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IHosicHUTEABLHAA 3AIINCKA

JlomoHUTENbHAS 00IIIepa3BUBaOIas mporpamMmma « MUp XUMHH B 3a7a9ax)» UMEET
€CTECTBEHHOHAYYHYIO HAIIPaBICHHOCTD, SIBISICTCS MOIU(DUIIMPOBAHHOM.

AKTYaJIbHOCTH

CoBpeMeHHbIC KOHIICTIIIMA 00pa30BaHuUs MPOIAaraHAUPYIOT aHTPOIOIICHTPUYECKHMA
MIOJIXOJT, CYyThKOTOPOTO 3aKIF0YacTCs B (DOPMHUPOBAHUH BHICOKOH CaMOOIICHKH YEJIOBEKa,
a oOpa3oBaHNE MOHMMACTCIKaK MPOIECC «OKYIbTYPUBAHUS» €r0. DTO 03HAYAET, YTO
0011ecTBO TpeOyeT MOATOTOBKH CBOOOIHOM, CAMOCTOSITCIILHOM, CO3HATEIIBHON 1
OTBETCTBCHHOM JIMYHOCTH, TUIHOCTH, YMECIOIICH MPEIBUICTh MPEIATCTBUSA,
IIPEOJI0JICBATh WX, a TAKXKE BJIAJICIONICH HaBBIKAMH CAaMOCOBEPIIICHCTBOBaHUS. B cBsI3u ¢
5TUM (OopMyJIa TAKOW padOTHI BEITJISIUT CICTYIOIIMM 00pa30oM: 3HaHHE + JKeJIaHue =
JEHCTBUE, YTO IPHUJIACT ASATEITLHOCTH YEIOBEKa XapaKTep CaMOCTOSITEIIBHOCTH,
BCECTOPOHHETO CAMOBBIPAKEHHSI.

HuddepeHtmpoBaHHbINi MOAXO0 B O0YYEHHUH 110 JaHHOU MporpamMme NposiBIsSeTCs
yepe3 TaKUe aCTeKThl, KakK: - YINIOTHEHHE U YKPYITHEHUE OJIOKOB TEOPETUUYECKHUX
3HAHMM, YTO MO3BOJISET YBEIUYUBATH BPEMSI HA CAMOCTOATENbHYIO paboTy
00ydJaromuxcs 1Mo JOMOJHUTEIBHON MporpamMMe; - cucTemMa quddepeHIInpoOBaHHOTO
O0Oy4YeHHMsI C YIETOM IMOAIEPKKHU B MIPEOIOJICHUH YUEOHBIX TPYIHOCTEH KAk I0TO
pebeHKa; - Co3/IaHue «CUTYaIlMu yCIiexa» B HayKe, KOTOPYIO BEIOpaT 00 yJaronuics
J00POBOJLHO B COTJIACHH C POJUTEISIMU, B COOTBETCTBUU C JIMUYHBIMU MHTEPECAMH U
MOTPEeOHOCTSIMHU, TJI€ OH BCTYMAaeT B paBHOIPABHBIN nuajor ¢ negaroroM. Kypce
MOCTPOEH IO CIIUPANIH, T. €. HMEET MECTO BO3BpAIlIEHNE K paHEe N3YYCHHBIM TeMaM Ha
0oJee BBICOKOM ypOBHE.

IIporpamma pa3padoTana B COOTBETCTBUM ¢ HOPMATHBHO-NIPABOBbIMH

AOKYMEHTAMMU:

o ®denepanbHblii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e Vka3 IIpesuaenrta Poccutickoit @enepanuu ot 02.07.2021 r. Ne 400 «O Crpareruu
HallMOHaNIbHOU Oe3omacHocTH Pocculickoit @enepanuny;

e Vka3 [Ipesunenrta Poccuiickoit @enepanuu ot 09.11.2022 r. Ne 809 «O06
YTBEPAKIACHUU OCHOB TOCYJJAPCTBEHHOM MOJUTUKHU IO COXPAHEHUIO U YKPEIJICHUIO
TPaAUIIMOHHBIX POCCUNUCKUX TYXOBHO-HPABCTBEHHBIX LIEHHOCTEI;



Vka3 IIpesuaenta Poccuiickoin @enepanuu ot 7.05.2024 1. Ne 309 «O
HAIIMOHAJBHBIX LeNaX pa3BuTus Poccuiickonn @enepannu Ha nepuos 1o 2030 roga
1 Ha nepcrektuBy 110 2036 rogax;

Konnenmus pa3Butus 10noIHUTEILHOTO 00pa3oBanus 10 2030 roga (yTBepkaeHa
pacnopsbxkenueM [IpaBurensctBa PO ot 31.03.2022 Ne 678-p);

N3MEHEHWN?, xoTopeie BHOcATCS B pacniopsikeHue [IpaButensctsa PO ot
31.03.2022 Ne678-p (yrBepxkaeHsl pacnopsikenueM [IpaBurensctsa PO ot
15.05.2023 Ne1230-p);

Crparerus pasButusi Bocnutanusi B Poccuiickoit @eaepanun Ha nnepuos 10 2025
roja (yrBepxaeHa pacnopsbkenueM [IpaButenscta Poccuiickoit denepanuu ot
29.05.2015 Ne 996-p);

[TocTanosnenue [IpaButensctBa PO ot 11.10.2023 Ne 1678 «O0 yTBEpkKACHUH
[IpaBun npuMeHeHus OpraHU3aUsIMU, OCYIECTBISIONMMU 00pa30BaATENbHYIO
NS TENBHOCTD, AIEKTPOHHOTO 00YUYEeHHMsI, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH MPH peaau3aluyi 00pa30BaTeIbHBIX MPOTPAMM);

[Ipuka3z MunucrepcTBa npocseuienus Poccutickoit @enepaunu ot 27 urons 2022
r. Ne 629 «O6 yrBepxkaeHuu [lopsaka opraHu3anuu U OCyIeCTBICHUS
00pa30BaTeIbHON JAESATENBHOCTH MO JOMOTHUTEIBHBIM 00111€00pa30BaTeIbHBIM
IporpaMmam;

[Tpuka3z Munuctepctsa npocsemnienust PO ot 03.09.2019 Ne 467 «O06
yTBepskeHnn LleneBoit Mosienun pa3BUTHSL pETHOHATBHBIX CUCTEM
JIOTIOJTHUTENIBHOTO 00pa30BaHUs ACTEI;

ITpuka3 MunuctepctBa npocernieHust PO ot 21.04.2023 Ne 302 «O BHeceHUH
u3MeHeHui B LleneByro Mojiesb pa3BUTHS PETHOHATBHBIX CUCTEM

JOTIOJTHUTEIIBHOTO 00pa30BaHus JeTel, YTBEPKICHHYIO MPUKa3oM MuHHCTEpCTBA
npocsetieHus PO ot 3.09.2019 r. Ne 467»;

[ToctanoBnenue [ 1aBHOTO rocy1apCTBEHHOrO caHuTapHoro Bpaya PO ot
28.09.2020 Ne 28 «O06 yrBepxknenuu CII 2.4.3648-20
«CaHUTApHOATUIEMHUOJIOTHYECKIE TPEOOBAHUS K OPraHU3aIMsIM BOCITUTAHUS U
oOy4deHwsl, OTJbIXa ¥ O3JI0POBJICHHUS IETEH U MOJIOACKI;

Crparerusi couuanibHO-3KOHOMHYECKOTO pa3BuTusa CaMapckoil 00JacTu Ha NEpUOA
10 2030 roxa (yrBepxkaeHa pacnopstkeHueM lIpaButensctBa Camapckoil odnactu
ot 12.07.2017 Ne 441);

