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IHHOACHUTEJIBHAA 3ATINCKA

OO0mas xapakTepucTHKa Kypca

[IporpamMmMa Kypca cocTaBiieHa Ui y4yallMXcsi 8 Kilacca Ha OCHOBE IMOJIOXEHUH U
TpeOoBaHMil:

— denepanabHOTro TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIEro
oOpa3oBaHus (yTBEpXkIEH MpHuka3zoM MuHucTepcTBa mpocBelieHust Poccuiickoit @enepanuu
ot 31 mas 2021 r. Ne 287);

— @enepanbHOll 00pa30BaTENbHON MNPOrpaMMbl OCHOBHOTO OOIIETo 0Opa3oBaHUS
(yrBepknena npukazom  MunnpocBemenuss Poccum ot 18.05.2023  Ne  370;
3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223).

IIpn pa3paGoTke nporpaMMbl HMCHOJB30BAJNCH CJeIyIOIIHEe HOPMATHBHbIE
AOKYMEHTBI:

— Va3 Ilpesunenta Poccuiickoit @eneparun ot 28.02.2024 1. Ne 145 «O Crparerun
Hay4HO-TEXHOJOornueckoro passurus Poccuiickoit denepanumy;

— KomrmekcHbIil MmaH MeponpHUsaTHI MO MOBBIIICHHIO KayecTBa MaTeMaTHYECKOro W
€CTeCTBEHHO-HayYHOTro oOpa3oBaHus Ha nepuo 10 2030 roga (yTBep:KIIeH pacropsKeHUEM
[TpaButenscTBa Poccuiickoit deneparuu ot 19 HosaOpst 2024 roma Ne 3333-p).

AKTYyaJbHOCTH Kypca

AKTyaJqbHOCTh Kypca OOYCIIOBIE€HAa HEOOXOAMMOCTBIO pPa3pabOTKH CIEIHaIbHBIX
mporpaMM  OOy4eHHMS W BOCIHTAHUS, CHOCOOCTBYIOIIMX  TOBBIIICHHIO  KayecTBa
MaTeMaTU4eCKOr0 M €CTeCTBEHHO-HAayyHOro  oOpa3oBaHus, B  TOM  4HCIE
MIpeyCMaTPUBAIOLIUX YTIyOJIEHHOE U3ydyeHUe YUeOHOro npeaMeTa « XuMusi».

[penyaraemplii Kypc AOMOJHSET M PACHIMPSiET MPOTrpaMMy Kypca XHUMHU 0a30BOTO
ypoBHs. Peanuzarusi mporpaMMbl MO3BOJUT BBIMTH 32 paMKH M3y4YeHHs] XUMUU Ha 0a30BOM
YPOBHE, HCTONB3YSd (POPMBI, OTIUYHBIE OT YPOUHBIX, U 00ECIEUUTh YrIIyOJIEHHOE H3y4YeHHE
XUMUHU HA YPOBHE OCHOBHOTO 00IIIeTO 00pa3oBaHMs.

[IporpamMma Kypca mpeaycMaTpuUBaeT OpPraHU3ALNI0 Pa3HOOOPAa3HOW AEsITeNbHOCTU
o0yJaromuxcs, HMX AaKTUBHOCTh M CaMOCTOSTEIBHOCTh, COYETAeT WHAMBUIYAJIBHYIO U
IPYIIOBYIO paboTy, IpeANoiaraeT NPOEKTHYIO U UCCIIEA0BATENILCKYIO e TEIbHOCTb.

B nmepByio ouepenp mporpamMma ynenseT oco0oe BHUMAaHHE  BBIIOJHEHHUIO
00y4aroIUMUCS XUMHUYECKOTO JKCIEepUMEHTa — J1a00paTOPHBIX OINBITOB M MPAKTHYECKUX
paboT, 4TO MO3BOJUT MM Ha MPAKTUKE M3YYUTh 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUECKUX
MPOIECCOB, PA3BUTh NPAKTUYECKUE YMEHUS U HABBIKM IUIAHUPOBAHMSA, IOATOTOBKH,
MIPOBEJICHUS, aHaIW3a U HHTEPHpPETAlMH TMOJIYYSHHBIX JKCIIEPUMEHTAIBHBIX PEe3yIbTaToB,
HAYYUTHCS TMPUMEHSATh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHHS XMMHYECKUX IPOIIECCOB,
MPOUCXOJUIMX B TOM UHCIE B CHUTyalUsAX IKU3HEHHOro Xxapakrepa. Oco3HaHHOE
BBITTOJIHEHHE XUMHUYECKUX IKCIEPUMEHTAIBHBIX PaboT OyAeT crocoOCTBOBATH MOBBIIICHUIO
MOTHBAIlMM K M3YYCHUIO XUMHH. [IporpamMmoil MpeaycMOTPEHO TakXKe pEeLICHUe
OOy4aIOIUMUCST KAYEeCTBEHHBIX M KOJWYECTBEHHBIX pa3lWYHBIX THIIOB M ypPOBHEH
CJIIO)KHOCTH, B TOM 4YHCII€ OJMMIIMAIHBIX. BBIMTOIHEHUI0O XUMUYECKOTO HKCIEPHUMEHTa U



pelIeHHI0 3a/1a4 00s3aTelIbHO JIOKHO IPEALIECTBOBATh 3HAKOMCTBO OOYYarOIIUXCS CO
CBSI3aHHBIMU C HUMH JIEMEHTaMU COJEPKaHUS.

[IporpaMmma kypca MoxeT ObITh BOCTpeOoBaHa OOy4YaIOUIUMHCS, KOTOpPbIE
MOTHBUPOBaHBl K OCO3HAHHOMY BBIOOpPY mpodeccuii, CBS3aHHBIX C NPUMEHEHHEM
XUMHYECKHUX 3HAHUM.

eapb u 3axa4u Kypca

Llenp paHHOM mnporpaMMbl — 00€CHEYUTh HWHAMBUAYaAJIbHBIE IOTPEOHOCTH
o0yyaromuxcsd B M3y4EeHHHM XUMHM B YCJIOBHAX, KOTJa y4eOHbIM IulaH 00pa3zoBaTeIbHOMN
OpTaHu3aIuy MPeTyCMaTPUBACT U3YUEHUE YIeOHOro mpeaMeTa « XMMHS» TOJIBKO Ha 0a30BOM
YPOBHE.

[lpenyaraemass mporpaMma YYUTBHIBAET IICHXOJIOTO-TIEarOTMYECKHEe OCOOCHHOCTH
COOTBETCTBYIOIIEH BO3PACTHOM KaTeropuu oOydaromuxcs. Ee ocBoeHHme crmocoOCTByeT
pa3BUTHIO y OOYydYalOUIMXCSl MHTEpeca K H3YYEHUI0 XUMHUM U cdepam [JesSTeIbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTUBALlMU K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOUIETO MPOQMIIs U
HaNpPaBJICHHOCTHU JaJbHEUIIEr0 00yYeHHUSI.

HN3yueHue Kypca HanpaBJjieHO HA (pOPMUPOBaAHHUE:

— CHUCTEMBl XMMHYECKHMX 3HAHHH KaK KOMIIOHEHTA €CTECTBCHHO-HAyYHOW KapTHHBI
MHpa, KaK OCHOBBI /Il MOHMMAaHUS XUMHUYECKOH CTOPOHBI SIBJICHHHM OKPYXaroIlero Mupa,
OCBOEHUE SI3bIKA HAYKH;

— MHTEJUIEKTYalIbHbIX CHOCOOHOCTEH M MHTEPEecOB OOYYaIOUIMXCS, Ha MPOJODKEHUE
oOyueHusi Ha YPOBHE CpeIHero 001Iero oopa3oBaHHs.

