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1. I_IeJ'll/l OCBOCHUSA NUCIHUIIJIUHBI

]_IeJISIMI/I OCBOCHHS IUCHHUIIJIMHBI

3amaun:

meopemu4eckuii KOMROHEHM.:
- U3yUYeHHE CBOWCTB XMMHYECKUX BEIIECTB, UX PACIPOCTPAHEHHUH B IIPUPOJIE, 3aKOHOMEPHOCTSX MTPOTEKAHUS
XMMHUYECKHUX PEAKIIH, 0OCOOEHHOCTSAX B3aNMO/ICHCTBIS HEOPTaHMUECKUX U OPTaHMYECKHUX BEIECTB
NO3HABAMENbHBI KOMROHEHN.!
- 03HaKOMJICHHE 00YYaIOIINXCsl C OCHOBHBIMH CBOHCTBAaMH HEOPIaHMUYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB,
0COOCHHOCTSIMU MPOTEKAHUSI XUMHUUECKUX PEAKIMH Pa3INYHBIX THIIOB, TEOPETHYECKUMU OCHOBAMHU XUMHUYECKOTO
aHanu3a, GOpMHUPYIOTCS HABBIKU MPOBENICHNS aHATUTHYECKUX ONepanuii.
NpaKmuyecKuti KOMNOHEHM.:
- pa3padaTbIBaTh U OCYLIECTBIATH MEPHI IO MPEIYIPEKACHHUIO MOTAJaHNs BPEIHBIX BEIIECTB B aTMOChepy,
BOJIHBIH OacceliH, OYBYy MyTeM COBEPIICHCTBOBAHHS UMEIOIINXCS TPUPOT0OXPAHHBIX TEXHOJIOTHHU U CO3AaHMs 3 (-
(heKTHBHBIX MHHOBAI[OHHBIX TEXHOIOTHH.

(Moxyns) b1.B.03 bBuoxumusi sBisitorcs:  (OPMHpOBAHHUE
€CTECTBEHHOHAayYHOTO MHPOBO33PEHMSI CTYAEHTA M Pa3BUTHE Y HEr0 XMMHYECKOTO MBIIUICHUS; M3Y4YE€HHE OCHOB
XMMHUH ¥ XUMHYECKUX MPOIIECCOB, IPOTEKAMOLINX B OKpYKaroLIel cpesie; 3HaHHE CBOMCTB XMMHYECKHUX 3JIEMEHTOB
1 UX COCAWHEHHH, SBIISIOMINXCS 3aTPSI3HUTENIMU OMOCHEPHBIX [TUKIIOB.

2. Mecrto mucuunauabl B ctpykrype OIIOII 6akanaBpuaTa
Yuebnas qucnutuinHa (Moayias) b1.B.03 buoxumus otHocuTes k Brioky 1BaprmaTuBHOM 9acTH.

YueOHas qucuuIuinHa (MOIYJb) 6a3upyeTcs Ha CICAYIOINX YUSOHBIX TUCIUIUTHHAX (MOIYIIAX):

HIKOJBHOTO Kypca «BHOXMMUS» WM COOTBETCTBYIOIIMX JTUCHHIUIMH CPEAHEro MpodhecCHOHATBLHOrO

obpazoBaHusl.

,21.]15[ MIPOXOKACHUA I[aHHOﬁ MPpaKTUKHU H€O6XO[[I/IMI>I «BXOOHbIEY 3HaHWs, YMCHUA U HABBIKU:
3nameb: OCHOBHBIC TOHSATHS M 3aKOHBI XUMHH; CTPOCHUIO aTOMOB, XHUMHYECKOHN CBSI3U U 3aKOHOMEPHOCTAM,
CBSA3aHHBIM C IEPUOJIUYECKUM 3aKOHOM U IIEPUOJAUYECKON cucTtemoit aneMmeHnToB . . Menneneesa;

Ymems: ucnonp30BaTh OCHOBEI XUMHU

Brademw: HaBbIKaMU OITydeHHS U 00paObOTKH HH(GOPMAIHN B O0NIACTH XHMUU

3. Pesyabtarsl ocBoenus gucuuiinubl (Moayas) b1.B.03 buoxumus
[Ipomecc m3y4deHUs] AUCLUIUIMHBI HANpaBJICH Ha (OPMUPOBAHHE HJIEMEHTOB CIIECAYIOIIUX KOMIIETCHIMH B
cootBercTBUHU ¢ PI'OC BO 1o jaHHOMY HanpaBJeHHIO:

Kon HaumenoBanue WnaukaTop AOCTHXKEHUSA B pesynbrare ocBoeHus
KOMIIeTCHIIHN KOMIICTCHIITHN KOMIETCHITIH JTUCTIATUTHHBI 00yYJaroIuHCS
(3axpennienHulil 3a OUCYUNIUHOL) JNOJI/KEH !
YK-8. YK-8 Criocoben coznaBath | YK-8.1. Ananusupyet haktopsl 3HaTh: OCHOBHBIC TEXHOC(EPHBIE

1 TIOJIJIEPKUBATH
0e30MacHbIe YCIOBHS
KU3HEACITCIIBHOCTH, B TOM
YHUCIIe IPU BOZHUKHOBEHUHU
Ype3BbIYaHBIX CUTYalIUH

BPEIHOTO BIMSHUS 3JIEMEHTOB CPEbI
obutanus (TeXHUUeCKUX CPeCTB,
TEXHOJIOTHYECKUX MPOLIECCOB,
MaTEpUasIoB, 3JaHUI U COOPYKEHUH,
HPUPOAHBIX M COLUANBHBIX SIBICHUN);

OIAaCHOCTH, UX CBOMCTBA U
XapaKTEPUCTUKH, XapaKTep
BOSHeﬁCTBHH BPEAHBIX U OIMMACHBIX
(haxkTOpOB Ha YeIOBEKA U
MIPUPOJHYIO CPENY, METOIBI
3aLIUTHI OT HUX IPUMEHUTEIBHO
K ctepe cBoeit
podeCcCHOHANTBLHOMN
JIeATEIbHOCTH;

YK-8.2. Unentuduuupyer onacHeie U
BpeHbIe (PAKTOPBI B paMKax
OCYILIECTBIIIEMON JI€ATEIbHOCTH

3HaTtb: OnacHble U BpeAHbIC
(axTopsl B paMKax
OCYILIECTBIIIEMOU J1€ATE€IbHOCTH
Ymers: Unentuduimposars
OCHOBHBIE ONACHOCTH CPEIbI
00HTaHMS YeJIOBEKa, OIICHUBATh
PHICK UX peali3aluy, BHIONpaTh
METO/IbI 3AIUTHI OT ONACHOCTEH
MIPUMEHUTENBHO K cepe cBoeit
poheCCHOHATBHOMN
JEeSITETIPHOCTH M CITOCOOBI
obecmiedeHnss KOM(POPTHBIX
YCJIOBUH )XKU3HEEATEIbHOCTH;

YK-8.3. Brisisisier mpo0iemsl,

YMmeTs: BoisBisaTe npoGiieMbl




CBSI3aHHBIC C HAPYIICHUSIMHU TCXHUKH
0e301acHOCTH Ha pabodeM MecTe;
IpeyIaraeT MepOIPHUATHIX IO
MIPEIOTBPALICHHUIO YPE3BEIIaTHBIX
CUTyaluH;

CBSI3aHHBIE C HAPYIICHUAMHU
TEXHUKH 0€30ITaCHOCTH Ha
pabouem MecTe; ImpeIaraet
MEPOTPUATHSX O
MPEAOTBPALICHHUIO
Ype3BbIUYANHBIX CUTYyaLUH.
Biaaern: 3aKOHOJATEIbLHBIMU U
MPaBOBBIMU aKTaMU B 00JaCTH
0€301acHOCTH U OXPaHBbI

OKpY KaroIIeH Cpe/ibl,
TpeOOBaHUSIMH K OC30MACHOCTH
TEXHUYECKUX PETIIAMCHTOB

YK-8.4. Pa3pscHsier npasuia
MOBEICHHS IPH BO3HUKHOBEHHUH
Ype3BbIUANHBIX CUTYyaLUil
HPUPOIHOTO U TEXHOTCHHOT'O
MPOUCXOKACHHUS; OKAa3hIBACT IIEPBYIO
MIOMOILb, OLIHCHIBACT CIIOCOOBI
y4acTHsl B BOCCTAaHOBHTEIBHBIX
MEpOIPHATHSIX

3uartb: [IpaBuia moBeneHUs npu
BO3HHUKHOBEHHE UPE3BBITaliHBIX
CUTYyalUi IPUPOJHOTO U
TEXHOTEHHOTO IPOUCXOKICHUS.
YMmern: Oka3blBaTh NEPBYIO
MOMOIIb TTOCTPaJAaBUINM

Baaaersb: 3akoHOATENEHBIMA 1
MIPaBOBBIMU aKTaMH B 00JIACTH
0€30MaCHOCTH M OXPAHBI
OKpY>Karollei cpepl.

OIIK-3

Crocoben
OpPraHM30BBLIBATH
COBMECTHYIO U
HHANBUAYAILHYIO
y4eOHYI0

u

BOCITUTATCJIIbHYTIO
JCATCIBHOCTD

oOyJaronmxcs,
B TOM YHCJIE C OCOOBI-
MU

o0pa3oBaTeIbHBIMU
MOTPEOHOCTSIMH,
B COOTBETCTBUH
CTpeOOBaHUSIMU
depepanbHbIx
rocyZapCTBEHHbIX
obpasoBaTesibHbIX
CTaHZapToB

OIIK-3.1.

3Haer NPUHLUIIBI
OpraHM3alid KOHTPOIS U
OLICHUBaHUS

00pa3oBaTeIbHBIX
PE3yJITaTOB  O0YYarOIIUXCS;
CIEIHATbHBIC TEXHOJOTHH M
METO/IB, MI03BOJISFOIIHE
NPOBOANTE  KOPPEKIIHOHHO-
pa3BuBawINyl0 paboTy C
HEYCIEBAOIMMHU
00yUaIOIUMHUCS

OIIK-3.2.

Ywmeer

MHCTPYMEHTApHH,
JUarHOCTHKH W
IoKasareyiel ypoBHS U

MIPUMEHSTh
METOJIBI
OLIEHKH

JIMHAMAKA pa3BUTHSI
00Y4arOIIUXCSI; TIPOBOUTH

e ITarOrMYECKYT0
JIMArHOCTHKY
HEYyCIIeBaEMOCTH
00yJaronuxcs

OI1K-3.3.