[Tucsmo MunucrepctBa oOpazoBanust u Hayku PO ot 18.11.2015 Ne 09-3242 «O
HanpaBieHnn nHPopManum» (¢ «MeToINIeCKUMH PEKOMEHIAIIUSMH 110
MIPOEKTUPOBAHUIO JOTOJHUTEIIBHBIX 00I1I€pa3BUBAIOIIUX TPOrpaMM (BKITrOUast
Pa3HOYPOBHEBbBIE POTPAMMBI)»;

[Tucsbmo muHucTEepcTBa 0OpazoBaHus U Hayku Camapckoit obnactu ot 30.03.2020
Ne MO-16-09-01/434-TVY (¢ «MeToandecKuMH PEKOMEHIAIIUAMH 110 TOTOTOBKE
JOTIOJIHUTENbHBIX 00111€00pa30BaTeIbHBIX 00IIePa3BUBAIOIIUX MTPOTPAMM K
MPOXOKACHUIO TPOLETYPhl SKCIEPTU3HI (10OPOBOIBLHOM cepTU(hUKAIIN) IS



MOCJIEYIOUIETO BKIIFOUEHUS B peeCTp 00pa30BaTEIbHbIX IPOrPaMM, BKIIOYEHHBIX
B cuctemy I1DIO0»).

Ienarornuyeckasi nesecoo0pasHocTh. JJaHHas nporpaMMa npeaHasHaueHa JJis
YUY XCsl, XOPOILIO BJIAJCIOUIMX IPOrPAaMMHBIM MaTepruaioM 00111e00pa3oBaTebHON
IITKOJIbI, U KaJ0T0 BBITYCKHUKA IITKOJIbI, KTO BUJIUT CE0s CTYICHTOM — XUMHKOM,

OHOJIOTOM, TEXHOJIOIOM, MEJIMKOM,YKOJIOrOM — ceruamcTom 21 Beka.

Ileas nporpamMmmsi:

Pa3BuTHe ecTeCTBEeHHOHaYYHOI'0 MUPOBO33PEHHS 00YUaIOUIUXCsl HA OCHOBE
yriayOiaeHusl 3HaHUUTIO XUMUHU.

3agauu:

1. Obpa3zosamenwpnsle: - TOMOYD OBNAACTh (PAKTUYECKUM MATEPUATIOM 1O
XUMHH C YYETOMIOATOTOBKH 00YYaIOIIUXCs K MPOAOIKEHUIO 00pa3oBaHusl

- OTpa6OTaTI> MCTOAUKY PCIICHUA PpACUYCTHBIX 34444,

- OpraHU30BaTh UHAUBUIYAIbHYIO BO3MOKHOCTh KaXJA0MYy O00y4daromemMycs
03HAKOMUTBHCA CHECTAHAAPTHBIMHU 33J]a4aMU U YIIPAKHEHUSIMU U METOJUKON UX
peleHus;

HAY4YUTh MOJIb30BATHCA COBPEMEHHON HOMEHKJIATYPOU 110 OPTaHUYECKOU U
HEOpPraHMYEeCKOM XUMUH, TAOJIUIIaMH, YCIOBHBIMU 3alUCSAMH U TJIABHBIMU 3aKOHAMH,
UCIIOJIb3YEMBIMU B XUMUU;

- COBEPIIECHCTBOBATH IIPAKTUYECKNE YMEHUS U HABBIKH I10 IPOBEICHUIO
XUMHUYECKHXIKCIIEPUMEHTOB.

2. Pazeusarwowue:

- pa3BUBaTh UHTEPEC O0YUAIONTUXCS K TTO3HAHUIO, TOHUMAHUIO KYJTbTYPHOM
3HAYMMOCTH YYEHHSI COBPEMEHHOTO YEJIOBEKA;

- COBEPIICHCTBOBATh U Pa3BUBATh AKTUBHOCTh U YMEHUE CAMOCTOSTEIBHO
N00bIBaTh 3HAHUSI UITPUMEHSTh UX B TPAKTUUECKOMN AESATEIbHOCTH, YMEHUE
HCIIOJIb30BaTh OCOOCHHOCTU PA0OTHI CO CIPABOYHON U IOMIOTHUTEIHHOM
JIATEPATYPOH;

- TOATOTOBUTH 00YYAIOIIUXCS K MPOJOJIKEHHIO 00pa3oBaHus,

CIIOCOOCTBOBATH MOJYYEHHIO IPOYHBIX 3HAHUM.






3. Bocnumamenvnuie:

- TOMOYb pe0CHKY B OpraHHU3alliU COLUAIBHOTO OMbITA B CUTYaIlMU HAMIPSKEHUS
CHUJI, IPEOJIOJICHUS Ce0s1, OTKPHITOM KOHKYPEHIINH, TIEpEKUBaHUSI TOOEIbI U TOPAKECHMUS,
OIIbITa OTHOLIEHUI B KOMAH/E, IPU3BAHHOM PEIIaTh CIO0KHYIO 3a/1a4y;

- IIOMOYb MOJPOCTKY B CAMOONPEIEIICHUH IO OTHOLIEHUIO K OCBAMBAEMOM
NEATeIbHOCTH B paMKax JIOMOJTHUTEILHON U HauaabHOU NpodecCuoHanbHOM
MOATOTOBKH, MOJJEPKaTh B MPEOI0JICHUN yUeOHBIX TPYAHOCTEH;

- TOMOYb 00YYaIOIEMYCsl CTaTh YEJIOBEKOM HPABCTBEHHBIX YOCKICHUM,
(bopMUPOBATHLOPHUEHTAIINIO HA JTAJIbHUE )KU3HEHHBIE TTEPCIIEKTUBBI U MOUCK
CBOEro MECTa B HUX.

OxugaemMble pe3yJbTaThbl U CIIOCOOBI UX MPOBEPKM

OO6yuaronuecsi, OCBOMBIINE IPOTPAMMY «MUP XMMHHU B 33/1a4ax», MPUOOPETAIOT
CIEIYIOIIMEIMYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIC PE3YJIbTATHI:

JIn4HOCTHBIE pe3yJIbTAThI:

- YMEHHE 000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO U NMPEACTABUTH apTyMEHTHI B €€

3a1IuTYy;

- yMeHHE 0pOPMIISITh PE3YJIBTATHI CBOCH JESITEIbHOCTH;

- YMEHHUE CaMOCTOATEIBHO, WX IIPU KOHCYIbTALMOHHOM NTOAAEPKKE MeAarora,

U3BJIEKATh UCTPYKTYPUPOBATh HH(POPMALIUIO U3 PA3TUYHBIX UCTOUYHUKOB,

- YMEHHE OPUEHTUPOBATHCA B COJICPKAHUHN TEOPETUUECCKUX MOHSATHH
MpeIMETHON 00acTu (BIpeenax mporpaMMbl) M UCTIOIh30BATh WX MPHU BHITIOJIHEHUN
HCCIIEIOBATENbCKUX, TIOUCKOBBIX, TBOPUECKHUX 3aJJaHUi (B IpeAenax mporpaMmbl
ONPEEICHHOTO YPOBHS);

MeTanpeaMeTHbIe pe3yJabTaThl:

- YMEHHE 0CO3HABAaTh MOTHBBI 00PA30BATENILHON IESITENLHOCTH, OIPEEIATh €€ LEIN U

3a/1a4H;
- YMEHUE YYacCTBOBATh B 00CYKJIEHUH YUEOHBIX, TBOPUECKHUX MPOOIIEM;
- BBICTYMATh C pe3yjbTaTaMU CBOMX pabOT U y4acTBOBATh B aHAJU3€ pabOT CBOMX

