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IlosicHuTeILHAS 3aIUCKA

JlononauTenpHas 001epa3BuBaoiias mporpamma «Mup XUMUHU B 3a71a4aX» AMEET

€CTECTBCHHOHAYYHYIO HAMPABICHHOCTb, SIBJISIETCS MOIU(DUIIMPOBAHHOM.

AKTYaJIbHOCTh

CoBpeMeHHbIEe KOHIEIIUY 00pa30BaHus IPOIAaraHANPYIOT aHTPOIIOLIEHTPUYECKUN TTOIX0/I, CYTh

KOTOPOTO 3aKJII0YaeTcs B (JOpMUPOBAHUH BBICOKOW CAaMOOIICHKH YeJI0BEKa, a 00pa30BaHNE IIOHUMACTCS
KaK MPOIIECC KOKYIbTYPHUBAHUS €ro. ITO 03HAYACT, YTO OOIIECTBO TPEOYET MOArOTOBKH CBOOOIHOM,
CaMOCTOSITEJIBHOM, CO3HATEIbHON U OTBETCTBEHHON JIMYHOCTH, JTMYHOCTH, YMEIOIIEH IPEIBUIETh
MPENSATCTBUSA, MPEOJ0TIEBATh UX, a TAKXKE BJIA/ICIOIICH HABBIKAMU CAMOCOBEPILIEHCTBOBaHUS. B cBs3u ¢
3TUM (hopmysa Takoi pabOThI BRITISIUT CISAYIOMINM 00pa3oM: 3HaHHE + JKeJlaHue = JIEUCTBHE, UYTO
MPUAET AEATEIbHOCTU YEJIOBEKA XapaKTep CaMOCTOSTEIbHOCTH, BCECTOPOHHETO CAMOBBIPAXKEHHUSL.

JuddepenurpoBaHHbIi M0X0 B 00y4EHUH 110 JaHHON IpOoTrpaMMe MPOSIBIISIETCS Yepe3 TaKue

ACMEKTHI, KaK: - YIUVIOTHEHHE U YKPYITHEHHE OJIOKOB TEOPETHUECKUX 3HAHUH, YTO TIO3BOJISIET
YBEITUYMBATH BPEMsI HA CAMOCTOSITEIbHYIO paboTy 00yJaroIuXcs 0 TOMOJHUTEIBHOM MPOTpaMMe; -
cucteMa qudGepeHIInPOBaHHOTO OOYICHHS C YIETOM TOJEPIKKHU B TIPEOJIOJICHUH YICOHBIX
TPYAHOCTEN KaXXJ0ro peOeHKa; - CO3aHUe «CUTYaIlH yCcIeXa» B HayKe, KOTOPYIO BbIOpai
oOy4Jaroruiicst JOOPOBOJIBHO B COTJIACHHU C POJIUTEISIMHU, B COOTBETCTBUH C IMYHBIMU HHTEPECAMH U
MOTPEOHOCTSIMH, T/I€ OH BCTYMAeT B PABHOIPABHBIN IUajor ¢ eaaroroM. Kypc moctpoeH mo crniupanm,
T. €. UIMEET MECTO BO3BpAIlleHHE K paHee 3YUYEHHbIM TeMaM Ha 00Jiee BHICOKOM YPOBHE.

[Iporpamma pa3zpaboTaHa B COOTBETCTBUHU C HOPMATHUBHO-TIPABOBBIMU JIOKYMEHTAMU:

o  ®enepanbHbiii 3akoH 0T 29.12.2012 1. Ne273-D3 «O6 o6pazoBanuu B Poccuiickoit
denepanun»

e  KoHnrenuus pa3BUTHS TOTIOJHUTEILHOTO 00pa3oBanus B PD (yrBepxkaeHa pacropsikKeHUEM
[IpaButenscta PO ot 04. 09.2014 Ne 1726-P)

e  Crparerus pa3Butus Bocnutanus B Poccuiickoit @enepanun Ha nepuon a0 2025 roga
(yrBepxkaeHa pacnopsbkenueM I[IpaBurensctBa Poccutickoit @eaepanun ot 29 mast 2015 r.
Ne 996-p)

e JIpukaz MunuctepctBa mnpocBemenus Poccun ot 9.11.2018 Ne 196 «OO6 yTBepkaeHUU
[lopsinka opraHu3alMd U OCYILECTBICHHS 00pa30BaTeIbHOW  ACSITENBHOCTH IO
JIOTIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrPaMMaM»»

e [locranoBienue ['1aBHOTO TOCYAapCTBEHHOTO caHUTAapHOro Bpada Poccuiickoit denepanniu
oT 4 wuionsa 2014 roma Ne 41 «O6 yrBepxknenuu CaunlluH 2.4.4.3172-14 "CanutapHo-

ANUIEMUOJIOTHYECKHE TPeOOBaHMs K YCTPOMCTBY, COIEPXAHUIO M OPraHU3alluU pekuMa
paboThl 00pa3oBaTeNbHBIX OPTaHU3ALNNA JOTIOJIHUTEILHOTO 00pa3oBaHus JIeTeil»

e [lIpuka3 munuctepcTBa 00pazoBanus u Hayku Camapckoid obmactu oT 20.08.2019 r. Ne 262-
on «O06  yrBepxaenuu  [IpaBun  mepcOHUPUIMPOBAHHOTO  (PUHAHCUPOBAHUS
JOTIOTHUTEIBLHOTO OoOpa3oBanus gered B Camapckoil o0macT Ha OCHOBE cepTHdHUKaTa
NepCOHU(PUIMPOBAHHOTO  (UHAHCUPOBAHMS  JIOTIOJIHUTENBHOIO  0Opa3oBaHusl  JeTeid,
oOyyaronuxcs Mo JOMOJHUTEIbHBIM 00111e00pa30BaTeIbHbIM [IPOrpaMMamM»

e Meroandeckue peKOMEHJAMU 10 MPOSKTUPOBAHUIO JOTIOJIHUTENIBHBIX 00IIepa3BUBAIOIINX
IIporpamm, HarpaBJIeHHbIX TUCbMOM MuHoOpHayku Poccun ot 18.11.2015 Ne 09-3242.

e «MeToauueckiue peKOMEHJALUH M0 pa3pabOTKe JOMOJHUTENBHBIX 00I1e00pa3oBaTeIbHbBIX

nporpamm» (Ilpunoskenue Kk mUCbMYy MHMHHCTEpCTBa oOpa3zoBaHus M Hayku Camapckoif
obnactu 03.09.2015 Ne MO -16-09-01/826-TY)

Ileparornyeckas HCJ’IGCOOﬁpa3HOCTb. I[aHHaSI nmporpaMma rnpeaHasHa4dyeHa JJisl ydalnuxcs,
XO0poHo BJIAACHOIHNX IMTPOTpaMMHBIM MaTCpUuajioM O6m€06p330BaTeHLHOI71 IIKOJIBI, 1 KaXXJ10T'O
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BBIHyCKHI/IKa IIKOJIbI, KTO BUIUT 06651 CTYI[eHTOM — XUMHUKOM, 6I/IOJ'IOI‘OM, TEXHOJOI'OM, MCIUKOM,
JKOJIOrOM — crieraiucToM 21 Beka.

e nporpaMmai:

Pa3BuTHE ecTeCTBEHHOHAYYHOTO MUPOBO33pPEHHSI 00YydaroIUXCsl Ha OCHOBE YI1yOleHUs 3HAaHUM
10 XUMUHU.