Brageer mMeromamMu KOHTPOJISA
HOIEHKH 00pa30BaTeIbHBIX
Pe3yIbTaTOB (JINYHOCTHBIX,
MIPEIMETHBIX,
MeTanpeIMETHBIX)
00yJaronmxcs; BBISIBIISIET
TPYAHOCTH B OOYYECHUU U

3HaTh: OCHOBHBIC TeXHOC]EPHBIE
OIACHOCTH, UX CBOMCTBA U
XapaKTepUCTHUKH, XapaKTep
BO3AEHCTBHS BPEIHBIX U ONACHBIX
(hakTOpPOB Ha YEIIOBEKA U
IPUPOAHYIO CPENLy, METOMBI
3aIUTHl OT HUX IPUMEHHUTEIIEHO
K ctepe cBoeit
po¢eCCHOHATBHOMN
TeSTeTHHOCTH;

YMmerb: BrisaBiaTs mpoOieMsl
CBSI3aHHBIC C HAPYIICHUAMHU
TEXHUKU 0€30IacCHOCTH Ha
pabodeM Mecrte; mpeJaraer
MEpOMPUSITHSIX 110
MPEOTBPAIIECHUIO
Ype3BbIUAWHBIX CUTYaLUH.
Baanerb: 3aKk0HOJATEILHBIMA U
MIPaBOBBIMU aKTaMH B O0JIACTH
0e30MacHOCTH ¥ OXPAHEI

OKpY Karomiel cpebl,
TpeOOoBaHUSMU K OE30MACHOCTH
TEXHUYECKUX PETIaMEHTOB




KOPPEKTUPYET
JOCTHKEHHSA

MyTH

00pazoBaTeIbLHBIX
pe3yIIbTATOB.

4. CrtpykTtypa u conepxanue fucuuminnsl (MoayJs) b1.B. 03 Buoxumus
4.1. Ctpykrypa aucuuminabl (Mmoaynas) b1.B. 03 Buoxumus
OO61ast TPyZOEMKOCTh TUCIUIDINHBI COCTABISIET 4 3a4eTHBIX eanHuUI], 144 gacos.

OuHoe o0yueHHe

Ne Buabl yueOHoii padoThl, BKIIOYAs @DopMbI TEKYLIET0 KOHTPOJISI
n/n CaMOCTOSATEIbHYIO PA0OTY CTYIEHTOB U yCmeBaeMoCTH (no Hedensm
TPYA0EMKOCTD (B 4acax) cemecmpa)
KonTtakTHas padora | CamocTosiTe/IbHAA ®DopmMa NPOMeKYTOUHOH
padora arrecrauuu (no cemecmpam)
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1. Tema 1 OcHoBHble moHATHS | 1| 2 4 * il
XIMHH. CrexnoMeTpuIecKie 2
3aKOHBI.
2. Tema 2 OcHoBHble Kiaccel | 1| 4 4 * il
HEOPTaHIMYECKUX COCAMHCHUH 4
3. Tema 3. CtpoeHne aToma. 1| 8 4 4 4 * il
4 Tema 4. [lepuoanyeckuii 3akonun | 1| 8 4 4 * x| *
MEPUOTUICCKAS cucreMa 4
5. Tema 5. Xumudeckast CBA3b. 1] 8] 4 4 6 * x>
6. Tema 6. Cxopocts xummdeckux | 1| 8 4 6 * *x
peakuui. XUMHYECKOE 4
paBHOBECHE.
7. Tema 7. Ouepretuka u | 1| 8 4 6 * x| *
HAMPABJICHHOCTh  XMMUYECKHUX 4
MPOLIECCOB.
8. Tema 8. PactBopsr. Teopus | 1| 8 4 6 * *x
3IEKTPOJIUTUYECKOU 4
JIICCOLMAIIH.
9. Tema 9. OKUCTHUTETHHO- 1] 8 4 5 * x| *
BOCCTAHOBUTEIILHBIC PEAKIHH U 4
AIIEKTPOXUMHUYECKHUE MPOLIECCHI.
10. Tema 10. Komrmuiekcupie | 1| 6 4 4 * x>
COC/IMHEHHUSI. 2
Kypcosas paboma (npoexm)
Iloocomoska x sxK3aMmeny 27 27
OO01ast Tpy10eMKOCTb, B yacax 68 | 36 32 49 [TpomexyTouHast aTTecTalus
®dopma
3auer




3ayeT ¢ OICHKON

DK3aMeH

3aouHoe o0yueHHe

Ne Buabl yueOHoii padoThl, BKIIOYAs DopMbI TEKYLIET0 KOHTPOJISI
n/n CaMOCTOSATEIbHYIO PA0OTy CTYIEHTOB U yCmeBaeMoCTH (no Hedensm
TPYA0EMKOCTD (B 4acax) cemecmpa)
KonTtakTHas padora | CamocTosiTe/IbHAA ®DopmMa NPOMeKYTOUHOH
padora arrecrauuu (no cemecmpam)
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1. Tema 1 OcHoBHble TmOHATHS | 1| 2 10 * **
XIMHH. CrexnoMeTpuIecKie 2
3aKOHBI.
2. Tema 2 OcHoBHbIe Kimaccel | 1| 2 10 * **
HEOPTaHIMYECKUX COCAMHCHUH 2
3. Tewma 3. CtpoeHne aToma. 1] 2 2 10 * il
4 Tema 4. [lepuoanueckuii 3akonu | 1| 2 10 * x>
MEPUOTUICCKAs cucreMma 2
5. Tema 5. Xumuueckas CBS3b. 1 14 * x| *
6. Tema 6. Cxopocth xmMuueckux | 1 14 * **
peakuui. Xumudeckoe
paBHOBECHE.
7. Tema 7. Ounepretuka u | 1 14 * x>
HAMPABJICHHOCTh  XMMHUYECKHUX
MPOLIECCOB.
8. Tema 8. PactBopel. Teopus | 1 14 * *x
3IEKTPOJIUTUYECKOU
JTUCCOIMALINH.
9. Tema 9. OxucnuTe IbHO- 1 14 * x| *
BOCCTAHOBUTEIILHBIC PEAKIHH U
AIIEKTPOXUMHUYUECKUE MPOLIECCHI.
10. Tema 10. Kowmmnekcusie | 1 16 * x| *
COCIHEHHUSL.
Kypcosas paboma (npoexm)
Iloozomoeka K sK3ameny 9 9
OO01ast Tpy1I0eMKOCTb, B yacax 8 |8 127 [TpomexyTouHast aTTecTalus
dopma
3auer
3auer ¢ OLUEHKOMN
DK3aMeH *

4.2. Coaep:xanue aucuuminHbl (Monyas) b1.B. 03 Buoxumus

Pa3znen 1. Beenenue




OcHOBHBIE TIPOOJIEMBI COBPEMEHHOH HEOPraHW4ecKOW XHMMHH. Pycckas HOMEHKIATypa HEOPTaHHIECKHX
COEAMHEHUH (KHUCIOpPOJ, OKHCEN, TMAPOOKHCH, BOJA, IENIOUYb, IEPEKUCh BOJOPOAA, CEPHOKHUCIBIN, XJIOPUCTBIA H
T.71.). MeXayHapoHas HOMEHKIIaTypa. XUMHS U DKOJIOTHS.

OCHOBHBIC TIOHSTHUS M 3aKOHBI XMMHUHU. ATOMHAsI €IUHMIA Macchl. ATOMHAs M MOJEKYJIApHas Macchl. Moib.
MomnbHast macca. BanenTHocTh. CTeneHb OKHMCIEHHA. DKBHBAJICHT. MosibHas Macca dKBUBaJeHTa. OmnpenencHus
XMMHYECKOTO SKBHBAJICHTA 3JIEMEHTA, KUCIOTHI, THAPOKCUIA, COMHU, oKcuaa. OKUCIUTENHO-BOCCTAHOBUTEIBHBIC
SKBUBAJICHTHI. 3aKOH CTEXUOMETPUU. 3aKOH 3KBUBAJICHTOB.

Pazgen 2. OcHOBHBIE KJI1aCChl HEOPTAHMYECKHX COCIMHEeHUI

Knaccudukanus HeopraHumdeckux coennHeHui. OKCHIBI, KUCIOTHI, OCHOBaHUs, conu. Knaccudukanms,
(u3nyecKre ¥ XUMHYECKUE CBOWCTBA, CIIOCOOBI MOJTYYEHHUSL.
Pazgen 3. Crpoenue aroma. Pa3Burue npeacTaBieHUIl 0 CTPOCHUH aTOMAa

AToM — Kak cioxHas cuctema. CroxHas CTpyKTypa sapa. IIpoTons! u HeHTpoHBlL. J[BolicTBeHHas mpupoaa
anekTpoHa. Macca u 3apsa 3MeKTpoHOB. BosiHOBEIE cBoiicTBa 31eKTpOHOB. COOTHOLIGHHE HEONIPEICICHHOCTH
Ieiizenbepra. [lonarune opOuramu. BomHoBas ¢ynkmms u BomHOBOe ypaBHeHme lllpemmnrepa. PagmanpHas u
opOHTaNBHAs COCTABIIAIOMINE BOJTHOBOU (DYyHKIINH.

KsanToBsie uncia. CTpyKTypa 3JeKTpOHHBIX 0001049ek. KBaHTOBBIC ypOBHH, KBAHTOBBIE [IOAYPOBHH, S-, P-, O-,
f- aromubie opouranu. [IpaBuna KneukoBckoro. PeanbHble pacnonoxkeHus: ypoBHEH U MOLypOBHEH B aTOMe.

OCHOBHBIE IPUHIIBI PACTIPEICIICHAS 3JIEKTPOHOB B aTOME: IPUHIIUIT HAMMEHBIIIEH SHepTruy, TpuHIMI [laynn
u npasuio I'ynna.

W3zo0paxkeHHe 3IEKTPOHHON CTPYKTYpBl aToMa IpPH MOMOIIM 3JIEKTPOHHBIX (OPMYT M KBAaHTOBBIX SUYEEK.
OHepreTuyeckue AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepuoanyeckuii 3aK0H 1 Nepuoguyeckas cucrema 3jaemenToB .. MenaeieeBa

[Toucku 0CHOBBI KiTacCH(UKAINU XUMUUECKHX JIEMEHTOB JI0 OTKPBITHS IEPUOJMYECKOTO 3aKOHA.

Tpu stama pabotsr .M. MenzneneeBa B 00JIaCTH CHCTEMAaTHKH XMMHUYECKHX 3JIEMEHTOB. DOpMyIHMpOBKa
nepuoguueckoro 3akoHa. Co3gaHue NEPHUOAMYECKOM CHUCTEMBI JJIEeMEHTOB. Jlormdeckue BBIBOABI U3
HNEPUOIUYECKOrO 3aKOHA U IEPUOJUUECKON CHCTEMBI JIEMEHTOB.

CoBpeMeHHas (HOPMYJIMPOBKA MEPUOIHUIECKOr0 3aKoHa. CTPYKTypa COBPEMEHHOM IEPHOIMYECKOH CHCTEMBI
aneMeHTOB. KopoTkonmepHoaHbli ¥ UIMHHONEPHUOIHBIA BapUaHThl nepuoandeckoil cucteMsl. Ilepmon. I'pymma.
Jlenenue rpynmsl Ha DOArPYNIbL. THINYECKUE STIEMEHTHI, TOJIHBIE AHAJIOTH.

S-, p-, d-, f- anemenTHI. BHYTpEHHSS U BTOPUYHAS TIEPUOANYHOCTb.

