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1. IlepeyeHb MJIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHH S M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAaHOBJIEHHBIMH B 00pa30BaTe/IbHOM MporpaMMe HHAUKATOPAMM J10CTHKEHUSA
KOMIIETeHIIM A

®opmupyemas komnerenuusi Kox m HammeHoBaHue Pe3yabTaThl 06y4eHus mo
(c ykazaHueMm Koaa) HHIHKATOPA AMCHUIINHE (MOIYJII0)
AOCTHKEHUSI
KOMIIeTeHIIUH
OIIK-4. Cnoco6en mnanupoBath OIIK-4.1. Hcnonb3yer = OOyuarommiics JOJDKEH: 3HATh
pabOTHl XUMHYECKOM 0a30BbIC 3HAHUS B HPUEMBI 10 TUIAHUPOBAHHIO PabOT
HAIPaBIEHHOCTH, 00pabaThIBaTh = OOJACTH MATEMAaTUKHU U = XMMHYECKOUN HAMPABICHHOCTH,
Y HHTEPIIPETUPOBATH bu3uKH pu METOJIbl M CPEe/ICTBa 00pabOTKU U
MOJIYYCHHBIC PC3YJIbTAThI C IJIaHUPOBAHUHA pa60T HHTCPHPCTALMHN MMOJTYYCHHBIX
UCTIOJIb30BaHUEM XUMHYECKON PE3YJIBTATOB C HCIOIb30BAHHEM
TCOPCTUICCKHUX 3HAHUM U HaIpaBJICHHOCTHU TCOPCTUICCKUX 3HAHUU U
NPAaKTHYECKUX HABBIKOB NPAaKTHYECKUX HABBIKOB PELICHUS
PCIICHHA MAaTCMATUYCCKUX U MaTEMATUYCCKUX U (1)I/I3I/I‘-ICCKI/IX
du3nyeckux 3aaa4y 3amaq

OIIK-4.2. [Inanupyet OOyuaronuiics 10JKEH: yMETh
paboThl XUMHUECKOMN IUIAHUPOBATh padOThl XUMHUUECKON
HalpaBIEHHOCTU HalpaBJIeHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATH M1OTYYEHHbIE
pe3yabTaThl C UCIIOJIB30BaHUEM
TEOPETUYECKUX 3HAHUU U
IPAaKTUYECKUX HABBIKOB PEILICHUS
MaTeMaTHYECKUX U (PU3NIECKUX

3a1a4
OIIK-4.3. OOyuaromuiics JOHKEH: BIaETh
WuTepripeTupyer HABBIKAMHU WHTEPIIPETAIIHH
pe3ynbTaThl MOJyYEHHBIX PE3yIbTaTOB C
XUMHUYECKUX HCIIOJIb30BAHNUEM TCOPETHUECKUX
HaOIIOIEHUH C 3HAHUU U MPAKTUYECKUX HABBIKOB
HCIIOJIb30BaHHEM pEIIeHUs MAaTEMATHIECKUX H
(bu3NYECKUX 3aKOHOB U (PU3UYECKHX 33724

MpECTaBICHUI

2. lenu u MecTO AMCHUIINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

[enn u3ydeHus: QUCLMUIUIMHBI:

SIBJISIETCSL (JOPMUPOBAHUE Y CTYJIEHTOB OCHOB 0a30BBIX 3HAHWUW B 00JIACTH XMMHUH, CBOMCTBaX
BEILIECTB U UX MOBEJAECHUU B PA3JIMYHBIX YCIOBHUAX, 3aKOHOMEPHOCTSAX IMPOTEKAHUS XMMUYECKUX
MPOIECCOB.

JuctunnuHa peanu3yercs B paMKax o00s3aTeNbHON 4YacTH U HAXOAWTCA B OYEHb TECHOUN
JIOTUYECKON U COAEPKATEIbHO-METOJUYECKON B3aMMOCBSI3U €O Bcemu Apyrumu yactsimu OIL.
[TproOpeTeHHbIE CTYIEHTOM 3HAHUS W HABBIKU B Pe3ylbTaTe OCBOEHHUS JAHHOTO MpeaMeTa
noTpeOyroTCs B OyayIeM i U3Y4eHHs TUCIUTIINH, OCOOCHHO TaKuX, KaK (pu3nyeckass Xumusi,
OpPraHUYeCcKasl XUMHs, AHAUIUTHYECKAS] XUMUSA, KOJUIOMJHAs XHUMHS, BBICOKOMOJIEKYJISPHBIE
COCIUHCHHS.