3agaum:

1. Obpa3zoseamenshuie: - TOMOYB OBNAJETH (PAKTHYECKUM MATEPHATIOM MO XUMUH C Y4ETOM
MOATOTOBKH 00YYAOIIUXCSI K TIPOJIOKCHHUIO 00pa30BaHus ,

- 0TpaboTaTh METOJIMKY PEILIEHUs] paCUETHBIX 3a/1a4,

- OPraHM30BaTh UHAMBHUIYAJIbHYIO BO3MOKHOCTD KaX0MYy O0y4aroeMycsi 03HaKOMUTHCS C
HECTaHIapTHBIMU 33JjauaMi U YIPa)KHEHUSIMU U METOJUKOMN UX pelleHus;

Hay4HTb MOJIb30BATHCS COBPEMEHHON HOMEHKJIATypOU 110 OPraHUYECKON U HEOPTaHUYECKOU
XUMMH, TaOJIMLIaMH, YCIIOBHBIMH 3alMCSIMHU U TJIaBHBIMM 3aKOHAMU, UCTIOJIb3yEMbIMU B XUMUU;

- COBEpILIEHCTBOBATh MPAKTUYECKUE YMEHHS U HABBIKH 110 MPOBEACHUIO XUMHUYECKUX
AKCIEPUMEHTOB.

2. Pazeusarowue:

- pa3BUBATh HHTEPEC 00YUAIONUXCS K TO3HAHUIO, TOHUMAaHUIO KYJIbTYPHOH 3HAUHUMOCTH
YYEHUS COBPEMEHHOTO YeIIOBEKa;

- COBEpILIEHCTBOBAThH M Pa3BUBATh AKTUBHOCTh U YMEHUE CAMOCTOSITENILHO JOOBIBATh 3HAHUS U
MIPUMEHSTh UX B IPAKTUYECKOM NeATEIbHOCTH, YMEHHUE HUCIIOJIb30BaTh 0COOCHHOCTH pabOThI CO
CIIPABOYHOM M JIOMOJTHUTEIBHOM JIUTEPATYPOU;

- IOJATOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHHIO 00pa30BaHMs, CIIOCOOCTBOBATH TOJTYYEHHUIO
MPOYHBIX 3HAHUM.

3. Bocnumamenvnuie:

- IOMOYb PEOEHKY B OpraHU3aIlK COI[MAILHOTO OIBITAa B CUTYAI[UH HAMPSKEHUS CHJI,
MpeoIoJieHus ce0si, OTKPBHITOI KOHKYPEHILIUHU, IEPEKUBAHUS MTO0OEIbI U MOPAKEHHUSI, OTIBITA OTHOIIEHUI
B KOMaH/Ie, IPU3BAHHO pemiaTh CIOKHYIO 3a/1auy;

- IOMOYb MOAPOCTKY B CAMOOIPEICIICHUN IO OTHOIICHUIO K OCBAUBAEMOM JIeATEIbHOCTH B
pamKax JOMOJTHUTEIFHON U HayallbHOM MpodeccnoHalbHOM MOATOTOBKH, MOAEPkKaTh B IPEOI0JICHUU
y4eOHBIX TPYJHOCTEH;

- MOMOYb 00YyJarOIIEeMYCs CTaTh YeJIOBEKOM HPABCTBEHHBIX YOKICHHH, POpMUPOBATH
OpHUEHTAIINIO Ha JAIIbHUE KU3HEHHBIE IEPCIIEKTUBBI U TIOUCK CBOETO MECTa B HUX.

O:xnpaembie pe3yabTaThl M CIIOCO0OBI HX IPOBEPKHU
OO0yuaromuecs, 0OCBOUBIINE IPOTPaMMy «MUP XUMUH B 33/1a4aX», IPUOOPETAIOT CIETYIOIINe
JIMYHOCTHBIE, METANIPEIMETHBIE U MPEIMETHBIE PE3YIIbTAThI:

JIn4HOCTHBIE pe3y/IbTaThl:

- yMeHHEe 000CHOBBIBaTh COOCTBEHHYIO MO3UIUIO U ITPEJICTABUTH APTYMEHTHI B €€ 3alluTy;

- yMeHue 0hopMIIATh Pe3yabTaThl CBOEH eATeNbHOCTH;

- YMEHHUE CAMOCTOSTENBHO, U ITPU KOHCYJIbTALIMOHHON NOIIEPKKE Te1arora, U3BjeKarh 1
CTPYKTYpUPOBATh HHPOPMALIUIO U3 PA3THUUHBIX HCTOUHHKOB;



- YMEHHE OPHUEHTHPOBATHCS B COJICPKAHUN TEOPETHUECKUX TOHATHH MpeaMeTHOM 001acTH (B
Ipeienax IporpaMMebl) U UCHOJIB30BaTh UX IIPU BHIIIOJHEHUU MCCIIEI0BATENbCKUX, IOUCKOBBIX,
TBOPUYECKUX 3aJlaHUH (B Ipeaeiax MporpaMMbl ONIPEIEIEHHOIO YPOBHS);

MeranpeaMeTHble pe3yabTaThl.
- YMEHHE 0CO3HaBaTh MOTUBbI 00Pa30BaTENIbHON 1€ TEIILHOCTH, ONIPEAETATh €€ eI U 3a/1a4H;

- YMEHHE y4acTBOBATh B OOCYKJICHHH y4eOHBIX, TBOPYECKHX MPOOIIEM;

- BBICTYIIATh C Pe3yjbTaTaMM CBOUX pabOT U y4acTBOBAThH B aHAJIM3€ PabOT CBOMX TOBApHILEH;

IIpenmeTHble pe3yJibTaThl

[Tocne 3aBepiieHust paboThI MO MporpaMmMe 00yUJarOIIHECs TOKHBI OYIyT:

- TI0OKa3aTh 3HAHWE OCHOBHBIX TEOPETUUECKHUX TOJIOKEHUN XUMHUH;

- YMETb NMPUMEHSTH UX TIPH PACCMOTPEHHUH KJIACCOB BEIIECTB U KOHKPETHBIX COCTMHEHUI;

- packpbIBaTh 3aBUCUMOCTb CBOICTB BEILIECTB OT UX CTPOCHHUS;

- peuiaTh TUTIOBBIE 3a/a4H;

- 3HaTh CBOMCTBA Ba)KHEHUIIINX BEIISCTB;

- MOHUMAaTh HAYYHBIC TTPUHITUIIBI BAXKHEHIITNX XUMHYECKUX TPOU3BO/ICTB;

- UCTIOJIb30BAaTh MOJIyY€HHbIEC 3HAHUS, YMEHHUSI, HABBIKU TSI BHIIOJHEHUS CAMOCTOSATEIbHON
TBOpUYECKOM paboThI (1poekThl, OykieTsl, WEB-kBecThl, npezenTanuu u T.1.);

- IPOBOIUTH MyOJIMYHBIC BRICTYIUICHUSI TIEPE]T PA3TUIHBIMU aAyAUTOPUSIMH; - BIAJICTh
Pa3HOOOpa3HBIMU CPEICTBAMH TBOPUECKON (ITOMCKOBOM, SKCTIEPUMEHTAIBHOM, HCCIEA0BATEIIbCKOM )
paboTEHI.

