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IHosicuuTennLHAA 3aIHCKA

JlononHurenbHas ob1iepasBuBatonias nporpamma «Mup XUMUU B 3a7ja4ax» UMEET

€CTECTBEHHOHAYYHYIO HAIIPABICHHOCTb, SBJSETCS MOAU(PHUIIMPOBAHHON.
AKTYaJIbHOCTh
CoBpeMeHHbIE KOHIEMIIUN 00pa30BaHMsl MPONAraHAupyOT aHTPONOLEHTPUIECKUH TTOAXOI, CYTh
KOTOPOT'O 3aKJII0YaeTcs B (GOPMUPOBAHUU BBICOKOW CAMOOLIEHKHU YeI0BEKa, a 00pa30BaHUE MOHUMACTCS
KaK MPOIeCcC «OKYIbTYPUBAHUS» €ro. ITO 03HAYAEeT, YTO OOIIECTBO TpeOyeT NOArOTOBKU CBOOOIHOM,
CaMOCTOATENIbHOM, CO3HATEIbHON U OTBETCTBEHHOM JIMYHOCTH, TUYHOCTH, YMEIOIIEH IIPEIBUIETh
MPENSATCTBUS, IPEOI0JIEBATh X, a TAKXKE BJIAJICIOIIEH HABBIKAMU CAMOCOBEPILIEHCTBOBAHUS. B CBsA3M ¢
3TUM (QopMysia Takoi pabOThl BRIMJISIAUT CIEAYIOIIUM 00pa3oM: 3HaHUE + JKeJaHue = JeiCTBUE, YTO
IIPUJIAET AEATEIbHOCTU YEJIOBEKA XapaKTeP CaMOCTOSATEIbHOCTH, BCECTOPOHHETO CAMOBBIPAXKEHUS.

JuddeperurpoBanHbIi MOAX0 B 00YUEHUH 110 TaHHON MPOrpaMMe MPOSBISETCS Yepe3 TaKHue
aCIIeKThI, KaK: - YIUIOTHEHUE U YKPYITHEHUE OJIOKOB TEOPETHUECKUX 3HAHUM, YTO MO3BOJISET
YBEJIMUYMBATh BPEMs HA CAMOCTOSTENbHYIO pad0Ty 00y4aroIuXcs M0 AOMOJHUTEIBHON IPOrpamMmme; -
cucrema audhepeHIIMPOBAaHHOTO 00YUEHHUs C YIETOM MOIEPKKU B MIPEOJOICHUH YI€OHBIX
TPYQHOCTEH KaXa0ro peOeHKa; - CO3/IaHue «CUTYallUH yCIeXay B HayKe, KOTOPYIO BbIOpal
oOyuaromuiicss J00pOBOJIBLHO B COTJIACUU C POJIUTENSMHU, B COOTBETCTBUH C TUYHBIMU HHTEPECAMHU U
MOTPEOHOCTSIMU, TJIe OH BCTYIAET B paBHONPABHBIN AHUAJIOT ¢ negaroroM. Kypc mocrpoen no cnupany,
T. €. IMEET MECTO BO3BpAIllCHHE K paHee H3yYeHHbIM TeMaM Ha 0oJiee BEICOKOM YPOBHE.

[Tporpamma pa3paboTaHa B COOTBETCTBHH C HOPMAaTHBHO-TTPABOBBIMU JIOKYMEHTAMH:

o DepnepanbHblii 3akoH 0T 29.12.2012 1. Ne273-®3 «0O06 oOpa3zoBanuu B Poccuiickoit
®Deneparuny»

e KoHuenuus pa3BUTHs JONOJHUTENBHOIO 00pa3oBanus B PO (yTBepiklieHa paclopsKEHUEM
[IpaBurensctBa PO ot 04. 09.2014 Ne 1726-P)

e Crparerusi pa3Butus Bocnutanusi B Poccuiickoit denepanuun Ha nepuon g0 2025 roxa
(yrBepkaeHa pacnopsbkenueM IIpaBurtenscrBa Poccuiickoit @enepanuu ot 29 mas 2015 r.
No 996-p)

e [IIpuka3 MunuctepcrBa npocsemenuss Poccun ot 9.11.2018 Ne 196 «O6 yTBepxaeHuu
[lopsnka opraHM3alMi W OCYLIECTBIEHHS 0Opa3oBaTEeNbHOM  JESITENBHOCTH IO
JIOMOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam»

e [locranoBnenue ['MaBHOro rocygapCTBEHHOrO CaHUTapHOro Bpada Poccuiickoit @enepanuun
or 4 uronst 2014 roma Ne 41 «O6 yrBepxkaenun CaunlluH 2.4.4.3172-14 "CanutapHo-
SIUAEMHOJIOTHYECKHE TPEeOOBaHUS K YCTPOWCTBY, COMEP)KAHUIO M OPraHU3aIlUH PEeKUMa
paboThl 00pa30BaTENIbHBIX OpraHU3aUi IONOIHUTEILHOTO0 00pa30BaHus AETEN»

e [lpuka3 MuHHCcTepcTBa 0OpazoBanus U Hayku Camapckoii o6aactu ot 20.08.2019 r. Ne 262-
on  «O0  yrBepxnaenun  IlpaBun  nepcoHU(UIMPOBAHHOTO  (MHAHCHPOBAHUS
JOTIONTHUTENBHOTO 0Opa3zoBaHust netedt B Camapckoil o0nacTM Ha OCHOBE cepTudUKaTa
NepCOHU(UIIUPOBAHHOTO  (PUHAHCUPOBAHUS  JIOTIOJIHUTENILHOTO  00pa3oBaHMs  JETEH,
00yyaroIuXxcsl 1o J0NOJHUTEIBHBIM 00111€00pa30BaTEIbHBIM NIPOTPaMMaM»

e Meroanyeckre peKOMEHJAIMU 110 MPOSKTUPOBAHUIO JOMOIHUTENIBHBIX 00IIepa3BUBAIOIINX
MporpaMM, HampaBIeHHBIX MHcbMOM MuHoOpHayku Poccun ot 18.11.2015 Ne 09-3242.

e «Meroauveckrue peKOMEHIAIMU 10 Pa3padOTKe JTOMOJHUTEIBHBIX 00IIe00pa30oBaTEIbHBIX

nporpamMmm» (IIpunoxeHue kK NmuceMy MHHHCTEPCTBa oOpa3oBaHMsi M Hayku Camapckoit
obmactu 03.09.2015 Ne MO -16-09-01/826-TV)

Ilexaroruveckasi mesaecoo0pa3HocTh. /JJanHas nmporpamma npeaHa3HadeHa AJis y9aluxcs,
XOpOILLIO BJIAACIOMIUX IPOrpaMMHBIM MaTepraIoM 0011e00pa30BaTeNbHOM KO, U KaKI0T0
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BBIITYCKHUKA IIIKOJIBI, KTO BUAUT C€0SI CTYICHTOM — XMMHUKOM, OMOJIOTOM, TEXHOJIOTOM, METUKOM,
3KO0JIOTOM — CIIeaaInucToMm 21 Beka.

Ieab nporpaMmmsl:

Pa3BuTne ecTecCTBEHHOHAYYHOTO MHUPOBO33PEHUS 00YUAIOLINXCSl HA OCHOBE YIITyOJICHUS 3HAHUN
10 XUMUHU.

