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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma kypca «lIpakTMkym 1o XuMuHM» (Jajgee — M[porpaMmma)
COCTaBJICHA JIJIs1 8 KJIACCOB HAa OCHOBE IMOJIOKEHUHN U TpeOOBaHUI:

—  ®@enepallbHOIO  TOCYIapCTBEHHOIO  00pa3oBaTENbHOTO  CTaHAAapTa
OCHOBHOTro oO0miero oOpa3zoBanust (yTBEpKIEH MpukazoM MuHUCTEpCTBa
npocsemienust Poccutickoit ®enepanmu ot 31 mas 2021 1. Ne 287);

— ®enepanbHOil  00pa3oBaTeNbHONM MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBanus (yTBep:kJieHa npukazomM Munnpocsemenus: Poccuu ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

IIpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJIeAYHOIIHE
HOPMATHUBHbIE JOKYMEHTbI:

— Vka3 Ilpesunenrta Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
Crpareruu Hay4yHO-TEXHOJOTHYECKOT0o pa3ButTus Poccutickoit denepannny;

— KowmmnekcHbli TJaH MEpPONPUATHM MO  MOBBIIICHUIO  KadecTBa
MaTEMaTUYECKOTr0 U €CTECTBEHHO-HAYYHOTO 00pazoBanus Ha nepuo 10 2030 romaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps1 2024 roga Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyaJIbHOCTh ~ KypCa  BHEYPOUHOU  J€ATEIBHOCTH 00ycIoBIIeHa
HEO0OXOIMMOCTBIO Pa3pabOTKU CHEIUATBHBIX MPOrpaMM OOYYEHHUS U BOCIUTAHHUS,
CIIOCOOCTBYIOIIUX TOBBIIIICHUIO KAauyeCcTBa MAaTeMAaTHMYEeCKOTO U €CTeCTBEHHO-
HAay4YHOTO O0Opa3oBaHMs, B TOM YHCIE TMPEIyCMATPUBAIOUIUX YIIIyOJIIEHHOE
U3y4eHHue y4yeOHOro npeamMera « Xumus».

[Ipenmaraempiii KypC BHEYPOUYHOM AESATEIBHOCTH JOTMOJHSIET U PACIIUPSET
nporpaMmy Kypca XMMUM 0a30BOro ypoBHsS. Peanuzanusi mporpamMmbl MMO3BOJIUT
BBIUTU 32 pPaMKH HU3Y4YEHUs] XMMHUU Ha 0a30BOM YypOBHE, HCHOJB3YS (OPMBI,
OTJIMYHBIC OT YPOUHBIX, U 00€CTIEUnUTh YIriyOJIEHHOE U3YYeHHE XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma kypca mpeaycMaTpUBaeT OPTraHU3alUI0  Pa3HOOOPA3HOM
JEATEIbHOCTH O0YYaloIIMXCs, UX AKTUBHOCTb M CaMOCTOATENBbHOCTh, COUYETAET
WHIUBUIYAIbHYI0O W TPYNIOBYHO paldoTy, TNpeAnojaraer IMpOeKTHYIO W
MCCJIEI0OBATENBCKYIO JIEATEIbHOCTb.

B mnepByro odepenp mporpamma ynensieT 0oco00€ BHUMAHUE BBINOJHEHUIO
OOYYarOIIMMHUCS XUMHYECKOTO JKCIIEPUMEHTa — JIA0OPATOPHBIX OIMBITOB U
MPAKTUYECKUX PaOOT, YTO TMO3BOJUT MM HA MPAKTHKE U3YYUTh 3aKOHOMEPHOCTU
MPOTEKAHUSI XUMUYECKUX IMPOLECCOB, PA3BUTh MPAKTUYECKUE YMEHUSI U HaBBIKU



IUIAHUPOBAHMS, TOATOTOBKM, TMPOBEACHHS, aHAIM3a W  HHTEPIPETAIUU
MOJIYYEHHBIX  OKCIEPUMEHTAIbHBIX  PE3yJIbTaTOB, HAYYUThCA  NPUMEHSTh
TEOPETUYECKHE 3HAHUS JIs1 OOBICHEHUS XUMUYECKUX MPOLECCOB, MPOUCXOISAIINX
B TOM 4YHUCJIE B CUTyalUsX >KHU3HEHHOTO xapakrtepa. OCO3HaHHOE BBIMOJIHEHUE
XUMUYECKUX DKCIIEPUMEHTAIBHBIX padoT OyAeT CHocOOCTBOBATH ITOBBIIIICHUIO
MOTHBAIIMNA K W3YYCHHIO XUMHUH. [IporpaMmoii MmpeaycMOTPEHO TakKe perieHue
OOyJarOIIMMUCST KAYECTBEHHBIX U KOJMYECTBEHHBIX PA3IMYHBIX THUIIOB M YPOBHEH
CIIO)KHOCTH, B TOM WYHCIIC OJIMMITMAIHBIX. BBITOTHEHHIO XHUMHYECKOTO
HKCIIEPUMEHTAa M PEIICHUI0 3aJlad  00s3aTeIbHO JIODKHO MPEIIIECTBOBATH
3HAKOMCTBO O0YYaIOIIUXCS CO CBA3AHHBIMU C HUMU 3JIEMEHTaMU COJIEpP KaHHUSI.

[Iporpamma Kypca BHEYPOUHOH NESATEILHOCTH MOXET ObITh BOCTpeOOBaHa
OOy4arOIIMMUCS, KOTOPblE MOTMBHPOBAaHbI K OCO3HAHHOMY BBIOOpY Mpodeccui,
CBSI3aHHBIX C IPUMCHCHUEM XUMHYCCKUX 3HAHUH.

Hean u 3agaun Kypca

[leas maHHOW TMporpaMMbl — OOCCIEYUTHh WHAMBUIYAJTbHBIE MOTPEOHOCTH
oOydJarommxcss B H3YyYEHUH XUMHUU B YCJIOBHUSX, Korja Y4eOHBIA IUIaH
o0pa3oBaTeIbHON OpraHU3aluK MpeycCMaTPUBACT U3YYEHUE y4eOHOTO MpeamMeTa
«XuMUS» TOJIBKO HA 6a30BOM YPOBHE.

[Ipenmaraemass  mporpaMMa  YYUTBIBAET  IICHXOJIOTO-TIEArOTHYCCKUE
OCOOCHHOCTH COOTBETCTBYIOIIEH BO3pacTHOW Karteropuu ooOyyaromuxcs. Ee
OCBOCHHE CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIONINXCS HHTEpEca K N3yUYECHUIO XUMHH
u cdepaMm IeATeTbHOCTH, CBS3aHHBIM C XHMHCH, MOTHBAIMM K OCO3HAHHOMY
BBHIOOPY  COOTBETCTBYIOIIErOo Tpomis W  HAMpaBICHHOCTH JaJbHEHIIEro
oOyJeHus.

HN3yuyenune Kypca HanpaBJ/ieHO Ha (popmMupOBaHue:

— CHCTEMBbl XUMHUYECKUX 3HAHUNA KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, KaK OCHOBBHI JUIsl TMOHUMAaHUS XUMHYECKOW CTOPOHBI SBJICHUU
OKPY’KaIOIIEro MUpa, OCBOCHUE SI3bIKA HAYKH;

—  UHTEJUIEKTYaJIbHBIX CIOCOOHOCTEM U HMHTEPECOB OOydYarolmuxcs, Ha
MIPOJIOJIKEHNE 00YUCHHS Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl.

B pamkax pelmieHusi OCHOBHBIX 32/a4 NPOrpaMMbl JO0JIKHO OBITH
o0ecre4eHo:

— mnpuobIIeHne oOyJarommMXcsi K CaMOCTOSITENIbHOW TI03HABATEIHLHOU U
MCCJICIOBATEILCKON AEATEILHOCTH, K HAYYHBIM METOIaM TIO3HAHUS;

— (hopMHpOBaHNE MOTUBAIIUH U PA3BUTHE CIIOCOOHOCTEH K M3yYEHUIO XUMUU;

— ¢opmupoBaHue oOmEeH (YHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATHP W OICHUBATh SBJICHUS
OKPYXAIOIEr0 MHpA, MCIOJIb3YS 3HAHUS W OMBIT, MOJIYYCHHBIC MPU H3YYCHHUU



XUMUHU, TPUMEHSITh HMX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KHU3HU U
TPYJOBOM EATEIbHOCTH;

— OCO3HaHHE OOYYAIOUIMMUCS IIEHHOCTH XMMHYECKUX 3HAHUN B KU3HU
YeJIOBEeKa, MOBBIIICHUE YPOBHS DKOJIOTMUECKOW KYJNbTYphl, HENPUSITHE JCHCTBUH,
MIPUHOCSIIIUX BPEIl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— ipuoOpeTeHne 00yJarOIIMMHKCS ONBITa CAMOIIO3HAHUS, KITIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOIUMBIX JIJISI PA3IMIHBIX BUIOB JIEATCITLHOCTH.