Jucnunimza usyyaercst Ha 1 kypce B 1 cemecTpe

3. O0beM AUCHMIIMHBI (MOAYJIS1) B 3a4€THBIX eIUHMIAX C YKAa3aHHeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMHYECKHX YACOB, BbIIeJIeHHBIX HA KOHTAKTHYIO padoTy
of0y4yalommxcs ¢ npemnojaanartesemM (10 BUAaAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO6mmast Tpy10eMKOCTh (00beM) NUCIUTUIMHBI COCTaBIsAeT 4 3a4. ef., 144 akan. u.

Bcero yacos
O0beM TUCUMILTHHBI
Ounas gopma o0yueHus

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENo/IaBaTEIeM:

JIEeKINI 40

IIPaKTUYECKUX (CEMUHAPCKUX )

J1a00PaTOPHBIX 40

npyrue ¢hopMbl KOHTaKTHON paboThl (PKP) 1,2
Y4eOHBIX YacOB Ha KOHTPOJIb (BKJIIOYAs Yachl TOATOTOBKH): 34,8

9K3aMeH
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatouuxcs (CP) 28

DopMBbI KOHTPOJIA CemecTpbl

JK3aMeH 1

4. Conep:xkanme TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiaMm) ¢
yKa3aHHeM OTBeIeHHOI'0 HA HUX KOJMYeCTBA aKa/IeMHUYeCKUX YACOB  BUA0B YUeOHBIX
3aHATHH

4.1. Pazaenbl TUCHUIIMHBI M TPYAOEMKOCTD I10 BUJIaM y‘leﬁHle 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJILHYI0 PadoTy
e 00y4JaroIuXcs U TPYA0EMKOCTH (B
I /;1 HanmenoBanue pa3iesia / TeMbl IMCUMILTHHBI yacax)
KonTakTHas padora ¢
npenogaBaresiemM CpP
Jlek IIp/Cem Jlao
7.3 A3zoTconepikamiue CoOeTUHEHUS 4 0 0 2
7.2 | Kucnopomocoaepxariie COeTUHCHIS 2 0 4 2
7.1  VYraeBomopomabl 2 0 2 2
7  BBeaeHue B OpraHM4ecKyr0 XUMHIO 10 0 6 6
6.3 Xwumwus d-anemeHTOB 2 0 4 2
6.2 XuMus p-3J€MEHTOB 4 0 4 2
6.1 Xwumus s-dI€MEHTOB 4 0 4 2
5.1 PacTtBOpHI, MEXaHU3M 00pa30BaHUS, 2 0 6 2
pacTBOpeHHE, KOJTMYESCTBEHHAS XapaKTePUCTHKA
pPacTBOPOB. DIEKTPOTUTHYECKAS TUCCOLIUAIIUSB.
5  PacTtBOpbI. DiIeKTPOIUTHYECKAS 2 0 6 2
AUCCOIHALMSA
4.1 DnexTpoJHBIEC MPOLECCHI, TaTbBAHUYECKUI 2 0 0 2
3JIEMEHT, JJIEKTPOJIU3
4 | DyIeKTpPOXMMHUYECKHE MPOLecCh 2 0 0 2



3.3 XuUMHYECKOE PaBHOBECHE 2 0 2 2

3.1 Xwumudeckas TEpMOJIUHAMHKA 4 0 4 2

3  3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX 8 0 10 6
peaxuuit

2.2 Xumudeckas CBs3b. Pa3HOBUIHOCTH, MEXaHU3MBbI 2 0 0 2

00pa30oBaHus, XapaKTePUCTUKHU, METObI
00pa3oBaHusl XUMHUYECKUX CBSI3EH

2.1 Tlepuonnyeckwii 3akoH /I.11. MenneneeBa. 2 0 0 2
CrpoeHue aTomMa, MOJICTIH CTPOCHUSI aTOMa,
cXeMa pacrpeiesieHHs JIEKTPOHOB I10
9HEPreTHYECKUM YPOBHSIM, H30TOIIbI, OCHOBHOE U
BO30YK/ICHHBIC COCTOSIHHSI aTOMOB