B pamkax pelieHMsi 0CHOBHBIX 32124 IPOrPaMMBbl 10JKHO ObITH 00ecle4eHo:

— mnpuoOmieHre  oOydaromuxcss K  CaMOCTOSTCILHOW  TMO3HABAaTEIBHOH U
HCCIIEI0BATENIbCKON AESITENbHOCTH, K HAYYHBIM METOIaM IIO3HAHMS;

— (popMHpOBaHUE MOTHBALIMHU U PA3BUTHE CIIOCOOHOCTEH K M3YUEHHUIO XUMHH;

— (opmupoBaHUe 00LIEH (YHKIMOHAIBHON M €CTeCTBEHHO-Hay4YHOW IPaMOTHOCTH, B
TOM YHUCJIE YMEHUH OOBSCHATh U OLEHMBATH SIBJICHHUSA OKPYXKAIOIIEIO0 MHpPA, HUCHOJb3Ys
3HAHUS U OTIBIT, MOJIYYE€HHbIE MPU U3YUYEHUN XUMHUHU, IPUMEHATh UX MPU pelIeHUH Mpo0JeM B
IIOBCEIHEBHOMU KU3HU U TPYLOBOU IEATECIBHOCTH;

— OCO3HaHME OOYy4aroIMMHUCS IEHHOCTH XMMHUYECKMX 3HAaHMHA B KU3HU YEJIOBEKa,
MOBBILICHUE YPOBHSI DKOJIOTMYECKON KYJIbTYpPbI, HENPHUIATHE ACUCTBUMN, NMPUHOCALIMX BpEL
OKpY>KaloIlel cpesie U 3J0POBBIO JIFOICH;

— mnpuobpereHue OOy4yalOUIMMKCS OIbITa CaMONO3HAHMs, KIIOUYEBBIX HABBIKOB
(KJ1r0UEBBIX KOMIIETEHIUI ), HEOOXOAUMBIX JJIs1 PA3JINYHBIX BUJIOB AESITEIBHOCTH.

MecTto Kypca B 00pa3oBaTeJibHOM Ipolecce

IIporpamma Kypca paccuMTaHa Ha peanu3aluio B TeyeHue 34 y4yeOHBIX 4acoB B &
kiacce. Ilporpamma sBIsSE€TCS CONEPKATEIBHBIM M METOOUYECKMM OPHUEHTHPOM UL
COCTaBJICHUS TeJaroraMu pabodnx Mporpamm.

[IporpaMMa Kypca HampaBjeHa Ha JIOCTHXKEHUE PE3YyJbTaTOB, KOTOPBIE JOIOIHSIOT U
yrnyOmnstoT copMyaupoBaHHbIE B (QeaepasibHOW pabodeld mporpaMme Mo y4yeOHOMY
npeamety «Xumus» (6a30BbIi ypoBeHb) TPEOOBAaHU K IPEIMETHBIM Pe3yiIbTaTaM.



@opMbl  AEATENBHOCTH  OOYYaIOUIMXCSA  NPEeIyCMaTpUBAIOT  AaKTUBHOCTh U
CaMOCTOSITENIBHOCTb, COUETAIOT VHIUBUIYAJIbHYIO U IPYNIIOBYIO paboTHI.
CTpyKkTypHpoBaHHE TEMAaTHYECKOIO IJIAHUPOBAHUS B MPOrpaMMe€ COOTBETCTBYET MOPSAKY
M3Y4YEHHUs pa3/ieJIOB U TeM XMMHUHM Ha 0a30BOM YpOBHE B OCHOBHOMW IIKOJIE U 0OECII€UMBAET
TEM CaMbIM IIPEEMCTBEHHOCTb YPOUHON Y BHEYPOUHOH JESITEIBHOCTH.

[penioskeHHBIE AJIEMEHTHI COJEPKAHUS U BUIBI JESITEIBHOCTH OOYUYaAIOIIMXCSI MOTYT
ObITh KOHKPETHU3UPOBaHbl C Yy4YeTOM MHAMBHMIYaJbHBIX 3aIPOCOB  O0YYaroIUXCH.
Pacmpenne copepxaHust M BHJOB JAEATEIbHOCTH CBSI3aHO C BO3MOXHOCTBIO BbIOOpa
MIEIarOrOM pa3IMYHBIX BAPUAHTOB Y4€OHO-METOAMYECKOTO O0ECIEYEeHHUsI Kypca, a TaKkke ¢
CYIIECTBYIOIUMH YCIOBHSIMHU MIKOJIBHOM MH(OPMAIIHOHHO-00pa30BaTEIbHON Cpebl.

Jns 3HaKOMCTBAa OOydYaloUmIMXCs C MNpo(peccCHsMH, CBSI3aHHBIMH C XUMHEH U
XMMHMYECKON HAyKOW, W MOBBINICHWS MX MOTHBALMHM K HM3YyYCHUI0 XUMHUH PEKOMEHAYETCS
BKJIIOYUTh B IIPOIPaMMy OKCKYpCHUM B PpETHOHAIBHBIE MY3€H, MNPEANpPUATHSA, BY3BL.
CopepxaTenbHble 3JEMEHTHl IPOrpaMMbl IMO3BOJSIOT OpraHU30BaTh Ha UX OCHOBE
IIPAKTUYECKYIO U IIOUCKOBO-UCCIIEOBATENBCKYIO I€ATEIbHOCTD, PE3YIbTaThl KOTOPOH MOTYT
OBITH MCIIOJIb30BaHbl NP pealu3alui 00Yy4aIOUMMUCA MHIUBHIYAJIbHBIX IPOEKTOB. TeMbl
IIPOEKTOB TaKXe pEKOMEHJOBAHO BBIOMpPATb C YYETOM PErHOHAIBHOW CHEIM(UKH.



COJEPKAHUE KYPCA

8 KUIIACC

Pa3nen 1. IlepBoHayaibHbIe XUMUYECKUE MOHATHS

XuMust — BaKHAsi 00JIACTh €CTECTBO3HAHUS U TPAKTHYECKOH JIEATEITHPHOCTH YeIOBEKa.
[Ipenmer xumuu. Ponib XMMHK B )KU3HU YeJIOBEKa. XUMUS B CHCTeME HayK. Tea v BellecTna.
duznvecknue U XMMHYECKHUE CBOIMCTBA BEIIECTB. ArperatHele cocTosiHus BemiecTB. [lonarue
0 TEOpPeTHMYECKUX U OSMIHUPUYECKHX METO/Jax II03HAHUS B ECTECTBEHHBIX HayKax.
[IpeacraBieHus: 0 HAYYHOM MMO3HAHUH HA SMIITUPHUUECKOM YPOBHE. SI3bIK XUMUHU.

[TonsiTre 0 MeTogax pabOTHI C XUMHYECKUMHU BemiecTBaMu. OO0OpyIOBaHUE MIKOJILHOMN
XuMHueckord mabopatopun. IlpaBunma OeszomacHoro oOpaimieHuss C BeHIECTBAMH U
71a00paTOPHBIM 000PYTOBAHUEM.

Uucteie BemecTBa u cMecH. CriocoOwl pasneneHusi cMeceid. O4ucTKa BemecTB. ATOMBI
U MOJICKYJIbl. XUMHYECKHE dJeMEeHThl. [IpocTeie M ClOXHBIE BeliecTBa. MeTalbl U
HEMETaJUTBI.

Xumuyeckass  Qopmyma. OtHOcuTenbHas atoMHas Mmacca.  OTHOcHTeNTbHas
MoJIeKyJsipHas Macca. MaccoBas A0Js1 XUMHUYECKOTo 3JieMeHTa B coequHeHnu. Haxoxaenue
npocreimen (GopMyIibl BEIIECTBa 0 MACCOBBIM JIOJISIM DJIEMEHTOB.

KonnuectBo BemectBa. Monb. MonsipHas macca. PacueTsl o gpopmynam XUMHYECKUX
coeHeHU. MonsipHasi Macca cMecu BeulecTB. MoJibHasl 10151 XUMHUYECKOTO 3JIEMEHTa B
coenuHeHuu. Haxoknenue mpocteiimel (opMynbl BemecTBa MO MOJBHBIM  JOJISIM
ANIEMEHTOB. XMMHUECKasi peaklus M €€ MPU3HAKU. YCJIOBHUS MPOTEKAHUS XHUMHUYECKUX
peakuuii. XMMHYECKUE ypaBHEHHUs. THUIIBI XUMHUECKUX peaKUuil. PacyeTsl Mo XMMUYECKUM
YpaBHEHUSIM.

IDxcnepumenmanvroe u3yyeHue Geuwecme U A6JNeHUl.

— M3yuenue u onucanue pU3nIecKuX CBOMCTB 00Pa3[0B HEOPTaHUYECKHUX BEIIECTB.

— IlpaBwia paboTbl B Ja0OpaTopuul W TIPUEMBI OOpaImIeHus ¢ J1ab0pPaTOPHBIM
000pyI0BaHUEM.

— Paznenenue cmecen.