TOBAPUIIECH;



IIpeameTHbIe pe3yJbTAThI
[Tocne 3aBepiieHrs paboOTHI O MPOrpamMMe 00yUdaroIIuecs JTOJKHBL Oy TyT:
- TIOKa3aTh 3HAHKE OCHOBHBIX TEOPETUIYCCKUX TOJIOKCHUN XUMUU;

- YMETh IPUMEHATH UX TP PACCMOTPEHUH KJIACCOB BEIIECTB U KOHKPETHBIX

COCJIMHCHUM;
- PacKpbIBaTh 3aBUCUMOCTb CBOWCTB BELIECTB OT UX CTPOCHHUS;
- pelaTh TUMOBBIE 3a/1a4H;
- 3HaTh CBOMCTBA BAXKHEHIIINX BEIICCTB;
- IOHUMATh HAYYHbBIE ITPUHIHUIIBI BAXKHEUIIINX XUMUYECKUX ITPOU3BOJICTB;

- UCTIOJIb30BATh MOJIYYCHHbIE 3HAHUS, YMEHHUSI, HABBIKU VIS BBITOJTHEHUS
CaMOCTOSATEILHOU TBOPUYECKON paboThI (ITpoekThl, OykieTs, WEB-kBecTsl,

MpE3CHTAINN U T.,H.);

- IPOBOJIUTH MyOJUYHBIE BBICTYIUICHUS TIepe]l Pa3IMYHbIMU ayAUTOPUSIMU;
BJIa/IETh PA3HOOOPA3HBIMU CPEJICTBAMH TBOPUECKOM (TIOMCKOBOM,
AKCIIEPUMEHTATBHOM, UCCIIEI0BATEIBCKON) PaOOTHI.

Yyamuecs A01KHBI
3namoe: ciocoObl BEIpAXKEHUS KOHIICHTpALMiA pacTBOpoB. CTpoeHHe aToMa U
CBOMCTBaBaJICHTHBIX opOuTasie. CriocoObl BEIYMCICHHS 110 XUMHUYECKOMN
dbopmyie.

CriocoObl BEIYMCIICHUS TI0 YPABHEHUSM XUMHUYECKOU PEaKIIUu.
AnreGpandeckuii ciocod pereHus 3aj1a4 Ha cMecH. 3akoH Jle-
[TaTense.
Breruucnenus maccoBoit 1011 pacTBopeHHOTO BeniectBa. C%., MOJISIPHONM KOHIICHTPAILUS U
MOJISIPHASI KOHLIEHTPAaLHsI PACTBOPEHHOTO BEILIECTBA.
Ymems: BHINOMHATH BRIUUCICHHS] MACCOBOM MJIM 00OBEMHOM 10711 KOMIIOHEHTOB,
MOJIIPHOWKOHIIEHTPALIMU U BBINOJHITH 3JIEMEHTApHbBINA pacueT pH.
HaxoauTe mpoctelinue 1 UICTHHHBIC (POPMYITBI XUMUUYECKUX COCTMHEHU 110 TAHHBIM
aHa/in3a. BRIMOIHATH pacyeTsl ¢ UCMOJIb30BAHUEM Ia30BbIX 3aKOHOB. BBINOIHATH
pacueTsl 0 TEPMOXMMHUYECKUM YPAaBHEHUAM Ha OCHOBaHUHM 3akoHa ['ecca.
BrINoJIHATE pacdyeT CKOPOCTH XUMHUYECKOMN peakiuu. PemaTey yCia0KHEHHbIE 3a/1a4K Ha

Bce Tutbl. (Amnotponus. M3otomnel. Peakiiun noHHOTro oOMeHa (B Opr. U HEOPT. XUM. ).



OxuCcIUTENBHO- BOCCTAHOBUTENBHBIE (BCE TUIIBI). [ Maponu3 (Heopr. U opr.
XHUM.).DneKTponu3. Pemars 3aaun Ha cMecH. BBIMOAHATE aHAIN3 IEKAPCTBEHHBIX
npenaparoB. BeIMOMHATE aHaIU3 IPOAYKTOB MUTaHUs. [[pOBOIUTH CaMOCTOSITENIbHBIN
MOUCK XMMHUYECKON MH(POPMALIUU C UCIIOJIB30BAHUEM PA3IUUYHBIX UCTOUHUKOB.
Mertoanl:

Jlexuusi, 6ecena, a3BpucTHUECKas O6ecesia, pa300p TUMIOBBIX 3alaHUN U PaCUETHBIX 3a7a4
[0 aJrOPUTMY, pa300p 3a7ay MOBBHIIIEHHOTO YPOBHS CJIOXHOCTH, pa30op 3aJaHuil Mo
XUMHH, pEUICHUE OJUMIMAIHBIX 3a/ay, TECTUPOBAHME, HAYYHO — HCCIEAOBATENIbCKas

pabora, OIbITH B Ja0OpaTOpPUH.

(I)OpMI:I U METOABbI OTCJACKUBAHUA PE3YyJILTATOB.

Tectbl. Yuactue B onmumnuagax. JugakTuaeckue urpbl. 3a4eT 1Mo PelieHuo 3a1ad.
KoHkypc (koJIMYecTBEHHBIN) Yncia pelIeHHbIX 3a/1a4 U pPa300paHHBIX yIPaXKHEHUH.
CaMOKOHTpPOJIb U B3aMMOKOHTPOJIb. YuacTue ¢ pedeparamu Ha KoHpepenuuu. Mtorosas
aTTecTalus MPOXOAUT KaKydacTue B KOHKypce pedeparos.

Cpoxk peanusamum nporpammsl — 1 roa, paccuntana Ha 108 yacos.
HoBu3zHa nanHOM 1OMOTHUTENBHON 00pa30BaTeIbHOM MPOrPaMMBbI 3aKITFOYAETCS
B TOM, YTO 0 (opMe opraHu3aluu 00pa3oBaTeIHLHOTO MPOIEcca OHA SABJIAETCS

MOYJIbHOM.

JlononnuTtenbHas o0pa3oBaTesibHas nporpamma « Mup XuMuH B 3a1a49aX»

COCTOMT U3 3MOayJIeil:

Moayab Ne 1. Pemenue 3amay 1o Kypcy HEOPraHUYECKOU
xumuu - 44 yaca.

MonpyabNe 2. Pemenne 3aad mo Kypcy OpraHMYECKOW XUMHUU-
30 4gacos.

Monayab Ne 3. PenreHue 3a/1a4 MOBBIICHHOHN CIIOKHOCTH —

34 qaca.