2 CrpoeHue BelecTBa 4 0 2 4
1.1 OcHOBHBIE IOHATHS U TEOPETUICCKHE 4 0 4 2
npejacrasienus B xumuu. [Ipeamer obmeit
xumun. CBSI3b €€ C IPYTUMH €CTECTBEHHBIMU
Haykamu. DyHTaMEHTAIbHBIE 3aKOHBI XHMHH
6 BBeneHue B HEOPraHUYECKYI) XUMHIO 10 0 12 6
1 | OcHoOBHBIE MOHATHS U 3aKOHLI XHUMHUH 4 0 4 2
7.4  BBICOKOMOJEKYISIPHBIC COSAMHEHUS 2 0 0 0
2.3  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUN 0 0 2 0
3.2 | XuMmnyeckas KHHETHKA 2 0 4 2
Hroro 40 0 40 28

4.2. Conep:xaHue TMCUMILVIMHBI, CTPYKTYPHPOBAHHOE IO pa3feiaM (TeMam)

Kpr JICKIIMOHHBIX 3aHATHUN

Ne HanmenoBanmue pa3zjiesna / TeMbl Conepxanue
AU CIMILIMHbBI
7.3 A3oTcojepikalinue COeTUHEHUS AMWHEI, aMHHOKHUCJIOTEI, OCIKH,

HUTPOCOETUHEHHUS. VX 37IeKTPOHHOE CTPOEHHE,
MPOCTPAHCTBEHHOE CTPOCHHUE, THOPH I3,
U30MEpHsl, TOMOJIOTHUECKUH psijl, HAXOXKIACHNE
B [IPUPO/IE, CIIOCOOBI JIAOOPATOPHOTO U
IPOMBIIIJICHHOTO MOJIy4eHHsl, (Pu3nYecKre u
XUMHYECKHE CITIOCOOBI IMOJIYUCHU A, IPUMCHCHHUEC
7.2 | Kucnopomocoaepxaiie COeTnHEHUs CnupTsl, npeeNbHbIE OJHOATOMHBIE U
MHOT'0aTOMHbIE, (DEHOJIBI, aJIbAETH/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CJIOKHBIE 3(QUPHI U
KHPBI, YTIIEBOIBI.

X 31eKTpOHHOE CTPOEHUE, IPOCTPAHCTBEHHOE
CTpoeHue, THOpHUIN3aIis, H30Mepus,
TOMOJIOTHYECKHM pAJl, HAXOXKICHUE B IPUPOJE,
CMOCOO0BI JTA0OPATOPHOTO U MPOMBIIIIIIEHHOTO
IIOJIYUCHMA, (1)I/ISI/ILIGCKI/I€ U XUMHUYECKHUEC
CMOCOOBI OTYYEHUs], IPUMEHEHHUE

7.1 YraeBoaopomabl AJIKaHBbI, aTKEHBI, AIKIMHBI, alTKaTUEHBI, apPEHBI.
HX aekTpoHHOE CTpOoeHne, TPOCTPAHCTBEHHOE
CTpOeHHE, THOPUAU3AIIHS, U30MEPHS,
TOMOJIOTUYECKHH P, HAX0XK/IeHe B IPUPOJIE,
CH0COOBI JIA0OPATOPHOTO U MTPOMBINIIICHHOTO
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IIOJIYUCHU, (1)I/ISI/I‘IGCKI/IG 1 XUMHWYCCKUEC
CIIOCOOBI MOJIYYCHUS, IPUMCHCHHUC.

6.3

BBeneHne B OpraHu4ecKy0 XuMHIO
Xumus d-3j1eMEHTOB

[IposiBnsieMble CTENEHN OKUCICHUS U X
OTHOCHUTEIbHAs CTaOUIbHOCTh. DU3NUecKue u
XUMUYECKUEe cBOMCTBA. OKCUIBI U TUAPOKCH/IBI.
KaTtnonHbsle 1 aHHOHHBIE KOMILIEKCHI.
Coenunennsa meau (I) u (II). buonoruueckas
poJb MeIU. DJIEMEHTHI 2b rpymibl.
DNEKTPOHHOE CTPOEHUE U CBOMCTBA aTOMOB.
duznyeckue U XuMuueckue cBoiictBa. Ocodbie
cBoiicTBa pTyTu. OKCUABI, THAPOKCUIBI U COJIH.
KommiekcHbie coequnenus. [Ipumenenue n
OmoJoru4ecKast poib.