— Onucanue (HU3NUECKUX CBOMCTB 00Pa3IOB HEOPTAaHMUECKHUX BEIIECTB — METAJUIOB H
HEMETaJJIOB.

— HabGmronenne Gpu3nM4ecKux 1 XUMUYECKHUX SBJIICHHM.

— HaOmronenne u onmucaHue MPU3HAKOB MPOTEKAHMS XUMUYECKUX PEAKIMN pa3HbIX
THUTIOB.

Pemenne pacyeTHbIX 3amad mo (opMmynaM W YpaBHEHUSM XUMHUYECKUX peakiuil
Pa3IUYHOTO YPOBHS CJIOKHOCTH, B TOM YHCIIE OJTUMITHAIHBIX.

Pa3zpnen 2. Baxxuneiimne npeacTaBuTe 1M HEOPraHMYEeCKUX BellECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. 3akoH ABoraapo. MossipHblii 00beM ra3os.
OtHocuTeNbHAS IUIOTHOCTh Ta30B. OmnpenesieHne OTHOCHUTEIbHOM MOJIEKYJISIPHOM Macchl
ra3000pa3HOro BEIIeCTBA MO U3BECTHONW OTHOCUTENBHOM MIOTHOCTU. OOBEMHBIE OTHOIICHUS
ra3oB MpU XUMUYECKUX PEAKLIUAX.



Kucnopoa. Oxcuzsl. Ilpumenenue kuciopona. CrnocoObl MmosydeHHs KHCIOpoJa B
nabopatopur W TpoMmbiluieHHOCTH. [loHsiTHe o0 Katanmuzatope. O30H — amIOTPOIHAs
MoauUKAIUS KUCIIOpOa.

TernnoBoil >pGeKT XUMHYECKOW peakIiiH, TEPMOXHUMHUYECKHE YpPaBHEHHUS, JK30- H
SHAOTEPMHUUYECKUE PEAKIIUH.

Bomopon. Haxoxnenue Bogopona B mpupone, pusudeckiue U XUMHUECKHE CBOWCTBA,
MpUMEHEeHHE, Coco0bI monyyeHus. [IoHsITHE 0 KUCIOTaX U COMX.

Bona. ®usnueckue cBoiicTBa BoAbl. Bona kak pactBopurenb. PactBopbl. HachilieHHbIE
YW HEHACHIIMIEHHbIE PacTBOpBL. PacTBOpuMOCTh BemecTB B Bojae. CHocoObl BbIpaKEHUS
KOHILEHTpAllMd pacTBOPOB: MaccoBas JOJS PpPacTBOPEHHOIO BELIECTBA, MOJISIpHas
KOHLIeHTpauus. Poiabs pacTBOpOB B IPUPOE U B KU3HU YEITOBEKA.

Xumuueckue cBoicTBa Bojbl. [loHsatre 06 ocHoBaHusx. [loHaTne 00 MHIUKAaTOpax.
Kpyrosopot BozibI B mpupoje. 3arpss3HeHUue NpUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX
Boa. Knaccudukanus neoprannyeckux coeawHeHuit. Oxcunbl. Kriaccudukaiusi OKCHIOB:
cojieoOpa3yromye (OCHOBHbIE, KUCIOTHBIE, aM(DOTEpHBIE) U HECOIe00pa3yroIue.

du3znyuecKkre U XapakTepHble XUMHUUECKUE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

[loHsiTHE O TUAPOKCHIAX — OCHOBAHUAX U KUCJIOPOJICOAEPKAIUX KUCI0TaX. KucnoTsl.
Ou3nyeckrue U XUMUYecKkue cBoicTBa KUCHOT. llomyuenue kucnor. Kuciotel B npupose,
MIPUMEHEHNUE BAXKHEUIIIUX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENIOYM U HEPACTBOPHMBIE OCHOBAHHUSI.
[lenoun, ux cBoiicTBa U crocoObl NoaydyeHus. HepacTBopuMble OCHOBaHUs, UX CBOICTBA U
CIOCOOBI IOJTYyYESHHUS.

AmpotepHocTb. [TorsITHE 00 aM(POTEPHBIX THAPOKCUAAX U ITOYICHHUE.

Conu. duznyeckue U xapakTepHble XUMUUeCcKue cBoicTBa. [lonyuenue conei.

['eneTnyeckas cBsI3b MEXKYy KJIacCaMU HEOPTraHUYECKUX COECTMHEHUM.

OKcnepumenmanvroe uzyuenue geuwecms U sa61eHuil:

— O3HakoMIIEHHE C 00pa3laMi OKCHU/IOB U ONHUCAHUE X CBOMCTB.

— [Nonmydenwne, coOupaHue KUCaopoaa, u3yudeHne ero CBOUCTB.

— Ilonydyenne u cobupaHue BOgopoIa.

— B3aumozaeiicTBue KUCIOT C MeTaJJIaMu

— IlpuroTtoBiieHne pacTBOPOB C OINPEAECICHHOW MAacCOBOM J10JI€ll PacTBOPEHHOIO
BEILIECTBA.

— Onpenenenre pacTBOPOB KUCIIOT U IIEJI0YEH C TOMOIIBI0 HHANKATOPOB.

— DBzaumopnelcTBHME KHUCIOT C MeTaUlaMH, peakuuil HeWTpanmusauuu. Peaxknus
HEUTpaIU3alliH.

— B3aumoeiicTBre pacTBOpa cepHO KUcIoThl ¢ okcuaoM meau(ll).

— [lony4yeHune HEpaCTBOPUMBIX OCHOBAHUI U M3YyYECHHE UX CBOMCTB.

— BrITecHEeHnE 0JTHOr0 MeTajula APYruM U3 pacTBOpa COJIH.

— B3anMopeiicTBue rMIPOKCUIAa IMHKA C pAaCTBOPAMU KUCJIOT U IIEJI0YEH.

— Pemienne skcniepuMeHTANIBHBIX 33/1a4 M0 TeMe «OCHOBHBIE KJIACCHI HEOPTaHMUECKUX
COCIUHEHUI.



Pemrenue 3aau ¢ UCHONB30BAaHUEM MOHATUN «MaccoBasi J0JIsl BEILECTBA B PACTBOPE»;
«MOJISIpHAsi KOHLEHTPALMSA», C UCHOJb30BAHUEM KPUBBIX pPACTBOPUMOCTU. Permienue
pacyeTHBIX 3a7a4 10 YPaBHCHHMSIM XHUMHUYECKMX pEaKIMil pa3HbIX THUIOB W YPOBHEH
CJIO’)KHOCTH, B TOM YHCJI€ OJTMMITHAHBIX.

Paspnen 3. Ilepmoamyeckmii 3axkon u Ilepmogmyeckass cucreMa XHMHYECKHX
3saeMeHTOB [I.M. MenaeieeBa.

Crpoenue atoMoB. XuMHuueckas cBsi3b. OKHCIUTEIbHO- BOCCTAHOBUTEIIbHBIE PEAKLIUU

[Tepuonnueckuii 3akon [I.1. MenneneeBa. Ctpoenue atoMoB. COCTaB aTOMHBIX SIJEP.
W3oTomnbl. PannoakTuBHOCTh. DNEKTPOHBI. DJIEKTPOHHAs! OpOUTaIb. DHEPreTHUECKHE YPOBHU
U TOQYpPOBHU aToMma: S-, P-, d-opOutanu. DJIEKTPOHHBIC KOHGUTYpAIMH WU 3JICKTPOHHO-
rpaduueckue ¢dopMynsl aToMOB. DU3MUECKHI CMBICT TMOPSIKOBOIO HOMEpa, HoMepa
nepuosa W Tpynmbl djeMeHTa. CTpoeHHe SJIEKTPOHHBIX 000JI0OYEeK aToMOB TepBbIX 20
xumuueckux snemeHToB Ilepuonuueckoit cuctembl [[.M. MenaeneeBa: pacnpeneiieHue
3JIEKTPOHOB 0 YHEPTETHUUECKUM YPOBHSIM, MOAYPOBHSIM U OpOUTAISIM. DUINYECKUN CMBICIT
[lepunonnueckoro 3akoHa.

