneneeBa», ¢ YUCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHSI AaTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsil sipa, o0Ilee YHCIIo 3JIEKTPOHOB U pacipeielieHne HX
T10 DJIEKTPOHHBIM CIIOSIM);

— OOBACHSTH CBSI3b MOJIOKEHUS 3eMeHTa B [leproandeckoii cucremMe ¢ pacmpeeieHHeM 3JIEKTPOHOB MO
SHEPTeTHYECKUM YPOBHSM, IOAYPOBHSIM U OpOUTAIISIM aTOMOB IIEPBBIX YETHIPEX M€ PUOJIOB;

— KJIaCCU(hUIIMPOBATh XUMUIECKHE 3JIEMEHTbI, HEOPraHWYECKUE BEILIECTBA, XMMUUECKUE PEaKIUH (110 YHUCITy U
COCTaBy YYaCTBYIOIINX B PEAKIINH BEIIECTB, TIO TETNIOBOMY 3P (PEKTy);

— XapaKTepu30BaTh (OMUCHIBATH) PU3NUECKHE U XUMHIECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BELIECTB: KHCIOPO.a,
BOZIOPOJa, BOJIbI, OOLIME XUMHUYECKHE CBOMCTBA OKCUIOB, KHCJIOT, OCHOBAaHUM U COJIEH, TeHETUIECKYIO CBA3b
MEXIy HUMH, TOATBEPXKAas IPUMEpaMH MOJIEKYIISIPHBIX YPAaBHEHHH COOTBETCTBYIOIINX XUMHUECKUX PEaKIUK;

— OIMUCBIBATH POJIb KMCJIOPOJa, BOAOPOAa U BOALI B IPUPOAHLBIX IMIPOLECCAaX, B )KMBLIX OpTraHU3MaX, UX IPUMCHCHUC
B pa3JIMYHBIX OTPACTIAX MTPOMBIIIIJICHHOCTH, BO3MOXXHOC UCII0JIB30BAHUC B COBPEMEHHBIX TEXHOJIOTUAX,

— OOBSACHSTH M IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTABA U CTPOEHHSI, BO3MOXKHOCTH
IPOTEKaHUS XMMUUYECKUX IIPEBPAILECHUN B Pa3JIUYHBIX YCIOBHSX;

— BBIYUCIISATH OTHOCHTENILHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MOJISIPHYIO Maccy CMECH, MOJIBHYIO
JIOJTF0 XMMUYECKOTO 3JIEMEHTa B COEAMHEHUH, MACCOBYIO JOJII0 XMMUYECKOTO 3JIEMEHTA 110 (JOpMyJIe COeANHEHN,
HaXOIUTh IPOCTEHIIYI0 (POPMYITy BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM JIEMEHTOB, MacCOBYIO J10JIO
BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIIGHTPAIMIO BEHIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI TI0 YPaBHEHHUSIM
XMMHUYECKOH PEeaKIUH;

— peluaTh pacdeTHbIE 3a/1a4y 110 U3y4aeMbIM TeMaM Kypca XMMUH Pa3JInYHbIX TUIIOB M YPOBHS CIOXHOCTH, B TOM
YHciIe OMMMITMAIHBIC, BEIOUpas aIeKBaTHYI0 (PU3NYECKYIO MOJIEINb, C UCTIONB30BAHUEM 3aKOHOB 1 (hOPMYIL,
CBA3BIBAIOIIINX (1)I/I3I/I‘ICCKI/IG BCIINYUHBI,

— MPUMEHSTH OCHOBHBIE OIIEPALIH MBICIIUTEIILHOM JESITENbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE, 00001IeHNE,
CHCTEMAaTU3aLHI0, KJIaCCU(PHUKALINIO, BHISIBICHUE IPUUYMHHO- CIEICTBEHHBIX CBSI3€H — IUI N3y4YEeHUS CBOIMCTB
BCUICCTB U XUMHNYCCKUX peaKHI/Iﬁ, €CTCCTBECHHO-HAYUYHBIC MCTO/IbI ITO3HAHUSA — HaGJIIOI[eHI/Ie, HU3MECPCHUEC,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (peaJIbHBIN M MBICJICHHBIH) — 111 OCBOCHUS YU€OHOTO COACPIKAHMS,;

— PacKphIBaTh CYLIHOCTH MIPOLIECCOB OKUCICHUS U BOCCTAHOBIICHHUS, COCTABIATh YPAaBHEHHS POCTHIX
OKHUCIINTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (METOOM 3JIEKTPOHHOTO OajiaHca);