3b rpynna. D1eKTpOHHOE CTPOCHHUE U CBOMCTBA
aToMOB. “‘JlaHTaHOMIHOE CXxKATHE .
OcoOeHHOCTH XUMHH aKTUHOUA0B. OKCUIBI U
ruapokcuabl. OCOOCHHOCTH XUMUHU
PaZOAKTUBHBIX 3JIEMEHTOB. Peakiuu ¢
y4acTHEM «MEUYEHBIX aTOMOBY. [I[puMeHeHue B
MEIUUMHCKON quarHoctuke. [lonstue o
paguamoOHHO-XUMHUYECKUX PEaKIUsIX.
Pannonus Bogwl. buonornuecku nonycrumas
7103a 00JIy4eHusl.

OneMeHThl 4b rpynnbl. DJIEKTPOHHOE CTPOEHUE
Y CBOMCTBA aTOMOB. [IposiBiIsieMble cTENEHN
OKHCJICHUS U UX OTHOCUTENbHAs CTaOUIBLHOCTb.
dusnueckue U XuMuueckue ceorcrBa. OKCHIBI,
TUAPOKCHU/IBI U TaJIOT€HU/IbI METAJLIIOB 4
rpynnsl. [IlpuMenenue u Guonornyeckas posb.
OnemeHTsl 5b rpynnel. DIEKTPOHHOE CTPOECHUE
U CBOMCTBA aTroMoB. lIposBisiemble cTeNeHN
OKHCJICHUS U UX OTHOCUTENbHAs CTaOUIBLHOCTb.
Dusnyeckue 1 XUMH4UeCcKne cBoiicTBa. OKCHUIBI
Y TUJIPOKCU/IBI: KUCJIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBONCTBA.
KaTtnonnbsle 1 aHHOHHBIE KOMILIEKCHI.
[Ipumenenue u 6uonoruyeckas posb.
OnemeHTsl 6b rpynmnel. DIEKTPOHHOE CTPOECHUE
U CBOMCTBA aTroMOB. lIposBisiemble cTeneHn
OKHCJICHUS U UX OTHOCUTENbHAs CTaOUIBLHOCTb.
dusnueckre 1 XUMHUecKkre cBoiicTBa. OKCHUIBI
Y TUAPOKCUJIBI: KUCIIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBONCTBA.
N30- u rerepononukuciaorsl. XpoMaTsl U
nuxpoMatbl. KaTnoHHBIE 1 aHHOHHBIE
KOMILIEKCHI XxpoMa. [Ipumenenune xpoma,
MonubieHa 1 Boibk(dpama. buonorudeckas poib
MoJIUOCHA.

OnemenTsl 7b rpynmnel. DIEKTPOHHOE CTPOEHUE
U cBOMCTBa aTroMoB. [IposiBisiembie cTenenu
OKHCJICHUS U UX OTHOCUTEIIbHAsl CTAOUIIbHOCTb.
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dusnueckue u xuMu4eckue cBoUcTBa. OKCUAEI
Y TUAPOKCUJIBI METAJIOB 7 TPYIIIIbIL:
YCTOWUYMBOCTb, KUCIIOTHO-OCHOBHBIE U
OKHCITUTEIHHO- BOCCTAHOBUTEIbHBIE CBOMCTBA.
Oxkcuabl Mapraana. MaprasieBast KUCIIOTa U €€
cosn. KoMIuiekcbl Maprasua.