3agaun:

1. Obpazoseamenvnpie. - TOMOYb OBIAJACTh (PAKTUYECKUM MATEPUAIIOM I10 XUMHUH C yUETOM
MOJrOTOBKM 00YUarOIIMXCsl K IPOJOKEHUIO 00pa30oBaHus ,

- 0TpaboTaTh METOAMKY PEIICHUS paCUeTHBIX 3a]1ad,

- OpraHu30BaTh UHIMBUYaJIbHYIO BO3MOXKHOCTh KaXKJA0MYy 00y4aroeMycs 03HaKOMUTBCS C
HECTaHJAapPTHBIMHM 33Ja4aMU U YIPAKHEHUSMU U METOJUKOMN UX PEILCHMUS;

Hay4MTb [10Jb30BaThCSI COBPEMEHHONW HOMEHKJIATYPOU 110 OPraHU4EeCKOM U HEOPTaHUYECKOU
XMMHUH, TaOJIMI[aMH, YCIIOBHBIMU 3aIIMCSMU M INIaBHBIMU 3aKOHAMM, HCIIOJIb3YEMbIMH B XUMHUU;

- COBEPIIEHCTBOBATH IPAKTUYECKUE YMEHHS U HABBIKU 110 IPOBEACHUIO XUMUYECKHUX
JKCIIEPUMEHTOB.

2. Pazsusarouue:

- pa3BHBaTh UHTEPEC OOYJAIOIMINXCS K TIO3HAHHIO, TOHUMAHHIO KYJIbTYPHOU 3HAUNMOCTH
YYEHHUS COBPEMEHHOTO YEJI0OBEKa,

- COBEPIIICHCTBOBATH U Pa3BUBATh AKTUBHOCTH H YMCHHE CAMOCTOSATEIHHO JOOBIBATH 3HAHUS U
MPUMEHSTh UX B MPAKTUYECKOH JIEATEILHOCTH, YMEHUE HCITOJIL30BaTh OCOOCHHOCTH pabOThI CO
CIPAaBOYHOM U JIOTIOJIHUTEIBHOM JIUTEPaATypOii;

- IOJITOTOBUTH O0YYAIOLIUXCS K TIPOJIOJKCHUIO 00pa30BaHMsl, CIOCOOCTBOBATH MOIYUYCHUIO
MIPOYHBIX 3HAHHH.

3. Bocnumamensnoie:

- TOMOYb peOCHKY B OPraHU3alliN COIMATBLHOTO OTBITA B CHTYAI[MH HAMPSHKCHUS CHJI,
MIPEOI0NICHUS ce0s1, OTKPHITON KOHKYPEHITUH, TIePSKUBAHUS ITOOE/IBI U TTOPAKCHHUSI, OTIBITA OTHOIIICHUH
B KOMaH e, MPU3BAHHON PEIIaTh CIOKHYIO 3a/1a9y;

- IOMOYb TIOJIPOCTKY B CAMOOTIPEICIICHUH TI0 OTHOIICHUIO K OCBAaWBAaEMOM JICATEIIBHOCTH B
pamKax JIOMOJHUTENbHOW U HAaYalbHOM MpodeccroHalbHOM MOATOTOBKH, MOAIEPKATh B IPEOI0TICHUH
y4eOHBIX TPYTHOCTEH;

- IOMOYb O0yUaIoLIeMyCs CTaTh YEIO0BEKOM HPABCTBEHHBIX YOKIEHHH, HopMHUpOBATH
OpHUEHTAIIMIO Ha JAIbHUE KU3HEHHBIC IEPCIIEKTUBBI U MIOMCK CBOETO MECTa B HUX.

O:xuaemble pe3yabTaThl H CIOCOOBI UX MPOBEPKH
OOyuaromuecs, OCBOMBIIHUE MPOTpaMMy «MHUP XMUMHHU B 3a/1a4ax», IPUOOPETAIOT CIEAYyIOIINe
JUYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIC PE3YJIbTATHI:

JINYHOCTHBIE pe3yJIbTaThI:

- yMEHHE 00OCHOBBIBaTh COOCTBEHHYIO IMO3UIUIO U MIPEJCTABUTH apI'yMEHTHI B €€ 3allUTY;

- yMeHue o(hopMIIATh PE3YNIbTaThl CBOEH e TeNbHOCTH;

- YMEHHE CaMOCTOSATENbHO, WIIM ITPU KOHCYJIBTAI[MOHHOM MOAIEpKKE Mejarora, u3BJeKaTh U
CTPYKTYpUPOBaTh HH(GOPMAIIUIO U3 Pa3IMYHbIX UICTOUHUKOB;



- YMEHHE OPUEHTHUPOBATHCA B COJIEP)KaHUU TEOPETHUECKUX MOHATUH MpeIMETHOM o0nacTu (B
npezesiax mporpamMmsbl) U UCIOJIb30BATh UX MPU BBHITTOJIHEHUH HCCIIEOBATEIbCKUX, TOUCKOBBIX,
TBOPUYECKUX 3aJaHUi (B IIpeesiax IporpaMMbl ONPEEIIEHHOTO YPOBHS);

MeTtanpeameTHblie pe3yJabTaThl:

- YMEHHUE OCO3HABATh MOTHBBI 00Pa30BaTENbHON ACATEILHOCTH, ONPEACIATH €€ e U 3aa4H;

- YMEHHE Yy4acTBOBaTh B 00CYKIEHUU Y4EOHBIX, TBOPUECKUX MPOOIIEM;

- BBICTYIIATh C pe3y/IbTaTaMU CBOMX pabOT U yuacTBOBaTh B aHAJIU3€ PadOT CBOMX TOBapHILEH;

IIpeameTHbIE pe3yJIbTATHI

[Tocne 3aBepieHus: pabOTHI IO MPOrpaMMe 00yJaroNecs JOKHBI OYAyT:

- I0Ka3aTh 3HaHUE OCHOBHBIX TEOPETUYECKUX IOJI0KEHUN XUMHUH;

- YMETb IIPUMEHATH UX IIPU PACCMOTPEHUH KJIACCOB BEIIECTB U KOHKPETHBIX COCAUHEHUN;

- PacKpbIBaTh 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX CTPOCHUS;

- pemiaTh TUIIOBBIE 3aa4U;

- 3HaTh CBOMCTBA BAJKHEUILINX BEUIECTB;

- IOHUMATh HAYYHbIE IPUHLIUIIBI BaXKHEUIINX XUMUYECKUX [TPOU3BOJICTB;

- UCMOJIb30BaTh MOJYYEHHbIC 3HAHUSI, YMEHUS1, HABBIKH JIJIS1 BBIIIOJIHEHUS CAMOCTOSITEIbHOU
TBOpUYECKOH paboThl (1IpoekThl, OykieTsl, WEB-KkBecThI, Ipe3eHTaluu U T.1.);

- IPOBOJUTH ITYOJUYHbIE BBICTYIUICHUS NIEPE]] pa3IMYHBIMU ayJJUTOPUSIMU; - BIIAJIETh
Pa3HOO0Pa3HBIMU CPEJICTBAMH TBOPUYECKOH (TTOMCKOBOM, SKCIIEPUMEHTAITLHOM, UCCIISIOBATEIIHLCKOM )
paboTHLI.