Yuyamuecs: 10JKHbI
3namp: criocoObl BRIPAKEHUS KOHIICHTpAIIU pacTBOPoB. CTpoeHHEe aToOMa M CBOMCTBA
BaJICHTHBIX opOuTaneil. CriocoObl BEIYUCICHUS IO XUMUUYECKOU (hopMyIie.
CriocoObl BBIYHCIICHUS TI0 YPaBHEHUSIM XUMHUUYECKOHN peakluu.
AnreOpanveckuii crioco0 pemeHus 3aaa4d Ha cmecu. 3akoH Jle-11laTennbe.
Brruncnenus MmaccoBoit 10y pacTBOpeHHOTO BemiecTBa. C%., MOJSPHOI KOHLIEHTPALUS U MOJISIpHAs
KOHLIEHTpPALIMs PAaCTBOPEHHOIO BEIECTBA.
Ymemp: BHIONHATH BEIUKCICHHS MAaCCOBOM MIIM OOBEMHOM 101U KOMIIOHEHTOB, MOJISIPHOM
KOHLIEHTPALIMHU U BBIMIOJIHATH AJIEeMEHTapHbIN pacueT pH.
Haxoauth npocreiinue u uCTUHHBIE (POPMYIbI XUMUYECKHX COCTUHEHHH 10 JaHHBIM aHAIU3a.
BbINOJIHATE pacyeThl C UCIOJIb30BAHNEM T'a30BbIX 32aKOHOB. BBIMOIHATE pacyeTsl 0 TEPMOXUMHUYECKUM
ypaBHEHHUSIM Ha OCHOBaHUM 3aKkoHa [ ecca.
BhInosiHATE pacueT CKOpOCTH XUMUYECKOH peakiiuu. Pemare yciaoKHEeHHbIE 3a/1a4H Ha BCE THIIbI.
(Annorponus. M3zotomnel. Peakuyu noHHoro oOMeHa (B opr. ¥ Heopr. XuM.). OKUCIUTENbHO-
BOCCTaHOBUTEJbHBIE (BCe THIIBI). [ MaApOnH3 (HEOpr. u opr. XuM.).DneKTpoiau3. Pemares 3agaun Ha
cMecH. BBIMONHATE aHAN3 JIEKapCTBEHHBIX MPEnapaToB. BEIMOTHATE aHATN3 MPOAYKTOB MUTAHUS.
[TpoBOIUTE CaMOCTOATEIBHBIN OUCK XUMUYECKONH HH(GOPMAIIUH C UCIIOJIB30BAHUEM PA3ITUYHBIX
HMCTOYHUKOB.

Metoanbr:

Jlexmusi, 6ecena, sBpucTHUECKas Oecenna, pa30op TUIIOBBIX 3aJaHUI U PACUETHBIX 33/1a4 110 AITOPUTMY,
pa3bop 3a/1a4 MOBBIIIEHHOTO YPOBHS CIOKHOCTH, Pa300p 3a/laHuil 10 XUMUH, PEIICHUE OJIMMITHATHBIX
3a/1a4, TeCTUPOBAHUE, HAYUHO — MCCIIEA0BaTEIbCKasi padoTa, OMBITHI B JIA0OPATOPHUH.



®opMbI H METO/bI OTCJIEKMBAHUS Pe3yJIbTATOB:

Tectpl. YuacTue B onumnuanax. Jugakruueckue Urpel. 3a4eT no pereHuto 3aaad. Konkype
(KOMTMYECTBEHHBIH) YMCIIa PELICHHBIX 3a/1a4 U pa300paHHbIX yHpaxHeHni. CaMOKOHTPOJIb U
B3aMMOKOHTPOJIb. YuacTue ¢ pedeparamu Ha KoH(pepeHuu. Mtoroas arrectanus NpoXoauT KaKk
ydacTue B KOHKypce pedepaTos.

Cpok peanu3anuu rporpammsl — 1 rox, paccuntana va 108 gacos.

HoBuzHa nanHO#M TOMOIHUTENBHOM 00pa30BaTeIbHOM MPOrpaMMBbl 3aKIFOHAETCS B TOM, UTO I10
(opMme opraHu3anuy 00pa30BaTEIBHOIO MPOLECCAa OHA SAABJSETCH MOLY/IbLHOM.

JlononuurenbHas oOpa3oBaTenbHas nporpaMma «Mup XuMuH B 3aJja4ax» COCTOUT U3 3
MOTyJICH:

Moayas Nel. Pemenue 3a1a4 1o Kypcy HeOpraHu4eckoi xumuu - 44 yaca
MoayabNe2. Pemenne 3amad mo Kypcy opranudeckoi xumuu- 30 gacoB
Moayab Ne3. Pemienne 3a/1a4 MOBBIIIIEHHON CIIOKHOCTH - 34 daca

TemaTHyeckoe MIIAHMPOBAHUE

No m/mm Ha3Banue TeMbl Kom | Teo |mpak
WYeC | pU |TUKA
TBO | s
qJaco
B

Moayab Nel. Pemenne 3a1a4 1o Kypcy HeOpraHu4eckoil XuMHH.

1. | Ctpoenue 3IeKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB MEPBIX YETHIPEX 2 1 1
MEPUOJIOB: S-, P-u d-351eMeHThI. DIeKTpOHHAas: KoH(pUrypanus aroma. OCHOBHOE U
BO30Y)XJICHHOE COCTOSTHHE aTOMOB.

2. | 3akoHOMEpHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB M X COSAMHEHUI 0 MeproIamM 2 1 1
U TpyIIaM.
3. | OOmiast xapakTepuCTHKa METAIUIOB TNaBHBIX oarpymi [-111 rpynm B cBsi3u ¢ ux 2 1 1

IIOJIOKCHUEM B nepnonnqecxoﬁ
CHUCTEMC XUMHWYCCKHUX 3JICMCHTOB I[I/I MenneneeBa u 0COOEHHOCTAMU
CTPOCHHA UX aTOMOB.

4, XapaKTepI/ICTI/IKa MEPEXOJHBIX JIEMCHTOB — MCJIU, [INHKA, XpOMa, KEJIC3a I10 UX 2 1 1
ITOJIOXKCHHIO B nepnozumecxoﬁ CUCTEMEC XUMHNYCCKHX JICMCHTOB I[I/I
MeHaeneeBa u 0COOCHHOCTSAM CTPOCHUA UX ATOMOB.

5. | OOwias xapakTepucTHKa HeMeTauIoB riaaBHbIX noarpymnm |V-VII rpynn B cBsizu ¢ 2 1 1
UX TI0JI0KEHHUEM B NIEPUOIMUECKON CHCTEeME XUMUUECKUX dlieMeHToB J[. 1.
MeneneeBa HOCOOEHHOCTSIMU CTPOEHUS UX aTOMOB.

6. | KoBasenTHas Xumuieckas CBsi3b, €€ pa3HOBHIHOCTH M MEXaHU3Mbl 00pa30BaHuUs. 2 1 1
XapaKTepUCTUKU KOBAJIECHTHON

CBSI3U (TIOJIIPHOCTD U SHEprus cBszu). MloHHas cBs3b. Metayuinyeckas
cBA3b. BogopoaHas cBs3b.