TemaTuyeckoe IVIAHUPOBaAHME
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TEMBbI b§ 0 |K
u4e | pu | TUK
C 1 |a
TBO
qac
OB
Moayasb Ne 1. Pemrenue 3aga4 nmo Kypcy HeOpraHu4ecKoi XuMHuu.
1. | CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MIEPBHIX 2 111
YeThIPEX MEePUOJIOB: S-, P- U U-37eMEHTHI. DIeKTPOHHAS
koH(purypanus aroma. OCHOBHOE MBO30YKJIEHHOE COCTOSIHUE
aTOMOB.
2. | 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 2JIEMEHTOB U UX COSAMHEHUN 2 1)1
10 MEPUOJaMU CPYIIIaM.
3. | O6mas xapakTepucTUKa MeTaioB IaBHbIX nmoarpyrmi [-111 rpymnm B 2 1] 1
CBSI3U C UXIIOJO0KEHUEM B IEPHOIUYECKOM
cucreme xumudeckux aneMeHToB .M. MenaeneeBa u
0COOEHHOCTSIMU CTPOCHHSI KX aTOMOB.
4. | XapaKkTepHuCTUKA NEPEXOIHBIX AIEMEHTOB — MEJIU, ITUHKA, XpOMa, 2 1] 1
KeJe3a Mo UXIOJIOKEHUIO B IEPUOJUYECKON CUCTEME XUMUYECKUX
sanemenToB [[.M. MenzaeneeBa u 0COOCHHOCTSIM CTPOCHHSI X
aTOMOB.
5. | O6mas xapakTepucTuka HeMeTaJuoB riaBHbIX noarpynm 1V-VII 2 1] 1
TPYIII B CBSA3U CHUX MOJIOKEHUEM B MEPUOJUYECKON CUCTEME
xuMu4deckux 35meMeHToB J[.M. MenaeneeBa HOCOOCHHOCTIMU
CTPOCHHUSI UX ATOMOB.
6. | KoBasieHTHas XuMHIYecKasi CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MBI 2 1] 1

oOpazoBaHus. XapaKTEPUCTUKU KOBAJICHTHOM

CBSI3U (MOJIIPHOCTD U dHEPrus cBsizu). IoHHast CBS3b.




MerannuueckascBsa3b. BogopoaHas CBs3b.

7. | TennoBoii 3¢(heKT XUMUYECKOHN peakuu. TepMOXUMUYECKHE 2 11
ypaBHEHUSI.

8. | CkopocTh peakiiu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB. 2 11

9. | O0OpaTumbie U HEOOpaTUMbIE XUMHUYECKUE PEAKIIUU. XUMHUYECKOE 2 11
paBHOBecue. CMellleHne XMMUYECKOr0 PaBHOBECHS TOJ1 IEWCTBUEM
pa3IMYHBIX (PaKTOPOB.

10.| Peaxiuu noHHOTO OOMEHA. 2 2

11.| T'maponus coneit. Cpena BOJHBIX PACTBOPOB: KUCTas, HEUTpaIbHasl, 2 111
IIeJIOYHAS.

12.| Peakiuu OKUCIUTEITHFHO-BOCCTAHOBUTENNbHBIE. KOppo3ust MeTaioB u 4 1| 3
CIIOCOOBI 3aIIUTHI OT HEE.

13.| DnexTposiu3 pacIiaBoB U pacTBOPOB (COJIEH, IMIeTI0UEH, KUCTIOT). 4 1|3

14.| XapakTepHble XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIIIOB: 2 11
IEJIOYHBIX, IET0YHO3EMETbHBIX, ATIOMUHUS, IEPEXOAHBIX METAIIIOB -
MeJH, [IMHKA, XpoMa, JKeJie3a.

15.| XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB - 2 111
HEMETAJUIOB: BOAOPO/1a, TAJIOTEHOB, KUCIOPO/Ia, CEPHI, a30Ta,
docdopa, yriaepona, KpeMHHUS.

16.| XapakTepHble XUMHUUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, 2 111
aM(pOTEPHBIX, KHCIIOTHBIX.

17.| XapakTepHble XHMHUYECKUE CBOMCTBA OCHOBAHUM M aM(OTEPHBIX 2 111
THUIPOKCHUIOB.

18.| XapakTepHble XUMHUYECKHUE CBOMCTBA KUCIIOT. 2 111

19.| XapakTepHble XUMHYECKUE CBOMCTBA COJICH: CPETHIX, KUCIIBIX, 2 111
OCHOBHBIX; KOMIUIEKCHBIX (Ha IPUMEPE COSANHEHUIN ATFOMUHUS U
[IUHKA).

20.| B3auMOoCBs3b pa3IUIHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB. 2 2

44 | 18 | 26
Monyab Ne 2. Pemienue 3a1a4 1o Kypcy OpraHu4ecKod XuMHuu
21.| XapakTepHble XUMUYECKHE CBONCTBA YTIEBOIOPOIOB: aJTKAHOB, 5 1| 4




MUKJIO0AJIKaHOB, aJIKCHOB, IMCHOB, AJIKUHOB, apOMAaTUICCKUX

YTJIEBOIOPO10B (O€H30J1a U TOTyoa).

22.| XapakTepHble XMMUYECKHE CBOMCTBA MPEEIbHBIX OJTHOATOMHBIX U 5 1| 4
MHOTOAaTOMHBIX CIIUPTOB; (PE€HOJIA.

23.| XapakrepHble XUMUYECKHE CBOMCTBA aJIbJIETUI0B, MPEIEIbHBIX 5 1| 4
KapOOHOBBIX KUCJOT, CIOKHBIX 3(PUPOB.

24.| XapakTepHble XUMUYECKHE CBOMCTBA a30TCOEPKALINX OPraHUYECKUX 5 1| 4
COEJIMHEHUI: aMUHOB U aMUHOKHUCJIOT.

25.| buonoruyecku BaxHbI€ BEIIECTBA: XKUPbI, OCITKH, YTIEBOIbI 5 1| 4
(MOHOCaxapu/bl, TUCaxapuibl, TOJUCAXAPUIBI).

26.| B3auMoCBs13b OpraHU4eCKUX COCUHEHUM. 5 1| 4

30| 6|24

Monyab Ne 3. Pemienue 3a1a4 1eMOHCTPANMOHHOM Bepcuu EqnHororocyiapcrBeHHOro

IK3aMcEc¢Ha 110 XUMHH

27.| Boruucnenne Macchbl paCTBOPEHHOTO BEIIECTBA, COJAEPKAIIETOCs B 4 4
ONPEJICIICHHOW Macce pacTBOpa C U3BECTHOM MACCOBOM JOJIEH.
28.| PacueTpl: 00beMHBIX OTHOIICHUI ra30B MIPU XUMUYECKUX PEAKITUIX. 4 4
29.| PacueTsl: Macchl BeliecTBa WM 00beMa Ira30B 110 H3BECTHOMY 4 4
KOJIMYECTBY BELIECTBA, MAaCCE WJIM 00bEMY OJTHOTO U3 YYaCTBYIOIINX B
peakiuy BEIECTB.
30.| Pacuetsi: TemmoBoro 3¢ dexTa peakium. 4 4
31.| Pacuetsi: maccel (0OBeMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB peakuuu, | 6 2 | 4
€CJIM OJTHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH ).
32.| Pacuetsi: Mmacchl (00BEMa, KOTUYECTBA BEIIECTBA) MPOTYKTA 4 2 | 2
peakiuu, eciau OJJHOU3 BEMISCTB JIaHO B BUJIC PACTBOPA C
ONPEAEIEHHOW MAaCCOBOM JI0JIEW pAaCTBOPEHHOTO BEIECTBA.
33.| HaxoxeHne MoeKyasapHO (hOPMYJIBI BEIIECTRA. 4 4
34| PacdeTtsl: MacCcOBOW Wil 0OBEMHOM JTOJIA BBIXOA MPOAYKTA peakuuu oT| 4 4
TEOPETUYECKH BO3MOKHOTO.
34 | 4130
Hroro 108 | 28 | 80