MecTo Kypca B 00pa3oBaTe/IbHOM Ipolecce

[Iporpamma Kypca paccudTaHa Ha pealu3alyio B TedeHue 68 ydeOHbIX
4acoB B paMKaX BHEYPOUYHOU JiesITebHOCTH B 8—9 kiaccax (34 daca B 8 kjacce u
34 yaca B 9 kjacce); JaHHBIM KypC MOXKET OBITh MPEMJIOKEH OOYyYarolIMMCs B
KauecTBE OJIHOTO W3 CYIIECTBYWOIIMX 10 BbIOOpy. I[lporpamma sBasieTcs
COJICPKATEIIbHBIM W METOJAMYECKUM OPUEHTHUPOM I COCTABJIEHUS IeIaroramu
paboyux Mporpamm.

[Iporpamma Kypca BHEYPOUYHOM JEATENBHOCTU IOT C(HOPMYJIMPOBAHHBIE B
dbenepanbHOl paboueil mporpamme Mo y4eOHOMY npeaMery «Xumus» (0a30BbIit
YPOBEHb) TPEOOBAHMS K IPEAMETHBIM PE3YJIbTaTaM.

@DopMbI  JEATENBPHOCTH OOYYAIOMIMXCS TPEeIyCMaTPUBAIOT aKTUBHOCTb H
CaMOCTOATENBHOCTb, COYETAIOT WHIWBUIYAIbHYIO W TPYIIOBYIO paOOTHI.
CTpyKTypupOBaHHUE TEMATHYECKOTO TUIAHUPOBAHUS B MPOTPaMME COOTBETCTBYET
NOPSJIKY M3YUYEHU pa3/IeJIoOB U TEM XUMHUH Ha 0a30BOM YPOBHE B OCHOBHOM ILIKOJIE
u o0ecrneunBaeT TEM CaMbIM MPEEMCTBEHHOCTh YPOUHOW U BHEYPOUHOMU
JEATEIIbHOCTH.

[IpensiokeHHbIE  DJEMEHTHI  COJIEpPNKAHUS W BUJABl  JEATEILHOCTH
OOy4YaromMXcss MOTYT OBITh KOHKPETHU3HPOBAHBI C YYE€TOM WHIUBUIYaAJTbHBIX
3anmpocoB oOywaromuxcs. Pacmmipenue copepkaHus W BHJIOB JICSITEIBHOCTH
CBS3aHO C BO3MOKHOCTBHIO BBIOOpA IMENAaroromM pas3iMYHbIX BapUaHTOB YYEOHO-
METOJAMYECKOr0 OOeCleueHus Kypca, a TakKe C CYHIECTBYIOIIMMHU YCIOBUSMU
IIKOJIbHOW MH(POPMAIMOHHO-00pa30BaTEIbHON CPEIbI.

Jlnst 3HakoMcTBa oOydaronuxcsi ¢ mpodeccusiMu, CBI3aHHBIMUA C XUMUEH U
XUMUYECKONM HAyKOW, W TIOBBIIMICHUS WX MOTHUBAIIMM K W3YUYCHUIO XUMHUU
PEKOMEHyeTCsl BKIIOYUTH B MPOTpaMMy SKCKYPCHUH B PETHOHAIBHBIC MY3€H,
npeanpusatus, By3bl. ConaepKaTelbHbIE D3JIEMEHTHl MPOTPAMMBI  TTO3BOJISIFOT
OpraHM30BaTh Ha HX OCHOBE IMPAKTUYECKYI0 U IOMCKOBO-HUCCIEAOBATENIbCKYIO
JEATEIIbHOCTh, PE3YyJbTaThl KOTOPOM MOTYT OBITh UCIIOJB30BAaHbI MPU peaIU3alUN
OOyYarOIMMHUCS  WHIWBHIYAIbHBIX  IMPOCKTOB. TEeMBbI  TMPOEKTOB  TaKXKE
PEKOMEHIOBAHO BHIOMPATh C YIETOM PETHOHATBHOMN CICTIM(UKH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH

8 KIIACC

Paznen 1. IlepBoHayaibHble XUMMUYECKHE MIOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUUECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumun. Posib XMMuM B KU3HU YEIOBEKAa. XHUMUS B CHCTEME
Hayk. Tema wu BenjectBa. DuU3MUEeCKME W XUMHUYECKUE CBOWMCTBA BEIIECTB.
ArperaTHble COCTOSIHHMSI BEUIECTB. [IOHATHE O TEOPETUYECKUX U IMIIUPUUYECKHUX
METOJaxX TMO3HAaHMUS B €CTECTBEHHBIX Haykax. IIpencraBieHuss O HaydyHOM
MMO3HAHUU HA SMITUPUYECKOM YPOBHE. SI3bIK XUMUHU.

[Tonsitue 0 MeTomax paboOThl C XUMHUYECKUMH BemecTBamu. O0opymoBaHue
IIKOJBLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEILECTBAMHU U JAOOPATOPHBIM 000PYA0OBaHUEM.

Uucteie BemectBa u cmecu. CrnocoObl pasneneHusi cmeceid. OuucTka
BEIIECTB.ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIEMEHTBL. [IpoCcThie U CIOKHBIE
BelllecTBA. MeTasuibl U HEMETAJLIbI.

Xumuueckas ¢opmyna. OTHocuTenbHas aroMHas macca. OTHOcUTENTbHas
MOJIEKYyJIsIpHasg macca. MaccoBasg 0JiI XMMHUYECKOTO JJIEMEHTa B COCIUHEHHM.
Haxoxnenue npocreiimeit (opMyIbl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monb. MonsipHas macca. Pacuetsl mo dopmyniam
XAMHUYECKUX COeIUHEHUUA. MonspHagd Macca cMmecu BemecTB. MoJibHas 10JA
XUMHUYECKOTO dJIeMEHTa B coeAuHeHuH. Haxoknenue mnpocteitmein GhopmyIbl
BEILIECTBA 10 MOJIBHBIM JOJIIM 3JEMEHTOB.XUMHUYECKAsi peaKus U €€ NMPU3HAKHU.
VYcioBus NPOTEKaHU XUMHUYECKMX pEakuid. XUMHUYECKUE YpaBHEHHs. THIIbI
XUMHUUYECKUX peakiuii. PacyeTrl Mo XUMHUUYECKUM YPaBHEHUSIM.

IKCcnepumenmanvbHoe uzyueHue euecme U A6J1eHUl.:

— M3ydenue u onucaHue (PU3MYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX
BEIIECTB.

— IpaBuna pabotsl B 1abopaTopuu U MpueMbl 0OpaIieHus ¢ J1abopaTopHBIM
000py1I0BaHUEM.

— Paznenenue cmecen.

— Omnucanue (U3NYECKUX CBOMCTB 00pa3ll0B HEOPraHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJIJIOB.

— Habmronenne Gpu3n4ecKuX U XUMUUECKUX SIBICHUM.

— HaOmronenue u onucaHue NMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUit
Pa3HBIX THUIIOB.

Pemenue pacueTHpix 3amady 1o (QopmyliaM W YpaBHEHUSIM XUMHUYECKUX
pEeaKIui pPa3IMyHOTO YPOBHS CI0KHOCTH, B TOM YHUCJIE OJMMITHAIHBIX.



Pa3nen 2. BaxkHeiinue npeacTaBuTe/IM HEOPraHUYeCKHUX BelleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. 3akoH ABorajapo. MosipHblil 00bemM
razoB. OTHOcHUTENBHAsT IUIOTHOCTH ra3oB. OrmpeneneHne OTHOCUTEIBHON
MOJIEKYJIIPHON Macchl Ta3000pa3HOrO BEUIECTBA MO M3BECTHON OTHOCUTEIHHOU
I0THOCTH. OOBEMHBIE OTHOUIEHUS T'a30B IPH XUMUYECKHUX PEAKLIUAX.

Kucnopon. Oxcunpl. Ilpumenenue xucimopoaa. CrocoObl NOJIy4EeHHS
KHCJIOpOJa B JIADOPATOPUH U NMpOMBINLIEHHOCTH. [loHsATHE 0 KaTaim3aTope. O30H
— aJJIOTPOITHAs MOIU(UKAIIHS KHCIOPO/A.

