IOro-BocTouHoe ynpaBienne MUHUCTEPCTBA 00pa3oBanus Camapckoit 001acTi

CTpyKTypHOE MO/Ipa3JielieHUue TOCYAaPCTBEHHOTO O KETHOTO 00111e00pa30BaTeIbHOTO YUPEHK ACHHUS
Camapckoii o6sacTu cpemHeit o0rmeo0pa3oBaTeTbHON MIKOIH "O0pa3oBaTeNbHBIN IIEHTP" UMEHU

T'epos Coserckoro Coro3za Bannukuna MBana JImurpuesuua

. AJieKkceeBKa MyHUITUTNIAILHOTO paiioHa
AnekceeBckuii Camapckoii 001aCTH - IIEHTP
JIOTIOTHUTENHHOT0 00pa3oBanms nereii "Pa3surtue"

«COI''TACOBAHO» «YTBEPXJIAIO»

[IporpamMma paccMOTpeHa Ha 3acelaHuu Hupextop I'bOY COIII c. AnekceeBka

kadenpsl «JlomonHuTenbHOE 00pa3oBaHKE)

E.A. YepennukoBa

[Iporokois Ne 1 ot «03» aBrycra 2026 r. ITpuxa3 Ne208-ox ot «03» aBrycra 2026 roga

A1)\

Moanucaxo: FTOCYAAPCTBEHHOE BIOPKETHOE N
OBLLEOBPA3OBATE/TIbHOE YYPEXOEHWE CAMAPCKOU
OBNACTW CPEAHASA OBLEOBPA3OBATENbHASA LIKONA
"OBPA3OBATE/NbHbIN UEHTP" UMEHW TEPOA COBETCKOIO
COO3A BAHUYKUHA MBAHA AMUTPUEBWYA C. ATIEKCEEBKA
MYHULIMNATNBLHOrO PAMOHA ANEKCEEBCKWIN CAMAPCKOM
OBNACTU

DN: cn="OCYAAPCTBEHHOE BIO[PDKETHOE
OBLLEOBPA3OBATESIbHOE YYPEXAEHNE CAMAPCKOM
OBJIACTW CPEAHAA OBLUEOEPA3OBATESIbHASA LUKONA
"OBPA3OBATE/bHbIV UEHTP" UMEHW TEPOA COBETCKOIoO
COIO3A BAHUYKUHA MBAHA AMUTPUEBWYA C. ATIEKCEEBKA
MYHWUUWMANBHOIO PAMOHA ANIEKCEEBCKUM CAMAPCKOU
OBIACTH, c=RU, 0=FOCYJAPCTBEHHOE BIOIPKETHOE
OBLLEOBPA3OBATESIbHOE YYPEXAEHNE CAMAPCKOM
OBNACTU CPE[IHAA OBLIEOBPA3OBATESIbHAA LUKONA
"OBPA30BATE/IbHbIV LIEHTP" UMEHW FEPOSi COBETCKOIO
COIO3A BAHUYKNHA UBAHA IMUTPUEBWYA C. ATIEKCEEBKA
MYHUUMNANBHOrO PAIOHA ANEKCEEBCKNIA CAMAPCKOW
OBIACTW, email=obrazcentr63@gmail.com
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I[OHOJ'IHI/ITGJ'IBHEIH O6Hl€06paBOBaTeHBHa$I O6HI€p33BI/IBaIOHIa$I IIporpamMmma

€CTECTBEHHO-HAYYHOUN HANPAaBICHHOCTH

«Mup XUMHUHU B 3aa49aX»

Bo3spact obyuaromuxcs — 15-17 ner

Cpok peanu3anuu nporpaMmsl: 1 roa

Pa3paboTuuk:

JlyxpstHoBa Onbra MiBanoBHa,

nearor JOMOJHUTEIBHOTO 00pa3oBaHus

c. AnmekceeBka, 2026



IosicHUTENLHAA 3aANNCKA

JlononHuTeNnpHas 001epa3BuBaroiias nporpamma « Mup XMMuu B 3a71a4ax» UMeEeT
€CTECTBEHHOHAYYHYIO HAMPaBIEHHOCTb, SIBISETCS MOIU(DUIIMPOBAHHOM.

AKTYaJIbHOCTH

CoBpeMeHHbIE KOHIENIMKA 00pa30BaHMs MPOIATaHIUPYIOT aHTPOTIOLEHTPUYECKUIT
MOJIX0JI, CyThbKOTOPOTO 3aKJIt0YaeTcsi B (POpMUPOBAHUH BHICOKOW CAMOOIICHKU YEJIOBEKa,
a 00pa3oBaHKE TOHUMAETCAKAK MPOLIECC «OKYJIbTYPUBAHUSD) €T0. DTO 03HAYAET, UYTO
00111ecTBO TpeOyeT MOATOTOBKH CBOOOIHOM, CAMOCTOSITEIbHOM, CO3HATEILHON U
OTBETCTBEHHOU JINYHOCTH, TUYHOCTHU, YMEIOIIECH MPEBUIETh MPEISTCTBHUSI,
MPeo0IeBaTh UX, a TAK)KE BJIAICIONICH HABBIKAMH CaMOCOBEPIIICHCTBOBaHMUs. B cBs3H ¢
TUM (opMyJia TaKoi pabOThI BBITIIAIUT CIEAYIONIUM 00pa3oM: 3HAaHUE + KeJIaHUE =
JCMCTBHE, YTO PUIAET EATEIHLHOCTH YEIOBEKa XapaKTep CaMOCTOSTEIIbHOCTH,
BCECTOPOHHETO CAMOBBIPAXKCHHS.

HuddepentmpoBaHHbIi MOAX0 B 00YYEHHUH 110 JAaHHOU MporpamMMe MposiBIIseTCs
Yyepe3 TaKhe acleKThl, KaK: - YIJIOTHEHUE U YKPYITHEHHE OJIOKOB TEOPETUUECKUX
3HAHM, YTO MO3BOJIAET YBEIMYUBATH BPEMS HA CAMOCTOSATEIbHYIO paboTy
0Oy4JaronIuXxcsi 1Mo AOMOTHUTEBHON IPOrpaMme; - cuctema nudepeHImpoBaHHOTO
00y4YeHHs C YI4ETOM MOICPKKU B MIPEOJOTICHUH YI€OHBIX TPYAHOCTEH KaXI0T0
pebeHKa; - Co3aHNe «CUTYyaIlMu ycrexa» B HayKe, KOTOPYIO BbIOpa oOydaromuiics
JI00POBOJIBHO B COTJIACHU C POJUTEISIMH, B COOTBETCTBUU C IMYHBIMU HHTEPECAMH U
MOTPEOHOCTSIMHU, TJI€ OH BCTYMAeT B PaBHOIIPABHBIN AUAJIOT ¢ megaroroM. Kypce
MOCTPOEH MO CIUPAJIU,T. €. UMEET MECTO BO3BpAIICHUE K paHEe U3YUYEHHBIM TEMaM Ha
0oJiee BBICOKOM YPOBHE.

IIporpamma pa3padoTaHa B COOTBETCTBHH ¢ HOPMATHBHO-NIPABOBbLIMH

AJOKYMCHTaAMM:

o ®decnepanbuplii 3ak0H OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoii

Denepaunmny;

e Vka3 Ilpesunenra Poccuiickoii ®@enepamuu ot 02.07.2021 r. Ne 400 «O Crpareruu

HallMOHAJIbHOM Oe3omacHocTH Poccuiickoit deneparuny;



Vka3 [Ipesunenta Poccuiickoit @eneparuu ot 09.11.2022 r. Ne 809 «O06 yTBepkaeHun
OCHOB TOCYJAapPCTBEHHON NOJUTUKH MO COXPAHEHUIO M YKPEIUICHUIO TPATULIUOHHBIX
POCCUICKUX TYXOBHO-HPABCTBEHHBIX LIEHHOCTEN»;

Vka3 Ilpesunenta Poccuiickoii @enepannu ot 7.05.2024 r. Ne 309 «O HanMOHAIBHBIX
nensx passutusa Poccuiickont @enepanuum Ha nepuon 10 2030 roga M Ha NEPCUEKTUBY
10 2036 rogay;