3aKOHOMEPHOCTH  WU3MEHEHUs  paguyca  aTOMOB  XUMHUYECKHX  JJIEMEHTOB,
METAJUIMYECKUX W HEMETAIUIMYECKHMX CBOMCTB IO TrpymnmnaM U mnepuoaam. M3meHeHue
KHCJIOTHO-OCHOBHBIX CBOWCTB COEJIMHEHUN XMMUYECKUX DJIEMEHTOB B MEPUOAAX M TPYIINAX.
XapaKkTepucTuKa XMMHUYECKOTO 3JIEMEHTA IO ero mnojokeHuto B [lepuomnueckoit cucreme
J.1. Menpeneena.

3nauenue Ilepuonnueckoro 3akoHa u llepuoguyeckod CHUCTEMBl XUMHUYECKHX
3JIEMEHTOB JJIs1 pa3BUTHS Hayku v nipakTuku. [[.1. MeHnneneeB — yueHblil ¥ rpakJaHuH.

DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX DSJIEMEHTOB. XHMHYECKas CBA3b. Buabl
XUMUYECKON CBSI3U: KOBAJICHTHAs MOJISIPHAsl CBA3b, KOBAJICHTHAs! HEMOJIAPHAsl CBSI3b, MOHHAS
CBs3b. MexaHU3Mbl OOpa30BaHMsI KOBAJCHTHOH M HWOHHON CBSI3U. OJEKTPOHHBIE H
CTpYKTypHBIE€ hopmyIbl BemiecTB. KaTMOHBI 1 aHUOHBI.

Kpucrannuueckue u amopdHbie BemecTBa. TUIBI KPUCTAIITHYECKUX PEIIETOK: HOHHAS,
aTOMHasi, MOJICKYJISIpHAs M MX XapaKTEPUCTHKHU.

Crenenp okucneHus. OrpeneieHHe CTEMEHEW OKHUCICHUS AaTOMOB B OWHAPHBIX
coeuHeHUsIX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. (CocTaBieHUE YpaBHEHUM
OKHUCJIUTETbHO-BOCCTAHOBUTENIbHBIX pEaKIHi W paccTaHOBKA B HHUX Kod(h(UIIMEeHTOB
METOJIOM 3JIEKTPOHHOT0 OajaHca.

JKCcnepuMeHTAIbHOE U3yUeHNe BelleCTB U SABJICeHUI:

— O3HakomiieHHe ¢ o0paslamMy METajsIoB U HeMeTalloB. MoJieIupoBaHUE CTPOEHUS
MOJIEKYJT MPHU MIOMOIII PUCYHKOB, MOJIENEH, JIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.

— OnBpITHI, WILTIOCTPUPYIOLIUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE peakiuu. Penenue
pacyeTHbIX 3aga4 Mo (GopmynaM U ypaBHEHHUSM XHUMHUECKHX pEaKIHMi pa3HbIX THUIIOB U
YPOBHEM CII0KHOCTH, B TOM YHCJIC OJIMMITHATHBIX.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

Peanu3anus mporpamMmsl Kypca HampaBieHa Ha OO0€CHeYeHHE AOCTHKEHHS OOYyYaroLIMMMCSA JIMYHOCTHBIX, METalpPEeIMETHBIX MU
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMHYHOCTHBIE PE3YJIBTATHI:

1) nampuomuueckoe eocnumanue:

— MPOSABICHHE IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HAyYHOMY U HCTOPUYECKOMY HaCleAMIO;

— MOHMMaHUE 3HAUYEHHs] XUMUUYECKON HAYKH B KM3HH COBPEMEHHOI'0 00ILECTBa, B Pa3BUTUU 3KOHOMUKU Poccuu U cBOero permoHa;

— CIIOCOOHOCTb BJa/IeTh JOCTOBEPHON HH(POpMAaLIMEH O MepeloBbIX JOCTIXKEHUAX U OTKPBITUAX MUPOBOH U OTEUECTBEHHON XUMUH;

— 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOILECTBA;

2) epaxcoanckoz2o 60CNUMAHUL!

— TMPE/ACTaBIECHUE O COLMAIbHBIX HOpPMax M IMpaBUJIaX MEXIMYHOCTHBIX OTHOLICHMH B KOJIJIEKTHBE, KOMMYHHKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX JIEATEIBHOCTH;

— TOTOBHOCTb K Pa3HOOOPAa3HOM COBMECTHOM AESTEIbHOCTH NPU BBINOJHEHHWM Y4EOHBIX, MO3HABATENbHBIX 3a/lad, BBITOJIHEHUH
XMMHUYECKHUX 3KCIIEPUMEHTOB, CO3/JaHUH yYEOHBIX MPOEKTOB;

— CTpeMJIEHUE K B3aMMOIIOHMMAHUIO U B3aMOIIOMOIIH B MpoLecce y4eOHON NesTeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
Y TIOCTYIIKH CBOUX TOBApHILEH C MO3UIIMHA HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMsI IIOCIIEICTBUI MOCTYIKOB;

3) popmuposanue yeHHocmu HayuHO20 NO3HAHUL:

— MHPOBO33PEHUYECKUE MIPEICTABICHHS O BEIECTBE U XUMUYECKOM PEaKIMU, COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU ¥ HEOOXOUMBIE JUIsl TOHUMAaHUS CyLITHOCTH HAyYHON KapTUHBI MHPA;

— OCO3HAHME LIEHHOCTH HAYYHOI'O NMO3HAHUS JJIsl Pa3BUTHUS KaXXI0TO YEJIOBEKa U MPOU3BOIUTEIBHBIX CUJI OOIIECTBA B LIEJIOM, POJIH U
MecTa Hayku «XHUMHS» B CHUCTEME HAy4HBIX IPEACTABICHUN O 3aKOHOMEPHOCTSAX pa3BUTHUSA IPHUPOABI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOJHON U TEXHOJIIOTMYECKOMN CPENOi;

4) socnumanue Kyn1bmypuvl 300p08bsi:



— OCO3HAHHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKA HA 370POBBINA 00pa3 KU3HH;

— OCO3HaHHE HEOOXOAMMOCTH COOJIONEHUS MpaBWiI 0E30MaCHOCTU NpU OOpalleHHMH ¢ XUMHYECKUMH BEIIECTBAMU B YUYEOHBIX U
YKU3HCHHBIX CUTYaIMsIX;

5) mpyoosoe socnumanue.

— (QopMupoBaHHE LIEHHOCTHOTO OTHOIICHUS K TPYAOBOW JAEATEIBHOCTH KaK ECTECTBEHHOM IOTPEOHOCTH 4YeNOBeKAa H K
HCCIIEI0BATENIbCKON AESITENbHOCTH KaK BICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

— pa3BUTHE HHTepeca K MpodeccusiM, CBSI3aHHBIM C XUMHUEH, B TOM YUCIIe K IpodeccrsiM HaydHOH cdepbl, OCO3HAHNE BO3MOXXHOCTH
camopeanusaluu B 3To cgepe;

6) aKxon02uUecKoe socnumanue:

— 0CO3HaHUE HEOOXOAMMOCTH OTHOLIEHUS K MPUPOJIe KaK NCTOUHUKY JKU3HH Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHMUS;

— IproOpeTeHNE ONbITA IUIAHWPOBAHUS [TOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIE/ICTBUH JIs1 OKPYKaIOILEel Cpeibl;

— CIIOCOOHOCTH MMPUMEHSTH 3HAHUS, MOTy4aeMble PU U3YUYEHUU XUMUH, JIs1 PEeLeHHs 3a/a4, CBI3aHHbIX C OKpYKaloIlel cpe/Ioif;

— aKTUBHOE HETIPUATHE JEHCTBUM, MPUHOCSIIMX BPEL OKPYXKAIOLIEN CPEE;

— TOTOBHOCTbH K YYaCTHIO B MPAKTUYECKOM EATEIHHOCTH SKOJOTMUECKON HalpaBIE€HHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

1. ITo3HaBaTe/ibHbIE yHUBEpPcaIbHbIe yueOHbIe 1eiicCTBUSA

1) bazoBble Jorudeckue JaeicTBUsA:

— PpacKphIBaTh CMBICT XUMHUYECKHX TMOHATUN (BBLACNATH MX CYIIECTBEHHbIE NPU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C JAPYTUMHU
TIOHSTHSMH ),

— aHaJIM3UpPOBaTh, CPAaBHUBATH, 0000IIATh, BEIOMPATh OCHOBAHUS Ui KIacCU(PHUKAIMN M CUCTEMATHU3allMl XUMUYECKUX BEIECTB U
XUMUYECKUX PEAKLIUI;