— YCTaHaBJIMBATh CBA3U MCKAY PCAJIbLHO Ha6JIIOI[a€MBIMI/I XUMUYCCKUMMU ABJICHHUAMU U ITPOLCCCaAMU,
MPOUCXOSIIMMH B MAKPO- 1 MUKPOMHPE, OOBACHITH IPUIHHBI MHOT000Opa3usl BEMIECTB, COOTHOCUTh XUMUIECKUE
3HAHWS CO 3HAHHUSAMH JIPYTUX YUeOHBIX MPEIMETOB;

— cobmnroaTh MmpaBuita 6e30macHON paboThI B 1a00pPaTOPHU TPU UCIIOIB30BAHIH XUMHUECKON TIOCYABI H
000pyZOBaHMS, a TAKKE MpaBUiia 0OpALICHNS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKUUSAMH BBITOJHCHHS
712a00paTOPHBIX OMBITOB U NPAKTHYECKUX paboT MO MOIyYeHHIO U COOMpPaHHIO ra3000pa3HbIX BEUIECTB (BOLOpOaa U
KHCJIOPOJIa), TPUTOTOBIICHHIO PACTBOPOB C ONPEIEIICHHON MacCOBOM JIOJIEH PacTBOPEHHOIO BEIECT B, PEILICHUIO
SKCHEPUMEHTAIIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTaHMYECKUX COCTUHEHHI;

— IEMOHCTPHPOBATh BJIaJICHUE OCHOBAMH XMMUYECKOW I'PaMOTHOCTH, BKITIOYAIOIIel YMEeHHUs1 0€30I1acHOr0
06paHIeHI/I$I C B€IICCTBAMM, UCITIOJIb3yEMBIMU B HOBCGHHGBHOﬁ JKN3HU, a TAKKEC 3HAHUC TP aBUJI ITIOBEACHHUA B LEIIAX
cOepexeHus 37I0pOBbS U OKPYKaIOIIeH Cpellbl;

— y4acTBOBaTh B IPOCKTHO-UCCIIEAOBATENBCKOM ACATEIbHOCTH XUMUYECKOM M XUMUKO -3KOJIOTUIECKOH
HaNpaBJICHHOCTH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
DJIeKTPOHHbIE
HaunmeHoBaHue
Ne KouanuecTBo (undposbie)
pa3zeioB U TeM OcHoBHoOe coepxanme OcHOBHbIE BUIbI AeSITeJILHOCTH
n/n 4acoB o0pa3oBaTeJIbHbIE
NPOrpamMMbl
pecypchbl
Pazgen 1. [lepBoHayajibHble XMMUYECKHE MOHITHS
BeinosnHeHne TBOPUYECKUX 3aJaHUH,
ACKPBIBAIOLINX POJb XUMHUH B IPUPOJE U
Xumust — BaxkHast 00J1acTb Packp HHX PO’ PHPOZL
o JKU3HU YEJI0BEKa, €€ CBA3b C APYIUMU
XuMust — BaxHas €CTECTBO3HAHUS U MPAKTHIECKOMN
Haykamiu. [IpoBenenue skcriepumenTa: —
00JacTb €CTECTBO3HAHUS JiesiTeNIbHOCTH YeoBeka. [IpaBuia .
1.1 o 2 Nzydenue u onucanne GU3NIECKUX CBOHUCTB
Y TIPAKTUIECKOH 0e30macHOro 00palIeHus ¢ BeleCTBAMH
00pa3I0B HEOPraHUYCCKUX BEIIECTB. —
JeSITETbHOCTH YeJIOBEKa 1 1a00paTOpHBIM 00OPYIOBAHUEM. .
[TpaBuna paGoTHl B 1a00paTOPUM U TIPUEMEI
HucTsle BENECTBA U CMECU
oOparreHus ¢ 1a00paTOPHBIM 000PYIOBAHUEM.
— Pa3nenenue cMmeceit
BrisiBnenue paznuunii Mexxay Gu3ndecKuMu 1
XUMHYECKUMHU sIBICHUSAMH. Pacrio3HaBanme
ATOMBI, MOJIEKYJIbI, XHMHYECKHE .
(U3NYECKUX ¥ XUMUYECKUX SBICHUH
3J7eMeHTHI. BeriecTBa MOJIEKyIsIpHOTO U
OnpeneseHue MPU3HAKOB XUMUIECKUX
HEMOJIEKYJIIPHOTO CTPOCHUSI. o .
peaxiuii, yCIoBHM UX MPOTEKAHUS.
Xumnueckas popmyna. OTHOCUTEIbHAS
PaccranoBka k03(hPHUITMEHTOB B cxeMax
aToMHas Macca. OTHOCUTEIbHAS .
XUMHYecKux peakuuil. [IpoBenenne
MoJIeKyIapHast Macca. MaccoBas 1071 .
BBIYUCIICHUH 11O (hopMysaM U ypaBHEHUSIM
XUMUYECKOT0 3JIEMEHTa B COCAMHEHHH. .
XUMHUYeCcKuX peakiuii. [IpoBenenne
BemiectBa 1 xuMuueckue KonunuecTBo BemectBa. MomnsipHast
. sKcnepuMeHTa — Onrcanne PU3NIecKux
1.2 8 O
peaximu Macca. Pacuers! o popmynam .
. CBOWCTB 00pa310B HEOPraHMUECKNX BEIECTB
XUMHYECKUX COenHeHNH. MosipHas
— METaJIJIOB M HeMeTaiuioB. — Habmonenue
Macca cMecH BelecTB. MomnpHas 107 .
(bu3nuecKuX U XMMUYECKUX SBICHUH. —
XUMUYECKOT0 JIEMEHTa B COCAUHEHHH.
HabGnronenue u onucanue Npu3HaKoB
XuMHuuecKasi peaklus U ee MPU3HaKU. .
MPOTEKAHUS XUMHUYECKHUX PeaKIuil pa3HbIX
VYcoBus NpoTeKaHus XUMHUYECKUX .
o N TUIOB. Penenne pacuéTHeIX 3a1a4 110
peaxuil. TUIBI XUMHUYECKHUX peakLnil.
¢dopMynam 1 ypaBHEHHUSIM XUMUYECKUX
PacueTsl M0 XUMHUYECKUM ypaBHEHUSIM .
peaxkuuii pa3IMYHOTO YPOBHS CIOKHOCTH, B
TOM YHCJIE OJMMITHAIHBIX
Hroro 10