Yyammecss J0JIKHBI
3namp: criocoObl BbIpaXEHUs KOHLIEHTpaLuil pactBopoB. CTpoeHHe aToMa U CBOMCTBa
BaJICHTHBIX opOuTanei. CrocoObl BEIYMCICHHS [0 XUMUYECKOH (opmyIie.
CriocoObl BEIYMCIIEHUS 110 YPABHEHUSIM XUMHUECKON PEeaKLny.
Anrebpanyeckuil cioco0 pemeHus 3agad Ha cMecu. 3akoH Jle-Illarense.
Brruncnenus maccoBoil 1ou pactBopeHHOro Bemiectsa. C%., MOJIIPHOM KOHLIEHTPALIKS U MOJISIpHAs
KOHIEHTpAIUsl PACTBOPEHHOI'O BEIIECTBA.
Ymemp: BoINOAHATH BHIYMCIIEHUS MAaCCOBOM MM O0BEMHOMN JOJIM KOMIIOHEHTOB, MOJIIPHOM
KOHIIEHTPALUU 1 BBIIIOJIHATH JIEMEHTapHbIN pacueT pH.
HaxonuTe npocreiiiue 1 uCTUHHBIE HOPMYIIBI XUMHUUECKUX COCTUHEHUH 110 TaHHBIM aHaIN3a.
BBINOIHATE pacyeTsl C UCIIOJIB30BAHUEM I'a30BBIX 3aKOHOB. BBINOIHATE pacyeTsl IO TEPMOXUMHUYECKUM
YPaBHEHUsIM Ha OCHOBaHUM 3aKoHa [ ecca.
BbINONHATE pacyeT CKOpOCTH XUMUYECKON peakiuu. Pemary ycnoKHEHHbIE 3a/1a4l Ha BCE THUIIbI.
(Annorponus. M3otomnsl. Peakiinn noHHoro oOMeHa (B opr. 1 Heopr. XuM.). OKUCIUTENbHO-
BOCCTAaHOBHUTENbHbIE (BCE TUIIBI). ' Maponu3 (Heopr. U opr. XuMm.).DnekTpoiau3. Pemare 3ajaun Ha
cMecH. BBINOMHATE aHAIN3 JIEKapCTBEHHBIX NpenapaToB. BhIMONHITH aHaIU3 IPOAYKTOB MUTAHUS.
ITpoBOIUTH CaMOCTOATENbHBIN MOUCK XMMUYECKON HH(OPMAITNH € UCTIOJIb30BAaHUEM PA3TUUYHBIX
HCTOYHUKOB.

MeToabl:

Jlexums, OGecena, aBpuCcTHYECKas Oecena, pa300p TUIMOBBIX 33JJaHUN M PACUETHBIX 33/1a4 MO AJITOPUTMY,
pa30op 3a7a9 MOBBIIICHHOTO YPOBHS CIIOKHOCTH, pa300p 3aJaHUil 110 XUMHUH, PEIICHUE OJTUMITHATHBIX
3aJ1a4, TECTUPOBAHUE, HAYYHO — UCCIICIOBATENILCKAst paboTa, ONBITHI B JTAOOPATOPHH.



®opMbI U METO/IbI OTCJICKUBAHUS Pe3yIbTATOB!

Tectbl. YuacTtue B onuMnuanax. Jugakruyeckue Urpsl. 3a4eT Mo peleHuo 3aaad. Konkypce

(KOJMYECTBEHHBI) YMCIIa PEHICHHBIX 33/1a4 U pa300paHHbIX yrnpaxHeHu. CaMOKOHTPOJIb U

B3aMMOKOHTPOJIb. YdacTue ¢ pedeparamu Ha KOHPepeHnu. MToroBas arrecranus MpoXoIuT Kak

ydactue B KOHKypce pedepaTos.

Cpoxk peanmu3zanum nporpamMmmsl — 1 roj1, paccunrana Ha 108 gacos.

HoBu3zHa gaHHOI 1ONOTHUTENBHOM 00pa30BaTEIbHON MPOTrpaMMbl 3aKJIFOYAETCS B TOM, UTO 10
dbopMe opranuzaiyu 06pa3oBaTEILHOIO Ipolecca OHa ABJISETCS MOAYJILHOIA.

JononuurensHas oOpa3oBareiibHas mporpamMma « MUp XUMHUH B 33]1a4ax» COCTOUT U3 3
MOJTYJICH:

Monyas Nel. Pemenne 3a1a4 1o Kypcy HEOpraHM4eckoi XxumMun - 44 daca
MoayabNe2. Pemenue 3aay no kypcy opranuyeckoi xumuu- 30 yacoB
Monayab Ne3. Perenue 3a1a4 MOBBIICHHOM CIIOKHOCTH - 34 Yaca

TemaTHuyeckoe MJIAHUPOBAHUE

Ne i/m Haszeanue temsl Kon | Teo |mpax
u4ec | pu |THKA
TBO | 4
4aco
B
MopyJsb Nel. Pemenune 3axa4 o Kypcy HeOpraHm4ecKon XuMHH.
1. | CtpoeHue 31eKTPOHHBIX 000JI0YEK ATOMOB JIEMEHTOB MEPBBIX YETHIPEX 2 1 1
HEePHOJIOB: S-, P-U d-31eMeHThI. DneKTpoHHas KOHUryparus aroma. OCHOBHOE U
BO30YKJI€HHOE COCTOSIHHE aTOMOB.
2. | 3aKOHOMEPHOCTH N3MEHEHMsI CBOMCTB 3JIEMEHTOB M UX COEMHEHUH 110 MepHoaaM 2 1 1
Y TPYIIIaM.
3. | O6mas xapakTepucTUKa METAIJIOB IMaBHbIX noarpyni I-111 rpymnm B cBsi3u ¢ ux 2 1 1
ITOJIO’KEHUEM B IIEPUOANYECKOU
cucreMe XuMuueckux osnemeHtoB JI.M. MenneneeBa u 0coOO€HHOCTIMU
CTPOEHUS X aTOMOB.
4. | XapakTepucTrKa MepexXoHBIX JIEMEHTOB — ME/IH, IIMHKA, XpOMa, JKeJie3a 1Mo UX 2 1 1
MIOJIOKEHMIO B IEPUOJINYECKOM CUCTEMe XUMHUYECKuX »3jieMmeHToB J[.U.
MenzeneeBa U 0COOEHHOCTSIM CTPOECHHUS X aTOMOB.
5. | Obmas xapakTepucTUKa HeMeTayu1oB TiaBHbIX noarpynn IV-VII rpynn B cBs3u ¢ 2 1 1
HX TTOJ0KEHUEM B MEPUOIMYECKON CUCTEME XUMHUYECKUX siiemMeHToB 1.
MeHieneeBa MOCOOEHHOCTSIMH CTPOCHHSI UX aTOMOB.
6. | KoBanenTHast XuMH4ecKast CBs3b, €€ PA3HOBHHOCTH U MEXaHU3MBI 00pa30BaHMSL. 2 1 1
XapaKkTepUCTUKU KOBAJIEHTHOMU
CBsi3W (TOJSIPHOCTH W DHEprus cBs3M). VoHHas cBs3b. Metammnaeckas
cBs13b. BoopogHast cBA3b.
7. | TennoBoi 3¢dext xumuueckoit peakiyn. TepMOXUMHUYECKUE YPAaBHEHHS. 2 1 1