7. | TennoBoit a3 dexT xuMuyeckoi peakiuu. TepMOXUMHUYEeCKHe ypaBHEHUSI. 2 1 1




8. | CxopocTh peakiuu, e 3aBUCHMOCTh OT Pa3JIMYHBIX (PaKTOPOB. 2 1 1
9. | Obparumsbie U HEOOPATUMBIE XUMHUYECKHE PEaKINU. XUMUYECKOEe PABHOBECHE. 2 1 1
CMernieHre XMMUYECKOT0 PAaBHOBECHSI MO ACHCTBUEM Pa3IMYHBIX (PAKTOPOB.
10.| Peakuuu noHHOTO OOMEHA. 2 2
11.| I'upposnus coneil. Cpeaa BOJHBIX paCTBOPOB: KUCIIAs, HEUTpajIbHAas, LIEI0YHAs. 2 1 1
12.| Peakuuu OKMCIUTEIHHO-BOCCTAHOBUTEINbHBIE. KOppOo3us METaIoB U CIOCOOBI 4 1 3
3aIlUTHI OT HEe.
13.| DnexTposu3 paciiaBoB H PaCTBOPOB (COJIEH, MIeI0UeH, KUCIIOT). 4 1 3
14.| XapaxkTepHble XUMUYECKHE CBOWCTBA IPOCTHIX BEILIECTB-METAJIOB: IIEJIOYHBIX, 2 1 1
IEJIOYHO3EMEIIHHBIX, AJTFOMUHUS, IEPEXOTHBIX METAJLIOB - MEJIH, [IMHKA, XpOMa,
xKeesa.
15.| XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB ~-HEMETAJIOB: BOJAOPO/A, 2 1 1
raJloreHOB, KUCI0pOJa, cephl, a30Ta, ocdopa, yriepoaa, KpeMHHUSL.
16.| XapaxkTepHble XMMHUUECKHE CBONCTBA OKCUA0B: OCHOBHBIX, aM(OTEPHBIX, 2 1 1
KHCIIOTHBIX.
17.| XapakTepHble XUMHUYECKHE CBOMCTBA OCHOBaHUI U aM(OTEPHBIX THIPOKCHUJIOB. 2 1 1
18.| XapakTepHble XUMHUYECKUE CBONCTBA KHCIIOT. 2 1 1
19.| XapakTepHble XHMHYECKHAE CBOMCTBA COJICH: CPEHIX, KHCIIBIX, OCHOBHBIX; 2 1 1
KOMILJICKCHBIX (Ha TIPUMEPe COSAMHCHUN ATFOMUHHSI M [IMHKA).
20.| B3auMOCBs3b pa3IMYHBIX KIIACCOB HEOPTAHUICCKHIX BEIICCTB. 2 2
44 1 19 | 25
Mogayb Ne2. Peurenue 3a/1a4 0 Kypcy OpraHu4ecKoil XuMum
21.| XapakTepHble XUMUYECKUE CBOMCTBA YTIIEBOJOPOJOB: AIKAHOB, IUKIOAIKAHOB, 5 1 4
AJIKEHOB, JUCHOB, AJIKKHOB, DOMATHYECKUX YTIIEBOIOPOJA0B (O€H3071a 1 TOJyOJIa).
22.| XapakTepHble XHMUYECKHE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX U 5 1 4
MHOTOATOMHBIX CIIUPTOB; (peHOIA.
23.| XapakTepHble XUMHUYECKHE CBOMCTBA allbJIETUI0B, IPEICIbHBIX KapOOHOBBIX 5 1 4
KHCJIOT, CIIOKHBIX A3(UPOB.
24.| XapakTepHble XMMUYECKHE CBOMCTBA a30TCOACPKAIINX OPraHUYECKUX 5 1 4
COEIMHEHUI: aMMHOB U aMHUHOKHCIIOT.
25.| buonoruyecku BakHbIE BELIECTBA: KUPbI, OCIKH, YTIIEBOAbI (MOHOCAXapUIbI, 5 1 4
Jicaxapu/ibl, MOJIUCaXapu/Ibl).
26.| B3auMOCBsI3b OpraHMYECKUX COSAMHEHHH. 5 1 4
30 6 | 24
Moayasb Ne3. Pemrenue 3a1a4 AeMOHCTpaliuOHHOM Bepcun Equnoro
rocy/1apcTBEHHOI0 K3aMeHa 10 XUMHUH
27.| Bpruncienne Maccbl paCTBOPEHHOT'O BEILIECTBA, COAEpAKa- 4 4
LIErocs B OMPEIEIICHHOI Macce pacTBOpa ¢ U3BECTHOM MacCOBOM JOJIEH.
28.| PacyeTsl: 00bEeMHBIX OTHOIIICHHIA I'a30B MTPU XUMHUYECKHX PEAKIIHSIX. 4 4
29.| PacueTsl: Macchl BelIECTBA WK 00bEMa T'a30B 110 H3BECTHOMY KOJIUYECTBY 4 4
BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIUX B PEAKI[UU BEIIECTB.
30.| Pacuersl: TenoBoro 3¢ dexra peakiuu. 4 4
31.| Pacuetsl: Maccel (0OBbeMa, KOTUYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUH, E€CIIU 6 2 4
OJIHO W3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH).
32.| Pacuetsl: Macchl (00BEMa, KOTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITH OJTHO 4 2 2
13 BEIECTB JaHO B BUJIE PACTBOpPA C OMPEIETICHHON MacCcoBOH oei
PacTBOPEHHOTO BEIECTBA.
33.| Haxoxaenne MoeKymIsipHO# (GOpMYIIbl BELIECTBA. 4 4




34.| PacueTsl: MaccOBO MM 0ObEMHOM J0JIM BBIXOA TPOAYKTA PEAKIIUU OT 4 4
TEOPETUYECKH BO3MOXKHOTO.

34 4 | 30

HUroro 108 31| 79

Conepxanue.
Crpoenue atoma. M30TomsI.

CoBpeMeHHBIE TIPEJICTABICHHUS O CTPOCHUH aroMa. /[BKeHHE 3JIeKTpOHA B aToOMe. ATOMHAsl OpOUTAb.
KBanToBbIE 4umcNa: TrjaBHOE, OpPOMTAIBHOE, MarHuTHOE, CchuHOBOe. [IpuHIUIBI pacmpeneneHus
AJIEKTPOHOB TI0 PHEPIEeTUYECKUM YPOBHSIM U MOAYPOBHSM: TpuHIMN [laymu, MpUHIMIT MHUHUMAaJIbHON
sHepruu. [lousitne «m3oromel». PagnoaktuBHOCTh. [loHSATHE O MpeBpaleHUd XUMHUUYECKHX JIEMEHTOB.
PaboTa ¢ TpeHHPOBOUYHBIMHU TECTAMU 10 TEME.

CTpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB: S-, P- U d-3JIEMEHTHI.
OnexkTpoHHas KoH(urypaius aroma. OCHOBHOE U BO30YJIEHHOE COCTOSIHUE aTOMOB.
[TocnenoBaTenbHOCTD 3aIOJIHEHUS AJIEKTPOHHBIX oOoJjiouek B atomax. [Ipasmino B. M. KieukoBckoro.
Pacrnipenenenue snextpoHoB no opobutansm. IlpaBuna Xynaa. DnekrpoHHble U rpaduueckue GopmyIibl
aTOMOB DJIEMEHTOB. DHEpPreTH4ecKas quarpaMMa aroma. Pabota ¢ TpeHUpOBOYHBIMU TECTAMU TI0 TEME.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB DJIEMEHTOB U WX COSAMHEHUH TI0 MEPUOIaM U TPYyIIIaM.