KoHnermust pa3BuTHs AOMOTHUTENIbHOTO oOpazoBaHus g0 2030 roma (yTBepkacHa
pacnopstxkenueM [IpaBurensctBa PO ot 31.03.2022 Ne 678-p);

N3MEHEHU I, xotopsie BHOcATCS B pacniopsikenue IIpaBurensctBa PO ot 31.03.2022
Ne678-p (yrBepkaensl pactiopsukenreM [IpasutensctBa PO ot 15.05.2023 Nol1230-p);
[Toctanosnenue IIpaButensctBa P® ot 11.10.2023 Ne 1678 «O06 yrBepxkaenun IIpaBun
IPUMEHEHUSI OpPraHU3alUsIMH, OCYLIECTBISIOIIMMH 00pa30BaTEIbHYIO AESATEIbHOCTbD,
AJIIEKTPOHHOTO OOY4YEHHMs, JTUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHUN MpHU
peanu3anuu o0pa3oBaTEIbHBIX IPOTrPaMMy;

ITpuxa3z MunuctepctBa npocsenieHust Poccuiickoit @eaepanuu ot 27 utons 2022 1. Ne
629 «O0 ytBepxkaenun [lopsinka opraHu3aldd W OCYIIECTBICHUS 00pa3oBaTelbHON
JEeSATEIbHOCTH IO JAOMOJHUTENIbHBIM 0011€00pa30BaTENbHBIM IPOrpaMMam»;

[Ipukaz MunucrepctBa npocsemieHusi PO ot 03.09.2019 Ne 467 «OO0 yTBepkIAeHUN
[leneBoit Mojenu pa3BUTHS PETHOHAIBHBIX CHUCTEM JIOMOJIHUTEILHOTO OOpa30BaHUS
JICTEIY;

[Ipukaz MunucrepctBa npocsemieHus P® ot 21.04.2023 Ne 302 «O BHeceHuu
n3MeHeHn! B lleneByro Mozelib pa3BUTHS PETUOHAIBHBIX CHCTEM JOMOJHUTEIBHOTO
oOpaszoBaHus JeTed, YTBEPXKICHHYIO MpUKa3oM MuHuctepcTBa mpocsenieHus PO ot
3.09.2019 1. Ne 467»;

[TocTranoBnenre ['1aBHOrO rocy1apcTBEHHOTO caHUTapHOro Bpaua PD ot 2 urons 2026
r. N 19 «O6 yrBepxaenun CII 2.4.2.4283-26 caHUTapHO-IIUACMHUOIOTUIECKHE
TpeOOBaHMS K OPraHU3aLUsIM BOCIUTAHUS U OOyUEHHUs, OTbIXa U O3JOPOBJICHUS AeTel
U MOJIOJICIKI;

VYka3z I'ybepnatopa Camapckoit obmactu ot 09.01.2025 Nel-Y «OO6 yTBepxkaeHUU
[Iporpammsel counanbHO-3KOHOMUYECKOro pa3BuTusi Camapckoil obnactu Ha 2024 —

2029 roasn»



e [lucemo mMuHucTepcTBa oOpasoBanus W Hayku Camapckoit obmactu ot 30.03.2020 Ne
MO-16-09-01/434-TY (¢ «MeToAWYECKUMH PEKOMEHIANUSAMHA I10  IOJTOTOBKE
JIOTIOJIHUTENIBHBIX ~ OOLIE00pa30BaTENbHBIX  OOLIEPA3BUBAIOLIMX  IpOrpaMM K
MPOXOXKACHUIO TPOLENYPbl  AKCHEPTU3bl  (IOOPOBOJBHONM  CepTH(PHUKAUU) IS
MOCTIEAYIOMIETO BKIIIOUEHUSI B pEECTp 00pa30oBaTENbHBIX MPOTpaMM, BKIIOYEHHBIX B
cuctemy [IO0»);

e [lucemo munucTepcTBa 0b6pazoBanus Camapckoit obmactu ot 10.07.2025 No MO/1064-
TY (¢ «Merogu4yecKuMu pEKOMEHJAUUSIMH IO pa3padOTKE JOMOJHUTEIbHBIX
00111e00pa30BaTeNIbHBIX 00IIepa3BUBAIOIINUX ITpOorpaMM (HoBas peaakius, 2025 rom)»);

e [lucemo MunucrepctBa mnpocBemeHuss P® ot 21.01.2026 Ne AB-254/06 «O
HanpaBieHuu HHPopMarmm» (¢ «MeToINYEeCKUMU PEKOMEHIAIMSIMHU 10 pa3padoTke
JIOTIOJIHUTEIBHBIX OOIIepa3BUBAIOIINX MPOTPAMM, B TOM YHUCJE B YaCTU MHTErPALlUU C
yueOHbiMu  npenMeramu  «Tpya (Texnomorus)», «Mysbika», «H300pa3utensHoe

HUCKYCCTBO», «DU3nYecKas KyJIbTypay).

IMeparornueckas nesecoo0pasHocTh. J[aHHas nmporpaMmma npeaHa3HadeHa JJis
YYAIIUXCS, XOPOIIO BJIAJICIONIUX MPOrPaMMHBIM MaTEepHaioM 00I11e00pa3oBaTEILHOM
IITKOJTBI, M KKI0TO BBIITYCKHUKA IIKOJIBI, KTO BUAUT CE0s1 CTYJIEHTOM — XUMHUKOM,

0M0JIOrOM, TEXHOJIOTOM, MEITMKOM, YKOJIOIOM — crielnraancToM 21 Beka.

Ieas nporpammel:

Pa3BuTHE ecTECTBEHHOHAYYHOTO MUPOBO33PEHUS 00YUAIOIINXCSl HA OCHOBE
YIIIyOJICHUSI 3HAHUWUTIO XUMUH.

3agaum:

1. ObpazosamenvHhble. - TOMOYB OBIAJETh PAKTUUECKUM MAaTEPUATIOM TIO
XUMHUH C YIETOMIIOTOTOBKH 00YUaIOIINUXCS K MPOJIOHKCHUIO 00pa30BaHus

- 0TpaboTaTh METOJIMKY PEIICHUSI PACUCTHBIX 3a/1a4,

- OPraHU30BaTh HHINBHIYATBHYIO BO3MOKHOCTh KaXJIOMY O0yYarOIIeMYyCs
03HAKOMHUTHCSI CHECTAHJAPTHBIMU 3a/1a4aMU U YIPAKHEHUSIMU U METOJUKON UX

pelIeHMUS;



Hay4UTb II0JIb30BATHCS COBPEMEHHON HOMEHKJIATYPOH 10 OPraHUYECKOU U
HEOPraHNYECKON XUMHUH, TaOIUIAMH, YCIOBHBIMH 3alIUCSIMU U TIaBHBIMH 3aKOHAMU,
UCIIOIb3YEMBIMH B XUMUU;

- COBEPILIEHCTBOBATH NPAKTUYECKNE YMEHUS U HABBIKH IO MPOBEIAECHUIO
XUMHYECKUXIKCIIEPUMEHTOB.

2. Pazeusarwwue:

- pa3BUBaTh UHTEPEC 00YUAIOIIUXCS K TO3HAHUIO, TOHUMAaHUIO KyJIbTYPHOU
3HAYMMOCTH YYEHHSI COBPEMEHHOI'O YEIOBEKA,

- COBEPILIEHCTBOBATH U Pa3BUBATh AaKTUBHOCTh U YMEHUE CAMOCTOSITENHHO
N00BIBaTh 3HAHUS UIIPUMEHSTh UX B IPAKTUYECKOM JIeATENbHOCTH, YMEHHE
HCIIOJI30BaTh 0COOCHHOCTH pabOThI CO CIPABOYHOM U JIOMIOTHUTEIBHOMN
JIATEPATYPOU;

- MOATOTOBUTH O0YYAIOIIUXCS K MPOJIOJDKEHUIO 00pa30BaHMUs,

CIOCOOCTBOBATH MOIYYEHUIOTTPOYHBIX 3HAHHM.