Conep:xkanmue.
1. Ctpoenue atoma. 30TONBI.
CoBpeMEHHBIE TPEACTABICHUA O CTPOCHUM aroMa. J[BMI)KEHHE OHJIEKTPOHA B aTOME.
AtomHasi opOutanb. KBaHTOBBIE uMclia: TJIaBHOE, OpOUTAIbHOE, MAarHUTHOE, CIIMHOBOE.
[IpuHIUIIBI pacnpenesieHus: JIEKTPOHOB MO SHEPTeTUYECKUM YPOBHSIM M MOIYPOBHSIM:
npunuun  [laynm, nOpuHIMO ~ MUHUMaIbHOW — SHepruu. [loHsATHE — «HM30TOMBIY.
PanmunoaktuBHOCTh. [lOHATHE O TpeBpallleHUH XUMHUYECKUX dJieMeHToB. Paborta c
TPEHUPOBOUYHBIMU TECTAMU IO TEME.
CrtpoeHue 2JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB TIEPBBIX YETHIPEX MEPHUOJIOB: S-, P-
u d-ameMeHThl. JjekTpoHHas KoHpurypamus aroma. OCHOBHOE M BO30YXKICHHOE
COCTOSIHHE aTOMOB.
[TocnenoBaTenbHOCT 3aIOMHEHMS AJEKTPOHHBIX 00oJouek B atomax. I[IpaBmio B. M.
KneukoBckoro. Pacmpenenenue o2yekTpoHoB 1o opOutansaMm. [lpaBuna Xysna.
DneKTpoHHbIE U rpaduueckue GopMysbl aTOMOB JIEMEHTOB. JHEpPreTuyeckas auarpamma
atoma. PaboTa ¢ TpeHMPOBOUYHBIMU TECTAMU 110 TEME.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCTMHEHUH 0 MEPUOJAM U TPYIIIIaM.
CoiicTBa XUMHYECKHX dJeMeHTOoB. Kiaccudukamuss XUMUYECKHUX  DIIEMEHTOB.
[lepyoguueckuii 3aKOH W TIEPUOAMYECKAS CHUCTEMA XHUMHUYECKHX »diemeHtoB [l U.
Menneneea. @U3NYECKUNA CMBICII HOMEPA TIEPHUOJIa U TPYIIIHI.
OO6mass xapakTepucTHKa MeTaioB TiaBHBIX moarpymm |-l rpynm B cBsism ¢ ux
MIOJIOKEHUEM B IEPUOJMYECKON chcTeMe Xumuuyeckux aneMeHtoB .M.  Menneneesa
U OCOOCHHOCTSIMH CTPOCHHS X ATOMOB.
CewmelicTBa 3J1eMEHTOB (Ha MIPUMEPAX IIEIOYHBIX METAJIIOB, TaJJOT€HOB, MHEPTHBIX ra30B).
XapaKTepuCTUKa XUMHYECKUX CBOMCTB 3JIEMEHTOB IIaBHBIX MOATPYIII U NEPUOJAUYHOCTD
UX U3MEHEHUS B CBETE AJIEKTPOHHOIO CTPOEHHUS aToMa. DIIEMEHThI, COEIMHEHHS] KOTOPBIX
NpOSIBISIIOT  aM@oTepHble  CBOMCTBA.  OTHOCUTENbHAs  BJIEKTPOOTPULATEIbHOCTD
anemeHTOB. (OOImas XapaKTepuUCTHKA DJIIEMEHTa Ha OCHOBE €ro TIOJIOKCHHS B
nepuoanueckon cucreme 1. . Menneneena.
XapakTepucTUKa MEPEXOJHBIX JJIEMEHTOB — MEIW, LWHKA, XpOMa, XKeje3a M0 HuX
MOJIO)KCHUIO B TMEPUOJUYECKON CHCTeME XUMuueckux sjemeHTtoB JI.M. MenaeneeBa u
OCOOEHHOCTSM CTPOCHHS UX aTOMOB.

CewmelicTBa 371eMEHTOB (Ha IpUMeEpax MIEJIOYHBIX METAJUIOB, TaJIOT€HOB, HHEPTHBIX Ta30B).



XapakTepuCTUKa XUMAYECKUX CBOMCTB 3JIEMEHTOB IVIABHBIX MOATPYII U MEPUOIUYHOCTD
UX U3MEHEHHS B CBETE BJIEKTPOHHOTO CTPOCHUS aTOMa. DJIEMEHTHI, COEIMHEHUS] KOTOPBIX
nposiBISAIOT  aMdoTtepHble  cBoiicTBa.  OTHOCUTENbHAs  AIEKTPOOTPHUIIATEIHLHOCTD
anemMeHToB. OOmias XapaKTepUCTHKa JJIEMEHTA Ha OCHOBE €ro IOJOXKEHHUS B
nepuoguueckon cucreme 1. . Menneneesa.

OO6mast xapakrepucTuka HeMeTauioB TnaBHbIx noarpynn IV-VII rpynn B cBsi3u ¢ ux
MIOJIOKEHUEM B MEPUOAUYECKOU CcHUCTEME xXuMHUuyeckux snemeHTtoB .. Menneneesa
U OCOOCHHOCTSIMU CTPOEHUS UX aTOMOB.

CewmeiicTBa 271eMEHTOB (Ha TpUMeEpax MICJIOYHBIX METAJUIOB, TaJIOT€HOB, HHEPTHBIX T'a30B).
XapakTepucTuKa XUMMUYECKUX CBOMCTB AJIEMEHTOB TJIABHBIX MOATPYII U NEPUOAUYHOCTD
WX U3MEHEHUS B CBETE AJIEKTPOHHOTO CTPOEHUS aTOMa. DJIEMEHTHI, COCTMHEHUS] KOTOPHIX
nposiBIs0T  amdorepHblie  cBoiicTBA.  OTHOCHTENBbHAsT  AJAEKTPOOTPHUIIATEILHOCTD
anemMeHToB. (OOmas XapakTepUCTHKa DJJIEMEHTA Ha OCHOBE €ro IIOJOXKCHHUS B
nepuoanyeckon cucreme 1. . Menneneesa.

Pabota ¢ TpeHMPOBOYHBIMU TECTAMHM 11O TEME.

1. KoBasieHTHasi XUMH4YeCKas CBS3b, €€ PA3HOBHJIHOCTH M MEXaHM3Mbl OOpa3OBaHUSI.
XapakTepUCTUKN KOBAJICHTHOW CBSI3U (MOJIIPHOCTH W dHEprus cBsizu). MoOHHas CBsA3b.

Merannuueckast cBsi3b. BogopoaHas cBsi3b.

BanentHbie 3mekTpoHbl. BanieHTHOCTh. BajeHTHBIE BO3MOMXKHOCTH aTOMOB. XUMHYECKAs
cBs3b aTOMOB. KoBasleHTHas CBSI3b M MeXaHM3M e€ oOpa3oBanus. [lonspHas u HemoaspHas
KOBajJiIcHTHas1 cBsA3b. CBoMcTBa KOBaJICHTHOM CBs3U. MoHHasg CBI3b M MEXaHM3M €&
oOpa3zoBanusa. CBoiicTBa HOHOB. Meraminueckass CBs3b. BogopomHas — CBA3b:
MEXMOJICKYJIIpHAs U BHYTPUMOJIEKYJISIPHASL.

ONEeKTpOOTpUIIATeIbHOCTh.  CTENeHb  OKHCJICHHS W BaJICHTHOCTH

XUMHUYECKUX  3JeMEHTOB. OTHOCUTEIbHAasi  3JEKTPOOTPUIIATEILHOCTh

ssieMeHTOB. CTEeIeHb OKUCIICHUS.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. TUI KPUCTAIIMYECKOU
peleTKU. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTABa U CTPOCHMUS.

Bausaue Tuma XMUMHYECKOM CBS3M Ha CBOMCTBA XHMHUYECKOIO  COCAMHCHMS.
Kpucramnmueckne peméTku. AJUIOTPONHS HEOPraHWMYECKUX BemecTB. ['eoMmeTpuueckoe
CTpOeHHE MoJIeKysl. [uOpumHble »HIEKTpOHHbIE opOutanu. Buasl rudbpuaM3zanUu

3JEKTPOHHBIX OpOHTaieil: sp-, SP>-, SP°- rHOpHAM3ALUM HA HNPUMEPaX OPraHMYecKUX U



HEOpPraHWYECKUX BellecTB. PaboTa ¢ TPEHUPOBOYHBIMU TECTAMHU I10 TEME.