TemnoBod 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
AK30- U SHIOTEPMUUYECKUE PEAKIINU.

Bonopoa. Haxoxzaenue Bomopona B Mpupoje, GU3MUYECKUe U XUMHUYECKHE
CBOICTBa, NIPUMEHEHHE, CIIOCOOBI oJIydeHHUs. [[oHATHE O KUCIOTAX U COJISX.

Bonma. ®usnueckue cBoictBa BoAbpl. Boma kak pactBopurenb. PacTBOpEI.
HacepllieHHble ¥ HEHACBIIIEHHBIE pPacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
CriocoObl BbIpaXXEHUSI KOHLEHTPAMU PAacCTBOPOB: MAaccoBasi J0Ji1 pacTBOPEHHOIO
BEILECTBA, MOJISIpHAas KOHIIEHTpauus. Poib pacTBOPOB B NpPHUPONE M B KU3HU
4eJIOBEKa.

Xumunyeckue cBoicTBa BoAbl. llonatne 00 ocHoBanusax. [lonsTHe 00
uHAuKatopax. KpyroBopoT BOAbl B NpUpOAE. 3arpsi3HEHHE NPHUPOAHBIX BO/I.
OxpaHa u ouucTka nOpupoaHbiX Boia.Kiaccudukanus  HeopraHUYECKUX
coenuHennid. Oxcuapl. Knaccudukanus okcuaos: cosieoOpasyronue (OCHOBHBIE,
KHUCJIOTHBIE, aMPOTEPHBIC) U HECOJIe00pa3yrolIe.

@u3nyecKkre U XapaKTEepHbIE XWMHUYECKUE CBOMCTBA OKCHAOB. llomyuenue
OKCHJIOB.

[ToHsiTHE O TUAPOKCHIAX — OCHOBAHUAX M KHCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. ®uznyeckue M XUMHYECKHUE CBOMCTBA KHUCJOT. [lomydeHne KHCIOT.
Kucnotsl B npupoae, NpUMEHEHNE BaXKHENIITUX KHACIIOT.

OcHoBanus. Krnaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
ocHoBanus. Illemoun, uX cBoiicTBa M cmocoObl noiyyeHusa. HepacTBopumele
OCHOBAHUS, UX CBOMCTBA U CIIOCOOBI MOTYUYECHHUS.

AmdotepHocTs. [ToHaTHE 00 aMPOTEPHBIX THAPOKCUIAX U TIOTyUCHHUE.

Conu. @usnueckue W XapakTEepHble XUMHUYECKHUE CcBoWcTBa. l[lomydyeHue
COJIEH.

['eneTrueckas CBA3b MEXAY KJIACCAMU HEOPTAaHUYECKUX COECTMHEHUN.

IKcnepumenmanvbHoe usydeHue euecms U A6IeHU:

— O3HakomIieHHE ¢ 00pa3liaMu OKCUAOB U ONTMCAHUE UX CBOMCTB.

— Ilonyuenue, cobupanue KUCI0poaa, M3y4€HHUE €ro CBOMCTB.

— [Nony4enue u cobupanue BoI0OpoOa.



— B3zaumopencTBre KUCIOT ¢ METaIaMHu

— IIpuroroBneHue pacTBOPOB C ONPEIACICHHOW MAacCOBOWM  JIOJIEM
PacTBOPEHHOT'O BEUIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U IIEI0YEN C MOMOIIBIO MHIUKATOPOB.

— B3aumopencTeue KUCIOT ¢ METAIIAMH, PEAKIUM HeWTpanu3anuu. Peakums
HEUTpaJIM3alyu.

— B3anmMozeiicTBre pacTBOpa cepHoi KHCIOTHI ¢ okcuaoM meau(11).

— [losryueHne HEpaCTBOPUMBIX OCHOBAHUM U U3YYEHHUE UX CBOKCTB.

— BrITecHEHUE OHOTO MeTajia IPYTUM U3 pacTBOpPa COJIU.

— B3anmonelicTBre TUAPOKCUA IUHKA C PACTBOPAMU KUCJIOT U IEJIOYEH.

— Pemenne skcnepuMeHTaNbHBIX 3afad Mo TeMme «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Pemenne 3amad ¢ MCNONB30BAHUEM IMOHATHM «MaccoBas HOJISI BEIIECTBA B
pacTBOpe»;  «MOJISIpHAsA  KOHIEHTpPAUsD»», C  HUCIOJIb30BAHUEM  KPHUBBIX
pacTBOpUMOCTH. PemieHne pacyeTHbIX 3aJad [0 YPaBHEHUSIM XUMHYECKHX
peaKLuui pa3HbIX TUIIOB U YPOBHEM CII0KHOCTH, B TOM YUCJIC OJIUMIIUAHBIX.

Paznen 3. Ilepuogmueckmii 3axkon wu Ilepuoamueckass cucrema
xumMu4deckux djiemenToB I.. Menaeneena.

Crpoenue aroMoB. XuMH4uecKkasi CBsI3b. OKUCIUTEIBHO- BOCCTAHOBUTEIIbHBIC
peaKunmn

[lepnognueckuit 3akoH .M. MenneneeBa. Ctpoenne artomoB. Cocras
aTOMHBIX snep. MWM3orombl. PaavoOakTUBHOCTh. ODJIEKTPOHBI. IDJIEKTPOHHAA
opOuTalb. DHEPreTHYECKUe YPOBHHM W TOIYPOBHH atoma: S-, P-, d-opOuraim.
DOnexkTpoHHBbIE KOHPUTYpAIMU M DIIEKTPOHHO-Tpaduyeckue ¢GOpMysabl aTOMOB.
PU3NYECKUN CMBICI MTOPSAIKOBOIO HOMEPA, HOMEPA NEPUOJIa U TPYIIIIbI SJIEMEHTA.
CtpoeHre 2JIEKTPOHHBIX O00JIOUEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
[lepnogmueckorn cucrembl .M. MeHneneeBa: pacrpeneiacHue dSJIEKTPOHOB IO
HDHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM U opOutayisiM. DU3NYECKUN CMBICI
[leproamyeckoro 3akoHa.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TIpyHiaM W IEpUOJaM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XUMUUYECKUX BJIEMEHTOB B
Mepuojilax M rpymmax. XapakTEPUCTHKA XHUMHUYECKOTO JJIEMEHTA MO €ro
noJiokeHuto B Ilepunoanueckon cucreme .M. Menneneena.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTHUs Hayku U npakTtukd. .M. MenneneeB — ydeHbIl U
IpaKIaHUH.



DNEeKTPOOTPUIATETLHOCTh XUMHUUYECKUX JJIEMEHTOB. XHMHUYECKAsl CBS3b.
Buasl XuMu4eckoW CBSI3M: KOBaJIGHTHas TIOJISIpHAs CBSI3b, KOBaJICHTHAas
HEToJIsIpHasl CBsI3b, MOHHAs CBs3b. MexaHW3Mbl 0Opa3oBaHUs KOBAJEHTHOW U
HOHHOHN CBSI3U. DJIEKTPOHHBIC W CTPYKTypHBIE (popMysnl BemiecTB. KaTuoHbl U
AHUOHBI.

Kpucrammueckne wu amopdHbie BemecTBa. THIBI  KPUCTALTHYECKUAX
pEIIETOK: MOHHAsI, aTOMHAs, MOJIEKYJISIPHASL U UX XapaKTEPUCTUKH.

Crenenb oxkucieHus. OrnpeneneHue CTENEHEH OKUCICHUS aTOMOB B
OMHAPHBIX COCIMHCHHUAX. OKHUCIUTEIHFHO-BOCCTAHOBUTEIILHBIC pEaKLINH.
CocTaBiiecHME YpaBHECHHMH  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMN U
paccTaHoBKa B HUX KO3 (PHUITMEHTOB METOIOM 3JICKTPOHHOTO OaaHca.

IKCNEePUMEHTAIbLHOE U3yYeHNe BellleCTB U sSIBJICHUIi:

— O3HakoMJIeHHE C 00pa3laMi METAJIOB U HEMeTaJIoB. MojenupoBaHue
CTPOCHHUS MOJIEKYJl TMpU TOMOIIA PUCYHKOB, MOJEIEH, AJICKTPOHHBIX U
CTPYKTYPHBIX (hOpMYJI.