Pa3nea 2. Bozayx. [lonsitue o razax. Kuciaopon. Oxenabl

Bosnyx. Ilonsitue o

IIpencrasnenns o razax. Bo3ayx. 3akox
Asoraapo. OTHOCUTENbHAS TNIOTHOCTh
ra3oB. OmnpeneneHue OTHOCUTENbHON
MOJIEKYJISIPHON Macchl ra3000pa3Horo

ITpoBenenue s3xciepuMerTa — O3HaAKOMIIEHHUE
¢ oOpa3LaMy OKCUIOB U ONIMCAHUE UX
cBoiicTB. — [lonmy4enue, coonpanue
KHCJIOPOZa, U3yUEHUE €T0 CBOUCTB Pemienue

2.1 ra3ax. Kucnopog,. BEIECTBA 10 U3BECTHOM OTHOCHUTEILHOM .
.. pacUETHBIX 3a/1a4 110 YPaBHEHUSM
Oxcunpl IOTHOCTH. OOBEMHEBIE OTHOIIIEHHS ™
XUMHUYECKUX PEAKIUN U TEPMOXHUMHUESCKIM
ra3oB MPH XUMHUYECKUX PCAKITHSIX.
o YPaBHEHUSIM PA3THMUHOTO YPOBHS CIOXKHOCTH,
Kucnopon. O3oH. Ternosoii a3¢ ekt
N B TOM YHCJIE OJIMMITUAIHBIX
XUMHUYECKOUN peakiuu
[IpoBenenue sxkciepuMenta — [lomyuenue u
Bonopox. [lorsTHe 0 Bonopoa. CoiictBa Bogopoaa. cobupanue Bosopona. — Bzanmopericteue
2.2 - (E)Tax‘ o COISIX [lomyueHne 1 MpUMEHEHHE BOIOPO/Ia KHCIIOT C MeTauiaMu Pemenne pacu€THbIX
ITousaTHe 0 KUCIOTAX U COMAX 3a/1a4 10 YPaBHEHMSIM XUMUYECKUX PEaKITHi,
B TOM YHCJIC TEPMOXHUMHYECCKIM
Bona. Bona kak pacTBOpUTENb.
PactBoprl. HackilieHHbIe 1
IIpoBenenue sxkcnepuMenTa — [Ipurorosnenue
HEHACBIILICHHBIE PACTBOPEI. .. N o o
PacTBOPOB C OIPEIEIEHHON MacCOBOH JToe
PacTBOpuMOCTH BellleCTB B BOJIE. ..
pacTBOpPEHHOTO BelecTBa. Perienne 3amay ¢
Bona. Pacteopsl. CriocoObl BEIpayKEHHST KOHLICHTPAIUU N
2.3 HCITOJIb30BAHUEM ITOHSITHI «MaccoBast A0S
ITousarre 00 OCHOBAaHUAX PacTBOPOB: MaccoBast A0S
BEII[ECTBA B PACTBOPEY; «MOJIIpHAS
PacTBOPEHHOTO BEIIECTBA, MOJISIPHAS
o KOHIICHTPAIHsI», C UCTIOIh30BAHUEM KPUBBIX
KOHIICHTpaIsa. XMMHIECKHE CBOHCTBA
PacTBOPUMOCTHU
BoAsl. IToHsATHE 00 OCHOBAHUSIX.
WNunukatopsl
Krnaccuduxanust HeOpraHUIecKux Cocranenue GopMys OKCHIOB, KUCIOT,