3. Bocnumamensnuie:

- IOMOYb PeOEHKY B OPraHU3alMK COLIMAIBHOTO OIBITAa B CUTYalluH HapPsSyKEHUS
CHJI, IPEOI0JIEHUS ce0s1, OTKPBITOM KOHKYPEHIINH, TEPEKUBAHNS TTOOEAbl U MOPaKEHUs,
OIIBITA OTHOLLIEHUI B KOMaH/1€, IPU3BAHHON pEIIaTh CIOXKHYIO 3a/1a4y;

- IOMOYb IMOJIPOCTKY B CAMOOIIPEAETIEHUN 110 OTHOLLIEHUIO K OCBauBAEMOM
NEeSTEIbHOCTH B paMKax JAOMOJIHUTENIbHON 1 HadalbHOU MpodecCuOHaIbHOM
MOATOTOBKH, OJIJIEPKATH B TPEOJ0JICHUHN yU€OHBIX TPYHOCTEM;

- IOMOYb 00yYaroIIEMyCsl CTaTh YEJIOBEKOM HPABCTBEHHBIX YOCKICHHUI,
(hopMHUPOBATHOPUEHTALIUIO HA JTAJIbHUE )KM3HEHHBIE MEPCIIEKTUBbI U MOUCK

CBOEr0 MECTa B HUX.
Oxupaembie pe3yJibTAThl U CIOCOOBI UX POBEPKH:
OOyuaroiuecsi, OCBOMBILME IPOrPaMMy «MHUP XMMHH B 33/1a4ax», IPUOOPETAIOT

CIEAYIOIIUEINYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIEC PE3YIIbTATHI:
JIN4YHOCTHBIE pPe3yJIbTAThI:
- YMeHHE 000CHOBBIBATh COOCTBEHHYIO MO3UIIMIO U MPEICTABUTh apTyMEHTHI B €€
3aIINTY;

- yMeHHe 0pOpMIIATH PE3YJIbTAaThl CBOEH 1€ATENbHOCTH;



- YMCHHUC CaMOCTOATCIIbHO, HJIN IIPU KOHCYJ'ILTaLII/IOHHOI\/‘I IMOAJACPIKKE 1Icaarora,

U3BJIEKATh UCTPYKTYPUPOBATHh MHGOPMAIIUIO U3 PA3THUUYHBIX HCTOYHUKOB,

- YMEHUE OPUEHTHUPOBATHCS B COJAEPKAHUU TEOPETUUECKUX OHITUH
peaIMeTHON 00s1acTu (BIpeienax IporpaMMBbl) U UCIOIb30BaTh UX MPU BBIIOJIHEHUN
HCCJIEI0BATENbCKUX, TOMCKOBBIX, TBOPUYECKUX 3aJaHHM (B Mpeeraax mporpaMmmsl
OIIPE/IEIIEHHOTO YPOBHS);

MertanpeameTHbie pe3yJibTaThI:

- yMEHHE 0CO3HaBaTh MOTHUBbI 00PAa30BaTENbHON AEATEIbHOCTH, ONPEAEIATh €€ LeNU U

3a]1a4u;
- YMEHHE Y4acTBOBAaTh B 00CYXJICHUH YUYEOHBIX, TBOPUECKUX MPOOIIEM;
- BBICTYIIATh C pe3yJbTaTaMU CBOMX PabOT M y4aCTBOBATh B aHAJIM3€ pabOT CBOUX

TOBAPHUILICH;

IIpenmeTHbIe pe3y/ibTaThI

[Tocne 3aBepiieHus pabOTHI IO MPOrpaMme 00yUJaroIIUuecs JOJKHBI Oy TyT:

- IOKa3aTh 3HAHUE OCHOBHBIX TEOPETUUECKUX MOJIOKEHUN XUMUU;

- YMETbh IPUMEHSTh UX IIPU PACCMOTPEHUH KJIACCOB BEIIECTB U KOHKPETHBIX

COCJIMHCHMUI;

- pacKpbIBaTh 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX CTPOCHUS,

- pelIaTh TUMOBBIE 3aa4H;

- 3HaTh CBOMCTBA BaXKHEHMIIINX BEIIECTB;

- IOHUMATh HAy4YHbIEC IPUHIIUIIBI BAXKHEHUIIINX XUMUYECKUX ITPOU3BOJICTB;

- UCTIOJIb30BAaTh MOJYYEHHBIE 3HAHMSI, YMEHUS, HABBIKY ISl BBITIOJIHEHUS
CaMOCTOSITETLHOUTBOpUECKOU paboThI (TTpoekThl, OykieTsl, WEB-kBecThI,
Mpe3eHTAIU U T.1.);

- IPOBOJIUTH MYOJUYHBIE BBICTYIUICHUS TIepe]] Pa3IUYHBIMU ayAUTOPUSIMHU; -
BJIaJICTh pa3HOOOPA3HBIMU CPEJICTBAMHU TBOPUECKOM (TTOMCKOBOM,
AKCIIEPUMEHTAILHOM, NCCIIE0BATEILCKON ) pabOTHI.

Yyammecs A0JKHbI
3nama: ciocoObl BRIPAXKEHUS KOHIICHTpaIuii pacTBOpoB. CTpoeHUe aToMa 1

CBOMCTBaBaJICHTHBIX opOuTasiel. CriocoObl BEIYUCICHUS IO XUMUIECKOM



dbopmyse.
CriocoObI BEIYHUCICHUS 110 YPAaBHEHUSM XUMUYECKON peakiny.

AnreOpandeckuii criocod perieHus 3a1a4 Ha cMecH. 3akoH Jle-

[Tarense.
Boruucienus MmaccoBoii 1011 pacTBOpeHHOro BemiecTBa. C%., MOJISIpHOM KOHILIEHTpaIus U
MOJIIPHAsI KOHLIEHTPALIUSI PACTBOPEHHOTO BEIIECTBA.

Ymemp: BOIIOMHATH BBIYUCIICHUS MAaCCOBOM MJIM 00BEMHOMN 10U KOMITIOHEHTOB,
MOJIIPHON KOHIICHTPAIIUU U BBITIOJIHATD dJIEMEHTapHbINA pacyeT pH.
Haxoauts npocreiiiiye u UCTUHHBIE (OPMYIIBI XUMUYECKUX COCTMHEHUH 10 JaHHBIM
aHayn3a. BBIMOIHATE pacyeTsl ¢ UCIIOJIB30BAaHUEM ra30BbIX 3aKOHOB. BBINOIHATS
pacueThl 0 TEPMOXMMHYECKUMypaBHEHUSAM Ha OCHOBaHUM 3aKoHa ['ecca.
BhIONMHATE pacyeT CKOPOCTH XUMUYECKON peakiinu. Pemarey ycnoKHeHHbIE 3ajaui Ha
Bce TUIbL. (Amtorponus. M3otonsl. Peakunyu noHHOro oOMeHa (B Opr. ¥ HEOPr. XUM. ).
OKHCIIUTENHEHO- BOCCTAHOBUTENBHBIE (BCE TUIIBI). [ uaponu3 (Heopr. u opr.
XHUM.).DnekTponn3. Pemats 3agaun Ha cMecH. BBIMOTHATS aHa 3 IeKapCTBEHHBIX
npenapaToB. BINOMHATE aHAU3 NPOAYKTOB NMUTaHUsA. [IpOBOIUTE CAMOCTOSITENIbHBIN
MOWCK XUMUYECKOW MH(OPMALINHY C UCTIOIH30BAHHEM PA3IMYHbBIX HCTOUHUKOB.
MeTtoabi:

Jlexmusi, Oecena, aBpUcTUYECKas Oecena, pa300p TUMOBBIX 3aJJaHUM U PACUETHBIX 3a/1a4
10 aNropuTMYy, pa30op 3aJau MOBBIIIEHHOTO YPOBHSI CIOKHOCTH, pa30op 3aJaHHl IO
XVUMHH, PEIICHUE OMMMITMATHBIX 3a7a4, TECTHPOBAHUE, HAYUYHO — HMCCIEI0BaTEIbCKas

paboTa, OIbITH B TAOOPATOPHUH.

(I)OpMLI M METOABbI OTCJICZKUBAHMS PE3YJIbTATOB!

Tectbl. YuacTue B onuMnuaaax. Ju1akTuueckue urphbl. 3a4eT Mo PelIeHuIo 3a/1ay.
KoHkypc (konruecTBeHHbIN) YKclia PEIICHHbIX 3a7a4 U Pa300paHHbIX YIPaKHEHH.
CaMOKOHTpOJIb U B3aUMOKOHTPOJIb. YuacTue ¢ pedepatamu Ha KoHPepenuun. toropas
aTTecTalus MPOXOAUT KaKydyacTHe B KOHKypce pedepaTos.