CpoiicTBa XUMHYECKHX AMeMeHTOB. Kinaccudukarms XuMU4IecKuxX 3aeMeHToB. [lepuoanuecknii 3akoH 1
nepuoMyeckas cucrema xuMudeckux sneMmeHToB JI. M. MenneneeBa. ®DuU3MUYECKU CMBICT HOMeEpa
MIEPUOJA U IPYIIIBL.

OO6mrast xapakTepucTHKa MeTaUIoB TiaBHbIX moarpymm I-1I1 rpynm B cBsI3W ¢ uX TOJIOKEHUEM B
MePUOANYECKON cucTeMe Xumuueckux anemeHTtoB .M. MennaeneeBa ¥ OCOOCHHOCTSMH CTPOCHUS
MX aTOMOB.
CemeiicTBa 2J€MEHTOB (Ha TMpUMEpax MIEJOYHBIX METa/NIOB, TaJllOT€HOB, WHEPTHBIX Ta30B).
XapakTepuCTUKA XUMUYECKUX CBOWCTB JIEMEHTOB IUIABHBIX MOJArPYNN U MEPUOJUYHOCTD UX U3MEHEHHUS
B CBETE AJIEKTPOHHOIO CTPOEHUsS aToMa. DJIEMEHTbI, COCTUHEHHUS KOTOPBIX MPOSIBISIIOT aM@OTepHbIE
cBoiictBa. OTHOCHUTENBHAS AIIEKTPOOTPULIATEIBHOCTh dleMeHTOB. OOIIas XapakTepucTHKa dJIeMEHTa Ha
OCHOBE €ro MOJIOKEHHS B nnepuoauyeckoit cucreme /. 1. Menaeneena.
XapakTepucTuKa NEPEXOJHBIX 3JIEMEHTOB — MEIW, LIHMHKA, XpOMa, JKejle3a MO HMX IOJOKEHHUIO B
MEePUOIUYECKON cucTteMe Xumudeckux asnemeHToB JI.MI. MenzaeneeBa U OCOOCHHOCTSIM CTPOSHHSI HX
aTOMOB.
CemeiicTBa 9J€MEHTOB (Ha TMpUMEpax MISNOYHBIX METa/NIOB, TallOTEHOB, WHEPTHBIX Ta30B).
XapakTepucTUKa XUMUYECKUX CBOMCTB JIEMEHTOB TIABHBIX MOJArPYIN U NEPUOJUYHOCT UX U3MEHEHUS
B CBETE JJICKTPOHHOIO CTPOEHHUS aToMa. DJIEMEHTbI, COCIUHEHUS KOTOPBIX MPOSBISIOT aM(OTEpHBIC
cBoiicTBa. OTHOCHTENBHAS AIIEKTPOOTPULIATEIHHOCTh dNeMeHToB. OOIIas XapakTepucTHKa dJIeMEHTa Ha
OCHOBE €ro NoJI0KeHUs B nepuoauueckon cucreme /. 1. Mennaeneena.

OO0mas xapakTepucTUka HeMeTayioB riaBHbIX noarpynn [V-VII rpynn B cBsi3u ¢ UX MOJIOKEHHEM B
MEePHOIUYECKON cucTeMe XuMHudeckux snemeHtoB J[.M. MenaeneeBa W O0COOEHHOCTSIMH CTPOCHHS
HX aTOMOB.

CemeiicTBa »5JeMEHTOB (Ha TMpUMEpax MISNOYHBIX METaJIOB, TalOT€HOB, WHEPTHBIX Ta30B).
XapakTepucTUKa XUMUYECKUX CBOWCTB AJIEMEHTOB TJIABHBIX MOJArPYNN U MEPUOJUYHOCTh UX U3MEHEHHS
B CBETE DJJICKTPOHHOTO CTPOEHHUS aToMa. DJIEMEHThI, COCTUHEHHS KOTOPBIX MPOSBISIIOT aM(pOTEepHBIE
cBoiicTBa. OTHOCHTENBHAS AIIEKTPOOTPUILIATEIHLHOCT dNeMeHToB. OOIIas XapakTeprcTUKa dJIeMEHTa Ha
OCHOBE €r0 MOJIOKEHHS B nepuoauueckoit cucreme /. 1. Menneneesa.

Pabota ¢ TpeHUPOBOYHBIMH TECTaAMU 110 TEME.

2. KoBanenTHas XxuMudeckasi CBsI3b, €€ PA3HOBUAHOCTH M MEXaHU3MBI 00pa30BaHMs. XapaKTEPUCTUKU
KOBAJICHTHOMH CBs3M (TOJNISIPHOCTh M DSHEprusi CBs3W). VoHHas cBsi3b. MeTamindyeckass CBS3b.
BonopoaHas cBs3b.




BasienTHbIE 351eKTpOHBI. BajleHTHOCTE. BajeHTHBIE BO3MOKHOCTH aTOMOB. XMMHUYECKas CBSI3b aTOMOB.
KoBanenTHast cBsizsb u MexaHu3M e€ oOpasoBanwms. [lomsipHas W HenoJspHas KOBAJICHTHAS CBS3b.
CBoiicTBa KOBaJIeHTHOW CBsi3U. HMoHHas CBs3b W MexaHu3M e€ oOpaszoBanusi. CBOMCTBA HMOHOB.
Merammueckas cBsA3b. BogopoaHas CBA3b: MEXMOJIEKYIISIPHAs U BHYTPUMOJIEKYJIIPHAL.
OneKTpoOTpULATENBHOCTh. CTEIEHb OKUCIIEHNS U BAJIGHTHOCTh XUMUYECKUX AJIEMEHTOB.
OTtHocuTeNnbHAs 3TEKTPOOTPULIATEIBHOCTD 371€MEHTOB. CTEeNeHb OKUCIICHUSL.

BemectBa MONEKYIIPHOTO M HEMOJIEKYISIPHOTO CTPOE€HMSA. THUI  KPHUCTAIUIMYECKOW  PEILETKH.
3aBUCUMOCTb CBOICTB BEILLIECTB OT UX COCTAaBa U CTPOEHUSI.

BinusiHue Tma XMMHU4YECKOUM CBA3M HA CBOMCTBA XMMHUUYECKOTO coeAuHeHus. Kpucrammmyeckue pemerku.
AnnoTponus HEOpraHUYECKUX BellecTB. ['eomeTpudeckoe crpoeHne MoJieKyil. ['MOpuaHbIe 3IeKTPOHHBIE
opbutany. Buasl THOpPHAM3AIMK SIEKTPOHHBIX OpOuTaNeii: sp-, SP>-, SP°- rHOPUAM3ALNN HA HpPUMEpax
OpraHMYECKUX U HEOPraHUYECKUX BellecTB. PaboTa ¢ TpEHMPOBOUYHBIMH TECTAMU 110 TEME.

3. Knnaccudukanus XuMHUYECKUX peakluii B HEOPraHMUeCKON U OpraHn4ecKoi XUMHH.

TenoBoil a3 ekt xumuueckon peakuu. TepMoOXUMHUYECKUE ypaBHEHUS.