— YCTaHaBJIMBATh IPUYUHHO-CIICACTBEHHBIE CBSA3H MEXKAY OOBEKTaMU U3yUCHUS;

— CTPOMTD JIOTHYECKHE pacCyXAeHUs (MHAYKTUBHbIC, TEAYKTUBHBIC, 10 aHAJIOTUN);

— Opeajiaratb KPpUTCPHUU U BBISIBIISTH O6H_[I/Ie 3dKOHOMCPHOCTH U IMTPOTHUBOPCYHA B U3YHACMBIX IMPOLCCCAX U ABJICHUAX,



— JeNaTh BBIBOJBI M 3aKIIOYCHHS; YMEHHUs MPUMEHSATh B TPOIECCE MO3HAHMS TMOHATUS (TPEIMETHBIE W METalpeIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJCIH, HWCIOIb3YeMble B XHMHHU, MPEOOpPa30BBIBATH MOJECIBHBIC TMPEACTABICHUS (XUMHUYECKUN 3HAK,
XUMHYecKast popmyrna, ypaBHEHHUE XUMUYIECKOHN peakIiy) MPY PEIICHUHN YIeOHBIX 3a]1a4,

— XapaKTepHU30BaTh N3y4aeMbIe XUMUICCKUE BEIIECTBA U XMMHUECKHUE PEAKITUH ¢ YI€TOM MOJCIIBHBIX TIPEICTABICHHIA.

2) ba3zoBble ucciie0BaTENbCKUE ACHCTBUS:

— TPUMEHSATh METOJbl HAYYHOTO TO3HAHWS BEIIECTB W SBJICHUA Ha SMIUPUYSCKOM M TEOPETUYCCKOM YPOBHSAX B y4eOHOU
MO3HABATEIBHON U MPOEKTHO- UCCIIEAOBATEIILCKOM eI TEIbHOCTH;

— aHajnu3upoBaTh (DAKTHI, BBIABIATH W (DOPMYIHpPOBATH NPOOJIEMY, ONPEACIATh IEdh W 3aJadd, COOTBETCTBYIOIIUE PEIICHUIO
MpOOJIeMBI; TIpeljiaraTh ONKCATEIbHYI0 WIH OOBSICHUTEIBHYIO THIIOTE3Y W OCYHICCTBIATH €€ IMPOBEPKY; IMPOBOIUTH HW3MEPCHHS
HEOOXOIMMBIX TIAPaMETPOB, BBIYMCIICHUS, MOJICITHUPOBAHUE, HAOIOMCHUS U JSKCIICPUMEHTHI (PEaIbHBIC W MBICICHHBIE), CAMOCTOSATEIHHO
MIPOTHO3UPOBATH PE3YIIBTATHI, (POPMYIUPOBATH OOOOIICHUS U BBIBOABI IO PE3yJbTaTaM IMPOBEIACHHOTO OIBITA, UCCIICIOBAHMS, COCTABIISATh
OTYET O MPOJICIIAHHON paboTe;

3) Padora ¢c undopmanueii:

— OpHUCHTHPOBATHCS B PAJNTMYHBIX HUCTOYHWKAX HHpOpMarmu (HAydHO-TIONMYJISIpHAs JIHTEpaTypa XUMHYECKOTO COJCpPKAHMS,
CIIpaBOYHBIE TTOCOOUs, pecypchl HTepHeTa);

— aHAIM3HPOBAaTh WH(MOPMANMIO W KPUTHYECKH OICHHBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEYUBOCTH, OTOMpAaTh W
HMHTEPIPETUPOBATh UH(POPMALIHIO, 3HAUUMYIO IJIsl pelieHus: yueOHoil 3a1auu;

— MPUMEHSATh Pa3IUYHbIE METOJAbI, HHCTPYMEHTBI M 3alpocChl MPHU MOUCKE U OTOOpe MH(OpPMALMU WIM AAHHBIX W3 UCTOYHHUKOB C
Y4eTOM MpPEAJIOKEHHOHN yueOHOI 3a1auu U 3aJaHHBIX KPUTEPUEB;

— BBIOMpATh, aHATU3UPOBATH, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MHOOPMAIIMIO PA3IUYHBIX BUAOB U (HOPM IpPECTaBICHUS
(cxemsbl, TpaduKy, AUArpaMMBbl, TAOIUIIBI, PUCYHKH U ApyTHE GOpMBI);

— UCTIOJIb30BaTh HAYUHBIH SI3bIK B KAUECTBE CPEACTBA pabOThl C XUMUYECKON HH(OpMALIHEi;

— TPUMEHATHh 3HAKU M CHUMBOIBL, (opmysbl, aOOpeBHAaTyphl, HOMEHKJIATYpY, HCIOIB30BaTh U MPeoOpa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH.

2. KoMMyHUKaTHBHbIC YHHBepPCaIbHbIe YUeOHbIe 1elCTBUA:
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— YMEHHE 3a/laBaTh BOMPOCHI (B XOJe auanora W (WIM) TUCKYCCHH) MO CYIIECTBY OOCYXIaeMOH TeMbl, (OpMyIHpOBaTh CBOU
IIPEIJIOKEHUS] OTHOCUTEIILHO BBIIIOJHEHUS NPEJI0KEHHOM 3a1a4u;

— TpuoOpeTeHHe OmbiTa NPE3CHTAIlMM PE3YJIbTATOB BBINIOJIHEHUS XHMHUYECKOTO JKCIepUMeHTa (J1abopaTOpHOTO  OMbITA,
nabopaTopHO# pabOTHI 10 MCCIETOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO MTPOCKTA);

— 3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAMM I103HABATEIBHOW U MCCIIENOBATEIbCKOW JEATENbHOCTH MPU PELICHUU
BO3HHUKAIOMIUX TpoOJeM Ha OCHOBE ydeTa OOIIMX HHTEPECOB M COTJIACOBAHUS MO3MLUH (0OCYXIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC
LITYPMbI», KOOpJUHAIIMSI COBMECTHBIX JIEWCTBUM, OIIpeIeIEHNE KPUTEPUEB 10 OIIEHKE Ka4e€CTBA BHIIIOJHEHHON paOOTHI U IpYTHE).

3. PeryiisiTuBHbBIE YHMBepcaJIbHbIe YUeOHbIe AeliCTBHUS:

— YMEHHE CaMOCTOSTEIbHO OIMpPENEATh LEIN AesTeIbHOCTH, TNIAHUPOBATh, OCYILIECTBISITh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpaTh Haubosee 3(p¢eKTHBHbIE CHOCOOBI pelieHHs] Y4eOHbIX W IO3HABaTENbHBIX 3ajad,
CaMOCTOSITENIbHO COCTAaBJISTh UM KOPPEKTUPOBATH MPEJIOKEHHBINA aJITOPUTM JEUCTBUN MPU BHINOJHEHUH 33JaHUM C y4€TOM MOIYYEHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKLUsIX, OEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yNibTaTa 3asBICHHON LENH,

— YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, pe/jaraeéMble B YCIOBUM 3aJaHUN. — CAMOCTOSITENILHO BBIOHMpaTh CIOCO0
pemieHus yuyeOHON 3ajauM (CpaBHHMBAaTh HECKOJIbKO BapMAHTOB pEICHMs, BbIOWpaTh HauOosiee MOAXOSAIINNA C YYETOM CaMOCTOATEIbHO
BbIJIEJIEHHBIX KPUTEPHUEB), IIIAHUPOBATH CBOIO pabOTy MPH PEIICHUN y4eOHON WIIM UCCIIeI0BATEeNIbCKON 3a]auu.