Cpoxk peasmn3zanum nporpammsl — 1 roj, paccunrana Ha 108 yacos.
HoBusna nanHo# 1OMOTHUTENBHON 00pa30BaTEIbHON TPOTPAMMBI 3aKITFOYAETCS
B TOM, 4TO M0 opMe OpraHu3aluu 00pa3oBaTeIbLHOrO MpPOoIecca OHA SABJIAETCS

MOAYJILHOM.



JlonoiHUTeIbHAS 00pa3oBaTe/ibHasi Mporpamma « Mup XUMHH B 3aJa4ax»

COCTOUT U3 3MOayJIeil:

Moayas Ne 1. Pemenue 3amad 1Mo Kypcy HEOPraHUYECKOM
XUMHH - 44 4Jaca.

MoayabNe 2. Penienre 3aia4 1o Kypcy OpraHM4eckor XuMuu-
30 yacos.

Moayab Ne 3. Pemienue 3a1au moBBIIIEHHOMN CII0)KHOCTH —

34 gaca.

TemaTHuyeckoe NIIAHUPOBAHUE

No /i Ha3zBanue Ko | Te |mpa
TEMBbI b 0 |K
u4e | pu | TUK
C 1 |a
TBO
yac
OB
Moayab Ne 1. Pemienne 3aga4 mo Kypcy HeOpraHu4eckoil XuMHu.
1. | CtpoeHue 3IeKTPOHHBIX 000JI0YEK ATOMOB JIEMEHTOB MEPBBIX 2 11
YeThIpeX MEPUOJIOB: S-, P- ¥ 0-3JEMEHTBI. DJIEKTPOHHAS
koH(purypanus aroma. OCHOBHOE MBO30YKJICHHOE COCTOSIHHE
aTOMOB.
2. | 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB M UX COEUHEHUM 2 1)1
10 IEPUOJaMHU TPYyIIIaM.
3. | OOmas xapakTepucThka MeTamuioB riaBHbix noarpynm [-111 rpynmn B 2 1)1
CBSI3U C UXTIOJIOKEHHUEM B MIEPUOIUUECKOM
cucrteMme xuMudeckux sneMeHToB .. MenneneeBa u
O0COOCHHOCTSIMU CTPOCHHS X aTOMOB.
4. | XapakTepucTrKa NepexoIHbIX 3JIEMEHTOB — ME/TH, IIMHKA, XpOMa, 2 1)1




KeJle3a M0 UXIT0JIOKEHHUIO B IEPUOJUUECKON CUCTEME XUMUYECKUX
anemenToB J.W. MenneneeBa u 0COOEHHOCTSIM CTPOCHUS UX

aTOMOB.

OO6mas xapakTepuCTUKa HeMETauIoB I1aBHbIX oArpymi 1V-VII
TPYII B CBSI3U CHUX TIOJIOKEHUEM B TIEPHOUICCKON CUCTEME
xuMuueckux 3meMeHToB .M. MeHneneeBa HOCOOCHHOCTSIMU

CTPOCHUS UX aTOMOB.

KoBaneHTHast XuMHU4ecKas CBs3b, €€ pa3HOBUJAHOCTU U MEXaHU3MBbI
oOpa3oBaHMsl. XapaKTEPUCTUKHU KOBAJIEHTHON
CBA3M (ITOJISIPHOCTB M SHEPTHUs CBsI3u). MloHHAast CBS3b.

MeramnnueckascBa3b. BogopoaHas CBs3b.

Terooit addext xumudeckoit peakuuu. TepMoOXUMUYECKUE

YpaBHEHHS.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (DaKTOPOB.

OOGpaTuMble 1 HEOOpaTUMbIE XUMUYECKHUE PEAKITUU. XUMUUECKOE
paBHOBecue. CMeneHne XMMUYECKOTr0 PaBHOBECHS TOJT ACIICTBUEM

pa3IMYHBIX PaKTOPOB.

10.

Peakimu noHHOrOo oOMeHa.

11.

I'maponus coneit. Cpena BOAHBIX pACTBOPOB: KUCHAsl, HEUTpaJibHas,

mcJI049Has.

12.

PCaKHI/II/I OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC. KOppO3I/I$I MCTAJIJIOB 1

CIIOCOOBI 3aIUTHI OT HEE.

13.

DNEKTPOJIU3 PACIIIIaBOB M PACTBOPOB (COJIEH, IIENIOYEH, KHCIIOT).

14,

XapakTepHble XMMAYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIIOB:
LEJIOYHBIX, LIEJIOYHO3EMEIIBHBIX, ATFOMUHUS, IIEPEXOIHBIX METAJUIOB -

MeJH, [IUHKA, XpoMma, Keje3a.

15.

XapaKTepHbIE XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB -
HEMETAJUJIOB: BOJOPOAA, TAJIOTEHOB, KUCI0POIa, CEPHI, a30Ta,

docdopa, yraepoaa, KpeMHUS.

16.

XapaKkTepHbIe XUMUUYECKUE CBOMCTBA OKCUJIOB: OCHOBHBIX,

aM(I)OTepHBIX, KHCJIOTHBIX.




17.| XapakTepHble XUMHUYECKHUE CBOMCTBAa OCHOBaHUHN 1 aM(pOTEPHBIX 2 11

THUAPOKCHIOB.
18.| XapakTepHble XUMHYECKUE CBOMCTBA KUCIIOT. 2 11
19.| XapakTepHble XUMHUYECKHUE CBOMCTBA COJICH: CPEIHUX, KUCIIBIX, 2 11

OCHOBHBIX; KOMITJICKCHBIX (Ha IMpuUMEpe COCI[I/IHCHI/Iﬁ AJIIOMHUHUA 1

IIMHKA).

20.| B3auMocCBsI3b pa3IMyHbIX KJIACCOB HEOPTaHUUECKUX BEIIECTB. 2 2

44 | 18 | 26
MoayJb Ne 2. Pemienue 3a1a4 1o Kypcy OpraHu4ecKoi XuMmuu

21.| XapakTepHble XUMUYECKHE CBOWCTBA YTIIEBOJOPOIOB: aJTKaHOB, 5 1| 4
IIUKJIOAJIKAHOB, AJIKEHOB, TUEHOB, aJIKWHOB, apOMaTHUECKUX
YIJIEBOIOPOA0B (O€H30J1a U TOIYOJa).

22.| XapakTepHble XUMHUYECKHIE CBONCTBA MPEACTbHBIX OTHOATOMHBIX U 5 1| 4
MHOT'0OAaTOMHBIX CIIUPTOB; (heHOoIa.

23.| XapakTepHble XMMHUYCCKHE CBOMCTBA aJIbJACTHIOB, IPEACITBHBIX 5 1| 4

KapOOHOBBIX KUCJIOT, CIIOKHBIX 3(PUPOB.

24.| XapakTepHble XUMUYECKHE CBOMCTBA a30TCOIEPXKAIIUX OPTaHUYECKUX 5 1| 4

COGHHHGHHﬁ: dAMHMHOB 1 aMHWHOKHCJIOT.

25.| buonornyecku BayKHBIC BEIIECTBA: KUPBI, OCITKH, YTICBOIBI 5 1| 4

(MOHOCaxapu/ibl, AMCaXapuibl, MOJIUCAXaPHUIbI).

26.| B3auMoCBs3b OpraHUYECKUX COSTUHECHUM. 5 1| 4

30| 6|24

Moayas Ne 3. Pemenue 3ag1a4 1eMOHCTPALIMOHHOM Bepcuu EQMHOrorocy1apcrBeHHOro

IK3aMEHa 110 XUMHUH

27.| Beraucnenue Macchl paCTBOPEHHOTO BEIIECTBA, COICPKAIIETOCS B 4 4

OITPEZICJIEHHON MacCe PacTBOPA C U3BECTHOM MAaCCOBOM JOJIEH.