DHepreTuka XUMHUYECKMX mpeBpauieHuil. OHTampnus. TemnoBoi 3(deKT XUMUYECKHX peakUui.
DOHJIOTEpPMUYECKHE U SK30TEPMHUUYECKHE XMMUYECKUE peakiuu. TepMOXMMHUYECKHE ypaBHEHHUS. 3aKOH
I'ecca. OuTponus. Dueprus I'n60ca. Bo3aMokHOCTh MpoTekaHUsl XUMHUECKUX peakiuil. [TpakTuueckue
3aHATUA. Penmenne pacu€THBIX 3a1a4 IO TEPMOXUMUYECKUM YPaBHEHHUSIM.

4. CKOpOCTb peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (PaKTOPOB.

CKOpOCTh XMMHUYECKHX pPEAKIHU. 3aBUCUMOCTb CKOPOCTH OT YCJIOBUM IPOTEKaHUS PEAaKIHMH. 3aKOH
neicTByrormux Macc. KoHcrtanTa ckopoctn xumuueckoi peaknuu. [IpaBmimo Bant-T'odda. Kartamms.
DHeprus axkTUBalUUA. ['OMOT€HHBIM W TE€TEPOTr€HHBIA KaTajdu3, UX MEXAHU3Mbl. 3HAUYCHHUE KaTalu3a B
npuposie u TexHuke. IIpakrnueckoe 3anHsrue. Pemenue pacu€THBIX 3a1ad HAa BBIYHMCIEHHE CKOPOCTH
XUMUYECKON PEaKLUH [0 KNHETUYECKOMY YPaBHEHUIO.

OO6paTtumbie U HeoOpaTHUMble XUMUYECKUE Peaki. XUMHUYECKOoe paBHOBecue. CMelIeHne XUMUYECKOTO
paBHOBECHS MO IEHCTBUEM PA3JIUYHBIX (DAKTOPOB.

Heob6patumbie 1 oOpaTuMBble peakiuu. XMMUYECKOe paBHOBECHE U yCIoBUs ero cMmerieHus. [Ipunamnmm Jle
[[Tarense. PaboTa ¢ TpEHUPOBOYHBIMHU TECTAMU T10 TEME.

5. DneKkTpoJuTHYeCcKasi AUCCOIMAIMs DSJICKTPOJIUTOB B BOJHBIX pacTBopax. CuibHble H ciabble
3JEKTPOJIUTHI.

DNEKTPONUTBl U HEIIEKTPOJIUTHL. DNEKTPOJMTUYECKAsE ITUCCOLMALUs B pacTBOpax M paciuiaBax. Poib
BO/JIbI B IIPOLIECCE AIEKTPOJIUTHUECKON aucconnannu. Crenenp nuccounanny. KoHcTanTa qucconuanuu.
XHUMHUYECKUE CBOMCTBA KUCIOT, COJIEH U OCHOBAHUI B CBETE TEOPUH 3JIEKTPOJUTUUECKON AMCCOLMALINH.
PactBopel. DHEpreTrueckre U3MEHEHHUs IIPU PACTBOPEHUH BelecTB. KoHLeHTpanus pacTBOPOB.

Peakuuu nonHoro ooOMeHa.

[Ipaktueckoe 3anstue. CocTaBieHME MOJCKYISIPHBIX M HOHHBIX YypaBHeHuil. PabGorta c
TPEHUPOBOYHBIMU TECTAMU IO TEME.

I'maponus coneid. Cpena BOAHBIX pacTBOPOB: KUCIAs, HEUTpabHasl, IEJOYHAs.

I'mpponus conen.

[Ipaktuueckoe 3anstue. CocraBieHUE ypaBHEHUN peakuuid ruipoian3a coaei. OnpeneneHue cpesl
pactBopa. PaboTa ¢ TpeHHUPOBOYHBIMU TECTAMU IO TEME.

6. Peakiiuu OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE. KOppO3us MeTaioB 1 criocoObl 3allUThl OT Hee.
ITponeccol okucnenus u BoccraHoBiaeHus. CocraBnenue ypasuenuit OBP: meton anekrponHoro 6ananca
U METOJ1 NoJIypeakuil (HOHHO-3IeKTpoHHBIN MeTon). Kiaccuduxanus OBP: mexxMonexysipHble,
BHYTPHUMOJIEKYJISIPHBIE, JUCIIPOTIOPLIUOHUPOBAHUS (camooKuciIeHus, CaMOBOCCTaHOBJICHHUS).
Boccranosurenu u okucnurenu. Biusaaue Ha xapakrep OBP koHIeHTpanuu BenecTs, cpesibl pacTBOpa,
CHJIBI OKHMCIIUTEINSL U BOCCTAHOBUTEIS, TemnepaTypsl. [IpakTudeckoe 3ansatue. CocraBieHue ypaBHEHUN
OBP meTo0M 31eKTPOHHOTO OanaHca U METOAO0M MOJTypEaKIU.

DNEeKTpOJIN3 pacIyIaBOB U paCTBOPOB (COJIEH, IIEN0YEH, KUCIIOT).

[TonsiTue 00 >MEKTPOAHBIX MOTEHIIHANAX. DIEKTPOXUMHUYECKUN Psi/i HANIPSDKEHUH METaJIOB. DIIEKTPOIIU3
BOJIHBIX PACTBOPOB KHUCJIOT, IIEJI0YEN U COJIEH, PACIIIIaBOB COJIEU U LIEIOYEH.

Wonnslii (mpasuiio B.B. MapkoBHMKOBA) M paJuKaIbHBIA MEXaHU3MbI PEaKIHii B OPraHMUECKOW XUMHH.



7. Knaccudukaius HEOpraHMYeCKUX BEIIECTB, NX FeHeTUYEeCKas cBsi3b. HoMeHkaTypa, kinaccudukanms,
XMUMHYECKHUE CBOWMCTBA M CHOCOOBI MOJy4EHUS MPOCTHIX BEIIECTB - METAIOB M HEMETAIIOB, CIIOXKHBIX
BEIICCTB - OKCHIOB, KHCJIOT, COJIed ¥ oOcHoBaHumi. KoMiuiekcHble coeauHeHus. Pabora ¢
TPEHUPOBOYHBIMHU TECTAMHU 110 TEME.

Knaccudukarus HeopraHnueckux BemecTB. HomMmeHkIaTypa HeoOpraHM4eCKUX BEIIeCTB (TPUBHATBHAS U
MEXAyHapOaHAA).

XapakTepHble XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: HICJIOYHBIX, IETOYHO3EMENIbHBIX,
QITIOMUHUS, TIEPEXOJIHBIX METAJUIOB - MEJIU, IIMHKA, XpOMa, KeJie3a.

XapakTepHble XUMHUECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPO/Ia, TAJIOTEHOB, KHCIIOPO/Ia,
cephl, a3ota, hocdopa, yriaepoaa, KpeMHHUS.

XapakTepHbIC XUMUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XapakTepHble XUMHUECKHE CBOMCTBA OCHOBAaHUH 1 aM(DOTEPHBIX THAPOKCUIOB.

XapakTepHbIE XUMHUYECKHE CBOMCTBA KUCIIOT.

XapakTepHble XUMUUYECKHE CBOMCTBA COJIEH: CPETHUX, KUCITBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha IPUMEPE
COCIMHEHU I AJIFOMUHUS U [IUTHKA).

B3anMocBsI3b pa3TuyHBIX KJIACCOB HEOPTAaHMUECKUX BEIIIECTB.