8. | CKOpOCTh peakIiy, e 3aBUCUMOCTh OT Pa3IHMYHBIX (PaKTOPOB. 2 1 1
9. | Obpatumble 1 HEOOpaTUMbIE XUMUYECKHE PEaKIUU. XUMUYECKOE paBHOBECHE. 2 1 1
CMmenieHre XuMHUYECKOro paBHOBECHS MOJT JICMCTBHEM Pa3INyuHbIX (PaKTOPOB.
10.| Peakumu noHHOrO 0OMEHa. 2 2
11. | 'unponus coneit. Cpena BOJHBIX paCTBOPOB: KUCIas, HEHTpaTbHAS, IMEI0YHAs. 2 1 1
12. | Peakiiuu OKUCIMTEIbHO-BOCCTAaHOBUTENbHBIE. KOppo3ust MeTamioB U criocoObl 4 1 3
3alUTHI OT HEe.
13. | DnekTposn3 paciiaBoB U PacTBOPOB (COJICH, IIEI0UYeH, KUCIIOT). 4 1 3
14. | XapakTepHble XUMUYECKUE CBOWCTBA IIPOCTHIX BEIIECTB-METAIIIOB: IIEJI0YHBIX, 2 1 1
IeJI0YHO3EMENbHBIX, ATIOMUHUS, IEPEXOAHBIX METAJIOB - ME/IH, LINHKA, XpOoMa,
xKeJesa.
15. | XapakTepHble XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB ~-HEMETAIJIOB: BOJIOPO/a, 2 1 1
raJIOreHOB, KUCJIOPOa, cepbl, a30Ta, hocdopa, yrieposaa, KpeMHUSL.
16. | XapakTepHble XMMUYECKHE CBOWCTBA OKCUIOB: OCHOBHBIX, aM(POTEPHBIX, 2 1 1
KHCIJIOTHBIX.
17. | XapakrepHble XMMUYECKHE CBOWCTBA OCHOBAHHUH W aM(OTEPHBIX THAPOKCHJIOB. 2 1 1
18. | XapakTepHbie XMMUYECKHE CBOWCTBA KUCIIOT. 2 1 1
19. | XapakTepHble XUMHUYECKHE CBOMCTBA COJICH: CPETHHX, KHCIIBIX, OCHOBHBIX; 2 1 1
KOMIUIEKCHBIX (Ha MPUMEpe COCTMHEHNI QJIFOMUHUS U ITHKA).
20. | B3auMocCBs3b pa3IMYHbIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB. 2 2
44 119 | 25
MopayJib Ne2. Pemienue 3a/1a4 1o Kypcy OpraHu4eckoil XUMHUHM
21. | XapakTepHble XMMUYECKHE CBOMCTBA YIIEBOIOPOAOB: aJIKAHOB, [IMKJIOAIKAHOB, 5 1 4
QJIKCHOB, TCHOB, AJIKHHOB, apOMATHYECKUX YIIIEBOAOPOAOB (OEH30J1a U TOIYOJIa).
22. | XapakTepHble XUMUYECKHE CBOMCTBA MPEICTbHBIX OTHOATOMHBIX H 5) 1 4
MHOT0aTOMHBIX CIUPTOB; eHoa.
23. | XapakTepHble XUMHYECKHE CBOMCTBA aJIbJACTH/IOB, IIPEICIbHBIX KapOOHOBBIX 5) 1 4
KHCIIOT, CIIOKHBIX 3()pUpOB.
24. | XapakTepHble XUMHYECKHE CBOMCTBA a30TCOEPKAINIUX OPTaHUIECKUX 5) 1 4
COCJTMHEHMI: aMMHOB U aMHUHOKHCJIOT.
25. | buonornyecku BaKHbBIE BEIIECTBA: KHUPHI, OCIKH, YTIEBOABI (MOHOCAXAPUIBI, 5 1 4
JFICaxapuIbl, MOJIUCAXapUIbI).
26. | B3anMoCBsI3b OpraHU4eCKUX COeTMHEHUM. 5 1 4
30 6 | 24
Mopayab Ne3. Pemienue 3a1a4 feMoHcTpanuoHHoi Bepcun Equnoro
roCcyJ1apCcTBEHHOI0 JK3aMeHa 110 XUHMHUH
27. | BeruuciieHre Macchl PaCTBOPSHHOTO BEIIECTBA, COJIEPIKa- 4 4
IIerocsi B ONpPENIETIeHHOM Macce pacTBOpa C M3BECTHOM MacCOBOH J0JIEH.
28. | PacueTsl: 00bEMHBIX OTHOIICHHUH Ta30B MPU XUMHUECKUX PEAKIIUSX. 4 4
29. | PacueTsl: Macchl BeleCTBa WM 00beMa ra30B MO U3BECTHOMY KOJITUYECTBY 4 4
BEIIECTBA, MACCe WIH 00BEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIECTB.
30. | PacueTsl: TerioBoro 3G dexra peaKiium. 4 4
31. | Pacuetsl: Maccel (00beMa, KOJTMYECTBA BEIIECTBA) MTPOTYKTOB PEAKITUHU, €CITH 6 2 4
OJTHO M3 BELIECTB JAaHO B HM30BITKE (MMEET MPUMECH).
32. | Pacuetsr: Macchl (00BeMa, KOJMYECTBA BENIECTBA) MPOIYKTa PEAKIIUHU, €CITH OJTHO 4 2 2
U3 BEIIECTB JIaHO B BUJIE PACTBOpA C ONPEIETICHHOM MacCOBOM J01ei
pPacTBOPEHHOTO BEIIECTBA.
33. | Haxoxienne MoJIeKyasipHON (hOpMYJITBI BEIIECTBA. 4 4




34. | PacueTsl: MaccoBOii MM 0OBEMHOM JJOJH BBIX0/1a MPOJIYKTA PEAKLIUU OT 4 4
TEOPETUYECKH BO3MOKHOTO.