— OnbITHl, WUTIOCTPUPYIOIINE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU.
Pemenne pacueTHpIX 3a1a4d 1o ¢GopMmyjaM U ypPaBHCHHSAM XUMHUYECKUX peaKIui
Pa3HBIX TUIIOB U YPOBHEH CJIIOKHOCTH, B TOM YHCJI€ OJIUMITHA/IHBIX.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Peanuzanusi mporpaMMmbl Kypca BHEYPOUHOW [EATEIBHOCTH «XHMUS B
HKCIIEPUMEHTAaX UM 3ajJlauyax» HampaBjieHa Ha o0OecleueHue JIOCTHKCHUS
00y4arOIIMMUCS JUYHOCTHBIX, METaInpeIMETHBIX 17| MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe gocnumanue:

— MPOSIBIICHUE IIEHHOCTHOTI'O OTHONIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
Hay4YHOMY W HCTOPUUYECKOMY HACJIEAUIO;

— T[IOHMMAaHUE€ 3HAYCHUS XUMHUYECKOW HAayKh B JKU3HU COBPEMEHHOTO
oO0IIIeCTBa, B Pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTh BIAAETh JOCTOBEPHOM HMHGPOpMALMEl O MepeaoBbIX
JIOCTUKEHUSX U OTKPHITUSAX MUPOBON U OTEUECTBEHHOW XUMUU;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAaHUSIX OO0 YCTPOWCTBE MHpa U
00IIIeCTBA;

2) epasicoancrko2o 80CNUMAHUSL:

— TMPENCTABICHUE O COLUMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JeATEIIbHOCTH;

— FOTOBHOCTh K pa3HOOOPa3HON COBMECTHOM JI€SITEILHOCTH TP BBITIOJTHEHU T
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB;

— CTpeMJIeHHEe K B3aMMOIIOHUMAHHUIO W B3aUMOTIOMOIIM B MpOIecce YI4eOHOU
JEATEeIIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IOBEJAEHHUE M IMOCTYIKU CBOMX
TOBApUILEH C TIO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) popmupoeanue yennocmu HAyyHO20 NOZHAHUSL:



— MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON peaKiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC ISt
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHHE [IEHHOCTU HAYYHOTO TTO3HAHUS ISl pa3BUTHS KXKI0T0 YeJIOBEKa
U MPOU3BOJUTENBHBIX CHJI OOIECTBA B LIETIOM, POJIM U MECTa HayKu «XUMUSD» B
CUCTEME HAay4YHBbIX NPEACTABICHUA O 3aKOHOMEPHOCTSAX PpAa3BUTHUS TPUPOIBI,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypsl 300P0GbsL:

— OCO3HaHHWE IIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3JI0POBBINA 00pa3 xKU3HHU;

— OCO3HaHHWE HEOOXOJUMOCTH COOJIOJIEHUS TMpaBuil 0€30MacHOCTH TMpU
oOpallleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) mpyooesoe socnumanue:

— ¢dopMHUpOBaHUE IIEHHOCTHOTO OTHOIIEHUSI K TPYIOBOU JEATEIHHOCTH KaK
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEA0BATEIBLCKON ESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM UYUCIIE K
npodeccusiMm HaydHOU cepbl, OCOZHAHHE BO3MOXHOCTH CaMOpEAM3aIlui B 3TON
cdepe;

6) aKonocuueckoe gocnumanue:

— OCO3HAaHME HEOOXOJAMMOCTU OTHOIIEHUS K MPUPOJE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NpUOOPETEHNE OMbITA TIIAHUPOBAHUS TTOCTYIKOB U OLIEHKH MX BO3MOXKHBIX
MOCIICICTBUUN JIJI1 OKPYIKAIOIIEN CPEBI;

— CIIOCOOHOCTh MPUMEHSITh 3HAHUS, TTOTy4yaeMble MIPU U3YYEHUU XUMUH, IS
pelieHus 3a7a4, CBI3aHHBIX C OKPYXKAIOIIEeH Cpeiou;

— aKTUBHOE HENPUATUE NEUCTBUM, IPUHOCSIINX BPEI OKPYKAOLIEH CPEE;

— TOTOBHOCTh K YYacTUIO B MPAKTUUYECKOW AESATEIBHOCTH HKOJOTHYECKOMN

HaIIpaBJICHHOCTH.



METAIIPEAMETHBIE PE3YJIbTATDBI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble JJoru4yeckme JqeMcTBUSI:

— PacKpbIBaTh CMBIC] XUMUYECKUX MOHSATUN (BBIACISATh UX CYIIECTBEHHBIC
MPU3HAKH, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMHU MOHSATUIMH);

— aHaAJIMU3UpPOBATh, CpPaBHUBATh, 0000IIaTh, BBHIOMpATh OCHOBAHUS IS
KJIaCCU(PUKAMU ¥ CHUCTEMATH3alMH XUMHUYECKHMX BEHIECTB U XUMHUYECKHX
peakuuit;

— YCTaHaBJIMBAaThb IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU
U3YUYECHHUS;

— CTPOUTH JIOTHYECKUE paCCyXICHUS (MHIYKTUBHbBIC, NEIyKTUBHbBIC, IO
aHaJIOTHH ),

— TpemsiaraTh KPUTEPUM M BBISBIATH OOINME 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B U3y4aEMbIX MTPOIIECCAX U SBICHUSX;

— J1eJ1aTh BBIBOJBI M 3aKJIIOYEHUS; YMEHUS IPUMEHSATh B MPOLECCE O3HAHUS
NOHATHS (MIPEAMETHBIC U METAINlPEIMETHbBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCIIOJIb3yeMblE B  XUMHUHU, MPeoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS
(XMMHUYECKHI 3HaK, XUMHUYecKasi (popmysia, ypaBHEHHE XUMUYECKON PeaKkiiuu) Mpu
pelieHny y9eOHbIX 3a1a4;

— XapakTepu3oBaThb H3y4yaeMble XHMHYECKHE BEIIECTBA M XUMHUYECKUE
pEaKIMU C yY€TOM MOJIETIbHBIX TIPEICTABICHUN.

2) bazoBbie HcCieI0BATENbCKUE ICUCTBUSA:

— TPUMEHATh METOJIbl HAyYHOro I[I03HaHWs BEIIECTB U SBJICHUW Ha
HMIIUPUYECKOM M TEOPETUYECKOM YPOBHAX B YyueOHOW MO3HABaTEIbHOM U
IIPOEKTHO- UCCIEN0BATEIBCKON NESITENBHOCTH;

— aHaIM3UpPOBaTh (PAKThI, BBIBIATH U (OPMYIHPOBATH MPOOIEMY,
OTPENENATh LeTb U 33J]a4H, COOTBETCTBYIOIINE PEUICHUIO MPOOIEMbl; Mpe/iaraTh
ONMUCATENIbHYI0 WA OOBACHUTENIbHYIO TUIIOTE3Y M OCYIIECTBISITH €€ IMPOBEPKY;

IIPOBOJUTH NU3MCPCHHA HCO6XOI[I/IMI)IX mapaMCTpOB, BEIYHUCIICHUA, MOACINPOBAHUC,



HAOMIOJIEHUSI U DSKCIEPUMEHTH (peasibHble M MBICIEHHBIE), CaMOCTOSTEIIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIUpPOBaTH OOOOIIEHUS M BBIBOJBI IO
pe3ysibTaTaM IpPOBEJEHHOTO OIbITAa, HCCIEIOBAaHUS, COCTaBIATh OTYET O
poJeIaHHON padoTe;

3) PaGora ¢ undgopmanmei:

— OpHUEHTUPOBATbCA B PAa3IMYHBIX HCTOYHUKAX HHGpOpMauuu (Hay4HO-
NOMYJISipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPABOYHBIE IOCOOUS,
pecypcsl UHTepHETAa);

— aHAJM3UPOBATHh UH(POPMALUIO U KPUTUYECKU OLIEHUBATh €€ JI0CTOBEPHOCTD
Y HEMIPOTUBOPEUYMBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(POPMALIUIO, 3HAUHMYIO
JUIS pelieHusl yueOHOU 3aauu;

— MPUMEHATHh Pa3IUYHbIE METOJbl, MTHCTPYMEHTHI U 3aIPOChl MPU MOUCKE U
orbope MHPOpPMALMM WIM JAHHBIX W3 HCTOYHHUKOB C YYETOM HPEIJIONKEHHON
yueOHOM! 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

— BbIOMpaTh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETHPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB M (GOpM IMpencTaBiIeHUs (CXeMbl, rpadukwu,
IyarpaMMbl, TaOJIUILbI, PUCYHKHU U APyTrHe GOpMBI);

— HCTIOJIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPeICTBA pabOThl ¢ XUMHUYECKOM
uHdopMaIuei;

— MPUMEHATH 3HAKU U CUMBOJIBI, POpMyIibl, a0OpeBHATYPBI, HOMEHKIIATYDY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJIS,THOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC Y4YeOHbIC 1eiiCTBUA:

— YMEHHUE 3aJilaBaTh BONpPOCHl (B XOJe Auanora v (Wid) AMCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

— npuoOpeTeHHe OmblTa MPE3CHTAUUU  PEe3yJbTaTOB  BBHIMOJHEHUS
XUMHUUYECKOTO JKCIEepUMEeHTa (JabopaToOpHOTO OIbITa, J1abOpaTOpHOM pabOThI MO

WCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHMKAMM NO3HABATEIBHON U
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yueTa OOLIMX MHTEPECOB M COTJIacOBaHMs MO3ULMN (00CykaeHusi, 0OMeH
MHEHUSMH, «MO3TOBBI€ INTYpPMBI», KOOPJHMHALIMS COBMECTHBIX JECHCTBUH,
OIIpE/IeTICHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON padOThI U JpYyTHE).

3. PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

— YMEHHME CaMOCTOSTEIbHO OINPEACNATh LEIU AEATEIbHOCTH, IJIaHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U INPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
IPEJIOKECHHBI  QITOPUTM JEMCTBUM IPU BBINOJHEHUH 33JaHUA C y4EeTOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO PE3YyJIbTaTa 3asiBJICHHOM LIETH,

— YMEHHE HCIIOIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, IpeajaracMble B
YCIIOBHUH 33JaHUIl. — CAMOCTOSITEJIbHO BEIOMPAThH CIIOCOO pEelIeHHs YUeOHOW 3a1auun
(cpaBHUBATh HECKOJIBKO BapUaHTOB PELLIEHUs, BEIOUpaTh HanOoJee MOAXOALIHH C
Y4E€TOM CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO padoOTy
IIPU pelIeHUU y4eOHOM UITH UCCIIeI0BATEIhLCKON 3a/1auu.

NPEIMETHBIE PE3YJIBTATHI

8 KUIACC

K koHiy oOyueHusi B 8 kjacce HpeaMETHbIE Pe3yJbTaThl W3Y4YEHHs Kypca
BHEYPOUHOUN JEATENTbHOCTH «XHMHSI B SKCHEPUMEHTAX W 3aJadyax» JOJKHBI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

— PAcKpbIBaThb CMBICI OCHOBHBIX XMMUYECKHX MOHSITHI: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, METaJll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCUTEJbHAS aTOMHas M MOJIEKYJSIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpHAas Macca, MaccoBas JOJisi XMMHUYECKOrOo JJIEMEHTa B COEIMHEHUH,

MOHHpHBIfI O6’I)CM, OTHOCHUTCIIbHAA IINIOTHOCTb ra3oB, OKCH A, KHUCJI0OTA, OCHOBAaHHC,



CoJb, aM(pOTEepHBIM OKCHA, aM(OTEpPHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJIaCCU(pUKAILUS PEaKlUi: peakiuu COCIUHEHUS, PEAKINH PA3I0KECHUS, PEaKluu
3aMEIIEHUs], peakluu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMH; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc atomMa, XMMHUYECKasl CBSA3b, MOJSIPHASL U HEMOJIIpHAs KOBAJCHTHas CBS3b,
VWOHHas CBfA3b, HOH, KaTHOH, aHWOH, pPacTBOpP, MaccoBas JOJA BELIECTBA
(mpoueHTHas KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHIIEHTpALMs BEIECTBA B
pacTBoOpe;  BIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIEHUS, OKUCIUTEIH U
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OajaHca;

— WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX IOHATHM H
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAIICHHIA;

— HCIONb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBJICHHS (opmyin
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

— ONpEeNENsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTEIIEHb OKUCJIEHHS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPHUHAJIEKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o hopMyam, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKNUX COCINHEHHUSX;

— pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHWS MacChl BELIECTB, IMOCTOSHCTBA
cocrtaBa, Ilepmogmueckoro 3akona J[.MI. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
MO3HAHUA, B TOM YHUCJIE OKCHEPUMEHTAIbHBIX M TEOPETUYECKHX METO/ax
UCCJIEIOBAHMSI BEIIECTB U U3YUYECHHS] XUMUYECKUX PEaKLUii;

— JEMOHCTPHUPOBATh IOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJEMEHTOB OT UuX monoxeHus B Ilepuoamueckoil cucreme:
ONKCHIBaTh U XapakTepu3oBaTh TabnuuHyo (opmy Illepuoanueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynmna)» u
«mobouHasa noarpynna (b-rpynmna)y», «maibie nepuoab» U «O0NbIlINe TEPUOIBDY,

COOTHOCUTh 00O3HAuUCHHUS, KOTOphie wHMeroTcs B Tabmuie «llepuoanueckas



cucreMa xumMuueckux 3nemeHtoB .M.  MeHneneeBa», C  4YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij
aJ1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBSI3b MOJIOKEHHS 3ieMeHTa B llepuogumueckoil cucreme ¢
pacrpeieIeHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOLYPOBHSIM H
OpOUTAJISIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

— KJIacCU(UIUPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TeroBoMy 3G heKTy);

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NUECKHE U XHUMHUYECKHE CBOMCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB: KUCIOPO/a, BOJIOPOJA, BOJIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJIEH, T€HETHUYECKYIO CBSI3b MEXKIY
HUMH, TOATBEPKAAs MPUMEpPAMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

— OIKCHIBATH POJIb KUCIOPOJa, BOJOPOJa U BOJABI B IPUPOJIHBIX MpoIleccax, B
JKUBBIX OpPraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MO>XHO€ MCTIOJIb30BAHHE B COBPEMEHHBIX TEXHOJIOTUSIX;

— OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX
COCTaBa M CTPOCHMS, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILCHUN B
Pa3JIMUHBIX YCIOBUSIX;

— BBIYHCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOIrO 3J€MEHTa B COCUHEHUH,
MacCOBYIO JIOJIF0 XMMHMYECKOTO 3JIEMEHTa Mo (opmylie COEAMHEHHs, HaXOIUTh
POCTEUITyI0 (hOpMYITy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JOJISIM JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHUEHTpPAIMIO BEIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEAKIINY;

— penaTh pacyeTHHIE 33/1a4d MO U3yYaeMbIM TEMaM Kypca XMMUHU Pa3INYHBIX

THUIIOB U YPOBHA CJIOKHOCTH, B TOM YHCJIC OJUMIIMAIHEBIC, BBI6I/Ipa$I AJICKBATHYIO



(GU3MYECKYI0 MOJIeNh, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— NMPUMEHATh OCHOBHBIE OIEPaIlMi MBICIUTEILHON NeATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3aIINIO, KIACCU(DUKAIINIO, BHISIBICHUE
NPUYUHHO- CJIEICTBEHHBIX CBSA3€H — [IJI1 U3Y4YEHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIO/ICHUE,
U3MEpPEHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (peajbHBIM W MBICICHHBIA) — A
OCBOCHHUSI Y4EOHOTO COJIEp>KaHuUs;

— pacKphIBaTh CYIIHOCTh IIPOIIECCOB OKHUCJICHWS W BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TMPOCTBHIX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM DJIEKTPOHHOTO OaaHca);

— YCTaHABIWBATH CBS3M MEXIY pPEATbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMM, MPOUCXOISAIIMMHU B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEUIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

— cobOmomath mpaBuiia Oe3omacHOM paboThl B JlabopaTtopuu MpuU
WCITOJIb30BAaHUU XUMHUYECKOM TIOCYIbl W OOOpYAOBaHHS, a TakkKe IpaBHIia
oOpalmieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSMH BBITTOJHEHHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHUI0 U COOMPAHHIO
ra3zo00pa3HbIX BeHIeCTB (BOJOPOJa M KHUCIOPO/AA), MPUTOTOBJICHUIO PACTBOPOB C
OTIPEJICTICHHOW  MacCOBOM  JIOJIE  pacTBOPEHHOTO  BEIECTBA,  PEIICHUIO
DKCIIEPUMEHTATIBLHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACCHl HEOPTraHWYECKHUX
COCIMHCHUI;

— JIEMOHCTPUPOBATh BIIAJICHUEC OCHOBAMH XUMHUYECKOHW TPaMOTHOCTH,
BKJIIOUAIOIICH yMeHUsI 0€30MmacHOro oOpaiieHus ¢ BEeIeCTBAMM, UCIOJIb3YEMbIMU
B TMOBCEIHEBHOM JKM3HU, a TAK)Ke 3HAHUE TIPABUJI TIOBEACHUS B IIENISIX COEPEKEHUS
3I0POBbS U OKPYIKAIOILIEHN CPEbI;