MHNPEAMETHBIE PE3YJIBTATbHI

8 KJIACC

K koH1y o0ydeHus B 8 kjacce npeAMETHBIE Pe3yJabTaThl U3Yy4EHUSI Kypca JOJKHBI OTpakaTh CPOPMHUPOBAHHOCTH y O0yUarOIMIUXCS
YMEHUU:

— PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHHA: aTOM, MOJIEKYJIA, XMMUYECKUM 3JIEMEHT, METa/ll, HEMETAJUI, ajlIOTPOIHs,
IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOJAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJspHas
Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas J0J XMMHMYECKOrO 3JEMEHTa B COCIMHEHHMH, MOJISIPHBIH 00BeM,
OTHOCHUTEJIbHAs IUIOTHOCTb Ia30B, OKCUJI, KUCIIOTa, OCHOBAHHE, COJIb, aM(POTEPHBIN OKCHUJ, aM(POTEPHBINA I'MIPOKCUA, XMMUYECKAs peaKIys,
KJIacCU(DUKALUs peakUUii: peakliuu COeIMHEHUs, peaKLu Pa3IokKEeHUs, PEaKLUU 3aMeIleHus, peakM1 0OMEHa, 3K30- U SHAOTEpMHUUECKUE

PCaAKIUU; TEIIOBOM 3(1)(1)CKT pC€aKuuu; AApO aToma, BJ'ICKTpOHHHﬁ clon aToMa, aTOMHasa Op6I/ITaJ'IL, paanycC aToMa, XUMHYCCKAA CB3b,
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MOJISIPHAsT M HENOJIsipHAs KOBAJICHTHAsI CBSI3b, MOHHASA CBSI3b, MOH, KaTHOH, aHUOH, PAacTBOP, MaccoBas JOJs BellecTBa (IPOLICHTHAs
KOHLIEHTpALUs) B paCTBOPE, MOJIIpHAs KOHLEHTPAlLlKs BELIECTBA B PACTBOPE; AIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, OKUCIUTEIN
1 BOCCTAHOBUTEJIN, OKHCIIEHHUE U BOCCTAHOBJIEHUE, OKUCIUTEIbHO- BOCCTAHOBUTENIbHBIE PEAKIIMH, METO/]I JJIEKTPOHHOTO OalaHca;

— WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATHH U NPUMEHSTh ITH TOHATHS MPU ONUCAHUU BEIIECTB M HUX
IIPEBPALCHU;

— UCTIOJIh30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTABJICHUS (DOPMYIT BEIIECTB M YPABHCHHI XUMHUSCKHUX PEaKIIHIA;

— ONpEeNeNATh BAJCHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTENCHb OKHCICHHUS DSJIEMEHTOB B OWHApHBIX
COCTMHEHUSX, PUHAIJIC)KHOCTD BEIIECTB K ONMPEETICHHOMY KJIacCy COEUHEHUH 10 (HopMysiaM, BUIbl XUMUYECKON CBSI3H (KOBAJIEHTHOU U
WOHHOW) B HEOPTAaHUYECKUX COCTUHEHUSX;

— pacKphIBaTh CMBICJI 3aKOHOB COXPaHEHHsI MacChl BEUIECTB, NMOCTOSIHCTBA cocTaBa, llepmoanueckoro 3akona /[[.M. Mennaeneesa,
ATOMHO-MOJICKYJIIPHOM TEOpHH, 3aKOHa ABOTagpo M €ro CIEACTBUN, MPEACTABICHHN O HAyYHBIX METO/JaX IMO3HAHHUS, B TOM YHCIE
IKCTICPUMEHTAIBHBIX M TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB M M3yUEHUS XUMUYECKUX PEaKIIHA;,

— JIEMOHCTPUPOBATh TOHWMAHHE TMEPUOJAMYECCKON 3aBUCUMOCTH CBOWCTB XHMMHYECKHX JJEMEHTOB OT UX TIOJOKEHUS B
[lepunonnueckoil cucTeMe: OMUCHIBATH M XapaKTepwu3oBaTh TaOnuuHylo ¢opmy Illeprogmdeckoil CHCTEMBl XUMHUYECKUX DJIEMEHTOB:
pasnuyath MOHATHUS «rJaBHas noarpymnna (A-rpymnmna)» u «moboyHas noarpynna (b-rpynma)y», «Masble mepuob» U «OO0IbIINe TEPUOABD),
COOTHOCUTH 0003HAUYeHUs, KOTOpble mMeroTcs B Tabmuie «llepuommyeckas cuctema xumudeckux siemeHToB [[.M. Menneneeay, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHsS aTOMOB XHMHUYECKHUX OJJIEMEHTOB (COCTaB W 3apsal sjapa, oOlee 4YHUCIIO 3JIEKTPOHOB U
pacnpeesieHle ux 1o 3JIEKTPOHHBIM CIIOSM);

— 0OBACHATH CBSI3b MOJOXKEHUS dyieMeHTa B [lepuoauyeckoil cucteme ¢ pacnpeneneHHeM 3JIEKTPOHOB 110 SHEPTETHUECKUM YPOBHSIM,
MOYPOBHSIM U OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

— KJacCU(pUIMPOBATh XHWMHUYECKHUE DIIEMEHThl, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE peakuuud (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TETIOBOMY P dEKTy);

— XapaKTepu30BaTh (OMHUCHIBATh) GU3MUYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB: KUCIOPOa, BOAOPOIA, BOJIBI,
o0mre XMMHYECKHe CBOMCTBA OKCHIOB, KHCIIOT, OCHOBAaHHUN M COJieH, T€HETUYECKYI0 CBA3b MEXAY HHMH, MOIATBEPKIas MpUMEpaMu

MOJICKYIISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKHUX peaKHHﬁ;
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— OIIKUCBIBATH POJIb KHUCJIOpPOAAa, BOAOPOAa U BOJALI B MMPUPOJHBIX MPOLECCAaX, B XMUBLIX OpraHu3Max, UX MPUMCHCHHUC B PA3JIMIHBIX
OoTpacAX NPOMBIIINICHHOCTHU, BO3MOKHOC UCIIOJIB30BAHUC B COBPECMCHHLIX TCXHOJIOTUAX

— O6”I)$[CHHTI> U TIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHUCHUMOCTU OT HUX COCTaBa W CTPOCHHUA, BO3MOKHOCTHU ITPOTCKAHUA
XUMHUYECKHX IIPEBPAILECHNUN B PAa3JIMYHBIX YCIOBHSIX;

— BBIYUCIIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYIO 1 MOJISIPHYIO MAaCChI BCIICCTB, MOJIAPHYIO MaCCy CMECHU, MOJIBHYIO JOJII0 XUMHUYCCKOI'O
9JIEMEHTA B COCMHEHUH, MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 10 (popMysie COeTUHEHNs, HAaXOIUTh MPOCTEHIIYIO (hOpMYITy BELIECTBa
110 MAacCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPALIMIO BEUIECTBA B PACTBOPE,
IMPOBOAWTL PACYCTHI IO YPABHCHHUAM XUMHAYECKOU pC€aKknuuu;

— pfmaTtb pacCuCTHBIC 3ada4yd I10 HU3Yy4aCMbIM TEMaM KypCa XHUMHWH Pa3JIMYHBIX TUIIOB H YPOBHA CJIOXHOCTH, B TOM YHCJIC
OJIUMIINAIHBIC, BI)I6I/Ipa$[ AJICKBATHYIO (1)I/ISI/I‘~IGCKYI-O MOACIb, C HCIIOJB30BAHHEM 3aKOHOB H q)OpMy.]'I, CBA3BIBAOIINX (1)I/ISI/I‘IGCKI/I€
BCJIINYNHBI,;

— MPUMEHSATh OCHOBHBIC ONEpAIH MBICIUTEIILHOW JEATEIBHOCTH — aHaJM3 W CHHTE3, CPaBHEHHWE, 0000IIEeHUE, CHCTEMAaTH3aIIHIO,
KHaCCI/I(i)I/IKaHI/IIO, BBISBJICHHUE MPUYNMHHO- CJIICACTBCHHBIX CBSI3EH — AJI1 U3YYCHUA CBOICTB BCIIICCTB U XUMHNYCCKUX peaKHHﬁ, €CTECCTBCHHO-
Hay4yHble METOJbl MO3HAHHUS — HAOJIOJEHHE, U3MEPEHHE, MOCIUPOBAHME, SKCIEPUMEHT (pEajbHBId M MBICICHHBIM) — JUIsI OCBOCHHUS
y4eOHOTr0 cofiepKaHMUs;

— PaCKpbIBaTb CYIIHOCTH IIPOLUECCOB OKHCICHUA ©W BOCCTAHOBJICHHA, COCTABJIATH YPABHCHUA IIPOCTBIX OKUCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMKA (METOJIOM JIEKTPOHHOTO OaslaHca);

— YCTaHaBIIMBATh CBSI3U MEXKIY PEalbHO HAOIIOAaeMbIMA XUMHYECKHUMH SIBICHUSIMH M TPOLECCAMH, MPOUCXOIAIIMMHA B MaKpo- U
MUKPOMUpPE, OOBSCHATH MPHYUHBI MHOTOOOPAa3Hsi BEIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMH JAPYTHX YICOHBIX MTPEIMETOB;