34 4 | 30

HUroro 108 31 | 79

Conep:kanue.
1.Crpoenue atoma. M30TOIIBL.
CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU aToMa. J[BH>KEHHE RJIEKTpOHA B aToMe. ATOMHAasi OpOUTaIb.
KBanToBble 4mcna: TJaBHOE, OpOMTAIbHOE, MAarHUTHOE, CHHHOBOE. I[IpHMHIMIBI pacnpeneneHHs
3JIEKTPOHOB 0 SHEPreTHYECKUM YpPOBHAM M IMOAYPOBHAM: NpuHUUI [laynu, mpuHIMO MUHUMaIbHOR
sHepruu. Ilonstue «wmzoronby. PangnoakTuBHOCTh. [lOHATHE O NpEBpaLIEHUH XMMHUYECKUX 3JIEMEHTOB.
PaGota ¢ TpeHupOBOYHBIMU TECTaMU IO TEME.
CTpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB HEPBBIX YETHIPEX TIEPHOJIOB: S-, P- U d-3JIEMEHTHI.
DnexTpoHHas KoHpuUrypauus aroma. OCHOBHOE U BO30YK/IEHHOE COCTOSIHHUE aTOMOB.
[TocnenoBarenbHOCTh 3aIIOJIHEHUS 3JIEKTPOHHBIX oOosiouek B aTtomax. [IpaBuno B. M. KieukoBckoro.
Pacnipenenenue snextpoHoB no opobutansiM. [IpaBuna Xynma. DnekTpoHHble U rpadudeckue Gpopmybl
aTOMOB 3JIEMEHTOB. DHEpreTuyeckas AuarpaMma aroma. Pabora ¢ TpeHUpOBOUHBIMH TECTAMU 110 TEME.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COSAMHEHUH 10 MEpUOAaM U IPYIIIAM.
CpoiicTBa XxuMuueckux eMeHToB. Kiaccupukanust xumudeckux 3neMeHToB. Ilepuoauueckuil 3akoH u
nepuoanueckas cucreMa Xumuueckux sieMeHToB [[. WM. MenneneeBa. ®dusmueckuid cMmbica HOMEpa
nepuoja U rpymnsl.
OO0mass xapakTepucTUKa METauioB IIaBHbIX noAarpymm |-l rpynn B cBS3M ¢ HMX MOJNOXKEHHEM B
MEePUOANYECKON cucteMe xumudeckux oanemeHToB JI.MI. MenneneeBa u OCOOCHHOCTSMU CTPOCHHS
UX aTOMOB.
CemelicTBa 9JIEMEHTOB (Ha @pUMepax IIEJIOYHBIX METAJIOB, TaJOr€HOB, WHEPTHBIX Ta30B).
XapakTepucTUKa XUMUYECKUX CBOMCTB 3JIEMEHTOB TJIaBHBIX MOATPYNI U MEPUOJUYHOCTD UX U3MEHEHUS
B CBETE AJIEKTPOHHOTO CTPOSHHS aTOMa. JJIEMEHTHI, COCIMHEHHUS KOTOPBIX MPOSBISAIOT aM(pOTEpHbIE
cBoiicTBa. OTHOCUTENbHAS 3JIEKTPOOTPULIATEIBHOCTD 1eMeHTOB. OOIIas XapakTepuCcTHKa 3JIeMEHTa Ha
OCHOBE €ro MOJIOXKEHHUS B nepuoanyeckoit cucreme /. 1. Menneneena.
XapakTepUCTUKa IEPEXOAHBIX JJIEMEHTOB — MEAM, LIMHKA, XpPOMa, jKele3a IO MX IOJIOKECHHUIO B
MePUOINYECKON cucTteMe xumuueckux isnementoB J[.M. MengeneeBa u 0COOCHHOCTSIM CTPOCHHUS UX
aTOMOB.
CemeiicTBa »2J€MEHTOB (Ha MpUMepax IIEJIOYHBIX METAJJIOB, TaJOr€HOB, WHEPTHBIX Ta30B).
XapakTepUCTUKa XUMUUYECKUX CBOMCTB 3JIEMEHTOB TJIaBHBIX NMOATPYII U MEPUOIUYHOCTh UX U3MEHEHUS
B CBETE DJIEKTPOHHOI'O CTPOEHHS aTOMa. DJIEMEHThI, COCAMHEHHS KOTOPBIX HPOSBISAIOT aM(OTEepHbIE
cBoiicTBa. OTHOCUTENbHAS JIEKTPOOTPULIATEIBHOCTD 31eMeHTOB. OOIIas XxapakTepucTHKa 3JIeMEHTa Ha
OCHOBE €ro MOJIOXKEHHUS B nepuoanyeckoit cucreme J[. 1. Menneneena.
OOmrast xapakTepucTUKa HeMeTayuloB InaBHbIX noarpymi IV-VIIrpynm B ¢BA3M ¢ UX HOJOXKEHHEM B
MEPUOIMUECKON cucTeMe Xumudeckux »dneMeHtoB JI.M. MeHnmeneeBa U 0COOCHHOCTSIMU CTPOCHUS
UX aTOMOB.
CemeiicTBa »dJeMEHTOB (Ha TIpUMEpax IIETOYHBIX METaUIOB, TaJlOTEHOB, WHEPTHBIX Ta30B).
XapakTepuCTUKa XUMUUYECKUX CBOMCTB 3JIEMEHTOB IJIaBHBIX MOATPYII U MEPUOJUIHOCTh UX U3MEHEHUS
B CBETE AJIEKTPOHHOTO CTPOEHHs aToMa. DJIEMEHTHI, COCAMHEHUS KOTOPHIX MPOSBISIOT aM(pOTEpHbIE
cBoiicTBa. OTHOCUTEbHAS 3JIEKTPOOTPUILIATEIHHOCTD AyieMeHTOB. OO0IIasi XapakTepUCTUKa 3JI€eMEeHTa Ha
OCHOBE €ro MOJIOXKEHHUS B nepuoguyeckoit cucreme /[. 1. Menneneesa.
Pabota ¢ TpeHupOBOYHBIMU TECTaMU IO TEME.
2. KoBaneHTHass XUMUYeCKasl CBSA3b, €€ PAa3HOBHIHOCTH M MEXaHU3MbI 00pa3oBaHUs. XapaKTePUCTHKU
KOBaJICHTHOM CBA3M (MOJIAPHOCTh W dSHeprus cBsa3u). MoHHas cBs3b. Mertauinueckas CBSI3b.
Bonoponnas cBs3s.




BanenTHble 21eKTpoHBL. BaneHTHOCTh. BasleHTHBIE BO3MOXKHOCTH aTOMOB. XHMMHUYECKasi CBS3b ATOMOB.
KoBanentnass cBsizsb U MexaHusMm e€ oOpasoBaHus. [lonsipHas W HemojisipHas KOBAJIEHTHAsl CBS3b.
CBoiicTBa KOBaJIeHTHOM cBsi3u. MoHHas cB3p M MexaHu3M e€ oOpasoBaHusi. CBOICTBA HMOHOB.
Merammueckas cBsA3b. BogopoaHas cBs3b: MEXMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIsIpHAsl.
DneKTpooTpUUATENbHOCTh. CTENEHb OKUCIIEHUS U BAJIGHTHOCTh XUMUYECKUX JIEMEHTOB.
OTHOCHUTENBHAS 3JIEKTPOOTPULIATEIBHOCTD 3JIEMEHTOB. CTENEHb OKUCIICHMUS.

BemectBa MOJIEKYJIIDHOIO M HEMOJIEKYJIDHOTO  CTPOEHUS. THII KPUCTAUIMYECKOW PELIETKH.
3aBHUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHS.

BinusiHue Ta XMMHUYECKOM CBSI3M HA CBOMCTBA XMMUYECKOTO COeIMHEHUA. KpucTaiuinueckue pemeTKu.
AJNIOTpONMs HEOPraHUYECKUX BEleCTB. | eoMeTpuueckoe CTpoeHre MOJIeKy . [ MOpuIHbIe FIeKTPOHHbBIE
opbuTany. Busl THOPHAM3AIIY SMCKTPOHHBIX OpOUTAeii: sp-, Sp°-, SP°- THOPHAM3ALMN HA IPHMEpPaX
OpPraHMYECKUX U HEOpraHMYecKHx BemiecTB. PaboTa ¢ TpEHUPOBOUHBIMH TECTaMH 110 TEME.

3. Knmaccudukanus XuMHYECKHX PeakLuii B HEOPraHUYEeCKOH U OPraHn4ecKOi XUMHH.

TennoBoii 3pdexT XumMudeckoit peakiuu. TepMOXUMHUYECKHIE YPaBHECHUS.

DHepreTka XHMMUYECKHUX TMpeBpalleHuil. ODHTanbnus. TemioBoi >(PQPEeKT XUMHUECKUX pPEeaKLuil.
DHJIOTEPMUYECKUE U HK30TEPMUUYECKHE XUMHUYECKUE pEaKuu. TepMOXUMHYECKUE YPABHEHUS. 3aKOH
I'ecca. DuTpornus. Dueprust ['m66ca. Bo3MOXKHOCTh MPOTEKaHUST XUMHUYECKHX peaknuid. [Ipakruyeckue
3aHATUsA. Penienue pacu€THbIX 3a1a4 0 TEPMOXUMUYECKUM YPaBHEHUSM.

4. CKOpOCTh peakiuy, €€ 3aBUCHMOCTh OT PA3JIMYHBIX (PaKTOPOB.

CKOpOoCTh XMMHMYECKHX pEaKLMi. 3aBUCUMOCTb CKOPOCTH OT YCIOBHH NPOTEKAaHUS DPEAKLMH. 3aKOH
neictByronux macc. KoHcranTta ckopoctn xumudeckod peakmuu. [IpaBuno Banr-T'odda. Karamus.
OHeprusl akTUBaUuU. |'OMOreHHBIH M TE€TEPOr€HHBIN KaTaliu3, UX MEXaHU3Mbl. JHAUEHUE KaTalau3a B
npuposae u TexHuke. llpaktuueckoe 3ansaTue. PemeHue pacu€THbIX 3a/ad Ha BBIYMCIECHHUE CKOPOCTH
XUMHUYECKOH PEAKIMU 110 KNUHETUYECKOMY YPAaBHEHHUIO.