3aKOHOMEPHOCTH M3MEHEHHS OCHOBHBIX XapaKTEPUCTHK aTOMOB 110 IepHoJaM U rpynmnaM. Paanycel aToMoB U
HOHOB, SHEPIUs HOHU3AINH, CPOJICTBO K ANEKTPOHY, 3JEKTPOOTPUIIATEIPHOCTD: H3MEHEHNS ITUX XapaKTePUCTUK IO
nepuojgaM M rpynmnaM. 3aKOHOMEPHOCTH W3MEHEHHs BaJICHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
9JIEMEHTOB U CBOMCTB OJTHOTHUIIHBIX COCIUHEHUM.

BasieHTHBIE 3JIEKTPOHBI 1 MHOTO00pa3ne BAICHTHBIX COCTOSTHUIN aTOMOB S-, P-, d-, f- smemenToB.

Paznen 5. Xumnueckasi cBfi3b

Tumbr xumudeckoi cBs3u. KoBaneHTHas (moiisipHass W HenossipHas). Metox BaneHTHBIX cBsizedt (MBC).
Curma- u nu-cBs3u. OCHOBHBIE XapaKTEPUCTUKU KOBAJEHTHOU CBs3U. [nHa u 3Heprus cBsizu. KpaTHOCTB cBA3H.
T'ubpuamsanmss aTtoMHBIX opOwuraneii. Meron MonekymsipHeix opoutameii (MO JIKAO). DHeprermyeckue
JarpaMMsl TOMO- U TeTeposiAepHbIX Monekyl. [lomspusanns cBs3u. JUNOIBHBIN MOMEHT CBsI3U. XapaKTEPUCTHKH
B3aMMOJICHCTBYIOIMX aTOMOB: NOTEHIIMAI HOHU3AIUH, CPOJCTBO K INIEKTPOHY, SJIEKTPOOTPULIATENBHOCTE. MoHHas
CBS3b KaK MpEIeNbHBIN CIydall KOBAJIGHTHOHN MOJIAPHOHM CBA3U. J[OHOPHO-aKIENTOPHBIN MEXaHHW3M OOpa30BaHUS
KOB&JIECHTHOH CBA3Uu. BomoponHas cBsf3b. MexXMoONeKylapHas U BHYTPHUMOJEKYJISIpHAas BOJOPOJHAs CBA3b.
MeXMOJIeKy IsIpHBIE  B3aUMOICHUCTBHS MOJIEKyJ. 3HAa4eHHWE BOJOPOAHBIX CBs3eil. Meramanmyeckass CBA3b.
Kommnekcusle coenunenus. Koopannaonsas Teopust. THIHMYHBIE KOMIUIEKCOOOpa30BaTeNny U JUraHabl. MOHO- U
MOJIMICHTATHBIE JIUTAHABI. XelaTHble KOMIUIEKCHL. I3oMepus KOMIUIEKCHBIX coenmHeHHid. Kmaccudukanus u
HOMEHKJIAaTypa KOMIIJIEKCHBIX coeJuHeHui. KBaHTOBOMEXaHMYECKHE METOAbl TPAKTOBKM XHUMHYECKOH CBSI3U B
KOMILIEKCHBIX COeQMHEHUsX. [lucconmanust KOMIUIEKCHBIX coeluHeHni. KoHcTaHTa HECTOMKOCTH KOMILIEKCHOTO
noHa. [IpuMeHeHe KOMIITIEKCHBIX CO€AMHEHHH.

Pagnen 6. KuneTuka m MexaHM3M XHMHYEeCKHX peakumii

CKOPOCTh XMMHUYECKON PEaKLUH, €€ 3aBUCUMOCTb OT IPUPOABI U KOHIEHTPALUN PEareHTOB, TEMIIEPATYpHI.
KoncranTa ckopocty, ee 3aBUCUMOCTb OT TeMIepaTyphl. YpaBHEHHe AppeHuyca. DHeprus aktuauuu. IloHsaTHE O
TEOPHH aKTUBHBIX COYIapeHHH, aKTUBUPOBAHHOM KOMIUIEKCE B TEOPHM aOCOIOTHBIX CKOpPOCTEeH peakimu. Mexa-
HU3M M KHHETHKa PEeaKknuii B TOMOTEHHBIX M rereporeHHsx cuctemax. llemnsie (H.H.CemeHoB) u kosebaTenbHbIe
(b.I1.benoycos, A.M.XKaboTuHCcKnii) peakuu. ['OMOTeHHBIH U TeTepOTreHHbI KaTainn3. KiuHeTndeckuid BEIBO 3a-
KOHa JIEeUCTBYIOIIUX MacCC.

Muruburops! u narnbupoBanre. OCoOOEHHOCTH KMHETHKH Ta30()a3HbIX, KUAKOPA3HBIX U TBEPAO(Da3HBIX peakK-
nui. MexaHu3MBbl peakluii C y4acTUEM OPraHMYECKUX COEAUHEHUHN.

Xumnueckoe paBHOBecue. OOpaTuMmble W HeoOpaTuMble XuMmHudeckue peakiuu. COocTOsSHHE paBHOBECHS U
NPUHIUI MUKPOCKONHMYECKOH oOpaTtuMocTh peakiuu. KuHeTHyeckuii 1 TepMOJMHAMHYECKUH MMOJIXO/IBI K OIHCa-
HHUIO XUMHUYECKOTO PABHOBECHS.



KoncTanTa XUMIUECKOTO paBHOBECHS M PaziINYHBIE CLIOCOOHI €¢ BhIpakeHHs. CBs3b KOHCTAHTBI XUMHUECKOTO
PaBHOBECHSI CO CTaHAAPTHBIM M3MEHEHHEM »Hepruu [ mboca. CMeleHne XuMIIeCKOTO PaBHOBECHSI IPH M3MEHEHHIH
ycnosuit. [punnun Jle [latense.

Pa3gen 7. JHepreTruka u HaNpPaBJIeHHOCTh XUMHYECKHX MPOIECCOB

OCHOBHBIE TTOHATHS XUMHYECKOW TEPMOJANHAMHUKI: CHCTEMa, TapaMeTPhl COCTOSHHA, paboTa, SHEPTHsI, TEILIO-
Ta.

BHyTpeHHSS SHEPTUs, U €€ U3MCHCHUE NMPH XMMUYECKUX U (ha30BBIX MpeBpalieHusX. [lepBoe Havamo TepMo-
JMUHAMUKY. DHTAIBIUA 00pa30BaHusl XUMAYCCKUX coenuHeHnid. CTanaapTHOe cocTosiHue. CTaHIapTHRIC SHTABITHH
oOpazoBanus. TemnoBble 3Q(EKTHI XUMHUUSCKUX peakinuii. TepMOXUMHUUECKUE PACUeThl, OCHOBAHHBIC Ha 3aKOHE
I'ecca. TepMoxuMHUeCKUE UKL TermmoeMKocTb. TeMiepaTypHas 3aBUCUMOCTD TETUIOEMKOCTH W SHTAJIBITHH.

BTopoii 3ak0H TepMOAWHAMHKH. DHTPOMNHs. 3aBUCUMOCTh SHTPOIHUHU OT Temrmeparypbl. CTaHAapTHAs SHTPO-
musl. VI3MeHeHue SHTPOIUH MPpH (a30BhIX MEPEXOAaX U XUMHUYCCKUX peakuusax. JHeprus ['udoca u sneprus ['enbm-
roasua. Kpurepuil caMonpou3BoIbHOIO MPOTEKAHUS MPOLIECCOB. XUMHUUECKUM MMOTEHINAN, 3aBUCUMOCTh XUMHYE-
CKOTO TIOTEHIIMATa OT KOHICHTPALNH, JaBICHHUS PEareHTOB. Y CJIOBHE XHMHUYECKOTO paBHOBecus. VzoTepma Xumu-
YECKOH peakLuu.

Pa3znen 8. PacTBopnl

PacTBops! xunkue (BOAHBIE M HEBOIHBIE), TBEpHIbIe M ra3000pa3abie. COCOOB! BRIpaXKEHUS KOHIICHTPAITUN
PacTBOPOB: MaccoBasi 0TI, MOJSIPHOCT, HOPMAaJIbHOCTh, MOJISUIBHOCTh, MOJISIpHAS OJs. BimsHue Ha pacTBOpH-
MOCTh 3HEPTHH CTPYKTYPhI KPUCTAITUUECKOTO BEIIECTBA M SHECPTUH COJbBATAMU. PacTBOPHI HACHIIICHHBIC, HCHA-
CBIIIICHHBIC U, KOHIICHTPUPOBAHHEIC U pa30aBICHHBIC.. PaCTBOPHI HIcalIbHBIC U PCaIbHEIC.

[ToHsATHE O KOJIIOMAHBIX PAaCTBOpPAX.

KosuraTuBHbBIE CBOWCTBA PACTBOPOB HE 3JICKTPOJIUTOB M AJICKTPONUTOB. [laBiicHue mapa OWHAPHBIX PacTBO-
poB. 3akonsl Payns. Kpuockonust u 30y/IMOCKONHS KaK METOJIBI ONpeaeTeHUs] MOJIIPHBIX Macc. OCMOC U OCMOTH-
YeCcKOe JaBJICHHE B HEOPTaHNIECKUX M OMOJOTHYEeCcKHX cucTeMax. 3akoHsl Paymns u Bant ['odda mist pactBopoB He
SJIEKTPOIHUTOB H AIIEKTPOIUTOB. M30TOHNYEeCKH KO (DUIHCHT.

Onexrponurrdeckas nucconuanus (C.Appernyc). CuibHbIe U caadble 3IeKTpoauTh. CTermeHb U KOHCTaHTa
mucconranui. QakTophl, BIUAIOMINE HAa CTEICHB ICKTPOIUTHYCCKON Arcconuanud. Kaxkymascs cTeneHp Jucco-
AN CHIIBHBIX 3JIEKTPOIUTOB. Jucconmanus ciadbix 3JEKTPOIUTOB. 3aKOH pa3eneHus OCTBabaa.

Bona kak BaxkHeimuid pactBoputenb. KoHcranTa auccouuanuu Boasl. oHHOE npousBeaeHue Boawl. Bono-
POAHBIN MMOKa3aTeNb.

I'unponus u conpBonu3 cosieid. KoHcTaHTa paBHOBECHS peakiuy ruapon3a. OakTopsl, BIUSIONINE HA PAaBHO-
BECUE PEAKLMI TUAPOIIn3a.

HpOI/ISBe}ICHl/Ie PACTBOPUMOCTHU IIJIOXO paCTBOPHUMBIX CUJIBHBIX JJICKTPOJIMTOB. VYcnoBus OCaXXJACHUA U pacTBO-
PEHHS OCaJKOB.

Pazgen 9. OkHMCINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIUU

Teopuss OKHCIUTEIHHO-BOCCTAHOBHUTENBHBIX peakiui. Kiaccupukanus OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuidi. MeXMOJIeKyISIpHbIE, BHYTPUMOJICKYIISIPHBIC, pEaKIUK IUcCTporiopiiuonupoanms. Okuciurens. Bocera-
HoBHTEINb. [Iporeccsl OKUCIIeHNs 1 BOCCTaHOBIeHHsI. COCTaBlIeHUE YPaBHECHHH OKUCIUTEIFHO-BOCCTAHOBUTEIEHBIX
peakuii METOJOM SJICKTPOHHOTO 0allaHca W METOIOM mmoiypeaknuid. CTEeleHb OKHCICHUS aTOMOB B MOJICKYJIE.
[IpaBwna onpeneseHUs CTENICHH OKUCICHHUS aTOMOB B MOJICKYJIaX U CJIOXKHBIX HOHAX.