— co0oaTh MpaBwmiia 0e30macHO paboThl B J1abOpaTOPUU MPH UCIIOJIB30BAHWN XMMHYECKOW MOCYIBI U 000PYIOBaHUs, a TaKXKe
npaBuia OOpalIeHHs C BENIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMH BBITIOJHEHUs JIAOOPATOPHBIX OIBITOB M MPAKTUYECKUX PabOT 1O
MOJTYYCHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOOPO/IA M KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB C ONPEICICHHON MacCOBOH JT0JICH
PacTBOPEHHOTO BEIIECTBA, PEIICHHUIO SKCIICPUMEHTAJIBHBIX 337124 10 TeMe «OCHOBHBIC KJIACCHl HEOPTaHUYECKHUX COCIIMHCHHIDY,;

— IEMOHCTPUPOBATh BIIJICHUE OCHOBAMU XUMHUYECKOW I'PaMOTHOCTH, BKJIIOUYAIOIIECH YMEHHS 0€301acHOr0 00pAaICHHs C BEIECTBAMH,

HCIIOJIb3YCMBIMU B MMOBCEIHEBHOM JKHU3HH, 4 TAKIKC 3HAHUC IIpaBUJI IIOBECACHUA B LCIIAX C6Cp€)KCHI/I$[ 300POBbLA U OKPY)KaI-OH_Ieﬁ CpECabI;
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TEMATHYECKOE INTAHUPOBAHHUE

— Y4aCTBOBAaTh B HpOeKTHO-I/ICCJICILOBaTeJIBCKOf/'I JACATCIIbHOCTH XUMHUYECKON M XMUMHUKO-IKOJIOTHUECKOM HAITpaBJICHHOCTH.

8 KUIACC
Ne
DJIEeKTPOHHBIE
HaunmenoBanue
KoanuectBo OcHOBHBIE BH/IbI (undposbie)
I | pa3lejioB U TeM OcHoBHoOe coiepkaHue
4acoB AeATeJIbHOCTH o0pa3oBaTe/bHbIE
/ | mporpammsI
pecypchbl
n

Pasnea 1. IleppoHavyanbHble XHMHYECKHE IIOHATHSA

Xumust — BakHasi 00J1aCTh
€CTECTBO3HAHUS U
[IPaKTUYECKON
NeSITETIbHOCTH YeJIOBEKa

Xumus — BakHasi 00J1acTh
€CTECTBO3HAHUS U
MPaAKTUYECKOM
JeSITEeIbHOCTH YEJIOBEKA.
[paBuita 6e30macHOro
oOpalteHus ¢
BEIIECTBAMH U
1a60paTOPHBIM
obopynoBanuem. Uncteie
BEIIIECTBA U CMECH

BelnmosnHeHre TBOPUYECKUX
3a/laHul, paCKPBIBAIOIINX
POJIb XUMHUU B IPUPOJIE U
’)KU3HU YeI0BeKa, €€ CBI3b
C ApYTMMH HayKaMH.
IIposBeneHue
JKCIIEPUMEHTA: —
N3yuenue u onucanue
(hU3UIECKUX CBOMCTB
00pa3iioB
HEOPraHNMYECKHUX
BelecTB. — [IpaBuia
paboTHI B 1a00OpaTOpHUH U
pUEMBI O0paIICHHSI C
1a00paTOpPHBIM
o0opynoBaHuEM. —
Paznenenue cmeceit
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BemiectBa 1 xumuueckue
peaxIuu

ATOMBI, MOJIEKYJIBI,
XUMHYECKHE DJICMCHTHI.
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIAPHOTO
CTpOeHUA. XUMUYECKas
dbopmyna.
OTtHOCHUTENIBLHAS aTOMHAas
Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAsI Macca.
MaccoBas moJist
XHMHYECKOI'0 3JICMCHTA B
coenuHeHnu. KonmduecTBo
BeniecTBa. MoJsipHast
Macca. PacdeTsl 1o
dbopMyiaM XUMHUYECKUAX
coeMHeHU. MossipHas
Macca CMECH BEIIIECTB.
MonbsHas noins
XHMHYECKOI0 3JICMCHTA B
COCIUHCHHU.
XuMuyeckas peakuus 1
€€ MpU3HAKHU. Y CIOBUSA
MPOTEKAHUSA XUMHUYECKUX
peakuuid. Tumbl
XUMHUYECKHUX PEAKIUH.
PacueTsl Mo XUMHYECKUM
YpaBHEHUSIM

BelsiBiieHne paznnuui
MeX1y GU3NYECKUMU U
XAMUYECKHUMU
SIBJICHUSIMU.
Pacno3naBanue
(bu3HUYECKUX H
XUMHUUYECKHUX SBIICHUN
OrnpeneneHre Npru3HaKoOB
XUMUYCCKHUX PEAKIINH,
YCJIOBUM UX MPOTEKAHUS.
PaccranoBka

K03 (HUIIMEHTOB B cXeMax
XUMUYECKHUX PEaKLUM.
[IpoBeneHue BoIYUCICHUM
o gpopmysnam u
YPaBHEHUSM XHMHUYECKUAX
peaxkuuii. [IpoBenenue
JKCIIEPUMEHTA —
Onucanne pu3nyecKux
CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIECTB
— METAJLJIOB U
HEMETAIOB. —
Hab6monenue pusndyeckux
H XMMHUYECKHUX SBJICHUN. —
HaGmionenue u onucanue
MIPU3HAKOB MPOTCKAHUS
XUMUYECKHUX PEaKIIUN

15




pa3HbIX TUNOB. Pemenne
pacu€THBIX 3a4a4 I10
dbopMynaM u ypaBHEHUSIM
XUMHUYECKUX pPEeaKLni
Pa3IM4YHOr0 YPOBHS
CJI0)KHOCTH, B TOM YHCJIE

OJIMMIINATHBIX
HTroro 10
Paszpnen 2. Bo3ayx. IlonsaTue o razax. Kuciaopoa. Oxcunabl
IIpencrasnenus o rasax.
Boznyx. 3akoH [IpoBenenune
ABorazpo. AKCTICPUMEHTA —
OTtHOCHTENTLHAS O3HaKkoOMIIEHHE C

Bosnyx. [lonstue o razax.
Kucnopona. Oxcubl

IUIOTHOCTH T'a30B.
Omnpenenenue
OTHOCHUTEJIBbHOM
MOJIEKYJISIPHON MaCChI
ra3000pa3HoOro BEIIeCTBa
10 U3BECTHOM
OTHOCHUTEJIbHOM
IIOTHOCTU. OOBEMHEIE
OTHOIIICHUS Fa30B MIPHU
XUMUYECKUX PEAKIUIX.
Kucnopona. O3om.
Tennosoii 3¢ ekt
XUMHUYECKON peaKIuu

o0Opa3iamu OKCUIOB U
OMMCaHUE UX CBOUCTB. —
[Tonmyuenue, cobupanue
KHCJIOPOJIa, U3YYECHHE €0
cBoMcTB Pemenune
PacYETHBIX 3a1a4 I10
YPaBHEHUSIM XUMUYECKHUX
peaxkuuii u
TEPMOXUMHYECKUM
YpaBHEHUSM Pa3INYHOTO
YPOBHS CIIO)KHOCTH, B TOM
YUCJI€ OJIUMITUATHBIX
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Bonopon. Ilonstue o
KHUCJIOTax U COJISIX

Bonopoa. CpoiictBa
Bogopoza. [lonyuenue u
IIPUMEHEHHE BOOPOA
[lonsiTue o kucnorax u
COJISIX

[IpoBenenue
JKCIIEpUMEHTA —
[Tonmyuenue u cobupanue
BOJIOpOJIA. —
BianmoelicTBre KHCIOT
¢ Metamiamu Pemenne
pacu€THBIX 3a4a4 10
YPaBHEHUSIM XUMUYECKUX
pEeaKIuii, B TOM YHCIIE

Bopna. PactBopsl. [lonsitue
00 OCHOBaHUAX

TEPMOXUMHYECKUM
Bona. Bona kak
acTBOpHUTENE. PacTBOpPELI.