OO6parumbie 1 HEOOpPATUMBbIE XUMHUECKHE PeaKIIUi. XUMUYECKOoe paBHOBecHe. CMeIIeHHe XUMHUUECKOTO
paBHOBECHSI MOJ IEHCTBUEM Pa3IUYHBIX (PAKTOPOB.

HeoOpaTtumelie 1 oOpaTumble peakiiui. XMMHUECKOE PaBHOBECHE M YCIIOBHS ero cMmenienus. [Ipunimmn Jle
[Tarenne. PaboTa ¢ TpEHUPOBOUYHBIMH TECTAMU 110 TEME.

5. DNEKTPOIUTHYECKAs JUCCOLMALUs BJIEKTPOJIUTOB B BOAHBIX pacTBopax. CuibHblE M clladble
3IEKTPOJIUTHI.

DNEKTPOIUTHl U HEIJIEKTPOIMUTHI. DJIEKTPOIUTUYECKAsT TUCCOLMALlUg B pacTBopax M paciiaBax. Poib
BOJBI B MPOLIECCE DIEKTPOIUTHUECKON aucconnanuu. Crenens qucconnanuu. KoHcTanTa qucconyanuu.
XHUMUYECKUE CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUW B CBETE TEOPUHU AJIEKTPOIUTUYECKON TUCCOLHAIUU.
PacTBOpbI. DHEpreTHUECKNE U3MEHEHUS IIPU PACTBOPEHMH BelecTB. KOoHLEHTpanus pacTBOpOB.

Peakuuu nonHoro ooMeHa.

ITpaktnyeckoe 3ansTHe. CocTaBieHHE MOJEKYJISIPHBIX M HOHHBIX ypaBHeHui. PabGora ¢
TPEHUPOBOUYHBIMH TECTAMH I10 TEME.

I'mpponus coneit. Cpena BOOHBIX paCTBOPOB: KHCIas, HEUTpaJIbHAs, IIE€JI0YHAs.

I'mpponus comnent.

IIpakTnueckoe 3aHsTHe. CoOCTaBIEHHME YPAaBHEHMH peakuuil ruaposusa cosied. OmnpeneneHue cpenbl
pactBopa. PaboTa ¢ TpeHHUPOBOYHBIMU TECTAMH I10 TEME.

6. Peakiuy oKMCIUTETHLHO-BOCCTAHOBUTENBHBIE. KOppO3Us METaIOB U CIIOCOOBI 3aIUTHI OT HEe.
IIpoueccrl okuciaenus u BoccraHoBienus. CoctaBienue ypasHenuii OBP: meTon anekTpoHHOro 6ananca
U METOJ TMOJypeakiuil (MOHHO-3IeKTpoHHbIM Meron). Knaccupukaums OBP: mexmoinekynspHble,
BHYTPUMOJIEKYJISIPHBIE, JTUCTIPONOPILIMOHUPOBAHHUS (caMOOKHCIIeHuS, CaMOBOCCTaHOBJICHUS ).
Boccranosurenu n okuciautenu. Biusaue Ha xapakrep OBP koHIeHTpanny BemecTs, cpeabl pacTBoOpa,
CWJIBI OKHMCIIUTENS U BOCCTAHOBUTENS, Temmeparypsl. [Ipaktudeckoe 3anstue. CocTaBieHUE ypaBHEHUI
OBP MeT0/10M 3JI€KTPOHHOTO OalaHca U METOJIOM MOJTyPEaKIIUH.

DIIEKTPOIN3 PACIUIABOB M PACTBOPOB (COJIEH, MIeI0ueii, KUCIIOT).

[TonsATHE 00 37EKTPOIHBIX MOTEHIIHAAX. DICKTPOXUMUUECKUH Psii HAPSHKEHUH METaIOB. DIEKTPOIIN3
BOJHBIX PACTBOPOB KHUCIIOT, IIEJIOYEH U COJIEH, pAaCIUIaBOB COJIEH U IIEJIOYEH.

Wonnslii (mpaBuio B.B. MapkoBHUKOBA) U paiuKaIbHBII MEXaHU3MbI pEaKIHii B OPraHU4eCKON XUMHUU.



7. Knaccudukaiys HeOpraHM4eCKHX BEIIECTB, UX TeHeTudecKas CcBs3b. HoMeHKIaTypa, Kiaccupukanus,
XUMHUYECKHE CBOMCTBA M CIOCOOBI MOJYyYEHUS MPOCTHIX BELIECTB - METANIOB U HEMETAJJIOB, CIIOKHBIX
BEIIECTB - OKCHUJOB, KHCIIOT, cojeid © ocHoBaumii. KowmiiekcHble coenuHenus. Pabora ¢
TPEHUPOBOUYHBIMU TECTAMU T10 TEME.

Knaccudukanus Heopranndeckux BemiecTB. HoMEHKIaTypa HEOPraHMYECKUX BEIIECTB (TpUBUAIBHAS U
MEXIyHapOaHas).

XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: IIEIOYHBIX, IIEIOYHO3EMENbHBIX,
QIFOMUHUS, IEPEXOIHBIX METAJUIOB - MEJU, IIUHKA, XPOMa, XKeJle3a.

XapakTepHble XUMUUECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/Ia, TAJIOT€HOB, KUCIOPO/Ia,
cepsl, a3oTa, Gocdopa, yriepoaa, KpeMHHUS.

XapakTepHbIe XUMUYECKUE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XapakTepHble XUMHUYECKHE CBONCTBA OCHOBaHUI U aM()OTEPHBIX THIPOKCHUIOB.

XapakTepHble XMMUYECKHUE CBOMCTBA KUCIIOT.

XapakTepHble XUMUYECKUE CBOMCTBA COJICH: CPEAHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMepe
COC/IMHCHUI AJIFOMUHUS U [IUHKA).

B3anMocBA3b pa3anyHbIX KJIACCOB HEOPIaHMYECKUX BEIIECTB.

8.Kimaccudukanust opraHu4ecKix BEMIECTB, MX T'€HETHYECKas CBs3b. HoMeHKIaTypa, Kiaccudukaims,
XMMHUYECKHE CBOICTBA M CIOCOOBI MOJyUYEHHUs OpraHMuYecKux BemiecTB. MimeHHble peakmuu. Padora c
TPEHUPOBOYHBIMHU TECTaAMH TI0 TEME.

Teopuss CcTpoeHHUS OpPraHMYECKUX COCAMHEHUI: TOMOJIOTUS U H30Mepus (CTPYKTypHas H
MpOCTpaHCTBeHHAs). B3anMHOE BIIMsSIHEE aTOMOB B MOJICKYJIaX.

Tunsl cBsizeld B MOJEKylax OpraHUYECKUX BemiecTB. ['mOpuamszanus aToMHBIX opOuTtaneil yrieposaa.
Papukan. @yHkimoHanpHas rpymnna.

Knaccudukanus opranmdeckux BemiecTB. HoMeHkaTypa OpraHMYeCKHX BEIIECTB (TpUBHAIbHAS H
MEX1yHapoaHas!).

XapakTepHble XMMHYECKHME CBONCTBA YIJIEBOAOPOJOB: AJKAaHOB, LMKJIOAJIKAHOB, AJKEHOB, IUEHOB,
QIKWHOB, apOMAaTUYECKHUX YTIIEBOJOPOAOB (O€H30a U TOIyoIa).