Pasnen 10. OcHOBBI 3/1€KTPOXUMUH

DNEeKTpOJbl, TalbBaHUYECKUH d7eMeHT. CxemaThuueckoe H300pakeHre TallbBaHUYECKOTO dSJIEMEHTa. ODJeK-
TpoAHbIA moTteHman. CTaHmapTHBIN 3nekTpoaHblit noteHnuan. 3JC, crangaptaas 3/1C.

Psn nanpsokenuit. YpaBaenue HepHceTa DneKTposin3 pacTBOPOB M PACIIaBOB.

Pa3nen 11. KommiiekcHble coeuHeHUsI

Kommnekcuele coemunenus. Koopaunarmonuas teopusi BepHepa. OCHOBHBIE THIBI KOMIUIEKCHBIX
coenuHeHNH. HOMeHKIaTypa KOMIUIEKCHBIX coeTnHeHHH. [IpakTiyeckoe mpuMeHEHHE.

5. O6pa3oBaTejbHbIE TEXHOJIOTHH

[Ipr w3ydeHHH TEOPETHUECKOTO0 Kypca Ha JCKIHMAX IPEeIyCMaTpUBACTCS 3aI0KEHHE MaTephala B BHJC
npeseHTanuy. OTAeTbHBIC JCKIMH U3IararoTcs M0 MpoOIeMHON TEXHOJIOTHH.

Ha nexmusx uchonp3yroTcs B Ka4ecTBe JIEMOHCTPAIIMOHHOTO MaTepuaina [lepronudeckas cuctemMa 3JeMEHTOB
. Y. MenneneeBa u psii APYTUX CIPAaBOYHBIX TaOJIHII.

HpI/I N3y4YCHUUN CBOWCTB OTACJIBbHBIX XUMHWUYCCKUX COG}II/IHGHI/Iﬁ 1 XUMHYCCKHUX IMPOIECCOB NMPEAYCMATPUBACTCA
IMOCTaHOBKA JICKIMOHHBIX TEMOHCTPAITMOHHBIX OIIBITOB.

HexoTtopsie pa3aensl TeOpETHYECKOT0 Kypca N3yJaroTCs C NCTIONB30BaHUEM ONEepPEeKaroIe caMOCTOSITETbHON
paboThI: CTYCHTHI MTOMYYArOT 3aJaHHs Ha 03HAKOMJICHHE C HOBBIM MaTEPHaJIOM JI0 €T0 M3JIOKEHHUS Ha JCKIHX.

Tlepen ouepenHo nekuMeN, KaK MPaBUIIO, MPAKTUKYIOTCS <JIETYUYKH» 10 MaTepualy Ipeablaylend JeKLINU.
3TO NO3BOJISIET ONPE/ICIINTh CTETIEHb YCBOCHNUS M3JI0XKEHHOTO paHee Matepuaia. J[is 6ojiee 0CHOBATEIbHOM OLIEHKH
YCBOSIEMOCTH T€OPETHUECKOr0 MaTepuala CTyA€HTaMH UCIOIb3YIOTCS TECTHL, a TaKXkKe TPAaJULMOHHbIE TUCbMEHHBIE
Y YCTHBIE KOHTPOJIBHBIE MEPOIIPUSATHS (KOJUIOKBHYMBI, KOHTPOJIbHBIE pabOTHI).

[Ipn mpoxoxaeHnu J1abopaTOpHOrO NPAKTHKyMa CTyIEHTaM Ipejularacrcs padoTaTh B MalbIX TIpyIIax:
yueOHast TpynIa pa30ouBaeTcsi Ha HECKOJIBKO HEOOIBIINX IPYIIT — N0 2-3 yenoBeKa.



Kaxxnmas rpymnma BHIONHIET 3amaHue (JabopaTopHBIE OMBITHI) M3 Ja00paTOPHOTO MpaKkTHKyMa 1O OOIIeH u
Heopranmdeckoil xummu. Ilporecc BBIMOTHEHUs! JTAOOPATOPHBIX OINBITOB OCYIIECTBISIETCSI HA OCHOBE OOMEHa
MHEHUH U BEIOOPA ONTHMAIBHOTO ITyTH PEIICHHS.

Ha ocHoBaHWM MONydeHHBIX NAHHBIX II0 BCEM OINBITAM KaKIBIH CTYACHT 3aIllONIHSACT CBOW JaOOpaTOpPHBIH
JKYpHaJl, TA€ 3alHCBIBACT PE3YNIbTAaThl ONBITOB, HAONIONCHUS, COCTAaBISIET yPaBHEHHSA DPEAKIMH XHMHYECKHX
MPOLIECCOB, €CIM HY)XHO IPOW3BOJUT COOTBETCTBYIOIIME pPACUeThl W PE3yIbTaThl MPEACTABISIET B BHAC
rpau4ecKoi 3aBUCHMOCTH.

Ha cobecenoBanuu ¢ npenojaBaresieM CTYACHT MpeACTaBisAeT 0(hOPMICHHBII OTYET IO JaHHOW J1abopaTopHON
paboTe 1 OTBEYaeT Ha BOIPOCHI MPEIOAaBaTENs, CBA3aHHBIE C METOIMKON padOTHI, pe3yiibTaTaMu U BeIBOAaMH. [1o
psny paboT mpexycMaTpuBaeTCsl IPUMEHEHHE TECTOBOTO METO/A «3aIUThI.

I'pynmnoBas paboTa B XHMHYECKOW JIaOOpaTOpUHM CTHMYJIHMPYET COIJACOBAaHHOE B3aUMOAEHCTBHE MEXKIY
CTYZICHTaMH, OTHOILICHUS] B3aMMHOMN OTBETCTBEHHOCTH U COTpYIHUYECTBA. [Ipu (hopMUPOBaHUM IPYIIT YUUTHIBACTCS
JBa TPHU3HAKA: CTETIEHb XUMHWYECKOW MOATOTOBIEHHOCTH CTYICHTOB M XapaKTep MEKIMYHOCTHBIX OTHOIICHHH. B
psine cioydaeB CTyAEHTaM CaMHM Ipe/ularacT pasOMThCs Ha TPYMIBI, COCTaB KOTOPBIX BIIOCIEICTBUH MOXKET
KOPPEKTHPOBATHCS [UIS TIOBBIIICHHS KadecTBa pabOTHI.

B mabopaTopHOM NpaKkTHKyME IPU BBINOJHEHHUH OTAEIBHBIX OIBITOB HCIOJB3YETCS METOA IHPOOIEMHOTO
00y4eHUs: CTYAEHT IIONydaeT 3aJaHHuEe Ha XHMHUYECKHH IPOIECC, METOAMKY KOTOPOTO OH JOJDKEH MOoA00paTth
CaMOCTOATENBHO, UCXOMS U3 MMEIOIIUXCSI PEAKTUBOB, OOCYIHUTh €€ C MPENOAaBaTeIeM M 3aTEM NPHUCTYIIUTH K €TO
BBITIOJTHEHHIO.

6. YuebOHO-MeTOANYECKOE ODecredeHrne CaMOCTOSITEIbHOM paﬁOTlxl CTYACHTOB. OueHovHbIe Cpeacrea
AJIA TEKYLIIEro KOHTPOJIs yCIIEBAa€EMOCTH, l'[pOMe)RyTO‘lHOﬁ aTTeCTallMM 10 HTOraM OCBOCHHUSA NTUCHUIIJIMHBI.

6.1. Iliian camocTosiTe/IbHOM PadoThI CTY/ICHTOB

Ne

HEI.

Tema

Bun

CaMOCTOSTCIIEHOM

paboTsl

3amanue
(H3yuumo,
BbINOIHUMD,
pewums,
U320MoBUNMYb)

Pexomenayema
sI IATEpaTypa
(Vkasvisaemest
HOMep u3
pazoena 7)

Konuuectso
4acoB
(OonoicHo
coomeemcmeosa
mb
VKA3AHHOMY 8
mabauye 4.1)

ITpoctsie 1 cnoxHBIE BeniecTBa. Pacmpoct-
PaHEHHOCTH 3JIEMEHTOB B 3eMHOH Kope U
KocMoce. XUMHUYecKHe U hpu3nueckue
cBOICTBa BelecTsa. IlonsaTue o uucTom
BCHICCTBC U MPUMCECH. OCHOBHEIE METOAbI
IoJTy4eHHs YUCTHIX BemiecTs, [1JIK. Kiac-
cuduKaIyd XUMUIECKUX PEareHToB 110
cTereHn YnucToThl [IoHATHE 0 XUMUYECKOH
peaxIy Kak MPEeBPaLICHUH BEIIECTB.
OCHOBHBIE THIIBI XUMHUECKHUX PEaKIuii:
peaKIy pa3oKeHus, COeANHEHMS,
3aMelleHns, 0OMeHa, BHYTPEHHET O
npespauieHusi. HoMeHknaTypHble paBuia
HIOITAK HeopraHuyeckux BEIIECTB.
Knaccudukanus npocThix BEIIECTB.
Kiaccugukamust CI0KHBIX BEIIECTB 10
cocraBy. buHapHbie coeguHEeHUS.
HHTepMeTanIndecKie coeJUHeHUS.
Knaccudukanus cioXHBIX BEIIECTB 110
(YHKIMOHAIBHBIM IPU3HAKAM.

cobeceoBaHue,
TECTOBBIN
KOHTPOJIb

W3yuuts,
BBITOJIHUTD

0(1,2,3,45)

6

Snpo xak mTuHAMUYECKas CUCTEMa IPOTOHOB
U HEUTPOHOB. Y CTONYMBBIE U HEYCTONYMBBIE
siapa. PannoakTuBHbli pacnan siaep. [lepuon
nosypacmnaja. SlaepHsie peakiuy u npeBpa-
MIEHUST XUMHUYECKUX 31eMeHTOB. Mckyc-
CTBEHHAs PaJUOAKTHBHOCTh. «MeueHbIe»
aTOMBI ¥ X IPUMEHEHHUE.

cobecenoBaHue,
TECTOBBIH
KOHTPOJb

N3yuurs,
BBINOJIHUTD

0(1,2,3,4,5)

OTkprITHE TIeproguIecKoro 3akoHa J[. 1.
MengneneeBsIM. [IpuHIMI IOCTPOEHHU €CcTe-
CTBEHHOU CUCTEMBI 3J1eMEHTOB. Mcnonb30Ba-
Hue J[.1. MenpaeneeBpIM METOI0M UHTEPIO-
JSIUU JJIsL UCIIPABJICHHS aTOMHBIX MaccC U

cobeceoBaHue,
TECTOBBIN
KOHTPOJIb

N3yuuts,
BBIIIOJIHUTD

0(1,2,3.4,5)




MpeJICKa3aHusl CBOMCTB €IIe HE OTKPBITHIX
3JIEMEHTOB. DKCIIEPUMEHTAIbHBIEC TIO]I-
TBEPXKICHHUS TEOPETUUECKUX TPeICKa3aHI
JI.U. MenneneeBa. 3Hau€HHE OTKPBITHSA IIe-
PHOAMYECKOTO 3aKOHA. PackphITHE B ITeproO-
IUYECKON CHUCTEME BCEOOIIEH €CTECTBEHHOMN
B3aHMOCBSI3H MEXKY XUMHUUECKUMU dJICMEH-
TaMu. ['paHULIBI ¥ 3BONIOLUS TIEPUOINYECKOI
CHCTEMEI.