2. Knaccuukanmss XMMHYECKUX pEaKIUd B HEOPraHMYECKOW U

opranuyecko XuMud. TermnoBod »HPDEKT XUMHUUYECKON peakuuu.
TepMOXUMHYECKUE YPABHEHHUS.

DHepreTuka XMMHUUYECKUX TMpeBpalieHuil. DHTanbnusd. TeraoBol 3)QeKT XuMHUUeCcKux
peaKiui. OHIOTEPMUYECKME M DK30TEPMUYECKHME  XHUMHYECKHE  PEaKIUu.
Tepmoxummuueckue ypaBHeHus. 3akoH ['ecca. Durponus. Dueprus ['mo60ca. Bo3amoxxHOCTh
NPOTEKaHUsI XUMHUUYECKUX peakiui. [Ipaktnueckue 3aHsaTus. Pemenue pacu€THbIX 3a1a4
0 TEPMOXUMHUYECKUM YPaBHEHUSM.

3. CKOpOCTb peakilfu, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (haKTOPOB.

CKOpOoCTh XMMHUYECKHX PpEAKLUHUA. 3aBUCHUMOCTb CKOPOCTHM OT YCJIOBUW HPOTEKAHUS
peakiuu. 3akoH JAecTByromuX Macc. KoHCTaHTa CKOpOCTH XHMHYECKOM pEaKlUu.
[IpaBunio Bant-T'odda. Karanms. DHeprust akruBaiuu. ['OMOTeHHBIH M Te€TEPOTCHHBIN
KaTajin3, MX MEXaHU3Mbl. 3HAUEHUE Karajlh3a B NpUpoAe M TexHuke. lIpaktuueckoe
3aHsATHE. Perienne pacy€THBIX 3a/1a4 Ha BBIUHUCIIEHUE CKOPOCTH XUMHYECKOW pEeaklUu I10
KMHETUYECKOMY YPaBHEHUIO.

OO6patuMble U HEOOpaTUMble XUMHUYECKHE peakIni. XumMudeckoe paBHoBecue. CMeleHue
XUMHYECKOTOPABHOBECHS MO ACHCTBUEM Pa3TUYHBIX (PAKTOPOB.

HeoOpatumble u oOpatumble peakuud. XHUMHUYECKOE pPABHOBECHE U YCJIOBHUS €ro
cmemenus. [Ipunamun Jle [llatense. PaboTa ¢ TpeHUPOBOUHBIMU TECTAMU 11O TEME.

4. DIIEKTPOJIUTHYECKAsT UCCOLUUALMS AIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHbBIE U
ci1a0bIe AIIEKTPOJIHTHI.

DONEKTPOIUTHl U HE DJIEKTPOJIUTHI. DIEKTPOJIUTHYECKAash AUCCOIMAlUsi B pacTBOpax M
paciuiaBax. Posib Bombl B Ipoliecce AIIEKTPONIMTHYECKOW auccounanuu. CrerneHb
nucconmannu. KoHcranta aucconmanmu. XUMHYECKHE CBOMCTBA KHCIOT, COJEH U
OCHOBAaHMM B CBET€ TEOPUU  DIIEKTPOJUTHYECKOW  Auccouranvu. PacTBOpBL.
DHepreTuyecKkre U3MEHEHUs IIPU pacTBOPEHUH BelecTB. KoHLeHTpalus pacTBOPOB.
Peakuiuu noHHoro ooOmMeHa.

[IpakTtuueckoe 3ansitue. CocTaBlieHHE MOJICKYJISIDHBIX M HOHHBIX ypaBHeHUM. Pabora ¢
TPEHUPOBOYHBIMU TECTAMH 110 TEME.

I'mppomms coneit. Cpena BOJHBIX PaCTBOPOB: KHUCIIAs, HEUTpaIbHAs,

menouHas. ['uaponns conen.



[TpakTrueckoe 3anstue. CoCTaBlIeHNE YPABHEHNUN PEAKIIUN THIPOIU3a COJIEH.
Onpenenenue cpeapipactBopa. Pabora ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.

5. Peakiuy OKUCIUTENBHO-BOCCTAaHOBUTEIBHBIE. KOppo3usi MeTaioB U criocoObl 3alIUThI
ot Hee. [Iponeccsl okuciienus n BoccranoBieHus. CocraBnenue ypasHenuii OBP: meron
AJIEKTPOHHOTO OajaHCcau METOJ MOJypeaKnii (MHOHHO-3JIEKTPOHHBIN METO.).
Knaccuduxanus OBP: mexmonekynsipHbie, BHyTPUMOJIEKYISPHBIE,
JUCTIPONOPLIMOHUPOBAHUS (CAMOOKHUCIIEHHUSI, CAMOBOCCTaHOBJIEHUs ). BoccTaHoBUTEN U
okucnautenu. Bnusaaue Ha xapaktep OBP kKoHIIEHTpanuu BEecTB, Cpeibl pacTBOPA, CHJIbI
OKHCIIUTENS U BOCCTAHOBUTENS, TeMIiepaTypsl. [IpakTtuueckoe 3anstue. CocraBieHue
ypaBHeHuit OBP MeTo10oM 251IeKTpoHHOTO OanaHca U METO0M MOy PEeaKIIHii.

DEKTPOJIU3 PACIIABOB U PACTBOPOB (COJIEH, IeJI0Ue, KUCIIOT).

[TonsiTre 00 ANEKTPOAHBIX MOTEHIMATAX. DIIEKTPOXUMHUYECKUHN Psijl HATIPSKEHUN METAIIJIOB.
DNEKTPOIN3BOJHBIX PACTBOPOB KUCIIOT, IIEJIOYEN U COJIEH, paCIUIaBOB COJIEH U ILIETOYEH.
Nounnsiii (mpasuiio B.B. MapkoBHUKOBA) U paIUKAIbHBIA MEXaHU3MbI pEaKlUi B

OpFaHI/I‘{eCKOﬁ XHUMHHU.

6. Knaccudukaiuss HeopraHmueckux BEIIECTB, MX TeHeThyeckas cBs3b. HoMmeHkmarypa,
KiIaccuuKaims, XUMHYECKHUE CBOMCTBA U CIOCOOBI TOJYYEHUS TPOCTHIX BEIIECTB -
METaJUIOB U HEMETAJUJIOB, CIIOXXHBIX BELIECTB - OKCUAOB, KUCJIOT, COJIEM WU OCHOBAHUHU.
Kowmmnekcurie coenunenus. Pabora ¢ TpeHUPOBOYHBIMH T€CTAMHU IO TEME.
Knaccuduxkanus Heopranndeckux Bemiects. HomeHknaTypa HeOpraHu4eCKMX BEIIEeCTB
(TpuBHaNIbHAA UMEXKIYHAPOIHASA ).

XapakTepHble XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAJUIOB: IIEJIOYHBIX,
LIEJIOYHO3EMENBHBIX, ATIOMUHUS, IEPEXOAHBIX METAJUIOB - MEAU, LIMHKA, XpOMa, JKeJe3a.
XapakTepHble XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAIIIOB: BOAOPO/IA,
raJIOT€HOB, KHCIIOPOa,Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS.

XapakTepHble XUMUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,

KHCIIOTHBIX. XapaKTepHbIE XUMUUECKHE CBOMCTBA OCHOBAHUN U aM(pOTEPHBIX
TUJIPOKCHUIOB.

XapakTepHbIe XUMUYECKUE CBOMCTBA KUCIIOT.