28.| PacueTsl: 00bEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKUX PEaKIUsX. 4 4

29.| PacueTbl: Macchl BelllecTBa WM 00beMa I'a30B [0 U3BECTHOMY 4 4
KOJIMUYECTBY BEILIECTBA, MACCE WM 00BEMY OJTHOTO U3 YYaCTBYIOIIHMX B

peaKIuy BEIIeCTB.

30.| Pacuetsr: TemmoBoro ¢ dexTa peakium. 4 4




31.| Pacuetsl: Macchl (0ObeMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB peakiuu, | 6 2 | 4

€CJIM OJTHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH ).

32.| Pacuetsl: Maccel (00beMa, KOJIMUECTBA BEIIECTBA) MPOYKTa 4 2| 2
peaxIuu, ecii OJHOM3 BEIIECTB JIAHO B BHJIC PacTBOPA C

ONPEAEICHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BEUIECTBA.

33.| Haxoxnenue MoJieKyIsspHOH (hOpMYJIbl BEIIECTBA. 4 4

34| PacueTtpl: MacCOBOM Wi 0ObEMHOM JIOJIM BBIXOJA MPOYKTa peakiuu otT| 4 4

TCOPCTUICCKHU BO3MOKHOIO.

34 | 4130

Hroro 108 | 28 | 80

Copep:xanue.
1. Ctpoenne atoma. 3oTomnbl.
CoBpeMeHHbIE NPEACTABICHUS O CTPOCHHHM aroMa. [[BH)KEHHE 3IJIEKTpPOHA B AaTOME.
AtomHas opOutaiib. KBaHTOBBIE 4HCHa: IIaBHOE, OpOUTAIILHOE, MAarHUTHOE, CIIMHOBOE.
[IpuHUMIIBI paclpenesieHus SJIEKTPOHOB 110 DHEPIETUUYECKUM YPOBHSIM M IOAYPOBHSIM:
npuHuun  [laynm, npuHIMD  MUHUManbHOW  SHepruu. [loHsaTHE — «HM30TONBI.
PamnoaktuBHoCTh. [lOHSTHE O TpeBpallleHMM XWMHYECKUX OdJeMeHTOB. Pabora ¢
TPEHUPOBOYHBIMU TECTAMMU 110 TEME.
CrtpoeHue AIeKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB IMEPBBIX UETHIPEX MEPUOAOB: S-, P-
u d-smeMeHThl. JJEeKTpoHHAs KoHburypamus atomMa. OCHOBHOE U BO30YKICHHOE
COCTOSIHUE aTOMOB.
[TocnenoBaTenbHOCTh 3aMOJHEHUS AJEKTPOHHBIX 000siouek B aTtomax. [IpaBmwio B. M.
KneukoBckoro. Pacnpenenenue snexktpoHoB 1o opOutansMm. [lpaBuna XyHna.
DJNeKTpOHHBIC U rpaduueckre GopMysIbl aTOMOB JIEMEHTOB. DHEpPreTHYeCKas AuarpaMmma
atoma. PaboTa ¢ TpeHHPOBOYHBIMU TECTAMU TIO TEME.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUI 110 IEPUOIAM U FPYIIIaMm.
CgoiicTBa xumuyeckux odyemMeHTOB. Kraccudukamuss XUMHYECKHUX  DJIEMEHTOB.
[lepponnyeckuii 3aKOH W NEPUOJAUYECKAss CHCTEMA XUMHUYECKHX »3ieMeHToB [[. U.
MenneneeBa. @U3NUECKU CMBICI HOMEpA NIEPUOAA U TPYIIIIBI.

OO6miass xapakTepucThKa MeTauioB riaBHbIX noarpynn |-11I rpynnm B cBs3u ¢ ux



IIOJIO)KEHUEM B IEPUOAUYECKON cucTeMe xuMuueckux syeMmeHToB .M.  Menneneesa
U O0COOEHHOCTSIMH CTPOCHHS X ATOMOB.

CewmeiicTBa 2JIeMEHTOB (Ha MpUMEpPaxX MIEIOYHBIX METAJUIOB, TAJIOT€HOB, HHEPTHBIX ra30B).
XapakTepuCTUKa XUMUYECKUX CBOKCTB 3JIEMEHTOB TJIABHBIX MOATPYINI U IMEPUOINYHOCTD
UX U3MEHEHUSB CBETE AJIEKTPOHHOIO CTPOEHUS aTOMa. DJIEMEHTBI, COEAUHEHUS KOTOPBIX
nposBISAIOT  aMpOTepHble  cBOiicTBAa.  OTHOCHTENbHAs  3JIEKTPOOTPUIATEIBHOCTD
aneMeHTOB. OOIIas XapakTepUCTHKA »JJIEMEHTAa Ha OCHOBE €ro IIOJIOKEHUS B
nepuoanueckon cucreme 1. 1. Menneneena.

XapakTepuCTUKa IEPEXOAHBIX DJJIEMEHTOB — MEIH, LMHKA, XpOMa, JKejle3a M0 HX
IIOJIOKEHUIO B IIEPUOJMYECKON cucTeMe xumudeckux dieMeHTtoB .M. Menneneesa u
OCOOEHHOCTSIM CTPOECHUSI UX aTOMOB.

CewmelicTBa 2J1eMEHTOB (Ha MPUMEpax MIEJTOUYHBIX METAJJIOB, TAJIOT€HOB, MHEPTHBIX Ta30B).
XapakTepuCTUKAa XUMAYECKUX CBOMCTB 3JIEMEHTOB IVIaBHBIX MOATIPYII U IMEPUOIUYHOCTD
UX U3MEHEHUS B CBETE DJIEKTPOHHOI'O CTPOEHHUs aTOMa. JJIEMEHTHI, COCIUHEHUSI KOTOPBIX
HNpoSIBIISIIOT ~ aMdoTepHble  cBoWcTBa.  OTHOCUTENbHAs  3JIEKTPOOTPULIATEIBHOCTD
aneMeHTOoB. OOmIas XapakTepUCTHKA JJIEMEHTAa Ha OCHOBE €ro IOJIOKEHHUS B
nepuoandeckon cucreme J{. . Menneneena.

OO6mrast xapakTepucTuka HeMeTaioB TiaBHbIX noArpynn [V-VII rpynm B cBsizu ¢ ux
MIOJIOKEHUEM B NEPUOJUUYECKOM cUcTeMe XuMuueckux syemeHtoB J[.M. Menneneesa
1 OCOOEHHOCTSIMU CTPOEHHMS X aTOMOB.

CewmelicTBa 3J1eMEHTOB (Ha MPUMEPAxX HIETOUYHBIX METAJIOB, TAJIOT€HOB, MHEPTHBIX ra30B).
XapakTepuCTUKa XUMUYECKUX CBOMCTB 3JIEMEHTOB IIABHBIX MOATPYIII U NEPUOIUYHOCTD
UX U3MEHEHUS B CBETE JJIEKTPOHHOTO CTPOEHUS aTOMa. DJIEMEHTBI, COEUHEHUS KOTOPBIX
nposiBisitOT  amdoTepHble  cBoiicTBa.  OTHOCHUTENbHAsE — AJNEKTPOOTPHUIATEIHLHOCTD
saneMeHToB. OOIas XapakTepucThKa »JJIEMEHTa Ha OCHOBE €ro IIOJIOKEHHUS B
nepuoanueckou cucreme J{. 1. Menneneesa.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMH IO TEME.

1. KoBanenTHass xuMu4eckas CBsi3b, €€ PA3HOBUIHOCTH W MEXaHHM3MbI 0Opa30BaHUS.
XapakTepUCTUKH KOBAJIEHTHON CBs3U (MOJSPHOCTb M dHEprusi cBsizu). MoHHas CBS3b.

Meramnmuueckas cBsA3b. BoopoaHast CBA3b.

BanenTtHbie 3nekTpoHbl. BaneHTHOCTh. BajneHTHbIE BO3MOKHOCTH aTOMOB. XHWMHUYECKas

CBs3b aTOMOB. KoBajieHTHas CBSI3b U MEXaHU3M €€ 06p8.30BaHI/I$I. HOJUIpHaH H HEIIOJIsIpHAasd



KOBaJI€HTHass CBs3b. (CBOICTBA KOBAJIEHTHOW CBs3u. MoHHas CBsI3b U MeXaHU3M €€
oOpa3zoBanus. CBolicTBa HMOHOB. Mertammueckass CBsi3b. BojopoaHas — CBA3b:
MEXMOJIEKYJISIPHAs U BHYTPUMOJIEKYIISIPHASL.