Bopoponnast cBa3b. MexMonekynspHas u
BHYTPUMOJIEKYJISIpHAsl BOJIOPOJIHAS CBSI3b.
Bnusnue BOIOPOIHOM CBSI3U Ha CBOMCTBA
BemiecTBa. Posb BOIOPOIHOI CBsi3H B OMOJIO-
TUYECKUX mpoueccax. Meranauueckast CBA3b.
OCcoOCHHOCTH DJIIEKTPOHHOTO CTPOCHHS aTO-
MOB, CITOCOOHBIX K 00pa30BaHHIO Me-
TAJUIMYECKOU CBSI3U. MeEKMOIIEKYIsIpHbIS
B3aUMOJAEHUCTBHA. JIUITOIE-TUIIONb, JUIOJIE-
WHAYIUPOBAHHBIN JAHUIIONb, TACIIEPCHOHHOE
B3aMMOJICHCTBHE.

cobecenoBaHue,
TECTOBBIN
KOHTPOJTb

N3yuurs,
BBIIIOJIHUTD

0(1,2,3.4,5)

HonHBbI 1 paiuKalbHBIN MEXaHU3MbBI XUMH-
yeckux peakuuii. CBoOoHbIe paaukaisl. [1o-
HATHE O LIETHBIX peaknusx. Buasl katanusa:
TOMOT'€HHBIH, T€TepOreHHbI, MUKPOTETEPO-
T€HHBIM, aBTOKATAJIU3, MTOJIOKUTEIbHBIA U OT-
pHUIIATENbHBIN KaTaau3, MOHATHE 00 HHTHOHU-
topax. OcobeHHOCTH (PepMEHTOB KaK KaTaJTH-
3aTOpOB. Mcnoib30BaHNE KaTaaIUu3aTOPOB B
MIPOMBIIIJIEHHOCTH.

cobeceoBanue,
TECTOBBIN
KOHTPOJIb

W3yuuts,
BBITOJIHUTD

0(1,2,3,45)

[IpumeHeHNE TEPMOIUHAMHYECKAX (YHKITHI
JUTSL XapaKTEePUCTHKHU PEaKIIMOHHOM c11oco0-
HOCTH BEIECTB U OIICHKE BO3MOXKHOCTH TIPO-
TEKaHIs] XUMUYECKUX peaKITuit

cobeceloBaHue,
TECTOBEINA
KOHTPOJb

W3yuuts,
BBITTOJTHATD

0(1,2,3,45)

CgoticTBa pacTBopoB. PacTBopumocTs. KoH-
HeHTpanus pacTBopoB. CriocoObl BBIPaKeHUS
KOHI[EHTPAIlUH1 PaCTBOPOB: MaccoBas AOJII
PacTBOPEHHOTO BEMIECTBA, MOJISIpHAs KOH-
[EHTpalus, MOJIIpHAas KOHIIEHTPAIIUsI YKBH-
BaJICHTA, MOJIbHAS OIS, MOJISITIBHOCTb.

cobeceoBanue,
TECTOBBIN
KOHTPOJIb

W3yuuts,
BBITOJIHUTD

0(1,2,3,45)

OKHCITUTENHHO-BOCCTAHOBUTEIbHBIE PEaK-
ruu. OKucIuTenu, BoccTaHoBUTe . OCHOB-
HbIE€ 3aKOHOMEPHOCTH B U3MEHEHUU OKHCIIH-
TE€IbHOBOCCTAHOBUTENBHBIX CBOWCTB MPO-
CTBIX BElIECTB U coeqnHeHn. CTeneHb
oxucnenus. Kimaccudukanns okucaIuTeabHo-
BOCCTaHOBMTEIBHBIX peakuil. MeTos!I pac-
CTaHOBKHU K03(pHLIMeHTOB B ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.
Poib cpenpl B IPOTEKaHUU OKUCIUTENIBHO-
BOCCTaHOBUTENBHBIX MIPOLIECCOB. MospHBIE
MaccChl SKBUBAJIEHTOB B OKUCJIUTEIbHO-
BOCCTaHOBUTENbHBIX PEAKIIMIX.

cobece0BaHuUE,
TECTOBBIN
KOHTPOJIb

N3yuurs,
BBIIIOJIHUTH

0(1,2,3.4,5)

Kiraccuuxaris KOMIUIEKCHBIX COSIUHEHMIT:
TUNNYHbIE KOMIUIEKCHBIE COEIMHEHNUS, Xella-
ThI, IOJH- AJI€PHbIE KOMIUIEKCHI, U30- U TeTe-
POIIOIMCOEAMHEHNUSI, aKBAKOMILIEKCHI (KpH-
CTaJUIOTUPAThl KaK YaCTHBIN cllydail akBa-
KOMIIJICKCOB). AMMMAaKaThl. AITMTOKOMIIECK-
cbl. JIBOMHBIE CONM KaK YacTHBIN cityyait
anuaoKoMIIIeKcoB. IlonuramoreHuast, mo-
JUCYTIBIBI, IEPOKCHIHBIE coeqnHeHHs. Kia-
CTEpHBIE COeTUHEHUS, TT-KOMIUIEKCHI, KOM-
TJIEKCHI «TOCTh- XO3SIMH», COCIMHEHHUS BKITIO-

cobeceoBanue,
TECTOBBIH
KOHTPOJIb

N3yuuts,
BBIIIOJIHUTD

0(1,2,3.4,5)




YCHUS, KJIaTPaThI, ICOIHUTHI. F30Mepus KOM-
IUIEKCHBIX COSAMHEHUI: TH- paTHas, KOOp-
JUHALMOHHAS, TEOMETPHUYECKas, K30 MEPHSI
TIOJIOXKEHUSA (COJIeBasi H30MEPHs), HOHHU3AIIH -
OHHAsl, ONITHYECKAsI.

6.2. MeToanyeckue yKa3aHus M0 OPraHU3ANMH CAMOCTOSTE/ILHOI padoThl CTYAEeHTOB

Meroanyeckue peKOMEHAALUHU 110 MOAr0TOBKe K KOJLLIOKBUYMY (co0eceJ0BaHHIO)

KomnnoxBuymoM HasbiBaeTcsi coOece0BaHUE MpenojaBaTelss U CTYACHTa IO 3apaHee ONpENeNeHHBIM KOH-
TPOJILHBIM BorpocaM. L{enbio KotokBuyma sBisieTcst GOpMHUPOBAHUE y CTYAEHTA HABBIKOB aHAJIN3a TEOPETUUECKUX
npoOJieM Ha OCHOBE CAMOCTOSITEIBHOIO M3y4YEeHUs] YUeOHOW M HaydHOH JutepaTypbl. Ha KOIIOKBUYM BBIHOCSTCS
KpYIHBIE, TPOOJIEMHBIEC, HEPEIKO CIIOPHBIE TEOPETHYECKHE BONPOCHL. YTOp AejiaeTcs Ha MOHOorpaduieckue pado-
THI.

Ort cryneHra Tpedyercs:

- BJIa/ICHUE W3YUYECHHBIM B X0JI¢ yIeOHOTO MPOIecca MaTepHaIoM, OTHOCSIIUMCS K pacCMaTpuBaeMon mpooie-
Me;

- 3HaHWE PA3HBIX TOUYEK 3PEHHUS, BHICKA3aHHBIX B HAYYHOH JIMTEpaType MO COOTBETCTBYIOIIEH Mpobieme, yme-
HHE COTIOCTaBIIATh UX MEXKIY COOOH;

- HAJIMYUE COOCTBEHHOTO MHEHHS 10 00CYKJaeMBIM BOIIPOCaM M YMEHHE €TO apryMEHTHPOBATh.

KommokBuym — 3T0 HEe TOIBKO (opMa KOHTPOIJSA, HO M METOJ YIIyOJIeHHs], 3aKPEIUICHHs 3HAaHUH CTYJICHTOB,
TaK Kak B X0Jle coOece0BaHMs NPEIoIaBaTellb pa3bsCHsIET CI0KHBIE BOIPOCHI, BOSHUKAIONIME Y CTYJCHTa B IPO-
1ecce U3y4eHUs JTaHHOTO MCTOYHMKA. OHAKO KOJUIOKBHYM HE KOHCYJbTAIlUs U He dk3aMeH. Ero 3amaua noburecs
TIIyOOKOTO M3ydeHHs OTOOpPaHHOTO Marepuaia, MPOOYIUTh y CTYJCHTa CTPEMIICHHE K YTCHHUIO JOIOJHHUTEIbHON
Hay4HOU JIUTEpaTyphl [10 U3y4aeMOM JUCLIUILIUHE.

Iloozomogka K KONNOKEUymy.

IToaroToBka K KOJUIOKBUYMY HAa4MHAE€TCS C YCTAHOBOYHOH KOHCYIBbTALMH IPENOAaBaTels, Ha KOTOPOH OH
Pa3bACHACT Pa3BEPHYTYIO TEMATHUKy MPOOJIEMBI, pEKOMEHAYET JUTEPATYpy A U3YUCHHS M OOBSICHACT MPOLELYPY
HNpOBEAEHUs KOIIOKBHyMa. Kak mpaBuito, Ha cCaMOCTOSTEIbHYIO MMOATOTOBKY K KOJUIOKBUYMY CTYAEHTY OTBOJHUTCS
3-4 Henenu. Meroaudeckne yKa3aHHs COCTOAT U3 PEKOMEHJANNi 110 N3yYSHNIO HCTOYHUKOB U JINTEPATYPhI, BOIIPO-
COB JJIsI CAMOIIPOBEPKH M KPAaTKHX KOHCIICKTOB OTBETa C MEPEUUCICHUEM OCHOBHBIX (D)aKTOB M COOBITHI, OTHOCSH-
IMUXCS K IIYHKTaM IUTaHa KaXJIOW TeMBL. DTO JOJDKHO ITOMOYB CTYICHTaM IIeJICHANPABICHHO OPraHN30BaTh paboTy
10 OBJIAJICHUIO MaTepUaJIOM U €ro 3allOMUHAHUIO. [IpH MOATOTOBKE K KOJUIOKBUYMY CJIEIyeT, IPEXk e BCEro, mpo-
CMOTpPETh KOHCIIEKTHI JIEKIMH U MPAKTUYECKUX 3aHATHH M OTMETUTh B HHUX HMEIOIIMECS BOIPOCH KOJJIOKBHYMA.
Ecnu kakue-To BONpoCchl BEIHECEHBI MPENoAaBaTeIeM Ha CaMOCTOSTENbHOE U3yUYCHHUE, CIEAYET 00paTHThCS K y4eo-
HOM JInTepaType, peKOMEHIOBaHHOH MpernoAaBaTesieM B KaueCTBE HCTOYHHUKA CBEACHUI.