— Y4aCTBOBAaTh B MPOEKTHO-UCCIICIOBATEIBCKON JESITCIIBHOCTH XUMHYECKOU

1 XUMUKO-3KOJIOTHUECKOM HAIIPaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM KosunuyecTBo OcHoBHOE OcHOBHBIE BHbI (undposbie)
n/n NPOrpamMmbl 4yacos cojepsKaHue eI TeJIbHOCTH o0pa3oBaTe/bHbIe
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Brinosinenue
TBOPUYECKUX
3aJIaHNM,
PaCKpPBIBAIOIINX
XuMHUs — BayKHAs pOJIb XUMUU B
o0nacTb IPUPOJIE U JKU3HU
€CTECTBO3HAHUSA U YyesioBeKa, €€ CBsI3b C
MPAKTUYECKOU JIPYTUMHU HAyKaMH.
NeSITeIbHOCTH IIpoBenenue
XuMmus — BakHasi 00J1acTh yenoseka. [IpaBuna =~ skcnepumeHra: —
1.1 €CTECTBO3HAHHUA U IPAKTHUUYECKON 2 6e30macHoro N3ydenue n
JESATEIBHOCTH YEJIOBEKA oOparieHus ¢ OINMCaHNE
BEILIECTBAMHU U (buznuecKkux
1a60paTOPHBIM CBOMCTB 00pa3IioB
000pyI0BaHUEM. HEOPTaHUYECKUX
Uuctele BemecTBa M BemecTB. — [IpaBuina
cMecH paboTHI B
naboparopuu u
MpUEMBI O0paIeHUS
¢ 1abopaTOPHBIM
o0opymoBaHuEM. —




Pa3nenenne cmecei

1.2

BemecTtBa 1 XUMHU4YECKHE peaknuuu

ATOMBI, MOJIEKYJIBI,
XUMUYCCKHE
3JIEMCHTEL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOTO
CTPOCHHUS.
XumMuueckas
bopmya.
OTHOCHTENBHAS
aTOMHas Macca.
OTHOCHTENBHAS
MOJIEKYJIApHAs
macca. MaccoBas
JIOJISI XUMHUYECKOT'O
SJIECMEHTA B
COE€TUHECHHU.
KomnyectBo
BEIIIECTBA.
Momnspaas macca.
Pacuets! o
dhopmynam
XHUMHYECKHX
COCTUHECHUIH.
MounstipHast macca
CMECH BEIIIECTB.
MoinsHas goias
XHMHYECKOTO
9JIEMEHTA B

Brrsasienne
pa3Iu4Yui MEXIy
(bu3nUecKUMU U
XAUMUYCCKUMU
SIBIICHUSIMU.
Pacno3naBanue
(bU3UIECKUX U
XAMHYECKHUX
SIBJICHHI
Ornpenenenue
MIPU3HAKOB
XHMUYECKHUX
peakuui, yCiuoBHit
UX IPOTEKaHUS.
PaccranoBka

K03 (HULIHEHTOB B
cxeMax XUMHYCCKUX
peakuuii.
[IpoBenenue
BBEIUMCIIEHUH 110
dbopmynam u
ypaBHEHUSM
XHUMUYECKHUX
peaKLuii.
IIpoBencHue
JKCIEPUMEHTA —
Onucanue
(dbuzmyecKux
CBOMCTB 00pa3IoB




COCIMHECHHH.
Xumuyeckas
peakuus u ee
MPU3HAKU. Y CIIOBUS
MIPOTEKAHUS
XUMHUYECKUX
peakuuii. Tunsl
XUMHUYECKUX
peakuuii. PacueTsl
110 XUMHUYECKUM
YpaBHEHUSIM

HEOPraHUYECKUX
BEIICCTB — METAILJIOB
1 HEMETAJIOB. —
HaOmronenue
(bU3UIECKUX 1
XHUMUYCCKHUX
SIBJICHUH. —
Habmonenue u
OITMCaHHE
MIPU3HAKOB
MpOTEKaHUS
XUMHUYECKHUX
peaKuil pa3HbIX
TUIIOB. PelieHue
pacYETHBIX 3a7a4 110
dbopmynam u
ypaBHEHUSM
XHUMUYECKHUX
peakuuin
Pa3IMYHOTO YPOBHS
CIIOKHOCTH, B TOM
YHCIIC

OJUMITHATHBIX
HToro
Paspnen 2. Bo3ayx. IlonsaTue o razax. Kuciaopoa. Oxcuabl
[IpencraBnenus o [IpoBenenue
Bozayx. Ilonsrue o razax. Kucnopon. ra3zax. Bozoyx. JKCIEPUMEHTA —

2.1 Okcuapl

3akoH ABOTrajpo.
OTHOCHTENILHAS

O3HaKOMIIEHUE C
o0pasiamMu OKCHJIOB




IUIOTHOCTH I'a30B.
Onpenenenue
OTHOCHUTEIIbHOU
MOJIEKYJIIPHOM
Macchl
ra3o00pa3Horo
BEIIECTBA 10
HM3BECTHOM
OTHOCHUTEIBHOU
IUIOTHOCTH.
OO0BEMHBIE
OTHOILIEHUS T'a30B
MPU XUMHUYECKUX
peaKIusX.
Kucnopon. O3o0H.

Y OIIUCAHUE UX
CBOMCTB. —
[Tonyuenue,
cobupanue
KHUCJIOpO/a,
H3y4YEHUE ero
cBolCTB Pemienne
PacYETHBIX 3a7a4 110
ypaBHEHUSM
XUMHUYECKHUX
peakuuii u
TEPMOXHUMHUYECKUM
YpaBHEHUSIM
Pa3IMYHOTO YPOBHS
CJIO)KHOCTH, B TOM

TennoBoii 3¢ ekt quclie
XUMHUYECKON OJIUMITUAHBIX
peakuuu
IIposencHue
JKCIIEPUMEHTA —
[Tonyuenue n
Bogopon. CoiictBa  coOupanue
BOJIOPOJIA. BOZIOpOJIA. —
[Tonyuyenue u B3anmopencrteue
2.2 Bogopoa. IlonsTue 0 Kucaorax v comsix
IIPUMEHEHNE KHCJIOT ¢ METAJIIaMH

Bojopoza Ilonsarue
0 KUCJIOTax U COJIAX

Pemrenue pacu€THbix
3a/1a4 1o
YpPaBHEHUAM
XUMHYECKHX
peakuuii, B TOM




qHuCJIIC

TEPMOXUMHUYECKUM

Boga. Boga kak
pacTBOPUTEIIb.
PactBopsI. IIpoBencHue
Hacrkiennsie u JKCIEPUMEHTA —
HEHACHIIIIEHHBIC [IpuroroBnenue
pacTBOPBI. pacTBOPOB C
PactBopumMocTh onpeacIEHHON
BEILIECTB B BOJIE. MacCOBOH JoyIeH
Crnioco0sl pacTBOpEHHOTO
BBIPAKEHHUS BelecTsa. Pemenne

93 Bopa. PactBopsl. [lonsitue 06 KOHILIEHTpALIUU 3a7a4 C

' OCHOBAHHMIX pacTBOpPOB: HCIIOIb30BAaHUEM
MaccoBast J0JIs MMOHSATHI «MaccoBast
PacTBOPEHHOTO JIOJIS BEIIECTBA B
BEIIICCTBA, pacTBope»;
MOJISIpHAst «MOJISIpHast
KOHIICHTpALIUS. KOHIICHTPALIUS», C
XuUMUUeCcKue HCMOJb30BAHUEM
CBOMCTBA BOJILI. KPUBBIX
[Tonsitue 06 pacTBOPUMOCTH
OCHOBAHHSIX.
HNuaukaropsl
Knaccudukamms CocrasiieHue
HEOPTaHUYECKUX (hopmys OKCHIOB,
OCHOBHBIE KJIaCChl HEOPTAHHMYECKUX . .
2.4 . COEIUHEHNI. KHCJIOT, OCHOBAaHUH,
COeIMHEHUI

OKcHIbL. COJIEH M UX

I'mppoxcuns!.