XapakTepHble XUMUYECKUE CBOWCTBA MIPEEIbHBIX OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB; (PeHOMA.
XapakTepHble XUMUYECKHUE CBOMCTBA aJIbJACTUIOB, IPEACIbHBIX KAPOOHOBBIX KHCIIOT, CIOKHBIX 3(PUpOB.
XapakTepHble XHUMHUYECKHE CBOWCTBA Aa30TCOJEPKAILIUX OPraHUYECKUX COCAMHEHUH: aMHUHOB U
AMUHOKHCIIOT.

buonoruueckn BakHbIE BEIIECTBA: JKUPHI, O€JKW, YyrIeBOAbl (MOHOCAXapuibl, AMCAXAPHIIBI,
MOJICaXapHU/Ibl).

B3anMocBs3b OpraHnyecKuX COeTUHEHUI.

9.ITpupoaHbIE HCTOYHUKH YTJIEBOAOPOAOB, UX MepepaboTKa.
[IpupoaHblE UCTOYHHMKHU YTIIEBOJOPOJIOB, COCTaB, CBOMCTBA M METOIbl NEepepabOTKH HEPTH; OXpaHa
OKpY>KaloIlel cpesibl OT 3arpsi3HeHUs HePThbIO U HEPTEPOAYKTaMH.

BricokoMounekyIspHbIE COCJIMHEHHS. Peaknun MOJINMEPHU-
3auuu U nonukoHaeHcauuu. Ilomumepsl. IlmacTMacchl, BOJIOKHA, KAyYyKH.
10.Brruncnenue Macchl PacTBOPEHHOTO BEILIECTBA,

COJIEp>KaIIerocsi B OMpEJENIEHHON Macce pacTBOpa C M3BECTHON MAaccOBOH JIOJEH.

Pacuersl: 00bEMHBIX OTHOIIIEHUH ra30B IIpU XUMHUYCCKHUX PCAKIIHAX.

Pacuetsl: Macchl BemiecTBa Uil 00beMa Ta30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe WIH 00bEMY
OZHOTO U3 YYAaCTBYIOIIUX B PEAKLIUU BELLIECTB.

Pacuersr: TemmoBoro addexra peakuuu.

Pacuersr: Maccel (0ObeMa, KOJMWMYECTBA BEIIECTBA) TMPOAYKTOB PEAKIHUHM, €CIU OJHO W3
BEIIECTB JaHO B M30BITKE (MMEET MPUMECH).

Pacuetsl: Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CIIM OJHO W3 BEIIECTB JTAaHO B
BHUJIE pACTBOpA C OIpeIeTICHHOW MAaCCOBOH JI0JIei pacCTBOPEHHOT'O BEIIECTBA.

Haxoxaerne MoJIeKy sipHO# popMyJIbl BeNeCTRA.

Pacuertsr: MaccoBoit min 00BEMHOMN O BBIX0/IA TPOAYKTA PEAKIIH OT TEOPETUYECKU BO3MOXKHOTO.



PacueTsl: MmaccoBol 101M (MacChl) XMMHUYECKOTO COSMHEHUS B CMECH.
TectupoBanue.
IIpeanoJsiaraemeple pe3y/abTaThbl 00yUeHUsI
Yuawuecs oonoicnol 3namo:
- OCHOBHBIE CBEJICHUS O CBOMCTBaX XMMHYECKHX 3JIEMEHTOB; KIACCU(PUKALNNIO XUMUICCKUX DJIEMEHTOB;
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMUMHYECKHX 3JIEMEHTOB B MEPHUOJIAX U TPyMNIax MEPUOIUYECKOMN
cucremsl JI. V1. MeHeneeBa; CBEICHUS O CTPOCHUU aTOMOB 3JIEMEHTOB MAJbIX U OOJBIINX MEPHOIOB;
NPUHIIMIBI  paCNpPEeNICHUs]  DJIEKTPOHOB IO  JHEPreTMYECKMM  YPOBHSIM M MOAYPOBHSIM;
MOCIIEIOBATEIHHOE 3alOJHEHUE JJICKTPOHHBIX OOOJIOUEK B aToMax; paclpelelcHHe 3JIEKTPOHOB II0
opOuTaIsAM; TOHATHE BAJICHTHOCTb, BaJICHTHHIC BO3MOXKHOCTH aTOMOB; BHUIbl XUMHYECKOH CBS3H,
CBOMCTBA KOBAJICHTHOM CBSI3M, CTCIICHL OKHMCIICHMS, BIHMJHHUEC THIIA XMMHUECKOH CBS3M Ha CBOMCTBa
XMMHYECKOTO COEAUHEHMS; IIOHATHE AJJIOTPOIHMS; TEOMETPUYECKOE CTPOCHUE MOJIEKYJ; BHUJIbI
rHOpUIN3AIMK 3JICKTPOHHBIX OpOUTaNell; TEroBOM A(PQPEKT PHIOTEPMHUUYECKHX U IK30TCPMHUUECKUX
peaKkuuii; 3aBUCUMOCTb CKOPOCTH PEaKIMU OT YCIOBUH €€ MPOTEKaHUs, MEXaHU3M TOMOT€HHOTO M
TeTepOreHHOr0  KaTajuu3a; yCJIOBHS CMEIICHHWS XUMHYECKOrO  PaBHOBECHsS, KiIaccU(DHUKAIIIO
HEOPraHWYECKUX BEIIECTB; MEXaHU3M DJIEKTPOJUTHYECKOW JMCCOIMALMM B PAcTBOpax W paciuiaBax
3JIEKTPOJIUTOB; XUMUYECKUE CBOMCTBO KHCIIOT, COJIEH, OCHOBAHUN B CBETE TEOPUH JIEKTPOIUTHUYECKOU
JUCCOITMAITNY; KIACCH(PUKAIIMIO OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUMA;, BIUSHUE HAa XapakKTep
OBP xoHIlleHTpanuu BEUIECTB, CPEIbl PAaCTBOPA, CHUJIBI OKHCIUTENS W BOCCTAHOBUTENS, TEMIEPATYphI;
YCTPOMCTBO TajJbBAHMYECKOrO 3JEMEHTA; YCTPONCTBO AKKYMYJISATOpA; OTJIMYUA HPOJYKTOB pPEaKLUUU
AJIEKTPOJIM3a BOJAHBIX PACTBOPOB M PACIIABOB COJIEH U IIEJIOYEH; CTPOCHUE KOMIUIEKCHBIX COJIEH M UX
HOMEHKJIATYpPBbl.
Yyamuecs T0JKHBI:
1. 3HATH/IOHMMATE:
1) BaxHeilre XMuMHYECKHUE TIOHSITUS
[ToHuMaTh CMBICT BaKHEWUIINX TMOHATUH (BBIACIATH WX XapaKTEPHBIC IPU3HAKU): BEIIECTBO,
XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIIbHBIC aTOMHBIE U MOJIEKYJISIPHBIE MAacChl, HOH,
M30TOIbl, XUMHUYECKas CBSA3b, AJIEKTPOOTPHUIATEILHOCTb, BAJCHTHOCTb, CTENICHb OKHUCJICHUS, MOJb,
MOJIIpHAsl Macca, MOJISIPHBIM O0BEM, BEIIECTBA MOJICKYJISPHOTO W HEMOJICKYJSIPHOTO CTPOCHWUS,
pacTBOpBI, BJEKTPOJUTHI M  HEDJIEKTPOJUTHI, DJICKTPOJIUTHYECKAS] JIUCCOLMAIMS, THAPOJIU3,
OKHCITUTENh U BOCCTAHOBHUTEIb, OKUCIIEHNE U BOCCTAHOBJICHHE, DJIEKTPOJIU3, CKOPOCTh XUMUYECKOM
peakiuu, XUMHUYEeCKOoe paBHOBecHue, TemioBoi dS(h(eKT peakmuu, YriaepoaHBIH  CKEleT,
GbyHKIMOHATBHAS TPYIIA, U30MEPUS U TOMOJIOTHS, CTPYKTYpHasi M IPOCTPAHCTBEHHAs] M30MEpHS,
OCHOBHBIE TUIIbI PEAKIIUI B HEOPTaHUYECKON U OPraHUYECKON XUMHUH.
BEISBISITE B3aMOCBSI3M TTOHATHH.
Hcnonp30BaTh BaxKHEHIIINE XUMUYECKUE TIOHATHUS 11 OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHIA.
2) OCHOBHBIC 3aKOHBI U TEOPUU XUMHH
[IpMeHSTh OCHOBHBIE TOJOXKEHUS XUMHYECKHX TEOpUil (CTPOEHHUs aromMa, XMMHYECKOH CBA3H,
AJIEKTPOJIUTUYECKON JUCCOIMAIINHN, KUCIOT W OCHOBAHHM, CTPOCHUS OPraHUYECKHUX COCTWHEHUH,
XUMHUYECKOW KUHETHKH) s aHajn3a CTPOCHUS M CBOWMCTB BEIIECTB.
[TonnMath rpaHUIbl MIPUMEHUMOCTH YKA3aHHBIX XUMHYECKUX TEOPHI.
[lonumate cwmbica nepuonuueckoro 3akoHa J[.M. MeHneneeBa u HMCHONB30BaThb €ro  JUis
KaueCTBEHHOT'0 aHaliu3a M OOOCHOBAHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHsI aTOMOB, CBOWCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHCHUM.
3) Baxweiiue BelecTBa 1 MaTepHabI
KnaccudpunupoBar HEOpraHMYECKME M OpPraHWYecKHe BElIeCTBA IO BCEM  HW3BECTHBIM
KJIaCCU(PUKAIIMOHHBIM TIPU3HAKaM.
[Tonnmarp, 4TO MPaKTUUYECKOE MPUMEHEHHE BEIIECTB OOYCIOBIEHO WX COCTAaBOM, CTPOCHHUEM U
CBOMCTBaMHM.
HNmets npencraBieHue o posivd U 3HAYEHHUH JIaHHOTO BEILIECTBA B MPAKTHKE.
OOBSCHATH 00IIHME CTTOCOOBI M TPUHITUITBI TTOTYUYEHUS Han0o0Jiee BaKHBIX BEIIECTB.
2. Ywmertb:



1) Ha3sbiBath:
U3YYEHHbIE BeUIeCTBa IO TPUBHAJIBHOM WM MEXIYHAPOJIHON HOMEHKJIATYpeE.
2) Ormpenensars/ KIacCUPUIIMPOBATS:
BaJICHTHOCTb, CTENEHb OKHUCICHUS XHMHUYECKHUX DIJIEMEHTOB, 3aps/bl HOHOB;
BUJI XUMUYECKUX CBSI3€H B COSAMHEHUSX U THUIT KPUCTAIUTMYECKON PEIIeTKY;
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL;
XapaxkTep Cpe/bl BOJHBIX PACTBOPOB BEIIECTB;
OKHUCJIUTEh U BOCCTAHOBUTEIb;
MPUHAJICKHOCTh BEUIECTB K PA3JIMYHBIM KJjlaccaM HEOPTraHUYECKUX U OPraHMYECKUX COCTUHEHUN;
TOMOJIOTH U U30MEPBI;
XUMHUYECKHE PEaKIUd B HEOPraHUYECKOW U OpraHudeckol Xumuu (10 BCEM H3BECTHBIM
KJIaCCU(UKALMOHHBIM IIPU3HAKAM);
3) XapakTepu3oBaTh:
S, p u d-37eMeHTHI 110 UX HoJ0XeHu o B [lepuoanueckoii cucreme /.M. Menneneesa;
00111Me XMMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METANIOB U HEMETAJIOB;
o0iye XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIMHEHUN, CBOMCTBA
OT/IENIbHBIX MPEJCTABUTENCH 3THX KIIACCOB;
CTpPOCHHE U XMMHUYECKHE CBOWMCTBA M3YYECHHBIX OPraHMYECKUX COCAMHEHUU.
4)  OOBSACHSTS:
3aBUCHUMOCTh CBOMCTB XUMHYECKHX OJJIEMEHTOB U HUX COCJAMHEHUH OT TOJOKEHHUS JJIEMEHTa B
nepuoanueckon cucreme 1.1. Menneneena;
MPUPOTY XUMUYECKON CBA3H (MOHHOM, KOBAJIGHTHOM, METAJIIMYECKOM, BOJIOPOIHOM);
3aBUCHMOCTbH CBOMCTB HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS,
CYILIHOCTh M3YYCHHBIX BUJOB XUMHYECKHX PEAKIUH: 3JIEKTPOIUTHUYECKON AMCCOLMALNU, NOHHOTO
00MeHa, OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIX (M COCTABIISATh UX YPAaBHEHMUS ),
BIIUSTHUE Pa3jIMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW peaKklMH U Ha CMEIEHHWE XUMHUYECKOTO
paBHOBECHS.
5) IlnaaupoBath / MPOBOJMTE:
MIPOBEICHUE SKCIEPUMEHTA MO IMOJYYCHHUI0O U PACMO3HABAHMIO BAXXHEUIIUX HEOPTaHHMYECKUX WU
OpPTaHMYECKUX COEIMHEHUH, C y4eTOM NMPUOOPETEHHBIX 3HAHUI O MpaBuiax Oe30macHoOW paboTHI C
BELIECTBaMHU B JJAOOPATOPHUH U B OBITY;
BBIUMCJICHHSI 10 XUMUYECKUM (HOpMyJiaM U YpaBHEHUSIM.

Jlureparypa

1. AxwmeroB H.C. O6mast u HeopraHuueckasi XuMusi: Yue0. Jiisi By30B. - 4-¢ u31., uchp.- M.:

Beici. mik. U3a. Lentp «Axanemusi», 2001.

I'munka H. JI. O6mas xumus.- JI.: Xumus, 1985

3. Emunbiii rocynapcrBensslit dk3ameH 2004: KoHTpoibHBIE H3MEpPUTENbHBIE MaTepUabl:
Xumus.- M.: IIpocBenienue.

4. Wneimmea A. H. YueGHOe mocoOue 1Mo XMMHUH AJsl CTapIIEKIACCHUKOB M aOUTYPHUEHTOB. -
ITerpozaBoack: AO «KAPOKO», 1996.

5. Crémun B.J., LlBetkoB A.A. Heopranuueckas Xumus: YUeOHUK IS XUMHUYECKHX U
XUMHUKO-TeXHoJornueckux BY3os. - M: Bricmras mkoma, 1994.

6. Tperbakosa 1O. JI., Metnun lO. I'. OcHoBbl oOmelt xumun: YueOHOoe mocobue s
ydamuxcs 1o ¢pakyiabTaTUBHOMY Kypcy.- M.: TIpocBemenue, 1985.

7. Vraii S.A. O0mas u HeopraHudeckast XuMus: YueO.11s By30B, 2-€ U3/, UCIp.- M.: BBICII.
mkK., 2000.

N