OnexktpooTpuuaTenbHOCTh.  CTENEeHb  OKUCIEHHS W BAJEHTHOCTh

XUMUYECKUX  AJIeMEHTOB. OTHOCUTENbHAs  3JIEKTPOOTPULATEIBHOCTD

31eMeHTOB. CTENEHb OKUCIICHHUS.

BemecTtBa MOJIEKYJIIDHOTO M HEMOJEKYJSIPHOTO CTPO€HHs. TUN KpHUCTAINTMYECKOU
pelIeTKU. 3aBUCUMOCTh CBOMCTB BEUIECTB OT UX COCTaBa U CTPOCHHUS.

BnusHne THnma XMMHYECKOM CBSI3M  HAa CBOMCTBA XMMHMYECKOTO  COCIMHEHUS.
Kpucrammueckne pemeéTku. AJIOTPOINMs HEOPraHMYECKUX BEIIECTB. |'€oMeTprhyecKoe
CTpoeHue MoJieKyld. ['uOpuaHbpie 3ieKTpoHHbIE opOuTamu. Buasl rubdpuanzanuu
3NIEKTPOHHBIX OpOHTANICH: Sp-, SP°-, SP°- rHOPHAM3ALMH HA TPAMEPAX OPraHMYECKHX H
HEOPraHWYEeCKUX BellecTB. PaboTa ¢ TpEHUPOBOYHBIMU TECTAMH I10 TEME.

2. Knaccuduxamuss XuMUYeCKMX peakuuili B  HEOPraHUYECKOW U

opranudeckol xumuu. TermaoBoi d(PHPEKT XUMUYECKON peakiuu.
TepMoXUMUYECKHE YPaBHEHNS.

DHepreTuka XMMUYECKUX MpeBpainieHuil. DHTanbnus. TerioBod >)@PexkT XUMHUUYECKHX
peakumii.  DHOOTEPMHUYECKHME M OJK30TEPMHUYECKHME  XUMHUYECKHME  PEaKIMHU.
Tepmoxumuyeckue ypaBHeHus. 3akoH ['ecca. Durponus. Jueprus ['md60ca. Bo3moxkHOCTH
MIPOTEKAaHUsI XUMUYECKUX peakiui. [Ipaktnueckue 3aHsaTus. Peumienue pacyéTHbIX 3aja4
10 TEPMOXUMHUYECKUM YPaBHEHUSIM.

3. CKOpOCTbh peakiiu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB.

CKOpOCTh XMMHWYECKHUX pEakUUid. 3aBUCHUMOCTb CKOPOCTH OT YCJIOBUH IPOTEKAHUS
peakuuu. 3aKOH JAEUCTBYrOIIMX Macc. KOHCTaHTa CKOpPOCTH XMMHUYECKOW PpEAKLIHH.
[IpaBuno Bant-I'odhda. Katanm3. Dueprust aktuBainmu. ['OMOTeHHBI U TETEPOTCHHBIN
KaTajin3, UX MEXaHU3Mbl. 3HAYEHUE KaTaln3a B Ipupone U TexHuke. [Ipakrnueckoe
3aHsATHE. PelieHne pacuéTHbIX 3a7a4 Ha BBIYHUCICHHE CKOPOCTH XMMHYECKON PEAKLMH 10
KMHETUYECKOMY YPABHEHMIO.

OO6patumble 1 HEOOpATUMbIE XMMHUUECKUE PEaKIIU. XUMUYECKoe paBHOBecue. CMelleHue
XUMHUYECKOTOPAaBHOBECHS TIOJT AICUCTBUEM PA3IUUYHbBIX (PAKTOPOB.

HeoOpatumble U oOpaTumble peakuud. XHWMHYECKOE€ PAaBHOBECME U YCIOBHUS €ro

cmetenus. [Ipunmun Jle lllatense. PaboTta ¢ TpeHUPOBOYHBIMH TECTAMHU MO TEME.



4. DNEKTPOIIUTUYECKAs] JTHCCOLMALNS 3JIEKTPOJIMTOB B BOJAHBIX pacTBopax. CuibHbBIE U
ci1a0bIe ANEKTPOJIUTHL.

DJIEKTPOJIUTBI U HE DBJIEKTPOJUTHI. DIIEKTPOJIUTHYECKAs AUCCOLMALAS B pacTBOpax M
pacmaBax. Ponb Boabl B MpoliecCe BIEKTPOIUTHYECKOW aucconuanuu. CTeneHb
mucconuann. KoHcTanTa pucconuanuu. XHWMHYECKHE CBOWCTBA KHUCIOT, COJEH U
OCHOBAaHMW B CBE€T€ TEOPUHU  JJIEKTPOJUTHYECKOW  Juccouranuu. PacTBOpBL
DHepreTuuecKue N3MEHEHHUsI IPY PacTBOPEHNH BelecTB. KoHLleHTpaus pacTBOpOB.
Peakiiuu nonHoro oomeHa.

[Ipaktrueckoe 3ansTue. CocTaBiieHUE MOJIEKYJISIPDHBIXM  HMOHHBIX YypaBHeHMi. PaboTta c
TPEHUPOBOYHBIMHU TECTAMH I1I0 TEME.

I'unposns coneit. Cpena BOJHBIX PaCTBOPOB: KUCIAsl, HEUTpaIbHa,

menoyHad. [ maponns conen.

[Ipaktrueckoe 3ansatre. COCTaBICHUE YPABHEHUMN PEAKIINI THAPOIIN3a COJICH.
Omnpenenenue cpeasipacTBopa. Pabota ¢ TpeHUPOBOUYHBIMU TECTAMU 1O TEME.

5. Peakiuu OKHCIUTETbHO-BOCCTAHOBUTENbHBIE. KOppOo3usi METayIoB U CIIOCOOBI 3aITUThI
ot Hee. [Ipoueccel okucnenus n BoccranoBnenus. CocraBnenue ypasHennit OBP: meron
AJIIEKTPOHHOTO OalaHCay METO/I MOTypeakinii (MOHHO-JIEKTPOHHBIA METOI).
Knaccudukanus OBP: MexxMoneKynsipHble, BHYyTPUMOJIEKYJISIPHBIE,
JUCIPONOPLIMOHUPOBAHUS (CAMOOKHUCIICHHSI, CAMOBOCCTAaHOBJIEHMS ). BoccTaHOBUTENN 1
okucnurenu. Biusaue Ha xapakrep OBP koHIeHTpauyu BenecTB, Cpeabl pacTBOPa, CHUIIbI
OKHCIIUTEIIA U BOCCTAaHOBUTENS, TeMiieparypsl. [Ipaktnueckoe 3anarue. CoCTaBIICHHE
ypaBHeHuit OBP MeTo10M 371eKTpOHHOT0 0ajiaHca U METOJIOM MOTypEeaKIui.

DJIEKTPOJIN3 PACILJIABOB U PACTBOPOB (COJIEH, IIEI0UYEH, KUCTIOT).

[TonsaTHe 00 ANMEKTPOIHBIX MOTEHIIMATAX. DICKTPOXUMUYECKUMN Psil HAMPSHKEHUN METaJIOB.
DIIEKTPOIU3BOJIHBIX PACTBOPOB KUCIIOT, IEJIOYEH U COJIEH, pacIlaBOB COJIEH U IIEJI0YECH.
Nounslii (npasusio B.B. MapkoBHUKOBA) U paJuKaIbHBIN MEXaHU3MbI PEaKIIHil B

OPraHUYECKON XUMUHU.

6. Knaccudukarus HeoOpraHMYECKUX BEIIECTB, MX TeHETHYeCKas CBs3b. HomeHkarypa,
KJIaccu(ukaiys, XUMUYECKUE CBOWCTBA M CIIOCOOBI TMOJYYEHHS TPOCTHIX BEIIECTB -
METAJJIOB U HEMETAJJIOB, CJIOKHBIX BEIIECTB - OKCUIOB, KUCJIOT, COJIEM W OCHOBAHUMU.

KommekcHbie COCOHMHCHHMUA. PaGora ¢ TPCHUPOBOYHBIMU TECTAMHU I10 TEME.