coemuaeHUA. OKCHIBL. [ MAPOKCHIBL. OCHOBAHMI, COJICH 1 NX HA3BAHUM 110
Kucnorel. OcHOBaHUS pacTBOPUMBIC MEXyHapOIHOI HOMEHKIIAType.
(ménoun) U HEPaCTBOPHUMEIE. CocrapneHue MOJEKYJISIPHBIX YPaBHEHUIN
OCHOBHBIC KIIACCHI AmMdoTepHBbIe OKCUIBI U THIPOKCHJIBI. peaKLuii, WITIOCTPUPYIOLIUX XUMUYECKUE
Comu. ®usnueckre U oomme CBOICTBA M CIIOCOOBI TTOYYESHHS BEUIECTB
2.4 HEOPraHWYECKUX .
" XUMHYECKHE CBOWCTBA MIEPEUYNCIICHHBIX | M3yYCHHBIX KIACCOB/TPYII, a TAKXKE
COEIUHEHUH

KJIACCOB HEOPTaHMYECKUX COCTUHEHUMH,
uX 0011Me CrocoOb! MOTy4eHuS,
IIPUMCHECHHUC. I'eneTnyeckas cBsI3b
MEXIY KJIacCaMu HeOPraHUYECKHX
COEIMHEHUU

MOATBEPKAAIONINX TCHETUUECKYIO CBSI3b
Mexay HuMmu. IIpoBenenue skcnepuMenTa —
Omnpenenenne pacTBOPOB KUCIIOT M MIEIOUEH C
MIOMOILBIO HHIIUKATOPOB. — B3aumoseicTeue
KHUCJIOT C METAJJIAMH, pPEaKIUi




HToro

Paznen 3. Ilepuoanyeckuii 3aK0H
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HeWTpanu3auuu. Peakuusa HeWTpanu3anuu. —
B3aumopeiicTBie pacTBOpa CEPHOU KUCIIOTBI C
okcugom menu (II). — [omyuenue
HEPACTBOPUMBIX OCHOBAHUM U U3YYECHHUE UX
CBOWCTB. — BpITeCHEHHE OHOTO METaJLIa
JIPYTUM U3 pacTBopa cojiu. — Bzaumopeiicteue
TUAPOKCH]IA HUHKA C PACTBOPaMU KUCIOT U
nienoyeil. — Pernienye skCrepuMeHTanbHbIX
3ama4 1o TeMe «OCHOBHBIEC KIacChl
HEOPraHWYECKUX COCIUHEHMI». Pemenue
Pacy€THBIX 3a1a4 110 YPABHEHUSIM
XUMHUYECKUX PEAKLIUHA PA3HBIX TUIIOB U
YPOBHEM CJI0KHOCTH, B TOM YHCIIE
OJIMMIHATHBIX

u Ilepuoanueckasi cucreMa XumMmuieckux 3jaemeHToB JI. M. MenneiieeBa.

3.1

3.2

[lepuonuueckuii 3aKoH U
[lepuognueckas cucrema
XHMUYECKHUX JIEMEHTOB
J.A. MeHnneneena.
Crpoenue atoma

XUMHUYECKas CBA3b.
OKHUCINTEIBHO-

[lepuonuyeckuit 3aKOH XUMUYECKUX
anemenToB /.. MeHneneesa u

ctpoerne atomMa. CoctaB aTOMHBIX SIIIEP.