P P p [IpoBenenue
Hacemiennsie u

AKCIIEpUMEHTA —
HEHACHIIIEHHEIE

[Ipurorosnenue
pacTBOPBL.

PacTBopuMOCTh BemiecTB
B Boje. CriocoObl
BBIPKECHUS
KOHILIEHTpaLUU
pacTBOpPOB: MaccoBas
JIOJIs1 PACTBOPEHHOTO
BEIIECTBA, MOJIIPHAS
KOHIICHTpALIUA.
XHUMHYECKHE CBOMCTBA
Bozbl. [lousrue 00
OCHOBaHHUIX.
Nunukatopsl

PacTBOpPOB C
onpeAeIEHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO
BelecTBa. Pemenne
3aJ1a4 C UCIIOJb30BaHUEM
HOHATHUH «MaccoBas J0JIA
BEILIECTBA B paCTBOPEY;
«MOJISIpHAst
KOHIIEHTpaLHsI», C
WCIIOIH30BAHUEM KPHUBBIX
pPacTBOPUMOCTH
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OCHOBHBIE KJIaCCBI
HEOPTraHUYECKUX
COeIMHEHUN

Knaccudukamms
HEOPTraHUYECKUX
coenuHeHUN. OKCUIBI.
I'uapoxcunbl. Kuciaoter.
OcHOBaHUS paCTBOPUMBIC
(mémoun) n
HEpPaCTBOPHUMBIE.
AmpoTepHbIe OKCUIBI U
ruapokcubl. Conu.
dusnueckue u ooIHe
XUMHYECKHE CBOIICTBA
MEePEYNCICHHBIX KJIACCOB
HEOPraHUYEeCKUX
COEIMHEHHH, UX O0IIIHe
CIIOCOOBI TIOJTyYEHUS,
MIpUMEHEHNE.
I'eneTnyeckas CBSA3b
MEXKy KilaccaMu
HEOPTraHUYECKUX
COCIUHEHUN

CocraBnenne Gpopmy
OKCHJIOB, KHCIIOT,
OCHOBaHUM, coieil u ux
Ha3BaHMH 110
MEKIyHAPOTHOU
HOMEHKJIaType.
CocraBieHHE
MOJIEKYJISIPHBIX
YpaBHEHUH peakiuii,
WLTIOCTPHUPYIOIIHNX
XUMHYECKHE CBOMCTBA U
CHOCOOBI OTYYEHUS
BEILIECTB U3yUYEHHBIX
KJIACCOB/TPYIII, a TAaK¥Ke
TTOATBEPIKTAFOIIINX
TEHETUYECKYIO CBA3b
MEXy HUMH.
[IpoBenenue
AKCIIEpUMEHTA —
Ompenenenne pacTBOPOB
KHCJIOT U MISJI0YeH ¢
MIOMOIIIbIO UHANKATOPOB.
— BzaumopeiictBue
KHCIIOT C METaJJIaMH,

peaKUuii HEUTpaIu3aluu.
Peakuus HelTpanu3anuu.

— B3aumoneiictBue
pacTBOpa CEpHOit
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KHUCJIOTHI C OKCHIOM MEIu
(). — Tonyuenue
HEpPaCTBOPUMBIX
OCHOBaHUU U U3y4YEHHE
HMX CBOMCTB. —
BriTecHeHnEe 0HOTO
MeTajia IpyruM U3
pacTBOpa COJIU. —
BsaumogelictBue
TUJIPOKCH/IA [IMHKA C
pacTBOpamMu KUCIIOT U
menodel. — Pemmenue
AKCHEPUMEHTAIBHBIX
3a1a4 110 TeMe
«OCHOBHBIE KJIaCCBI
HEOPTraHUYeCKUX
coequHeHui». Pelienue
pacy€THBIX 3a/1a4 10
YPaBHEHUSIM XUMHYECKHUX
peaKuil pa3HbIX TUIIOB U
YPOBHEH CII0KHOCTH, B
TOM YHCJIE OJIMMIINATHBIX

Hrtoro

15

Paznen 3. Ilepuoguuecknii 3axon u [lepuoanyeckas cucrema xumuueckux jiemenToB /[. U. MenaeseeBa.

3. [lepuoanueckuii 3aKoH u

1 Hepnonnqecxaﬂ CHUCTCMa

4

[Teproanueckuii 3aK0H
XUMHUYECKHUX JIEMEHTOB

MoaenupoBanue

CTPOCHHUC aTOMA,

19




XUMHUYECKHX 3JIEMEHTOB
J.1. Menneneena.
CrpoeHne aToMa

J.1. MenneneeBa u
ctpoenue aroma. CoctaB
aToMHbIX sifep. CTpoeHue
ANEKTPOHHBIX 000JI0UEK
aTOMOB InepBbIX 20
XUMHUYECKHUX IJIEMEHTOB
[Teproanueckoit cucTeMsl
XUMHUYECKHX IJIEMEHTOB
.. Menpencena.
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
aTOMOB pajJinyca aTOMOB
XUMHUYECKUX HJIEMEHTOB,
METAJUTMYECKUX U
HEMETAJUTMIECKUX
CBOMCTB IO TPYIIIaM H
nepuoaam. smenenue
KHCJIIOTHO-OCHOBHBIX
CBOICTB COeIUHEHUN
XUMHUYECKHUX DJIEMEHTOB B
MepuoIax u rpynmnax.
XapakTepHUCcTHKa
XUMHUYECKOIO 3JIEMEHTA
10 €T0 MOJIOKEHUIO B
[Tepuoanueckoii cucreme
J.. Menneneesa

SHEPIreTUYECKUX YPOBHEU
U IIOAYPOBHEN IIpH
IIOMOUIY PUCYHKOB,
IIEKTPOHHBIX
KOH(Urypauuii u
3JIEKTPOHHO-
rpadpudeckux Gopmyi.
O0bBaAcHeEHHE 00X
3aKOHOMEPHOCTEN B
U3MEHECHHHU CBOMCTB
XUMUYECKHUX JIEMEHTOB.
IIpornosuposanue u
XapaKTepUCTHKA CBOWCTB
XMMHMYECKHX 3JIEMEHTOB U
UX COeIMHEHUN Ha
OCHOBAaHUH
3aKOHOMEPHOCTEN
[Teproanueckoit cucTeMsl
XMMHYECKHUX 3JIEMEHTOB.
Beinosinenue
JKCIIEPUMEHTA —
O3HakoMJIEHHE C
o0pa3iaMu MeTajioB U
HEMETaJIOB.
WupvBunyanbHbIE HIU
I'PYIIIOBBIE IPOEKTHI 110
TeMe «llepuoanyeckuii
3aKkoH U [lepnonnueckas
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CUCTEMA XUMHNYCCKUX
anemeHnToB J[.1.
MenpneneeBa. CtpoeHue
aToMay

XuMHu4ecKast CBI3b.
OKHCIUTEIIBHO-
BOCCTAaHOBUTEIBHEIC
peaKuuu

XuMudeckas CBSI3b, €€
BUABI. MeXaHU3MBI
o0Opa3oBaHUs
KOBaJICHTHOM I HOHHOM
CBSI3U. DJIEKTPOHHBIC U
CTPYKTYpHBIE (hOPMYIIbI
BemecTB. KaTuoHs! u
AHHUOHBL.
Kpucranmmieckue u
aMop(QHBIC BEIIECTBRA.
Turbl KpUCTALTUYECKUX
peméTok. OKUCTUTENBHO-
BOCCTaHOBUTCILHBIC
peakIu

MonenupoBanue
CTPOEHHUSI MOJIEKYJI ITpU
TIOMOIIIA PUCYHKOB,
MOJENEH, IEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL.
PaccranoBka
Ko2(hPuIMeHTOB B cXxemMax
OKHUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX
peaKuuii METOAOM
3NEKTPOHHOTO OanaHca.
[IpoBenenue
skcriepuMeHTa — OMBITHI,
WJUTIOCTPUPYIOIINE
OKHUCJIUTENbHO-
BOCCTaHOBUTEIIbHBIE
peakuuu. Pemenue
PacYETHBIX 3a7a4 I10
dbopMyniaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKLUI
Pa3HBIX TUIIOB U YPOBHEMN
CJI0’)KHOCTH, B TOM YHCJIE
OJINMITHATHBIX
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Hrtoro

OBILIEE KOJIMYECTBO
YACOB ITO ITPOTPAMME

34
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