Knaccudukanus Heoprannyeckux Bemiects. HoMeHknatypa HeOpraHn4eckux BEIIeCcTB
(TpuBHAJIbHASI UMEXKITYHAPOIHASA).

XapakTepHble XUMUYECKUE CBOMCTBA IMMPOCTHIX BEIIECTB-METAJUIOB: IIEJIOYHBIX,
I1EJIOYHO3EMENBHBIX, AJTFOMUHMS, [IEPEXOIHBIX METAJUIOB - MEJU, IMHKA, XPOMa, JKeJle3a.
XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOAOPOA,
rajloreHoOB, KUCIIOPOAA,CePhI, a30Ta, (hocdopa, yriaepoaa, KpeMHHUSL.

XapakTepHble XUMUUECKHE CBOMCTBA OKCU/IOB: OCHOBHBIX, aM(OTEPHBIX,

KHCIIOTHBIX. XapaKTepHble XMMUUYECKHE CBOMCTBA OCHOBAHUN M aM()OTEPHBIX
TUAPOKCUIIOB.

XapaxkTepHble XUMHUECKHE CBOMCTBA KUCIIOT.

XapaKkTepHble XUMUYECKHE CBOMCTBA COJIEH: CPETHUX, KUCIBIX, OCHOBHBIX; KOMILJIEKCHBIX (Ha
IpUMEPECOEAMHEHNN aTIOMUHUS U [IUHKA).

Bzaumocss3b Pa3JIUYHbIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB.

7.Knaccudukanuss opraHM4ecKHX BEIIECTB, MX T€HETHYecKas CBsA3b. HomeHkiaTypa,
KJ1accu(pukanys, XMMUYECKHE CBOICTBA U CIOCOOBI MOTYYEHUS OPraHUYECKHX BEILECTB.
Nmennsbie peakiuu. Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU IO TEME.

Teopust cTpoeHHsS OPraHUYECKUX COCAMHEHUN: TOMOJIOTUS U U30MepUs (CTPYKTypHas
UIIPOCTPAHCTBEHHAsA). B3anMHOE BIMsHUE aTOMOB B MOJIEKYJIAX.

Tunel cBsi3el B MOJIEKYyJIaX OpraHUYECKUX BEIIeCTB. [ MOpuan3aius aToOMHbIX

opbuTtaneit yriepona.Pagukan. @yHKIMOHAIbHAS TPYIINA.

Knaccudukanus opranndeckux BeuiecTB. HoMeHkIIaTypa opraHM4eCcKHX BELIECTB
(TpuBHANIbHAST UMEXKIyHAPOIHAS).

XapakTepHble XMMHUYECKHE CBOMCTBA YIJIEBOJOPOAOB: AJIKAHOB, LIMKJIOAJIKAHOB, AJIKECHOB,
JIMEHOB, AJIKWHOB, apOMaTHYECKHUX yTIIeBO0pO10B (OeH301a U TONIyoJIa).

XapakTepHble XUMUYECKHAE CBOMCTBA MPEIEIbHBIX OJJTHOATOMHBIX 1 MHOTOATOMHBIX
cnupToB; ¢eHoa. XapakTepHble XUMUYECKUE CBOMCTBA ajlbJAETHAOB, IPEIEIbHbBIX
KapOOHOBBIX KUCJIOT, CIOKHBIX 3(hUpoB. XapakTepHble XUMUYECKHE CBOMCTBA
a30TCOoAEpKAIMX OPTAaHUYECKUX COCIMHEHUIN: aMUHOB U aMUHOKHCJIOT.
buonoruuecknBakHble BEIIECTBA: JKHUPbI, OEJKH, YTIeBOJbl (MOHOCAXapUIbl,
arcaxapuabl, MOJUCaXapuIbl).

B3anMOCBsI3b OPraHNYeCKUX COEAUHECHUM.



8. [IpupoaHbIe HCTOYHHUKY YTIEBOJIOPOIOB, UX IMEpepadOTKa.

[IpupoaHbIE NCTOYHHUKH YTIIEBOIOPOIOB, COCTAB, CBOMCTBA M METOJIBI TIEPEepadOTKH HEPTH;

OXpaHaOKpY>KaroIIel Cpeibl OT 3arpsi3HEHUsS] HEPTHIO U HE(PTEPOTYKTAMH.

Bricokomouiekysipabie cOeTMHEeHHS. Peakiiuu nmoamMepu3anuy U MOJIUKOHICHCAIINH.

ITomumepsl. [1nacTMaccsl, BOJIOKHA, Kay4yKH.

9. Brruncienue Macchl paCTBOPEHHOTO BEILIECTBA,COACPKAIIETOCS B ONPEIEICHHON Macce

pacTBOpa C U3BECTHOM MaCCOBOU JOJICH.

PacueTsl: 00b€MHBIX OTHOIIIEHUHN Ta30B IPU XUMUYECKUX PEAKITUSX.

Pacuetsi: Macchl BeliecTBa Wik 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe

1 00beMYOJHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB.

Pacuetsl: TermoBoro 3 dekra peakuuu.

Pacuetsl: Mmacchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIU OJHO
U3BEILECTB JIaHO B U30BITKE (MMEET IPUMECH).

Pacuetsi: Macchl (00BeMa, KOIMYECTBA BELIECTBA) MPOAYKTA PEAKIIUU, €CIH OJTHO U3

BEIIECTB JIAHO BBUJIE PACTBOPA C ONPEAEIECHHON MAaCCOBOM JOJIEN pACTBOPEHHOTO

BEILIECTBA.

Haxoxaenue MosiekyisipHOM opMyJibl BEIIECTBA.

Pacdertsl: MaccoBoit i 00beMHOM JTOJTM BBIXOAA MPOAYKTA PEAKIIMH OT TCOPETUUCCKH

BO3MOZKHOTIO.

PacueTsi: MaccoBo# 101 (MacChl) XUMUYECKOTO COCAMHEHHUS B

cmecu. TectupoBanue.

IIpeanosnaraemsle pe3yJbTaThbl 00y4eHUsI

Yuawuecs oonxxcnel 3namn:

- OCHOBHBIE CBEICHHMSI O CBOMCTBAX XHUMHUUYECKUX OJJIEMEHTOB; KJIacCU(HUKAIUIO
XUMHUYECKUX 3JIEMEHTOB; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB B
Nepuoaax u rpymnmnax nepuoguueckoun cucremsl 1. 1. MenaeneeBa; CBeAEHNUS O CTPOCHUH
aTOMOB 2JIEMEHTOB MaJIBIX M OOJIBIITUX TIEPUOIOB; MPUHIIUIIBI PACTIPEICTICHUS dJIEKTPOHOB
[I0 DSHEPreTUYECKUM YPOBHSIM M  MOJYPOBHSM; IOCJIEAOBATEIIBHOE 3alOJIHEHUE
AJIIEKTPOHHBIX O000JIOYEK B aTOMax; paclpeiesieHue 3JIEKTPOHOB MO OpOUTANISIM; MOHSITHE
BAJICHTHOCTb, BAJICHTHBIE BO3MOXXHOCTHM aTOMOB; BHJIBI XMMHYECKOW CBSI3U, CBOWMCTBA
KOBAJICHTHOM CBSI3M, CTENICHb OKUCJICHUS;, BIUSIHUE TUIA XUMUYECKON CBSI3UM Ha CBOMCTBA

XUMHUUYECKOIr0 COCAMHCHUA, INOHATUC AJUIOTPOIIUA; I'COMETPHUUYCCKOC CTPOCHHUEC MOJICKYJL;



BUJbI THOPUAM3AINK SJIEKTPOHHBIX OpOUTaNel; TEIIOBOM 3(PQEeKT IHIAOTEPMUUYECKUX U
HK30TEPMHUECKUX PEAKIUi; 3aBUCIMOCTh CKOPOCTH PEAKLUU OT yCIOBHUH €€ MPOTEeKaHuUs;
MEXaHU3M TOMOTEHHOTO M TeTEpOTeHHOI0 KaTaju3a; YCJIOBUS CMEIIEHUS XUMHUYECKOTO
paBHOBeCHsI, KJIACCU(UKALINIO HEOPTAHUYECKUX BEUIECTB; MEXAHU3M JJICKTPOIUTUIECKON
JAMCCOIMALMU B PAcTBOPAX W pacIulaBax AJIEKTPOJIMTOB; XUMHUYECKUE CBOMCTBO KHCIIOT,
coJieil, OCHOBaHUI B CBETE TEOPUH AJIEKTPOIUTUYECKOH TUCCOLMALNY; KJIACCU(PHUKALIUIO
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEakiii; BiusHue Ha xapakrep OBP konnentpauu
BEIECTB, CpEeIbl pacTBOpA, CHJIBI OKHCIUTENS W BOCCTAHOBHUTENS, TEMIIEPATYpPHI;
YCTPOMCTBO raJIbBAHUYECKOTO AJIEMEHTA; YCTPOMCTBO aKKYMYJIATOPA; OTIIMYUS MTPOTYKTOB
peakuuu 3JIEKTPOJM3a BOJHBIX PAcCTBOPOB M PACIUIaBOB COJIEH M IIENOYEH; CTpOeHHe

KOMILIEKCHBIX COJIEH M UX HOMCHKIJIATYPHI.