DneMeHTHI TpUabl XKele3a: kKeyne3o0, KoOalbT,
HUKEJb. DJIEKTPOHHOE CTPOEHUE U CBOMCTBA
aToMoB. [IposiBiisieMble CTENIEHN OKUCIECHUS U
WX OTHOCUTENIbHAS CTA0MILHOCTh. DU3nYecKue
U XUMHUYecKkue cBoicTaa. [lomumopduzm
xkene3a. Pepputsl. eppomaruerusm. UyryH u
ctanu. OKCUIbI U TUAPOKCHIBI JKeJle3a,
KOOaJIbTa U HUKEJSI: KUCIIOTHO-OCHOBHBIC U
OKHCIIUTEIBHO- BOCCTAHOBUTEIbHBIE CBOMCTBA.
Conu MeTajioB TpUAIbI Kee3a.
Koopaunaimonsusie coeIMHEHUS] METAJIIOB
TpHUabI kKene3a. BbICOKO- 1 HU3KOCIIMHOBBIE
koMIuiekcbl. @epputhl. Ctanu. buonornueckas
pob Kenesa.

biiaropoansie MeTanmibl. PU3NKO-XUMHUECKUE
CBOMCTBA IJIaTUHBL. DU3NOTOTUYECKU
AKTHBHBIE KOMIUIEKCHI IUIATUHBI, UX U30MEpUS.

6.2

6.1

Xumus P-3JICMCHTOB

XUMHUS S-DJIEMEHTOB

OO01mas XxapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB. PacipoCcTpaHEHHOCTh B IPUPOJIE.
Knaccudukanus XuMH4eCKUX 3JIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB B
rpymIax HenepexXoaHbIX U MEPEXOAHBIX
3JIEMEHTOB. DJIEMEHTHI 7A TpyIIIbl. DIEMEHTHI
6A rpynnsl. D1eMeHThI 5A rpynnbl. DJI€MEHTBI
4 A rpynnsl. D1eMeHTbI 3A TpymIbl.

Bonopona. Ctpoenne aroma. M30TOMHI.
Haxoxzaenue B mpupose, METObI IIOJIy4YEHUS B
71a00paTOPUN U TPOMBIIIIIICHHOCTH.
Pu3nyecKkue 1 XMMUIECKHE CBOMCTBA.
I'mapubpl METAIIIOB M HEMETAILIIOB.
[Ipumenenue u Ouosoruyeckas pojb BOAOPOAA.
[lenounsle MeTANIBI. DINEKTPOHHOE CTPOEHHUE U
CBOMCTBa aTOMOB. MI3MeHEHUE CBOWCTB
MPOCTHIX BellecTB B rpynne. Haxoxaenue B
npupone. PU3n4ecKue U XUMHUECKHE
cBoMCTBA. [ MApHIbI, OKCHIBI, TUIPOKCHU/IBI,
nepokcuapl. [Ipumenenne u Guogoruyeckas
pOJIb COEIUHEHNI HAaTpUs U Kanus. bepuiunid,
MarHui U 1ieJI0YHO3EMENbHBIE METAIIBI.
DIIEKTPOHHOE CTPOCHUE U CBOMCTBA aTOMOB.
Haxoxzaenue B npupoae. Pusndeckue u
XUMHYeCcKHe cBorcTBa. CBOMCTBA TUIPUIOB,
OKCHJIOB, IIEPOKCUIOB, THAPOKCHUJIOB U COJICH.
BpemenHas 1 mocTosiHHas AKECTKOCTh BOJIbI,
LIEJIM U METOJIbl €€ ycTpaHeHus. [Ipumenenue u
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5.1

PacTBOpBI, MexaHu3M 00pa3oBaHus,
pacTBOpeHUE, KOJIMYECTBEHHAs
XapaKTepUCTHKA PACTBOPOB.
DNeKTpOIUTHYECKAs! JUCCOLIMALIUSAB.

OuoJioruyeckas POJIb COC,I[I/IHCHI/Iﬁ MarHus u
KaJIbIIys.

OCHOBHBIE TIOHATHS TEOPUHU PACTBOPOB.
CniocoObI BEIpaKEHHS COCTaBa PACTBOPOB.
PacTtBopsI a5ekTposntoB. Teopust
AJICKTPOJIMTUYECKOMN JUCCONMAi AppeHunyca.
Crenenp nucconuanuu. Crna KMCIOT U
OCHOBaHHWH B BOJAHBIX PACTBOpax.

Brnusinue TemmnepaTypsl U AaBIICHUS Ha
pacTBOPUMOCTH BemiecTB. HackieHHbIe 1
MIepECHIICHHbIE pacTBOphI. KomuraruBHbIe
CBOMCTBA PacCTBOPOB.