KostokBuyM npoBoutest B (hopMe MHAMBUAYAJIBHOW Oecepl MpernojaBaTels ¢ KaKAbIM CTYJIEHTOM WM Oe-
ceipl B HeOombIMX Tpynmax (2-3 yenoBeka). OOBIYHO MPETOaBATENb 33a€T HECKOJIBKO KPAaTKUX KOHKPETHBIX BO-
MPOCOB, O3BOJISIFOIINX BBSICHUTBE CTENEHb JOOPOCOBECTHOCTH paboTHI C IMTEPATYPOi, IpOBEpsIeT KOHCHEKT. [lanee
6ostee moapoOHO 00CY)JaeTcst Kakasi-IM00 CTOpOHa MPOOIEMBI, YTO MO3BOJISIET OLIEHUTHh YPOBEHb OHUMAaHHSI.

Memoouueckue ykazanusa no HAnucanuio 00K1aoa

-Hoxuan. loxman - myOauyHOE COOOLIEHHE WM JOKYMEHT, KOTOpPBIE COAep)KaT MH(POPMAIMIO U OTPAXKAIOT
CYTh BOIIPOCA WJIM UCCIIEIOBAHHS IIPUMEHHUTENLHO K JAHHON CUTYalluH.

Bune! noknanos:

1. YcTHBIA JOKJIAA - YMTAETCS 1O WTOTAM IPOJENIaHHOW PaboThl W sIBISieTCS S(MQPEKTUBHBIM CPEACTBOM
pa3bsCHEHHS ee Pe3yJIbTaTOB.

2. TluceMeHHbIN Aoknaz: - KpaTkud (1o 20 cTpaHuil) - pe3roMHpyeT HauOoJjiee BaXKHYH WH(POpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIENOBaHUS; - MOAPOOHBIH (10 60 CTpaHUIl) - BKIIOYAET HE TOJIBKO TEKCTOBYIO CTPYKTYPY C
3aroJIOBKaMH, HO M AWarpaMMBbl, TaOJIUIIbI, PUCYHKH, (oTOrpaduu, NPHIIOKEHHUS, CHOCKH, CCHUIKH, THIIEPCCHUTKH.

BrimonHenue 3a1aHus:

1) geTko chopMyIHpPOBATH TEMY (HaIpUMep, TUCHEMEHHOTO JIOKIAN);

2) wW3yuuThb M TOAOOpaTh JMTEpaTypy, pPEKOMEHAYEeMyI0 IO TeMe, BBIACINB TPH HCTOYHHKA
6ubmmorpaduueckoil MHPOpPMAIMK: - NEPBUYHBIE (CTaThbH, AWCCEPTALMH, MOHOTpadUHM U T. 1.); - BTOPUYHBIC
(bubnmorpadus, pedepaTuBHbIE )KypHAJIbI, CUTHAJIbHAS HH(POPMAIHs, IJIaHbI, rpad)-CXeMBbI, IIPeIMETHbIE yKa3aTelln
U T. J1.); - TpeTHYIHBIE (0030pbl, KOMIWISATUBHBIE paOOTHI, CIIPABOYHBIE KHUTH H T. 11.); 20

3) HanmcaTh IIaH, KOTOPbIH MOJIHOCTBIO COTJIACYETCs C BHIOPAHHOM TEMOM U JIOTMYHO PACKPBIBAET ee;

4) HammcaTh JOKJIaN, coOMI0as Cienyromme TpeOOBaHus: - K CTPYKTYype NOKJIana - OHa JOJDKHA BKIIFOYATH:
KpaTKkoe BBelleHHEe, OOOCHOBBIBAIONIEE AKTYaJbHOCTh MPOOJEMbI; OCHOBHOH TEKCT; 3aK/IIOYEHHE C KPaTKUMH
BBIBOJIAaMH 110 UCCJIEyeMOil mpoOiiemMe; CIIUCOK MCIIOJIb30BAHHOM JINTEpaTyphl; - K COJEPKaHHIO JOKIIaa - o0ume
MOJIOKEHHSI HAIO TMOJKPENHTh U TOSICHUTh KOHKPETHBIMHU IMPHMEpPaMH; HE MepPeCKas3blBaTh OTJENIbHBIC TJIABbI
yueOHHMKa WIN Y4eOHOro MOCOOMs, a H3JIOKUTHb COOCTBEHHBIE COOOpaKEHHS! 10 CYIIECTBY paccMaTpHBAaEMBbIX
BOIIPOCOB, BHECTH CBOM ITPETIOKEHHUS;

5) odopMuTh paboTy B COOTBETCTBHHU C TPEOOBAHUSIMHU.




[Tnarupyembie pe3yabTaThl CAMOCTOSTENLHON paOOTHI:

- CIOCOOHOCTb CTYIEHTOB AaHAJIM3UPOBATh PE3YJbTAaThl HAYYHBIX MCCIELOBAHMH M NPUMEHATH HUX IPU
pelIeHNY KOHKPETHBIX 00pa30BaTeNbHBIX U HCCIEA0BATEIbCKUX 3a1a4;

- TOTOBHOCTb HCIIONB30BaTh HHIMBHAYaJbHBIE KPEaTHBHBIE CIIOCOOHOCTH IJIsI OPUTHHAIBHOIO PEIICHHS
HCCIIeIOBATENNBCKHX 3a/1ay;

- CIIOCOOHOCTH penIaTh CTAHAAPTHBIC 3aJa4l MPO(ECCHOHAIBHON ACATEIFHOCTH Ha OCHOBE MH(POPMALMOHHON
n 6ubrorpaduuecKoil KyapTypsl ¢ IPUMEHEHHEM MH(GOPMAaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI U C Y4E€TOM
OCHOBHBIX TpeOOBaHMI HHHOPMALMOHHONH 0€3011aCHOCTH.

Memoouueckue yKa3auusa no npe3eHmayuim

Meroapl IT - co3naHus KOMIBIOTEPHBIX IPE3CHTALMN, B TOM YUCJIE MYJIbTUMEAUNHBIX.

Ilpesenmayus — 3TO MPOAYKT CaMOCTOSTENBbHOW pabOoThl CTYAEHTA, MPEACTAaBISIOINI cO00i MeauapadoTy,
COIPOBOXKIAIOIIYIO YCTHOE BBICTYIUICHHE M OOECIEeUHBAIOILYI0 3((EKTUBHOCT BOCHPUSATHS H3/IaracMoro B XOJe
BBICTYIUICHHS MaTepHaa.

TemMaTnka W HANONHAEMOCTh MOATOTABIMBAEMBIX CTYACHTAMH IPE3CHTALMHA ONpPENEISIeTCs] TEMaTUKOH
JIOKJIaJI0B, COOOIIEHUH W BBICTYIUICHNH, KOTOPBIE TOTOBSITCS 110 COOTBETCTBYIOIIMM BOTIPOCAM HU3yIaeMbIX TEM.

IIpe3enTanus — 3TO MPaKTHKa KOMIUIEKCHOTO BBICTYIIIICHUS, TOKa3a U OOBSICHEHHS MaTepuaa Uil ay JUTOPHA
WM yYaIIerocs ¢ UCIOIb30BaHNEM MenuapaboTel. MeamapaboTa B CTPYKType Mpe3eHTaHH (J1anee — Ipe3eHTaIHs)
MOXET IPEJICTaBIATh COO0M coYeTaHWe TEKCTa, WILTIOCTPALMK K HEMY, THIIEPTEKCTOBBIX CCHIJIOK, KOMIBIOTEPHOH
aHMManuy, rpaduku, BUaeo, My3bIKH U 3BYKOBOTO psifia (HO He 00s13aTeIbHO BCE BMECTE), KOTOPHIE OPraHU30BaHbI B
€/IMHYIO Cpeay, BbIIEpXKaHbl B €MHOM rpadudeckoM ctuiie. Kpome Toro, npe3eHTanus UMeeT CIOXKET, CLIeHapuil 1
CTPYKTYPY, OpraHH30BaHHYIO Uil yZoOHoro Bocopustusi wuHpopMaiuu. OTINYUTEIBHOW 0COOEHHOCTHIO
Mpe3eHTalluK sBiIAeTCs e€ MHTEPaKTUBHOCTh, TO €CTh CO3JaBaeMasl [Uid II0Jbh30BaTeNIl BO3MOXHOCTD
B3aUMO/ICHCTBUSI Yepe3 3JIEMEHTHl YIpaBIeHHS. BHE 3aBUCHMOCTH OT HCIIOJHEHUS NPE3EHTALMs JOJDKHA YETKO
BBITIOJTHATH [TOCTABIICHHYIO II€JIb: TIOMOYb JIOHECTH TpeOyeMyto nHpopMannio 06 00bEKTe MPE3EeHTALHH.

Yame Bcero mpe3eHTanus MpeACTaBIsIeT coOOH COBOKYIMHOCTh ciaiifioB. Ho mpeseHTamms — 3TO0 HE MpocTo
CJIAMIBI C TEKCTOM M KapTHHKaMH, COIPOBOKAAIOIINE BHICTyIUIeHHE. Claifsl — BCEro JWINb WMILTFOCTPATHBHBIN
Marepualn K BBICTYIICHHIO, JIEMEHT IIpe3eHTanun. [Ipe3eHTanus — 370, M0 CyTH, 0a30BbIE TE3UCH BHICTYIUICHUS,
aKICHTUPYIOIIME BHUMAHWE CIyIIaTeJIed Ha caMOM TIJaBHOM. [Ipy TOMOIIM pa3iWYHBIX ayAHOBU3YyaIbHBIX
Croco0OB IpEe3eHTalMd MpPHU3BaHA BBICTYMAIOIIEMY COXPAHATh, a CIyIIATelIsIM — «BHJCTb» M B HEOOXOIUMBIX
KOHTEKCTaX ONEePaTUBHO BOCIIPOU3BOAUTE €IUHYIO CMBICIIOBYIO JIMHUIO B BHICTYIUICHHH.

[Ipe3enTanusi cocTouT U3 cinaiaoB. LlenecooOpasHo MpUAEPKUBATHCS CIEAYIONIETO MpaBUa: OJUH CIA] —
OJTHa MbICIIb. YOeAUTEeNbHBIMU OBIBAIOT NMPE3CHTAlMH, KOTJa Ha OJHOM ClIaiijie JaeTcsl Te3UC U HECKOJBbKO ero
JIOKa3aTenbCTB. UTOOBI y4ecTh IICHXOJOTMYECKHUE 3aKOHOMEPHOCTH BOCHPHATHA HH(GOpPMAaIMU, NpU pa3paboTKe
Mpe3eHTalMi TT0JIE3HO UCTIOJIh30BaTh Ha Cllaiiie He OoJiee TPUALATH CIIOB U MATH IIYHKTOB criucka. Eciu Ha crnaiine
UJIET CIHCOK, €ro HeoOXOOMMO JelaTh MapajlielbHbIM, UMESTCS B BHIY, YTO IIEPBBIC CIOBa B Hadale KaKIOH
CTPOKH JIOJDKHBI CTOSITH B OJHOM M TOH ke (opme (manexe, poae, CpsHKeHUH | T.7.). O0sa3aTebHO HE0OX0ANMO
OCMBICJICHHE [IEJIEBBIX 3ar0JIOBKOB, pa3Mep mpnudTa — He MeHee 18 mr.