8.Knaccudukarusi opraHMueckiux BEIIECTB, UX T€HEeTHYecKas CBs3b. HomeHkiarypa, kimaccudukanms,
XUMUYECKHE CBOMCTBA M CTHOCOOBI MOJYYEHHUsT OpraHMueckux BemecTB. MmeHHwie peakumu. Pabora c
TPEHUPOBOYHBIMHU TECTAMU TIO0 TEME.

Teopuss CTpoeHUs OpPraHWYECKUX COCAMHEHUN: TOMOJIOTHS U u3oMepus (CTPYKTypHas |
MPOCTPAaHCTBEHHAs ). B3auMHOE BIHMsIHUE aTOMOB B MOJICKYJIaX.

Tumel cBsi3eil B MOJIEKyIaX OPraHMYECKUX BemIecTB. [ uOpuan3aIys aToOMHBIX OpOUTaliel yriaepoa.
Papukan. @yHkimoHanpHas rpymnma.

Knaccudukanus oprannueckux BeuiecTB. HoMmeHkaTypa OpraHU4YecKuX BelIecTB (TpUBUANbHAS U
MEXTyHapOIHas ).

XapakTepHble XHUMHYECKHE CBOMCTBA YIJIEBOJOPOJOB: AJIKAaHOB, LIMKIOAJIKAHOB, aJKEHOB, JUEHOB,
QIKWHOB, apOMAaTHYECKUX YTJIEBOIOPOJIOB (O€H30J1a U TOJIyOJ1a).

XapakTepHble XUMHUYECKHE CBOWCTBA MIPEIECIbHBIX OJJTHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB; (heHoma.
XapakTepHble XUMHUYECKHE CBOMCTBA aJIbJIETU/IOB, MTPEIEIbHBIX KAPOOHOBBIX KHCIIOT, CI0KHBIX A(PUPOB.
XapakTepHble XHMHMYECKHE CBOMICTBA a30TCOAEPKAIIUX OPraHMYECKMX COCIUHEHUW: aAMHHOB H
AMUHOKHCIIOT.

buonormueckn BakHbIE BEIIECTBA: JKUPBL, O€NKHU, YIJIEBOAbl (MOHOCAXapuibl, IUCAXaPUJIBI,
MOJINCAXaPHIbI).

B3anMocBsI3b OpraHu4ecKux COeIMHEHUMN.

9.1IpupoaHbIe HCTOUHUKH YTIIEBOJAOPOJIOB, UX TepepadoTKa.
[IpupoaHbie HCTOYHUKH YTIIEBOJAOPOOB, COCTAB, CBOMCTBA U METO/IbI IepepadoTKH HeTH; OXpaHa
OKpY’Karollel cpelibl OT 3arps3HeHus He(ThI0 U HEPTEPOAYKTAMHU.

BLICOKOMOHeKy.]'IﬂprIC COCOAUHCHUA. Peakuuu MOJIMMECpPHU-
3allu1 U IIOJIMKOHACHCAIIHUH. HOJ'II/IMepBI. HHaCTMaCCH, BOJIOKHA, Kay1YyKH.
10. Beruuciaenue MacCChbI pacTBOPCHHOI'O BCIICCTBA,

COJZIEpIKALIETOC B OIPEIEICHHON Macce pacTBOpa C U3BECTHOM MacCOBOM JOJIECH.

PacueTsl: 00bEMHBIX OTHOILIEHHH Ta30B MPU XUMHUYECKHX PEaKIUsX.

PacueTsl: Macchl BelecTBa WM 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIM 00bEMY
OJIHOTO M3 YYaCTBYIOLIUX B PEAKLUU BEILECTB.

Pacuetsl: TemoBoro 3¢dekra peakuu.

Pacuersi: Maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKLUUH, €CIM OJHO U3
BEIIECTB JaHO B U30BITKE (UMEET MPUMECH).

Pacuetsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CITU OJTHO U3 BEIIECTB JIaHO B
BHJIE PACTBOPA C OIIPEAEIEHHON MaCCOBOU JI0JIEW PACTBOPEHHOIO BEILIECTBA.

Haxosxnenue MosaekynsapHoi (opMyIibl BeleCTBa.

PacueTsl: MaccoBOi MM 00bEMHOM JI0JIM BBIX0/1a MPOIYKTA PEAKLUU OT TEOPETUYECKH BO3ZMOXKHOTO.