XapaKkTepHble XUMUUYECKUE CBOMCTBA COJIEH: CPEAHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
MIPUMEPECOCANHEHUN aTFOMUHUS U LIMHKA).

B3aumocBs3b Pa3IMYHBIX KJIACCOB HCOPIraHM4YCCKUX BCIICCTB.



7.Knaccudukaiusi opraHM4YeCKUX BEIECTB, MX TeHeTHYeckas cBsi3b. HoMeHkaTypa,

KJaccuduKaius, XMMUYECKUEe CBOMCTBA U CIOCOOBI MOTYYEHUs] OPTaHUYECKUX BEILECTB.

Nmennsie peakiuu. PaboTta ¢ TpEHUPOBOYHBIMU TECTAMU 10 TEME.

Teopust CTpOE€HHS OpPraHUYECKUX COCAMHEHUN: TOMOJIOTHS U HM30Mepus (CTPYKTypHas

UIIPOCTPAHCTBEHHAs1 ). B3auMHOE BiIMsIHUE aTOMOB B MOJIEKYJIaxX.

Tunsl cBsi3el B MOJIEKYJIaX OpraHUYeCKuX BemlecTB. ['mbpuan3anmsi aToOMHbBIX

opOuTtainieii yrinepoaa. Pagukan. @yHKIIMOHAIbHAS TPYIIIA.

Knaccuduxanus oprannueckux BemecTB. HoMeHknaTypa opraHU4ecKuX BEIIeCTB

(TpuBHMaNIBHAS UMEXIYHAPOIHAS).

XapakTepHble XMMHUUYECKHE CBOMCTBA yrieBOJOPOJOB: aJIKaHOB, IUKJIOAIKAHOB, AJIKEHOB,

JIMEHOB, AJIKNHOB, apOMaTUUYECKUX YTIIEBOIOPOI0B (OEH30J1a U TOIyOoa).

XapakTepHbIe XUMUUECKHNE CBOMCTBA MPEASIbHBIX OJHOATOMHBIX U MHOTOAQTOMHBIX

criupToB; (heHosa. XapaKTepHbIE XUMHUUECKUE CBOMCTBA abJETHUI0B, IIPEACIbHBIX

KapOOHOBBIX KUCIIOT, CIIOKHBIX 3PUPOB. XapaKTepHble XUMUUECKHE CBOWCTBA

a30TCOAEPKAINX OPTraHUYECKUX COEAMHEHUI: aMUHOB U AMUHOKHUCIIOT.

buonoruyecky BaKHbIE BEIIECTBA: KUPBI, OENKH, YIJIEBOJbI (MOHOCAXapHUIbI,

IYcaxapyibl, MOJUCaXapyuabl).

B3auMocCBs3b OpraHM4eCcKuX COCTMHCHUMN.

8. [IpupoaHble ICTOYHUKHU YTIEBOJAOPOIOB, UX MEepepadoTKa.

[IpupoaHbIe UCTOUYHUKH YTIIEBOJOPOIOB, COCTaB, CBOMCTBA M METO/IbI IepepaboTKu HEPTH;

OXpaHAOKPYKAIOIIEH Cpelbl OT 3arpsi3HEHHS HEPTHIO U HE(TEPOTyKTAMHU.

BricokoMoneKysipHbIE COeqUHEHUs. Peakiiny noiuMepr3aiuy U NOJIMKOHASHCALIUH.

[Tonumepsl. I1nacTMaccel, BOJIOKHA, Kay4yKH.

9. Beruncienue Maccbl paCTBOPEHHOTO BEILIECTBA,COAECPIKAILIETOCS B ONIPEACICHHON Macce

pacTBOpa ¢ U3BECTHOU MAaCCOBOU JIOJIEH.

PacueTsl: 00b€MHBIX OTHOIICHUI Ta30B IPH XUMUYECKUX PEAKITUSIX.

Pacuetsl: Macchl BelllecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE

WM 00BEMYOJIHOTO U3 YYACTBYIOUIUX B PEAKI[UU BEILIECTB.

Pacuetsl: TeroBoro s dekra peakiuu.

PacueTsl: macchl (0OBbeMa, KOJTMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMU, €CJIH OJIHO
M3BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl: Macchl (00beMa, KOTMYECTBA BEIIECTBA) TPOAYKTA PEAKIUHU, €CIIU OJTHO U3



BELIECTB JaHO BBUJE PACTBOPA C ONPEAEICHHON MaCCOBOM J10JIEM PaCTBOPEHHOTO
BEILIECTBA.

Haxosxaenue monexkynspHoi (popMyIibl BEIIECTBA.

Pacuetsl: MaccoBoii Wi OOBEMHOM JTOJIM BBIXO/A MPOAYKTA PEAKIIMHU OT TEOPETUUECKU

BO3MOXXHOTO.

Pacuetbl: MaccoBoit 1011 (MacChl) XUMUYECKOTO COSUHEHUSI B

cMmecu. TectupoBaHue.

IIpeamosnaraemelie pe3yjibTaThl 00y4eHUS

Yyawuecs oondxcnol 3namo:

- OCHOBHBIE CBEJICHHMS O CBOMCTBAX XHUMHUUYECKUX OJJIEMEHTOB; KJIACCU(PUKAIUIO
XUMHUYECKHUX IJIEMEHTOB; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB B
neproax v rpynmax nepuoanyeckou cucremsol J[. 1. Menaeneera; cBeieHUsI O CTPOEHUU
ATOMOB 3JIEMEHTOB MaJIbIX M OOJIBIIUX MEPHOJIOB; MIPUHIIUIIBI PACTIPEICITICHUS] SJICKTPOHOB
[0 DHEPreTUYECKMM YpPOBHSM U  IOAYPOBHAM; IIOCJIEIOBATEIBHOE 3aIlOJHEHUE
AIIEKTPOHHBIX 000JIOUEK B aTOMax; pacipe/ielieHue 3JIEKTPOHOB MO OpOUTANSIM; TIOHSITHE
BAJICHTHOCTbh, BAJICHTHBIE BO3MOXXHOCTH aTOMOB; BHUJbl XMUMWUYECKOM CBSI3U, CBOMCTBA
KOBAQJICHTHOW CBSI3U, CTEIIEHb OKUCJICHHUS; BIMSIHAE TUIIA XUMHUYECKOW CBSI3M HA CBOMCTBA
XUMHUYECKOTO COCIMHEHUSI; MOHATHE AJUIOTPOIMS; T€OMETPUUECKOE CTPOCHHUE MOJIEKYIL,
BUJIbI THOPUIM3AIIMNA DJICKTPOHHBIX OpOHTaNel; TermaoBoil 3(@eKT 3HIOTEPMUUECKUX U
AK30TEPMHUYECKUX PEAKLIHN; 3aBUCUMOCTb CKOPOCTH PEAKLMHU OT YCIOBHUH €€ NMPOTECKAHUS;
MEXaHU3M T'OMOI€HHOI'0 M TE€TEPOr€HHOr0 KaTajih3a; YCJIOBUS CMEUICHUS XUMHUYECKOTO
paBHOBECHS, KJIaCCU(PUKAIINIO HEOPTAHMUECKUX BEIIECTB; MEXAHU3M AJICKTPOIUTHICCKON
JUCCOLMALMA B PACTBOPAX M PACIUIABAX JJIEKTPOJIMTOB; XUMHUYECKUE CBOMCTBO KHUCIIOT,
coJiei, OCHOBAaHUN B CBETE TEOPHUH AJICKTPOJIUTHUYECCKOW IHUCCOIUAINU; KIACCUDUKAIUIO
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakIuii; BiusiHuEe Ha xapaktep OBP koHueHTpanuu
BEIIECTB, CpPEAbl pacTBOPA, CHUJIbI OKHUCIHTENS W BOCCTAHOBUTENS, TEMIEPATYPHI;
YCTPOMCTBO TaJIbBAHUYECKOTO JIEMEHTA; YCTPOMCTBO aKKYMYJISITOPA; OTIANYUS IPOAYKTOB
pEaKUUM 3JIEKTPOJM3a BOAHBIX PACTBOPOB M PACIUIABOB COJIEM M IIEIOYEH; CTPOCHUE

KOMIIJICKCHBIX COJICH U UX HOMCHKJIATYPHEI.