CmpyKkmypHo codeprcanue npeenmayuu Modcem 6ovl2i10emp cieoyiomum oopazom:

1. TuryneHeId Juct. [lepBBId cinaiig conepKUT Ha3BaHUE MPE3CHTAINH, €€ aBTOpa, KOHTAKTHYIO HHPOPMAIIUIO
aBTOpA.

2. CopnepkaHue. 31ech pacHHCHIBAETCS IJIaH MPE3CHTAIMH, OCHOBHBIE €€ pa3iesibl MM BONPOCH], KOTOPHIE
OyayT pacCMOTpPEHBI.

3. 3aroioBok pazjena.

4. Kpatkast unopmanusi, oTpaxaromas BeAyle uaeu BoICTyIUIeHUs. [IyHKTbI 3 U 4 NOBTOPSIIOTCS CTOJIBKO,
CKOJIBKO He00xoanMo. I’ TaBHOE TyT NpUAEP)KUBATHCS KOHIIETIIIUH: T€3UC — apTYMEHTHI — BBIBOI.

5. Pe3tome, BEIBO/IBI. BBIBOIBI TOIKHBI OBITH BBIPAXKEHBI SICHO U JIJAKOHWYHO Ha OTIEIBHOM Claize.

6. ®uHanpHbI cnaiig «baaroaapio 3a BHUMaHUEY.

6.3. MarepuaJibl I NPOBeJeHHs] TEKYLIero ¥ NPOMe:KYTOYHOI0 KOHTPOJIsl 3HAHUI CTyIeHTOB
Konumponw oceoenun komnemenyuii

Ne Bun konTpOst KonTtpomupyemsie TeMbI (pa3esr) Komnerennum,
n\n KOMIIOHEHTHI
KOTOPBIX
KOHTPOJHPYIOTCS
1 | cobecenoranme, | IIpocTsie U CIOKHBIE BEIIECTBA. PacipocT-paHEeHHOCTH 3JIEMEHTOB YK-1, OIIK-1
TECTOBBIN B 36MHOH KOpe 1 KocMoce. XUMHYEeCKHe U (PU3HMIeCcKre CBOMCTBA
KOHTPOJIb BeriecTBa. [Torarue o unctom BemiecTse U npuMecu. OCHOBHEBIE

METOJIbI MMOTy4eHHs YUCThIX BemecTs, [1JIK. Knaccupukanus
XUMHMUYECKUX PEareHTOB M0 CTEeNeHH YucToThl [loHsTHE O
XUMHUYECKOH peakluu Kak npeBpameHuu Beuiects. OCHOBHbIE
TUIBl XUMUYECKUX PEAKLUNA: peakUUU Pa3IOKEHHUS,
COCIMHEHUS, 3aMeIIeHUs,, 0OMeHa, BHYTPEHHETO MPEeBpanIcHUs.



https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%B5%D0%BA%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C

Homenknatypubie npaBuna UIOTIAK neoprannueckux
BemecTB. Kinaccudukanus npocTeix BeniecTB. Knaccudukanus
CJIOKHBIX BEIIECTB 110 COCTaBy. bHapHBIE COeTMHEHNUS.
WnTepmerammmaeckue coequHeHns. Kimaccudukanus cioxHBIX
BENIeCTB N0 (PYHKIHOHAIHHBIM MPU3HAKAM.

cobecenoBanue, | Sapo kak MUHAMHUYECKas cUCTeMa MPOTOHOB M HEHTPOHOB. VK-1, OIIK-1
TECTOBBIN YcToituuBbie 1 HEYCTOWUMBEIE A/1pa. PagnoakTUBHBIN pacmnan
KOHTPOJb snep. [lepnon momypacnaga. SnepHble peakIiy U MPeBPaIleHUs
XUMUYECKUX dJIEMEHTOB. MIcKycCTBeHHAs! paAMOaKTUBHOCTD.
«MedeHble» aTOMbI U UX PUMEHEHUE.
cobecenoBanue, | OTkpbITHE epuoandeckoro 3akona /1.1, Meunneneesbim. [Ipun- YK-1, OIIK-1
TECTOBBIN LIUTI IOCTPOECHUS €CTECTBEHHON CUCTEMBI 3JIeMEHTOB. Mcnonb-
KOHTPOJIb 3oBaHue .. MeHnjeneeBbIM METOJOM MHTEPIOJISALMH AJIS UC-
MpaBJI€HUs] AaTOMHBIX MacC U MpeJCKa3aHusl CBOUCTB €lle He OT-
KPBITBIX 3JIEMEHTOB. DKCIIEpUMEHTAIbHBIE MOITBEPKACHUS TEO-
pernyeckux npenckazanuit J[.1. MennaeneeBa. 3HaueHUE OTKP bI-
THS TIEPHOJAMYECKOT0 3aKOHa. PackprpiTe B MEpHOANYECKOM CH-
CTeMe BCEOOIe eCTECTBCHHOW B3aMMOCBSI3H MEXKIY XUMH-
YECKHMH 3JIeMEHTaMH. [ paHUIIBI U YBONIOIHS MTEPHOTUIECCKON
CHUCTEMBI.
cobecenoBanue, | BogopomHas cBsI3b. MeXMONEKYIApHAS M BHYTPHUMOJICKYIIApHAsT VK-1, OIIK-1
TECTOBBII BOJOPOJHAas CBA3b. BiusHNeEe BOLOPOJHOI CBA3U HA CBOWMCTBA
KOHTPOJIb BellecTBa. Posib BOZOPOHOM CBSA3M B OMOJIOTHYECKHUX MPOIIEC-
cax. Meramuinyeckas cBsi3b. OCOOEHHOCTH 3JICKTPOHHOTO CTPO-
CHUS ATOMOB, CITIOCOOHBIX K 00pa30BaHUI0 METAJITUYECKON CBSI-
3u. MeXMOJIeKYISIpHbIE B3aUMOIEUCTBUSA. [IUTONb-AUTIO0Nb, TH-
M0JIb- UHAYIMPOBAHHBINA TUTIOJb, JUCTIEPCUOHHOE B3aH-
MOJICHCTBHE.
cobecenoBanue, | MOHHBIN B paguKaIbHBIH MEXaHHU3MbBl XUMUYISCKUX PEaKIU. VK-6, OIIK-1
TECTOBBIN CBoOonHbIe paguKaisl. [IoOHITHE 0 IENHBIX peakusax. Buabr ka-
KOHTPOJIb TaJu3a: TOMOTCHHBIH, TeTePOTCHHBIN, MUKPOT€TePOTEeHHBIH, aB-
TOKAaTaJIHN3, HOJOKUTEIHHBIA U OTPUIIATEIBHBIN KaTaln3, TOHS -
THe 00 nHrnouTOpax. OcobeHHOCTH (HEepMEHTOB KaK KaTallu3a-
TOpoB. Vcrob30BaHme KaTAIM3aTOPOB B IPOMBIIUICHHOCTH.
cobecenoBanue, | [IpuMeHeHEe TePMOIUHAMUYCCKUX QYHKIIHHA JIJIs XapaKTepH- VK-1, OIIK-1
TE€CTOBBIN CTHUKH PEaKIIMOHHON CIIOCOOHOCTH BEIIECTB U OILIEHKE BO3MOXK-
KOHTPOJIb HOCTHU MPOTEKAHMSI XUMHUYECKUX peaKkiuit
cobecenoBanue, | CBolicTBa pacTBOpoB. PacTBopumocTs. KoHlleHTpaus pacTBo- YK-1, OIIK-1
TECTOBBIN poB. CiocoObl BEIpaXKeHHSI KOHIIEHTPAIIUU PACTBOPOB: MaccoBast
KOHTPOJIb JIOJISI paCTBOPEHHOTO BEIIECTBA, MOJIIPHAST KOHI[EHTPAIUS, MO-
JIpHAs KOHIIEHTPAIUs SKBUBAJIEHTa, MOJIbHAS JTOJIsI, MOJISLIb-
HOCTb.
cobecenoBanue, | OKHUCIUTENTFHO-BOCCTAHOBUTENBHBIC peakinu. OKUCITUTEIH, VK-1, OIIK-1
TECTOBBIN BoccTaHOBHUTENH. OCHOBHBIE 3aKOHOMEPHOCTH B U3MCHCHHUH
KOHTPOIb OKHCJIHTEIFHOBOCCTAHOBUTEIHHBIX CBOMCTB IMPOCTHIX BEIIECTB U
coenuHeHni. CreneHpb okucieHus. Kiraccudukamnus okuciu-
TEIHHO-BOCCTAHOBUTENBHBIX peakiuid. MeTOIbl paCCTaHOBKU
KO3((HHUIUEHTOB B YPABHCHUH OKUCIUTEIBHO -
BOCCTaHOBUTENBHBIX peakIuil. Posib cpesibl B MPOTEKAHUU OKHC-
JIUTETLHOBOCCTAHOBUTEIBHBIX MPOIECCOB. MOISIPHBIE MAaCCHI
HKBUBAJICHTOB B OKHUCIWUTEILHOBOCCTAHOBUTEIHHBIX PEAKITUSX.
cobecenoBanue, | Kiaccudukaiius KOMIICKCHBIX COCIUHEHUN: THITMYHBIC KOM- YK-1, OIIK-1
TECTOBBIN MIJIEKCHBIC COSTMHEHMS, XeNaThl, TIOJIU- SIACPHBIE KOMIUICKCHI,
KOHTPOJb M30- U TE€TEePOTIOINCOSTUHEHMS, aKBAKOMILIEKCHI (KPUCTAIIIO-

TUAPATH KAaK YACTHBIN CIydail akBaKOMIIJIEKCOB). AMMHUAKATHI.
AunaokoMIuiekchl. J[BoiiHbIe COMM KaK YacTHBIN citydyail aujio-
KoMIuiekcoB. [TonuranoreHuapl, Mo- JUCYNbAbI, IEPOKCUIHBIE
coequHeHus. KnactepHele coelMHEHUs], T-KOMIUIEKCHI, KOM-
IJIEKCBl «TOCTh- XO35IUH», COCIMHEHUS BKIIOUEHUSI, KJIaTpaThl,
1eoJuThl. MI30Mepust KOMIUIEKCHBIX COCIUHEHUHN: THII- paTHas,
KOOpJIMHAIIMOHHAS, T€OMETPUYECKas, N30 MEPHS TOJIOKECHUS
(cosieBast u3oMepusl), HOHU3AMOHHAS, OTITHIECKAs.