Pacuetsi: MaccoBoit 10J11 (MacChl) XUMUYECKOTO COSAMHEHUS B CMECH.
TectupoBanue.
IIpeanosiaraemeple pe3yabTaTbl 00y4eHHU s
Yuawuecs oonoicnol 3uams:
- OCHOBHBIC CBEJICHHSI O CBOMCTBAX XUMUYECKUX AJIEMEHTOB; KIACCH(PHUKAIUIO XUMHUECKUX JIEMEHTOB;
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUUYECKHUX IJIEMEHTOB B IMEPHOJAX W TPYIIAX MEPUOAMUECKOM
cuctembl [[. . MenneneeBa; cBeZIeHUSI O CTPOECHHUH aTOMOB 3JIEMEHTOB MaJIbIX M OOJIBIINUX MEPHOJIOB;
MPUHIMIBI  paclpelesieHUusT  JJCKTPOHOB IO  JHEPreTUYECKHMM  YPOBHSIM W MOJYPOBHSM;
MOCJIEIOBATENIbHOE 3aIlOJTHEHHE JJICKTPOHHBIX OO0OJIOYEK B aTOMAaX; PACIpEACICHHE SJICKTPOHOB I10
OpOUTANISIM; TIOHSITHE BAaJCHTHOCTh, BAJICHTHBIC BO3MOXKHOCTH AaTOMOB; BHJIbI XUMHYECKOW CBSI3H,
CBOMCTBA KOBAJICHTHOH CBS3H, CTCIICHb OKHCIICHHS, BIHMSHHC THIIA XMMHYCCKON CBS3M Ha CBOMCTBa
XUMHUYECKOTO COCIMHEHUSA; TOHATUE aJUIOTPOIHUS; TEOMETPUYECKOE CTPOCHHUE MOJIEKYJ; BHUIbI
rUOpUAN3aIMKN AJIEKTPOHHBIX OpOHTanell; TerioBod 3((EeKT IHITOTEPMUUYECKUX U SK30TEPMHUUYECKHX
peaKkuuii; 3aBUCUMOCTh CKOPOCTH PEAKIMU OT YCIOBUH €€ MpPOTEKaHWsA, MEXaHU3M T'OMOT€HHOTO U
TEeTEPOreHHOr0  KaTajlinu3a; yCIOBUS  CMENICHHS XMUMHYECKOTO paBHOBECHs, KJIACCHU(HUKAIUIO
HEOPraHWYECKUX BEIIECTB; MEXaHHW3M JJIEKTPOJUTHYECKOM AUCCOIMALMM B PAaCTBOpPAX M pacriaBax
JNEKTPOJIUTOB; XUMHUYECKHE CBOMCTBO KHUCJOT, COJIEM, OCHOBAHUM B CBETE TEOPUM IJIEKTPOJUTUYECKON
JTUCCOITHAITNN; KIACCU(PUKAIIMIO OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIUi; BIMSHUE HA XapakTep
OBP KOHIIEHTpaIMu BEIIECTB, CPEIbl PAacCTBOpA, CHIIBI OKUCIUTENS U BOCCTAHOBHUTEINS, TEMIIEPATYPHI;
YCTPOMCTBO TalIbBAHUYECKOTO 3JIEMEHTA; YCTPOMCTBO aKKyMYJATOpa; OTIWYUS MPOJYKTOB PpPEaKIUH
AJIEKTPOJIM3a BOJHBIX PACTBOPOB M PACIUIABOB COJIEH M IIETOYEHl; CTPOCHHE KOMIUIEKCHBIX COJIEH M UX
HOMEHKJIATYpBhlI.
Yuamuecst 10/1KHBI;
1 3HaTh/IOHMMATh:
1) Baxwueiime XUMUYECKHUE TOHSITHS
[ToHuMaThe CMBICT BaKHEHIIMX TOHITHH (BBIICIATH HMX XapakTEepHbIC IPU3HAKH): BEIIECTBO,
XUMHUYECKUU DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MAacChl, HOH,
M30TOMBI, XUMUYECKasI CBSI3b, JIEKTPOOTPHUIIATEIILHOCTb, BaJ€HTHOCTh, CTENIEHb OKHUCJIEHUSI, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIM 00BbeM, BEIIECTBA MOJIEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS,
pacTBOPbBI, DJIEKTPOJIMTBI W HEINEKTPOJMUTHI, AJIEKTPOJIUTHYECKAss AUCCOUUALMS, TUIPOJIH3,
OKHCJIUTEb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, JIEKTPOJIU3, CKOPOCTh XUMUUYECKON
peakuy, XUMHYECKOE pPaBHOBECHE, TEINIOBOM J(PQEeKT peakiuu, YriaepoaHbId  CKeJeT,
(yHKIIMOHATBbHAS TPYIIA, U30MEPHS M TOMOJIOTHS, CTPYKTYpHash W MPOCTPAHCTBEHHAs M30MEpUs,
OCHOBHBI€ THIIbl PEAKIIMI B HEOPTraHUYECKON U OpraHUYECKON XUMUH.
BEISBIATE B3aMMOCBSI3H IIOHATHIH.
Hcnonp30BaTh BAXKHEHIIINE XUMUYCCKUE TTOHATHS 1711 0OBSICHEHUS OTIACIBHBIX ()aKTOB U SBJICHU.
2) OcCHOBHBIE 3aKOHBI U TEOPUH XUMHHU
[IpuMeHATh OCHOBHBIC IOJOKEHUS XUMHUYCCKHUX TEOPHH (CTPOCHHS aTroMa, XHMHUYECKOW CBS3H,
3JIEKTPOJIUTUYECKON JTUCCOLMAIIMY, KUCJIOT MU OCHOBAHWW, CTPOCHUSI OPraHUYECKUX COCAUMHEHUM,
XUMHUYECKON KMHETUKHU) JUIsl aHAIM3a CTPOSHHUS U CBOKCTB BEIIIECTB.
[ToHuMaTh rpaHuLIbl TPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPUH.
[lonumate cmbicn nepuoguueckoro 3akoHa JI.VMI. MengeneeBa u HMCHOJB30BaTh €ro s
KaueCTBEHHOTO aHajn3a U O0OOCHOBAaHHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUsI aTOMOB, CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COCIUHCHHMM.
3) Baxweiiue BeIecTBa  MaTepHaIbI
KnaccudummpoBare HeOpraHMYecKMe ¥  OpPraHUYECKHME BEIIECTBA IO BCEM  HU3BECTHBIM
KJIacCU(UKAITMOHHBIM MTPU3HAKAM.
[ToHuMarh, 4T0 MPaKTUUYECKOE MPUMEHEHHE BEIIECTB 00YCIOBIEHO UX COCTABOM, CTPOCHHUEM U
CBOMCTBaMH.
Nmets npencTaBieHre o posiv U 3HAYEHUH JJAHHOTO BEILIECTBA B MPAKTHKE.
OOBsACHATD 00IITME CTTOCOOBI U MPUHITUITBI TIOTYYSHUST HAau00JIe€ BaKHBIX BEIIECTB.
2  VYwmerts:



1) Ha3biBarts:
M3Yy4YEHHBIEC BEIIECTBA 10 TPUBUAIHLHOM UM MEXIYHAPOIHON HOMEHKIIATYpE.
2) Ompenensars/ KaaccupUIMPOBATh:
BAJICHTHOCTh, CTENEHb OKHUCJCHUS XUMHYECKUX BJIEMEHTOB, 3apsijbl HIOHOB;
BHJI XUMUYECKUX CBS3EH B COCAMHEHUSX U TUI KPUCTATUIMUECKOU PEIISTKH;
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
XapakTep cpeibl BOJHBIX PACTBOPOB BEIIECTB;
OKUCITTUTEh U BOCCTAHOBUTEIIb;
MIPUHAJYICKHOCTD BEIIECTB K PA3IMYHBIM KJIACCaM HEOPraHUUECKUX U OPraHUYECKUX COSAMHEHUN;
TOMOJIOTY U U30MEPHI;
XUMUYECKHE pEaKIM B HEOPraHWYeCKOW W OpraHuuecko XuMuu (10 BCEM H3BECTHBIM
KJIacCU(DUKAITMOHHBIM TTPU3HAKaM);
3) XapakTepu3oBaTh:
S, p u d-aeMenTHI 10 MX MostokeHuio B [leproandeckoit cucreme J[.1. Meneneena;
001111e XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB U HEMETAJIOB;
o0I1Ie XUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHUM, CBOWCTBA
OT/ICNbHBIX MPEJCTaBUTENECH 3TUX KIIACCOB;
CTPOCHHE U XUMHYECKUE CBOMCTBA N3YUCHHBIX OPIraHMYECKUX COCTMHEHHH.
4)  OOBACHATS:
3aBUCHMOCTbH CBOMCTB XUMUYECKUX DJIEMEHTOB M UX COCTMHEHUM OT TIOJIOKCHHS DJIEMEHTA B
nepuoanueckoit cucreme .M. Menzeneesa;
MIPUPOTY XUMUUYECKOMN CBsI3U (MOHHOM, KOBAJIGHTHOM, METaJUTMUECKOM, BOJOPOIHOMN);
3aBUCHMOCTbH CBOMCTB HEOPraHUUECKUX U OPTaHUYECKUX BEIIECTB OT X COCTaBa U CTPOCHUS,
CYIIHOCTb M3YYEHHBIX BUJOB XUMHUECKUX PEAKIUIl: JEKTPOIUTHUECKOHN TUCCOLUAlN, HOHHOTO
o0MeHa, OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX (M COCTABIIATH UX YPaBHEHUSA);
BIIUSIHUE PA3TUYHBIX ()aKTOPOB Ha CKOPOCTh XUMUYECKOM peaklliy U Ha CMEIIEHNEe XUMUYECKOTO
paBHOBECHSI.
5) IlmanupoBaTh / IPOBOIHUTH:
MIPOBEJICHUE SKCIIEPUMEHTAa IO TOJYYEHHIO U PACIO3HABAHUIO BAXKHEWIIUX HEOPraHUYECKUX H
OpraHMYECKUX COEIMHEHUH, C y4eTOM MPUOOPETeHHBIX 3HAHUIN O MpaBHIiIaX 0e30MacHOM paboThI C
BEIECTBAMU B JJAOOPATOPUH U B OBITY;
BBIYMCIICHUS 110 XUMUYECKUM (POpMYIaM U YPaBHEHUSIM.
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