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB MEPBbIX 20 XUMUYECKUX
aneMeHToB lleprnoanueckoil cucTeMbl
XUMHYECKUX djieMenToB J[. 1.
MenneneeBa. 3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB aTOMOB pajinyca
aTOMOB XMMHMYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIINUECKUX
CBOMCTB IO TPYIIIaM U IEPUOJaM.
H3MmeHeHne KMCIOTHO-OCHOBHBIX
CBOMCTB COCITMHCHUN XMMHYICCKHIX
3JIEMEHTOB B MEPUOAX U TPYyIIIax.
XapakTeprucTHKa XHMHIECKOTO
9JIEMEHTA I10 €TI0 MOJIOKEHHIO B
Ilepnoanueckoii cucteme . 1.
Menneneesa

XuMHUecKas CBSI3b, €€ BUJDLI.
MexaHn3MBI 00pa30BaHUs KOBaJICHTHOM

MojennpoBaHue CTpOEHHUE aToMa,
SHEPreTUYECKUX YPOBHEU U ITOAYPOBHEN NpU
MTOMOIIIA PUCYHKOB, 3JIEKTPOHHBIX
KOH(UIYpaLUi U 3JIEKTPOHHO- rpauuecKuX
dopmyi. O0bsICHEHUE 00IINX
3aKOHOMEPHOCTEN B U3MEHEHUH CBOMCTB
XUMHYECKHX y1eMeHTOB. [Iporno3upoBanue u
XapaKTepUCTUKA CBOMCTB XUMHUECKUX
3JIEMEHTOB U UX COEUHEHN Ha OCHOBAaHUHU
3akoHOMepHocTeil [leproanueckoil cucTeMbl
XUMHUYECKUX JIEMEHTOB. Brinonnenne
akcriepuMenTa — O3HaKOMIICHHE ¢ 00pasiaMu
METaJUIOB U HeMeTasuloB. B tyanbHble
WM TPYNIOBBIE TPOEKTHI 110 TEME
«IIepuonnueckuii 3akoH u [lepuonnueckas
cucTeMa XUuMHIeCKuX 3jtemeHnToB J[. M.
MenneneeBa. CTpoeHHE aToOMa»

MopenupoBaHue CTPOCHUS MOJIEKYII TIPH
MTOMOIIIA PHCYHKOB, MOJIEJIEH, JIEKTPOHHBIX U




BOCCTaHOBUTEIBHBIE Y MOHHOU CBSA3HU. DJIEKTPOHHBIEC U CTPYKTYpHBIX popmyi. PacctanoBka
peakiuu CTPYKTYpHBIE ()OPMYJIBI BEIICCTB. KO3 GUITUCHTOB B CXeMaX OKHCIUTEIBHO-
Karuonsl u annonsl. Kpucrannuyeckue | BOCCTaHOBUTENBHBIX PEAKLIUA METOIOM
u amop(dHbIe BemecTBa. THITBI AIEKTPOHHOTO Oanamca. [IpoBencHme
KPUCTAJUIMYECKUX PEUIETOK. JKcTiepuMeHTa — OTBITHL, WUTIOCTPUPYIOIIKE
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKIIHH.
peakIum Pemenne pacu€THpIX 33124 110 hopMyiaM U
ypaBHCHI/ISIM XUMHUYCCKUX peaKuHﬁ pa3HI)IX
TUIIOB U YPOBHEH CIIOXKHOCTH, B TOM YHCIIC
OJMMITHATHBIX
HTroro 9
OBIIEE KOJINMYECTBO 34