Ha3BaHUU IO




KucnoTsl.
OcHoBaHUs
pacTBOpPUMBIC
(mémoun) n
HEpPacCTBOPHUMBIE.
AwmdorepHbie
OKCUJIBI U
ruapoxcuabl. Comu.
duznueckue u
0o0IIHMe XUMHYECKHE
CBOMCTBa
TePEYHCIICHHBIX
KJ1aCCOB
HEOPraHUYECKHUX
COCIUHCHHH, NX
o01e criocoOnl
TOJTyYCHUS,
MIPUMEHEHHUE.
I'eneTnueckas CBI3b
MEXIy Kiaccamu
HEOPraHUYECKUX
COCIUHEHUI

MEXKIYHAPOIHOM
HOMEHKJIaType.
CocraBnenue
MOJIEKYJISIPHBIX
YpaBHEHUH peaKkIiui,
WJUTIOCTPUPYIOIIHUX
XUMHUYECKUE
CBOWCTBA M CIIOCOOBI
TOJTyYEHUS BEIIECTB
M3y4YEHHBIX
KJIACCOB/TPYIII, a
TaKXe
MOATBEPKIAIOIIHNX
TE€HETUYECKYIO CBA3b
MEXy HUMH.
[IpoBenenue
AKCTIIEPUMEHTA —
Omnpenenenne
pacTBOPOB KUCIOT U
LIEeJI0YeN C
MIOMOIIbIO
WHJIUKaTOPOB. —
BzanmoneiictBue
KHCJIIOT C
MeTaJUIaMH,
peakuuii
HEUTpaIU3alnH.
Peakuus
HEUTpalIu3aluu. —
Bzaumopeiicteue




pacTBOpa CepHOM
KHCJIOTHI C OKCHJIOM
meau (11). —
[Tonyuenue
HEPaCTBOPUMBIX
OCHOBaHHUM U
H3y4YeHUe UX
CBOMCTB. —
BrITecHeHHE OTHOTO
MeTaJuia IPyruM U3
pacTBopa Ccoju. —
BsaumogeiictBue
TUJPOKCHUJIA IIMHKA C
pacTBOpamMu KUCJIOT
H IeJIoueil. —
Pemenne
AKCTIEPUMEHTATBHBIX
3aJ1a4 110 TeME
«OCHOBHBIE KJIACCBI
HEOPraHUYECKUX
CO€TUHEHUI.
Pemrenue pacu€THbix
3aja4 1o
YpaBHEHUSM
XHMUYECKHX
peakIuil pa3HbIX
TUIIOB U YPOBHEM
CIIOKHOCTH, B TOM
YHCIIe
OJIMMIINATHBIX




Hroro
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Pa3znea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemenToB /. U. MenaeneeBa.

3.1

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMUMHUYECKUX
anemenToB [[.. Menaeneena.
Crtpoenue atoma

[Tepuonnueckuii
3aKOH XMMHYECKUX
anemenTtoB J.H.
Menneneesa u
CTpOEHHE aToMa.
CocTaB aTOMHBIX
saep. CtpoeHue
3JIEKTPOHHBIX
000J109€K aTOMOB
nepBbix 20
XUMHYECKHX
3JIEMEHTOB
[Tepuonnueckon
CUCTEMBI
XUMHUYECKUX
anemenTtoB J[.1.
Menneneena.
3aKOHOMEPHOCTH
W3MEHEHUs CBOWCTB
aTOMOB pajuyca
aTOMOB
XUMHUYECKUX
3JIEMEHTOB,
METAJUTMYECKUX 1
HEMETAJUTMIECKUX
CBOWCTB IO
rpynmnam u

MoaenupoBanue
CTPOEHHE aToMa,
SHEPTreTUYECKUX
YPOBHEU U
MOAYPOBHEHN IIPHU
IIOMOIIIM PUCYHKOB,
IEKTPOHHBIX
KOH(puUrypauuii u
AEKTPOHHO-
rpadu4IecKux
dbopmy.
OO0BpsicHeHHE 00IuX
3aKOHOMEPHOCTEH B
N3MEHEHUHU CBOMCTB
XUMHUYECKUX
3JIEMEHTOB.
[IpornosupoBanue u
XapaKTepUCTHKA
CBOMCTB
XUMHUYECKUX
3JEMEHTOB M UX
COCIMHEHUH Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepuonnueckoi
CUCTEMBbI
XUMHUYECKHUX




MEepUOJIaM.
HUsmenenue
KHCJIOTHO-
OCHOBHBIX CBOMCTB
COCTUHEHUN
XUMHYECKHX
9JICMCHTOB B
nepuoaax u
rpyImax.
XapakTepucTuka
XHUMHYECKOT'0
3JIEMEHTA 110 €ro
MOJIOKEHHUIO B
[Tepuonuueckoi
cucreme J[.1.
Menneneena

DJICMCHTOB.
Brmonnenue
SKCIIEPUMEHTA —
O3HaKoOMIICHHE C
obpasmamu
MCTaJIJIOB U
HEMETAJLJIOB.
NuauBunyanbHble
WJTU TPYMIIOBBIC
MPOEKTHI IO TEME
«Ilepuognueckuit
3aKOH U
Ilepuonuueckas
cHcTeMa
XUMHYECKUX
anemenTtoB J[.1.
Menneneena.
Crtpoenue aTomay

3.2

Xummnueckas cBg3b. OKHUCIUTEILHO-
BOCCTAHOBUTCIIbHBIC PCAKIITUN

XuUMHUYECKas CBS3b,
€€ BUBI.
MexaHu3Mbl
o0OpazoBaHms
KOBAJIEHTHOU U
HWOHHOU CBSI3H.
DNEKTPOHHBIE U
CTPYKTYpHBIE
(opMyJIBI BEIIECTB.
Karunons! u
AQHUOHBI.
Kpucrannmueckue n

MogenupoBanue
CTPOEHHUSI MOJIEKYJI
TIPU TTOMOIIN
PUCYHKOB, MOJIENEH,
AJIEKTPOHHBIX U
CTPYKTYPHBIX
bopmy.
PaccranoBka
KOA(PHUIMEHTOB B
cxemax
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX




amopQHbIe
BellecTBa. THUIIBI
KPUCTAJUTMYECKHUX
PEUIETOK.
OKuCINTEIIHFHO-
BOCCTaHOBUTCIILHBIC
peakiuu

peaKuuii METOAOM
3JE€KTPOHHOTO
Oananca.
[IpoBenenue
JKCIEPUMEHTA —
OnbITHI,
WUTIOCTPUPYIOIINE
OKHCIIMTEIBHO-
BOCCTAHOBUTEJIbHbIE
peakuuu. Pemenue
pacy€THBIX 3a/1a4 10
dbopmynam u
YpaBHEHUSIM
XUMHUYECKUX
peakui pa3sHbIX
THIIOB U YPOBHEH
CJI0’KHOCTH, B TOM
qucie
OJINMITHAIHBIX

Hroro

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne m/m Tema ypoxa KonrTpoabubie IIpakTuueckue wHppoBbIe
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypenI
[IpakTukym. Ponb XxuMuu B )KM3HH Y€JI0BEKA
[IpaxkTukym. UucTele BemecTBa U CMECU 1
3 [IpakTukym. BeinmonHeHne TBOPUECKUX 3a0aHUI 1
10 TeM€ «ATOMBI U MOJIEKYJIBI»
4 IIpakTukym. BellloJIHEHNE TBOPYECKUX 3aJaHUI 1
10 TeMe «XHUMHUYECKUE DIIEMEHTB»
[Ipaxktukym. Pemenne 3anga4 o teme
5) «Xumuueckas popmyna. BaneHTHOCTS aTOMOB 1
XUMHYECKUX JIEMEHTOB)»
[IpakTukym. ATOMBI, MOJIEKYJIbI, XUMUYECKHE
6 27eMeHTHI. BelecTBa MOJIEKYISIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHMS. XUMUYECKas
dbopmyna
5 [IpaxTrkym. Pacu€rsl o XuMH4YECKUM 1
dhopmynam
8 [IpaxTukyMm.YpaBHEHUSA XUMUYECKUX PEAKIIUN 1
9 [IpaxkTukym. Pacué€rsl o ypaBHEHHUSIM 1
XUMHYECKHUX PEeaKIHi
10 IIpaxtukym. Pacuérsl o ypaBHEeHUAM 1
XUMHUYECKHUX PEAKIUH
11 [Tpaktuxym. [IpencraBnenue o razax. Bo3gyx 1




KaK cMech ra3oB. 3akoH ABoraapo. O0bEMHBIE
OTHOIICHHS T'a30B IIPH XUMHUYECKUX PEAKLIUS