PacTBopbI. DileKTPOIMTHYECKAS] AUCCONMALMS

4.1

9J'IeKTpO,I[HI>IC IIponeCChl,
rajJbBaHHMYCCKHI 9JICMCHT, 3JICKTPOJIN3

DJIEKTPOXMMHYECKHE PO ECCHI

Onexkrpoxumuyeckue nporeccsl. CocraBieHue
ypaBHCHI/Iﬁ OKHCJIINTECIIbHO-BOCCTAaHOBUTCIBbHBIX
peakuuii B pacTBOpax. DNEeKTPOAHbII
HOTEHIUAJ U CIIOCO0 €ro N3MEepeHHUS.
CraniapTHBIH BOJOPOIHBIN 3JIEKTPOI.
PaznocTh SJICKTPOAHBIX IMOTCHIUAIOB
OKHCIIUTEIILHO-BOCCTAHOBUTEIBHOW PEaKINU 1
HaIpaBJICHUE € IPOTEKAHUsS. Y paBHEHHUE
Hepncra. Koncranra paBHoBecust
OKHCITUTEIbHO-BOCCTAHOBUTEILHON PEaKIUH.
Onexrponu3. Hampsbkenue pas3inosxeHus..
[lepenanpsixenre. OcOOEHHOCTH ANEKTPOIIN3A
KOH- IIGHTPHPOBAHHBIX PaCTBOPOB.
['anpBaHMYECKHUE IEMEHTHI U AKKYMYJISTOPBIL.
TonnuBHBIE 2JIeMEHTHI. DIEKTPOXUMHUYECKast
Koppo3us. CriocoOb! 3alUThl OT KOPPO3UU

3.3

XHMMHUUYECKOE PAaBHOBECHE

CocrosiHre XMMUYECKOTO PABHOBECHSI.
KoncTanTa paBHOBECHS] XMMUYECKOM PEAKIIUH.
CwMmelieHre XuMUYECKOr0 PaBHOBECHS.
[Tpunnun Jle arense. @a3oBbie paBHOBECUS U
(hazoBbIe TUArpaMMBI.

3.1

XuMu4decKas TCPMOANHAMHKA

Cucrema u okpyxatonias cpeaa. KoMnoHeHr.
®a3za. CpoiictBa cuctemsl. TemnoBsie 3 (HeKThI
XUMHUUYECKHUX peakuui. BHyTpeHHss sHEprus u
SHTAJBIHUA. DHTAIBIINS 00pa30BaHUs BEIIECTBA.
CraHgapTHOE COCTOSIHHAE BEIIECTBA. 3AKOH
I'ecca. DHTaNBIMA XMMUYECKON pEAKIUN.
HanpasiieHne XUMHUYECKON peakLuy.
DOHTpomus. DHTPONUS BElIeCTBA KaK (PYHKIIMS
TEPMOAMHAMHYECKON BEPOATHOCTU. DHTPONUS
XUMHUYECKoM peakuuu. JHeprus ['nb6ca.
W3menenue sneprun ['ub6ca cucreMsl Kak
KpUTEpHUH U ABUXKYILAS CUJIA
CaMOIIPOU3BOJIBHBIX IIPOLECCOB B 3aKPBITHIX
cucremax. JHeprus ' m66ca oOpazoBaHus
BellecTBa. TepMoaMHaAMUYECKasi aKTUBHOCTh

3aKOHOMEPHOCTH MPOTEKAHUSA XMMHYECKHUX pPeaKiui

7



2.2

Xumudeckas cBI3b. Pa3HOBHIHOCTH,
MeXaHU3MbI 00pa3oBaHus,
XapaKTEPUCTUKU, METOABI 00pa30BaHUS
XUMHUYECKHUX CBI3CH