YACOB 11O ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHE

8 KJIACC
KoJsnyecTBo yacoB DJIeKTPOHHbIE
I‘E‘i Tema ypoka Beero Koutpoabhsie IMpakTyeckue oﬁpg:l oq];g(;:;)eﬂm e
padoThI padoThI pecypesI
1 [IpakTrkyM. Pos XUMUH B )KU3HHU YEITOBEKa 1
2 [IpakTukyMm. YncThle BenecTBa U CMeCU 1
3 [IpaxTukyMm. BeinmonHeHne TBOpUECKUX 3aJaHUM 110 TeMe K ATOMBI U 1
MOJICKYJIBI»
4 [IpakTukyMm. BrinogHeHHe TBOPUECKUX 33aHUH 10 TeMe «XUMHYECKHE 1
JJIEMEHTBI»
5 [Ipaktukym. Pemenue 3amau o reme «Xumuueckas: popmyia. BanentHocTs 1
aTOMOB XUMHYECKHX JIEMEHTOB
6 [IpakTrKyM. ATOMBI, MOJIEKYJIbI, XUMHUYECKHE AJIEMEHTHI. BemecTBa 1
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOeHHs. XUMHYecKast popmyia
7 [MpakTrkym. Pacuétel mo XuMuyeckum popmyiam 1
8 [IpakTuKyM. YpaBHEHUS XUMUUYECKUX PEAKLIUI 1
9 [IpakTukyMm. Pacu€Tel o ypaBHEHHUSIM XUMHUUECKUX PEaKui 1
10 [IpakTukyMm. Pacy€Tel o ypaBHEHHUSIM XUMHUUECKUX PEaKkui 1
11 [Ipaktuxym. Ilpencrasnenue o razax. Bo3ayx kak cmech ra3oB. 3aKOH 1
Asorayipo. O0bEMHBIC OTHOIICHNUS Ta30B ITPH XUMUYECKUX PEaKIIHsI
12 [TpakTukym. TermoBoi 3 ekt XuMHIecKuX peakuii 1
13 [IpakTukym. Pemenue 3a1a4 1o ypaBHEHUAX XUMUYECKUX PEaKIUN 1
14 [TpakTkym. Bomopon u ero cBoiicTBa 1
15 HpaKTH}(yM. Pemrenue pacu€THBIX 3a1a4 110 ypaBHEHUSIM XUMUYECKUX 1
peakuuii ¢ yuacTeM BOJIOpoia
16 HpaKTH}(yM. Pemrenue pacu€THBIX 3a1a4 110 ypaBHEHUSIM XUMUYECKUX 1
peaxuui
17 [IpakTukyMm. Pemenne pacu€THBIX 33124 C UCIIOJIb30BAHMEM T'a30BBIX 3aKOHOB | 1
18 [IpakTukym no teme «Bona u e€ coiictBa. OCHOBaHUS» 1
19 HpaKTI/IIE}/M. Pemrenue 3agay ¢ MCTIONB30BaHUEM MTOHATHS «MACCOBAsT OIS 1
PacTBOPEHHOT'O BEILIECTBA»
20 [IpaxTukym o teme «OKCUABI 1




21 [TpakTikym o teme «OCHOBaHUSI 1

22 IMpaktukym no Teme «KucmoTsn» 1

23 [TpakTukym mmo Teme «Comm 1

24 [IpakTuky™m no reme «FGHCTIiIJ‘IeCKaH CBSI3b MEXIy KJIacCaMH 1
HEOPraHWYECKUX COEAMHEHUI»

o5 HpaKTnfcyM. Pemenne 3ama4 mo gopmysnaM 1 ypaBHEHUSAM XUMHUECKUX 1
peakuuit

26 ITepunonnuecknii 3ak0H xumudeckux 3nemenTos /[ M. Menneneesa u 1
CTpOeHHE aToMa

27 [paktukym. CoctaB aTOMHBIX siiep. CTpOCHHUE IEKTPOHHBIX 000JI0UEK 1
aTOMOB
[IpakTikyM. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB aTOMOB pajinyca aTOMOB

28 XMMUYECKUX SJIEMEHTOB, METAIUIMYECKUX U HEMETAJUINYECKUX CBOKCTB IO 1
rpynmaM u nepuojam

29 [IpakTukyM. XapakTepucTHKa XMMUYECKOTO AJIEMEHTA I10 €ro MOJIOKEHHUIO B 1
ITepunonnueckoii cucreme [I.1. Menneneesa

30 XuMuueckas CBSA3b U €€ BUJIBI 1

31 [IpakTukym. MexaHn3mMbl 00pa30BaHUsI KOBUICHTHONW M HOHHOH CBSI3H. 1
DJeKTpOHHBIE U CTPYKTYpHBIE (hopMyIbl BetiecTB. KaTHOHBI 1 aHHOHBI

32 Kpucramnmueckre u amopdHbie BemecTBa. THUIIBI KPUCTAIUIMYECKUX pemérok | 1

33 [IpakTukyMm. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH 1

34 O0001IeHNE U CHCTEMATU3AlINS 3SHAHUH 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