[Tpaktukym. TemnoBoi 3pPeKT XUMUIECKIX

12 . 1
peakuuit

13 [IpakTukym. Pemenue 3a1a4 o ypaBHEHHSIX 1
XUMUYECKHUX peaKIui

14 [IpakTukym. Bogopon u ero cBoiictsa 1
[IpakTukym. Pemenne pacu€rHsiX 3a7a4 1o

15 YPAaBHEHUSAM XUMHUYECKUX PEAKLIUN C y9aCTHEM 1
BOZIOpOZIA

16 [IpakTukym. Pemenne pacu€THsIX 3a7a4 o 1
YPaBHEHMSM XMMUYECKUX peaKIHii

17 [Ipaxktukym. Pemienne pacy€THeIX 3a1a4 ¢ 1
HCIOJIb30BaHUEM T'a30BbIX 3aKOHOB

18 [IpaxkTukym no teme «Boxaa u e€ cBolicTBa. 1
OcHoBaHus»
IIpakTukym. Pemenue 3anau ¢ UCIIONB30BaHUEM

19 MIOHSTHSI «MaccoBas J0JIs1 PACTBOPEHHOTO 1
BELIECTBA

20 [IpakTukym no teme «OKCUIBI» 1

21 [IpakTukym no teme «OCHOBaHUS» 1

22 IIpakTukym no reme «Kucinoren» 1

23 [IpakTukym no teme «Conny» 1
IIpakTukym no reme «l'eHeTndeckas cBs3b

24 MEXy KJIacCaMy HEOPraHMUECKUX 1
COCIMHEHUI»

o5 [Ipaktukym. Pemenue 3aga4 nmo hopmynam u 1

YpaBHEHUSIM XUMHYECKHUX PEaKIIHi




[Tepuonnueckuii 3aKOH XUMUYECKHUX 3JIEMEHTOB

26 1
J.W. MenneneeBa u CTpOEHUE aTOMa

97 [Ipaktuxym. CoctaB aToMHBIX sijiep. CTpoeHue 1
ANEKTPOHHBIX 000JI0YEK aTOMOB
[TpakTuKym. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB paJinyca aTOMOB XUMHYECKHUX

28 9JIEMEHTOB, METAUIMYECKUX U 1
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U
nepuoiam
[IpakTukym. XapakTepucTUKa XUMUYECKOTO

29 9JIEMEHTA MO €0 MOJIOKEHUIO B 1
[Tepuonuueckoii cucreme /.M. Menaeneena

30 XuMHUecKas CBI3b U €€ BUIIBI 1
[TpakTukym. Mexanu3mbl 00pa3oBaHus

31 KOBQJICHTHOW M MOHHOMU CBSI3U. DJIEKTPOHHBIC U 1
CTPYKTypHBIE (hopmyITbl BemecTB. KaTHoHBI 1
AHUOHBI

39 Kpucrannuueckue u amop¢HbIe BEIIECTBA. 1
THUIBI KPUCTATIINYECKUX PEIIETOK

33 [TpakTukym. OKUCIUTENHHO- 1
BOCCTaHOBUTENIbHBIC PEAKIIHH

34 O0001IeHE U CUCTEMATH3AIM 3HAHNH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTunyeckue tupposkic
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
[IpakTukym. [leppoandeckas cucrema
1 XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa. 1
Crtpoenue BeniecTBa. XUMHUYECKas CBSI3b
5 [IpakTukym. OCHOBHBIE KJIACCHI 1
HEOPraHUYECKUX COCANHEHUI
3 [IpakTukym. D1eMEHTbl XUMHUECKON 1
TepMOJUHAMHUKHU. 3aKkoH ['ecca
[IpakTrkym. CKOpOCTh XUMHUUYECKOW PEAKIINH.
4 @aKTOpBbI, BIUAIOIINAE HA CKOPOCTh XUMUYECKOMN 1
peakuuu. [loHsTHE 0 XMMHUYECKOM PAaBHOBECHH,
npuHuun Jle [HlaTense
5 [Ipaktukym. OKuCAUTENBHO- 1
BOCCTAHOBUTEJIBbHBIE PEAKIIUU
[TpakTrKym. DIEKTPOIUTHYECKAS TUCCOIUAITUS.
XuMHUecKue peakuu B pactBopax. CUIIbHbBIE U
6 ciabbie AIeKTpoNuThl. CTeneHb AUCCOIUAIIIH, 1
KOHCTaHTa aucconuanuu. Monnoe
npou3BeieHrne BoJbl. BoopoaHbiil moka3areinb
; [IpakTukym. Peakiium nonHoro oomeHa. 1
I'mpponus conen
8 [Ipaxktuxym. Pemenne 3agad o teme 1

«DNEKTPOIUTUYECKAS TUCCOITHAITHS.




XUMHUYECKUE PEAKIIUU B PACTBOPAX»

[Tpaktukym. OO1mas xapakTepucTUKa

| HeMeTauloB. ['aoreHsl

10 [IpakTukym. XJ0p 1 €ro BaxKHeUIIne
COCUHECHUSA

11 [TpakTukym. O01mas xapakTepucTuka
XUMHUYECKUX 371eMeHTOB VIA-Tpymnbl

12 IIpaktukym. Cepa u €€ BaKHEHIINE COCINHEHUS

13 [Ipaxktukym. Pemienne 3aga4d o ypaBHeHUSAM
XUMHUYECKHUX PEaKIUH

14 [TpakTukym. O01mas xapakTepucTuKa
snemeHToB VA-Tpynmbl. A30T U €ro CBOMCTBA

15 [IpakTukym. BakHelme coelnHEHUs a30Ta

16 [IpakTukym. Pemienne pacy€THbIX 3a1a4 10
TeMe «A30T U €ro BaKHEUIINE COSTUHEHUS»

17 [Tpaktukym. @ocop u ero BaxxHeimume
COETUHEHUS

18 OOmas xapakTepucTHka 31eMeHToB IVA-
IPYIIBL. YTIEPOX U €r0 CBONCTBA

19 [IpaxkTukym. Baxkneimme coequaenus yriaepoaa

20 IIpakTukym. KpeMHuuii u ero coennHeHus

21 [IpakTukym. Pemienne pacy€THbIX 3a/1a4 1O
YpaBHEHUSIM XUMHYECKHUX PEaKIUi
OO6m1ast XapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU UX

22 nonoxxenus B [lepuoandeckoii cucreme

xumudeckux djementoB .. Menaeneesa u
cTpoeHust aToMoB. O0IIHEe XUMHIECKUE




CBOMCTBA METAJIJIOB

23

24

Koppo3sust MmeTaiioB. CruiaBel METAJLIOB.
OO6mmue crnocoObl MOTYYeHHUS METAILIOB.
DneKTpoan3

[IpakTukym. [l{enoyHbie MeTaLIbI U UX
BaYKHEHIIINE COeTUHEHUS

25

[IpakTukym. lllenoyHO3eMeENbHBIE METAIUIBI,
MarHui U uX BaXKHEUIINE COeAMHEHUS

26

27

28

[IpakTukym. ATIOMUHUN U €T0 BaKHEUIIINE
COCIMHEHMS

OOw1ast xapakTepucTHKa MeTaJU10B b-rpymm.
[IpakTukym. Mensb, cepedpo, LIMHK U UX
BAKHEHILINE COCTUHEHUS

[Ipaxtukym. JKene3o u ero BaxxHeumue
COCIMHEHUS

29

30

31

32

Baxneiiimue BemecTBa 1 MaTepualbl, 00J1acTu
ux npuMmeHenus. HoBeie maTepuansl 1
TEXHOJIOTUH. [ [pUHINIBI «3€JIEHON XUMUW)

Xumus u 310pPOBBE. OKOJIOTUYECKHE HpO6JIeMLI,
CBA3aHHBIC C COCAMHCHUAMU YTJICpOa, a30Ta,
CCPhBI, TAXKECIIBIX METAIJIIOB

[Tpaktukym. O6001eHe n3yueHHoro. Pemenue
KayeCTBEHHBIX U KOJIMYECTBEHHBIX 3371a4 110
U3Yy4EHHBIM TeMaM

[IpakTukym. O6001eHne n3ydeHHoro. Pemenne

Ka4C€CTBCHHBIX U KOJIMYCCTBCHHABIX 3aaa4 I10
HU3YUCHHBIM TEMaM

33

[Tpaktukym. O6006meHNEe H3ydeHHOTO. Pemenne




Ka4CCTBCHHBIX U KOJIMYCCTBCHHABIX 3a4a4 I10
HU3Y4YCHHBIM TEMaM

[Tpaktukym. O6001meHe n3ydyeHHoro. Pemenne
34 Ka4C€CTBCHHBIX U KOJIMYCCTBCHHBIX 3a1a4 I10

HU3YUYCHHBIM TCMaM

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34
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