1)

Yuammecs 10JIKHBI:

1 3HaTL/TIOHUMATh:
Baxnenmue XuMu4eCcKHUe IMOHITUS
[ToHuMaTh CMBICT BaXKHEUIIMX TMOHSITHN (BBIACHATH HUX XapaKTEPHbIC MPU3HAKH):
BEIIIECTBO, XWMHUYECKUW DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHBIE AaTOMHBIE M
MOJIEKYJISIPHBIE MACChl, HOH, U30TOIbI, XUMHYECKAsl CBS3b, IJICKTPOOTPUIIATEIBHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCIEHUS, MOJb, MOJSIpHas Macca, MOJSIPHBIA 00beM,
BEIIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI, pACTBOPHI, IEKTPOJIUTHI U
HEJJICKTPOJIUTHI, JJIEKTPOJIUTAYECKAS] JUCCOLUUALMSA, TUIAPOJIN3, OKHUCIUTEIb U
BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, DJIEKTPOJIU3, CKOPOCTh XUMUYECKON
peaKkIuy, XMMUYeCKOe paBHOBECHE, TEIIOBOM A(D(EeKT peakiuu, yriepoaHbIi CKeeT,
byHKIIMOHATBHAS TPYMIA, U30MEPHUS U TOMOJIOTHS, CTPYKTYpHAasi U MIPOCTPAHCTBEHHAS
U30MEPUS, OCHOBHBIE TUIIbI PEAKIIMN B HEOPraHUYECKON U OPraHNYECKOU XUMUH.
BEBISBIATE B3aMMOCBS3H NMOHATHM. Mcrnonp30BaTh BaKHEHIIME XUMHYECKUE ITOHATHS IS
00BSICHEHHUS OT/ICJIBHBIX (DaKTOB U SIBJICHUM.
OCHOBHBIE 3aKOHBI U TEOPUU XUMUMU.
[IprMEHSITh OCHOBHBIE IIOJIOKEHHMSI XUMHUUYECKUX TEOpUid (CTpOEHHMs aToma,
XUMHUYECKON CBSI3H, DJICKTPOJIUTUYECKOM JUCCOLMALMM, KHCJIOT W OCHOBAaHWM,
CTPOCHUSI OPTAHUYECKUX COCIMHEHUHN, XUMUUECKON KMHETHUKH) JJIsl aHAJIN3a CTPOCHUS
U CBOMCTB BemiecTB. IloHMMaTh TpaHUIBI TPUMEHUMOCTH YKAa3aHHBIX XUMHYECKHX
teopuil. [loHnmmare cmbicn nepuoamdeckoro 3akoHa J[.M. MenneneeBa wu
WCIOJL30BaTh €ro I KayeCTBEHHOrO aHajim3a M O00OCHOBAHUS OCHOBHBIX
3aKOHOMEPHOCTEW CTPOEHUSI aTOMOB, CBOMCTB XHWMHYECKUX OJJIEMEHTOB M UX
COECIMHEHUM.
Baxueimue BelecTsa U MaTepyallbl.
KiaccudumnupoBaTh HEOPraHMYECKUE U OPTAaHUYCCKHE BEIIECTBA 10  BCEM
M3BECTHBIM KJIaCCH(DHMKAIIMOHHBIM NpHu3HaKaM. [loHMMaTh, 9TO IpaKTHIECKOE
MIPUMEHEHHE BEIIECTB 00YCIOBIEHO UX COCTABOM, CTPOCHUEM M CBONCTBaMU.
HNmets nipeacTaBiaeHUe 0 poJIv ¥ 3HAYEHUM JAHHOTO BEIIIECTBA B
npaktuke. OOBACHITH 001IHE CTIOCOOBI ¥ IPUHITHUITHI TIOTyYCHUS
HanOoJIee Ba)KHBIX BEIIICCTB.

2  YMeTs:



1) Ha3piBaTh:

M3yYECHHBIE BEIIECTBA IO TPUBUAIBHOW WUJIM MEXKTYHAPOIHOW HOMEHKIIATYpE.
2) OmnpenensTs/ KacCUPUIIMPOBATD:

BAJICHTHOCTb, CTEIIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, 3apsiibl HOHOB; BUJI
XUMHYECKUX CBA3EH B COCIMHEHUAX U THUI KPUCTAINIMYECKOW PELIETKHU;
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT; XaPAKTEP CPEIbl BOJIHBIX PACTBOPOB
BEILIECTB; OKUCIUTEIb U BOCCTAHOBUTEIIb; TPUHAJIC)KHOCTh BELIECTB K PA3JIMUYHBIM
KJIACCaM HEOPTaHUYECKUX U OPTAHUYECKUX COCAUHEHUIN; TOMOJIOTH U U30MEPBI;
XUMHUYECKUE PEAKIIMUB HEOPraHMYECKON U OPraHuYeCcKOd XMMUU (TI0 BCEM HM3BECTHBIM
KJ1acCU(DUKAITMOHHBIM MPU3HAKAM);

3) XapakTepu3oBaTh:

S, p u d-351eMeHTHI 10 UX ToJoXeHHIo B [lepuoaudeckoit cucteme J[.1. Menneneesa;
001111Me XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-METANIOB U HEMETAJIIOB; OOIIKE
XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCMHEHUMN, CBOMCTBA
OTJEJIbHBIX IPEACTABUTEIIEH ATUX KJIACCOB; CTPOCHHE U XUMUYECKHE CBOMCTBA
M3YyYEHHBIX OPTaHUYECKUX COCTUHEHHM.

4) OOBACHSATH:

3aBUCHUMOCTh CBOMCTB XUMHUYECKUX IJIIEMEHTOB U UX COCTUHEHUI OT MOJIOKEHUS
anemMeHTa Briepuoandeckon cucreme .M. Menneneesa; npupoy XUMHUYECKON CBSI3H
(MOHHOM, KOBAJICHTHOM, METAJTTIMYECKOM, BOJOPOIHOM ); 3aBUCUMOCTh CBOMCTB
HEOPraHNUYECKUX U OPTaHMYECKUX BEIIECTB OT UX COCTaBA U CTPOEHUS; CYIIIHOCTh
M3YyYECHHBIX BUJIOB XUMUYECKUX PEAKIIUI: AJIEKTPOJIUTUYECKON TUCCOMAIINU, HOHHOTO
00OMEeHa, OKUCTUTEIIbHO-BOCCTAHOBUTENBHBIX (M COCTABIISTh UX YPAaBHEHUS);

BIIMSIHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON PEaKIIMU U Ha CMEIIICHUE
XUMHUYECKOTOPaBHOBECHS.
5) IlmanupoBath / MPOBOANTH:

MPOBEICHUE DJKCIEPUMEHTA MO TOJYYEHUIO M PACIO3HABAHUIO BAKHEHIIUX
HEOPTaHWYECKUX U OPTAaHUUYECKHX COEIMHEHUH, C y4eTOM MPUOOPETEHHBIX 3HAHUU O
npaBujIax 0€30MacHoi paboThI C BEIIECTBAMH B TaOOPATOPUU U B OBITY;

BBIYHMCJICHHA I10 XUMHUYCCKHUM (1)OpMYJ'IaM H YPABHCHUSM.
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