Matepuansl A7 TPOBEICHHUSA TEKYIIETO KOHTPOJIS 3HAHHM W IPOMEXKYTOYHOH AaTTeCTAllMH COCTABISIOT
OTHEBHBINA JOKYMEHT — DOHO oyenounvlix cpeocme no oucyunaune «Xumuar. Ipunooscenue 1 PIT

7.  YueOHo-MeTOAMYECKOEe U MATEPHATbHO-TEXHHUYecKoe odecmeyeHue AucHUILINHBI (Moayas) B1.B.
03 buoxumus

a) OCHOBHasl:

1. AxmeroB H. C. O0uias u Heopranuyeckass Xumusi: yaeOHuk juis By3os/H. C. AxmeroB. — M.: Beicmi. mik.,

2002. — 743 c.

2. l'muaka H.JI. O6mas xumust. — M.:Murerpan-Ilpece, 2002. — 727 c.

3. I'munka H.JI. 3agaun u ynpaxuaeHus no oomeid xumuu. — JI.: Xumus, 2001.

4. HexpacoB b.B. O6mas u Heoprannueckas xumus. — M.: Xumust, 1973.

5. Vrait S.A. O6mas u Heopranudeckas xumus. — M.:BIII, 2000. — 527 c.

6. CamamoB A.X., Kutnesa JI.U., AxranmueBa A.I'. JlabopaTopHBIil MPaKTUKYM 10 O0IIEH W HEOpPTaHUIECKOMH

xumud. [Tox pexn. mpodeccopa Cynteirosoit 3.X. — Marac, [unurpum, 2008. — 71 c.

0) MOMOJIHUTEJILHAS:

1. Cremun b. . Heopranmueckas XUMUSL: y9€OHUK AT XUMUYECKHX M XMMUKO-TEXHOJIOTHYECKHUX CIICIHATb-
Hocrteit Beicl. yueb. 3aBeaenuit/b. [I. Cremun, A. A.llBetkoB. — M.: Bricias mkona, 1994. — 256 c.

2. CysopoB A. B. O0mas xumusi: yueOHoe mocodue Juis Boicil. yue0. 3aBenenuii/A. B. CyBopos, A. b. Hu-
konbckuit. — CII0.: xumus, 1995. — 624 c.

3. Jlumuu P. A. Peakuuu HEOpraHMYECKHUX BEINECTB: crpaBouHuK/P. A. JlumuH. — 2-¢ u3n., nepepad. u ao1. —
M.: Ipoda, 2007. — 638 c.

4. PabunoBnu B. A. Kpatkmit xumraeckuii cipapounuk/B. A. Pabunoswy, 3. 5. XaBuna. — CIIO .:Xumus,
1994. - 432 c.

5. 3amaun u ynpaxseHUs 1o obmeit xumun: yaebHoe nocobue./I[lox pen. H. B. Koposuna. — M.: Beicmias
mkona, 2003. — 255 c.

6. ToxpOpaiix P. A. COOpHHK 3a/1a4 U YIpaKHEHUH 10 XUMUH: Y4eOHOe IMocoOme I XHMM.-TEXHOJ. CIIell.
BhIcmI. yueO. 3aBeneHuit/P. A. ['onpOpaiix, E. . Macnos. — M.: Bricmras mkomna, 1997. — 384 c.

7.2. UHTEpHET-pecypehl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snextponHas 6ubimoreka

http://elibrary.ru/default.asp Poccuiickas HarmoHambHast OMOIHOTEKA

http://primo.nlr.ru http://nbmgu.rudnextponHas 6ubaroTeka Poccuiickoil rocyaapcTBeHHON OUOIMOTEKH

7.3. IlporpamMHoe obecrieyeHue

YuuBepcureT obecredeH He0OXOAUMMBIM KOMITIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO PacipoCTpaHsIeMoro
MIPOTPaMMHOTO 00eCTIeYeHHUs, B TOM YHCJIe 0T€YECTBEHHOTO IIPOU3BOICTBA.

Kaxnprii o0yuaromuiicst B TeUeHHE BCEro Neproaa o0ydeHns o0ecredeH HHANBUIYaIbHBIM HEOTpaHUYEHHBIM
JOCTYIIOM K 3JIeKTPOHHOH HH(OPMAILIMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA U3 TI000H TOUKH, B KOTOPOH
MMeeTCs IOCTYI K NHPOPMAIIMOHHO-TEJIEKOMMYyHUKAIIMOHHOH ceTH «VIHTepHEeT» Kak Ha TeppUTOPUH
YHHMBEPCHUTETA, TaK U BHE €e.

YHuBepcuTeT 00ecIeueH CIIeTyONIMM KOMIUIEKTOM JINIIEH3NOHHOTO POTrPaMMHOT0 00€eCTIeueH I

1. JlnmeH3WOHHOE MPOTpPaMMHOE oOecreueHne, uenoipzyemoe B Marl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusrit kommiekc MMUC “Busyanpras Ctymus TectupoBaHus”

1.4. Aurusupycnoe I10 Eset Nod32

1.5. CnpaBouno-nipaBoBasi cucrema “Koncynbranr”

1.6. CnpaBouHo-nipaBoBasi cucrema “Tapant”

Hapﬂz[y C TpaAUIUOHHBIMU U3AAaHUSAMUA CTYJACHTBI W COTPYAHUKU UMCIOT BO3MOXKHOCTD IMOJIb30BATHCA

3JIEKTPOHHBIMU MMOJIHOTEKCTOBBIMY 0a3aMH JaHHBIX:
Taonuya 7.1.

HasBaHue pecypca CcebLika/noctyn

OnekTpoHHas 6nbimoTeka oHnaitH «ExanHoe 0KHO K 00pa3oBaTebHBIM http://window.edu.ru
pecypcam»



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/

«O6pazoBarenbHblil pecype Poccuny http://school-collection.edu.ru

denepanbHbIii 00pa30BaTENbHBIN OPTAN: YUPEKACHHS, IPOIPAMMBI, http://www.edu.ru —

crauaaptel, BY 351, Tectel EI'D, THA

denepabHbIN HEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB http://fcior.edu.ru -

(PLIMOP)

3bC "KOHCVYJIbTAHT CTYJIEHTA". DsnekrponHast 6ubinoTexa http://polpred.com/news

TEXHHYECKOr'0 By3a

WznarenbctBo «JIaHby. DIeKTPOHHO-OMOIMOTEYHAS CUCTEMa http://www.studentlibrary.ru -

Pycckasi BupTyanbHast OMOJIHOTEeKA http://rvb.ru —

WspatensctBo «JlaHby. D1eKTpOHHO-OMOINOTEYHAs CHCTEMa http://e.lanbook.com -

EsxenenenpHuk Hayku u obpazosanus lOra Poccun «Axanemus» http://old.rsue.ru/Academy/Archives/Index
.htm

Hayunast anexTpoHHast oubanoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHHO-O0ubIMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPaBOYHAsl CHCTEMa IOKYMEHTOB B chepe 00pazoBaHus http://www.informio.ru

«MHdpopmMuO»

NubopmannoHHo-npaBoBas cuctema «KOHCYIbTaHT-ILTIOC) CereBast BepcHsl, TOCTYMHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHO# CEeTH
Hurl'y

WnpopmannonHo-npaBoas cucrema «I'apanr» CereBas BepcHs, IOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHBHOI CeTH
Hurl'y

DnekTpoHHO-0ubIHoTeuHast cuctema «HOpaiT» https://www.biblio-online.ru

7.4. MartepuajibHO-TeXHHYECKOe oOecrnedeHue

HaumenoBanue OCHAIIIEHHOCTD CIeNHAJbHBIX IOMEIeHUH U Ilepeyenn
CHeNHAJbLHBIX OMeIeHUi NOMeleHMil VIl CAMOCTONATeIbHOM padoThl JHUIEH3HOHHOI0 U
U TMOMeleHuil 1151 cB00OTHO
CAMOCTOSITEJILHOW PadOTHI pacnpocTpaHsieMoro
MPOrpaMMHOI0
obecrieyeHust
PexBu3nTHI
MOATBEPIKIAI0IIEro
JOKYMEHTAa
Yuebuasi ayquropusi aJisi VKOMIUIEKTOBAH: Windows 7
JIEKIIMOHHBIX 3aHATHIA Cron s mpemomaBaTens - 1 mMT.; CTyI s Professional,
(Ne612). mperoaBaTens -1 mr.; Microsoft Office
3886001,PH, r. Marac, Jocka - 1 mr.; tpubyna-1 wr.; npoexrtop -1 mr.; Professional,
yin.Xpyuiesa, 1 9KpaH -1 mrT.; mepeHocHoi HOyTOYK ASUS - 1 mT.; (FocymapcTBeHHBIN
cTox - 15 mt.; crynesa-30 mir. KOHTpakT Ne09 —
YuyeOHasi ayaquTopus A YKOMILIEKTOBaH: 3K2010 ot
NPAaKTHYeCKUX 3aHATHIA Cron 1 mperoaBaTens - 1 mr.; cTyn amns 29.03.2010, cpox
(Ne505) npenogasatens -1 mr.; JIeHCTBUS -
3886001,PH, r. Marac, nocka - 1 mir.; TpubyHa-1 mir.; npoektop -1 mir.; OeccpouHo)
yr.Xpymieea, 1 9KpaH -1 mT.; nepeHocHoi HOyTOyk ASUS - 1 mT.;

cTox - 15 mrt.; crynesa-30 mr.

Tepmocrat, Tepmomertp, cocyn Jroapa, Bo3aymiHas
KoJ0a, NeHTpUQyTa J1ad0paTopHas KIMHUIECKAS
OITH, xumuyeckas ocyaa, peakTUBbl, MUKPOCKOII,
KOJIOBI, TIMTICTKH, IITATHBbI, BEChI, HArpeBaTEIILHbIC
CTOJIMKH, PEaKTHBBI, HOHOMETp. MydeibHas neusb
LOIP LF-9/11 G1,

kad cymmpueiii IC-80-01CITY;

Muxkpockonsl «Mukmen-5»;

Kon6onarpesatens [19—4100M;

MarHuTHas Melaika ¢ HarpeBaTenaeM «Kpocy;

VY CTpOoRCTBO MPOCYILKYU XUM.IIOCY IbI

[13-2000;

Bopsnas 6ans 113-4300;

bans xomOunuposannas BK;



http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

XoaoaunbHUK «CaparoBy

Yuebnas aynuropus Ne3(2
AJIS CAMOCTOSITeTIbHOM
padoThI:

386132, Peciybmka UH-
rymerus, r. Hazpass, AO
l'amyp3uesckuit, yin. Maru-
crpanbHas , 39 «JI».

yaeOHast MeOenb Ha 28 mocaoYHbIX MECT; CTOJ IS
npernoaaBaTessi- 1T, ; CTyJI st perogaBaTes- 1. ;
MeJToBast TocKa- 1 mirT.

Yuebnas aynuropus Ne406
YUTAJBHBIN 3271 JJ1s
CaMOCTOATEIbHOI padoThI:
386132, PecniyOnnka
Wnrymertus, r. Haspans, AO
I'amyp3uesckuii, yiI.
MarwuctpanbHas , 39 «JI».

yueOHas me6enpb Ha 104 mocamounsix mect; Wi-Fi.