1)

Yuamuecs 10J2KHbI.

1 3HaTh/OHMMATE:
Baxueime XuMudecKue NOHITUSI
[lonuMaTh CMBICT BaKHEWIIMX MOHATHH (BBLACISITH WX XapaKTEpPHbIC MPU3HAKU):
BEIIECTBO, XWMHWYECKUW DBJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHBIE ATOMHBIE U
MOJIEKYJISIPHBIE MACChI, MOH, U30TOIbI, XUMHYECKAsI CBS3b, SJIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTh, CTENECHb OKHUCJIEHHUS, MOJb, MOJSpHAs Macca, MOJIIPHBIA 00beM,
BEILIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS, PACTBOPHI, JIEKTPOIUTHI U
HEAJICKTPOJIUTBI, DJICKTPOJIUTUYECKAs JUCCOLMALMS, THUIAPOJIN3, OKHUCIUTEIb U
BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBJIEHUE, AJIEKTPOJIN3, CKOPOCTh XUMHUYECKOU
peaKkIuu, XUMUYECKOe paBHOBECHUE, TEIIIOBOM 3 (PEeKT peakiuu, yriaepoIHbId CKENeT,
dbyHKIMOHANIBHAS TPYMIa, U30MEPHS U TOMOJIOTHSI, CTPYKTYpHAsi U IPOCTPAHCTBEHHAS
MU30MEPHS, OCHOBHBIE TUIIBl PEAKIIMI B HEOPTaHUYECKOW U OPraHUYE€CKOM XUMUMU.
BEISBIATE B3aUMOCBS3H NOHATHH. MCITONb30BaTh Ba)KHEHIIME XUMHYECKUE ITOHATHS IS
0OBSICHEHUS OT/ICIIbHBIX (PAKTOB M SIBJICHUH.
OCHOBHBIE 3aKOHBI U TEOPUU XUMUHU.
[IprMeHAT, OCHOBHBIC TIOJOKEHUSI XUMHUYECKHX TEOpud (CTpOeHHs aroma,
XUMHUYECKOW CBSI3M, DJCKTPOJUTHYECKOW HUCCOIMAIMUA, KHCIOT W OCHOBAHUM,
CTPOECHHUS OPTAaHMYECKUX COCMHEHUN, XUMUYECKOM KMHETUKU) JJIsI aHAJIM3a CTPOCHUS
U CBOMCTB BemlecTB. IloHMMaTh TpaHUIBI TPUMEHUMOCTH YKa3aHHBIX XHMHYECKHX
teopuil. IloHumare cmbicn nepuoguueckoro 3akoHa JI.M. MeHnngeneeBa wu
HCIIOJIB30BaTh €r0 i1 KA4eCTBEHHOIO aHalim3a M OOOCHOBAaHUS OCHOBHBIX
3aKOHOMEPHOCTEM CTPOECHUSI aTOMOB, CBOWCTB XHMHUYECKUX DJIIEMEHTOB MW UX
COCJMHCHMH.
Baxueimue BenecTsa U MaTepuabl.
KnaccuduunpoBaTh HEOpraHMYECKHE U OPTaHUYECKHE BEIIECTBA M0 BCEM
M3BECTHBIM KJIACCU(UKAITMOHHBIM Mpru3HaKkaM. [IoHuMaTh, 4TO MPaKTHIECKOE
MIPYMEHEHHE BEIIECTB 00YCIOBICHO UX COCTAaBOM, CTPOSHHEM M CBOWCTBAMM.
HNmets nipecTaBiieHUE O POJIM U 3HAYEHUM JAHHOTO BEIIECTBA B
npaktuke. OOBICHATH 00IIKE CIOCOOBI U TPUHIUIIBI OJTYYEHUS
HanOoJIee Ba)KHBIX BEIICCTB.

2 YMeTh:



1) HaspiBaTh:
M3yUYCHHBIE BEIIECTBA IO TPUBUAIIBHON WM MEXKIYHAPOAHON HOMEHKJIIATYPE.
2) Omnpenensats/ K1acCUGUIMPOBATE:

BAJICHTHOCTb, CTENIEHb OKUCIICHUS! XUMUYECKUX JJIEMEHTOB, 3apsiibl HOHOB; BU]I
XUMHUYECKHUX CBS3EW B COEAUHECHUSAX U TUM KPUCTATUIMYECKON PEIIETKH;
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ; XapaKTEP CPEAbl BOJHBIX PACTBOPOB

BEILIECTB; OKUCIUTEIb U BOCCTAHOBUTENb; TPUHAIJICKHOCTD BEILIECTB K PA3JIUYHBIM
KJIacCaM HEOPTraHUYECKUX U OPTaHUYECKUX COCAUHEHUI; TOMOJIOTH U U30MEPHI;
XUMUYECKHE PEAKIMUB HEOPraHWYECKOW U OPraHuYeCKOM XUMHH (TI0 BCEM H3BECTHBIM
KJaccU(UKAIMOHHBIM MTPU3HAKAM);

3) XapakTepu3oBaTh:

S, p u d-a;meMeHTHI 10 UX nojoxkeHuio B [lepuoanyeckoii cucteme .M. Menneneesa;
00I11IMe XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJJIOB U HEMETAJIIOB; O0IIHe
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAUHEHU, CBOWCTBA
OTZIEJIbHBIX MPEICTABUTENEH ITUX KIIACCOB; CTPOCHHUE U XMMUYECKHE CBOMCTBA
U3YUYEHHBIX OPTaHUYECKUX COEUHEHHU.

4) OOBICHSITE:

3aBUCUMOCTb CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U UX COEJUHEHUI OT MOJIOKEHUS
aneMmeHTa Briepuoandeckon cucreme .M. MeHnneneeBa; npupoay XMuMHYECKON CBA3U
(MOHHOM, KOBaJICHTHOM, METAJNTIUYECKOM, BOJIOPOIHOMN ); 3aBUCHUMOCThH CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB OT UX COCTaBa U CTPOEHUS; CYIIHOCTb
M3YUYEHHBIX BUJIOB XUMUYECKUX PEAKIIMIL: JIIEKTPOIUTUUECKOMN TUCCOLMAIIMN, HOHHOTO
0o0OMEeHa, OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX (M COCTABIISATH UX YPaBHEHUS );

BIIUSTHUE PA3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIINU U Ha CMEIIICHUE
XUMHUYECKOTOPaBHOBECHSI.
5) IlmanupoBath / MPOBOIUTE:

MPOBEICHUE DJKCIEPUMEHTAa MO IOJYYEHUIO W PACIO3HABAHUIO BAXHEMIIMX
HEOPraHUYECKUX U OPTraHUYECKUX COCAMHEHUN, C y4eTOM MPUOOPETEHHBIX 3HAHUU O
npaBuiiax 0e30MacHoOi padOThI C BEIIECTBAMU B JJA0OPATOPUH U B OBITY;

BBIYUCJICHUS [0 XUMUYECKUM (POpMYyJIaM U YpaBHEHUSIM.
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