Buapl xumuyeckoil cBsA3u. XapaKTEPUCTUKHU
XUMHUYECKOMN CBSA3U: SHEPTUS U JJIMHA.
[TonssprocTh cBsI3U. JIMNIOABHBI MOMEHT
Mosnekyibl. [lepekpriBanue AO kak ycioBue
oOpa3zoBanus cBsi3u. CBsI3U G- U M-TUIA.
Ornurcanne XuMHUYECKON CBS3U METOJIOM
JMHEHHON KOMOMHALIMY MOJIEKYJIIPHBIX
opouraneit (JIKAO-MO). Dueprerudeckue
JUarpamMmbl AByXaTOMHBIX TOMO- U
reTepOsIEPHBIX MOJIEKYJI, 00pa30BaHHBIX
ajeMeHTamu 1-ro u 2-ro nepuosoB. KpatHocTh
CBSI3U. MarHUTHBIE CBOMCTBA MOJIEKYJ U
BeniecTB. [IpuHIMIBI TOCTpOEHUS
SHEPTreTUYECKUX JIMarpaMM MPOCTEHIINX
MHoOToaToMHbIX Mosiekys (CH4, NH3, H20).

2.1 Tlepuonunueckuii 3akon JI.1. Onucanue 0qHO3JIEKTPOHHOr0 aToMa 1o bopy.
MenpeneeBa. Ctpoenue aroma, Moaenu  IlocTynaTsl kBaHTOBOM MexaHUKU. [loHsATHE O
CTPOCHHS aTOMa, CXeMa PaCHpee/IeHNsT = BOJHOBBIX (DYHKIUSAX U CPETHUX 3HAUCHUSAX
3JIEKTPOHOB I10 YHEPIrEeTUYECKUM onepaTtopoB. OnucaHue aroma B KBaHTOBOM
YPOBHSIM, H30TOIIbl, OCHOBHOE U MexaHuke. KBaHTOBbIE uncia,

BO30YKJICHHbIE COCTOSIHUSI aTOMOB XapaKTEepU3yIoII1e aTOMHbIE OPOUTAIIH.
[IpuHUuMI 3an0JHEHUS OAHOSJIEKTPOHHBIX
ypoBHel B aroMe. [Ipunnun [laynu u npasuio
['ynna.

2 CrpoeHne BelecTBa

1.1 OcHOBHBIE MOHATHUS U TEOPETUUECKHE [Ipenmert oOmieit xumun. CBs3b €€ C IPYruMU
IpeAcTaBieHus B xumuu. [Ipenmer €CTeCTBEHHBIMH Haykamu. Pabotsr M.B.
oOmieit xumuu. CBs3b €€ C IpyruMu JlomonocoBa u A. JlaByasse, otkpsiTue J1.1.
€CTECTBEHHBIMU HAayKaMH. MenneneeBbim lleproauyeckoro 3akoHa.
@yH1aMEHTAIIbHBIE 3aKOHBI XUMUU ATOMHast Macca ¥ MacCOBOE YMCIIO U30TOIIA.

MonexkynsapHas macca. Mons. MonsipHas macca.
CrtpoeHue BeliecTBa: aTOMbl, MOJIEKYJIBI,
AKHUJKOCTU U TBep/ble BeniecTBa. OCHOBHBIE
3aKOHBbI XUMHUHU U UX MAaTEMaTUYECKUE
BbIpakeHUs. [IpritokeHne 3aKOHOB K IIPAKTHUKE.
6 BBeaeHue B HEOPraHM4YecKy0 XUMHIO
1  OcHoBHbIe IOHATHS M 32aKOHBI XUMHUHU
7.4 | BbICOKOMOJIEKYJISIpHBIE COSAMHEHUS CuHTeTHYECKHE BOJIOKHA, TUIACTMACChl U
Kay4dyku. VX 3JIEKTpOHHOE CTPOEHHUE,
IPOCTPAHCTBEHHOE CTPOEHUE, THOpUIU3aINs,
HM30MEpHsl, TOMOJIOTHYECKUH PsAJl, HAXOKICHUE
B IIPUPOJIE, CIIOCOOBI JTaOOPATOPHOTO U
MIPOMBIIIJIEHHOTO MOJIy4eHusl, PU3NYECKUE U
XMUMHUYECKHE CIOCOOBI MOJyYeHUs, TIPUMEHEHUE
3.2 XuMuueckasi KHHETHKa CxopocTh XMMHUECKOH peakinu. MeTozsl ee

HabOmoieHus u u3mepenus. [Ipocteie n
CJI0HbIE peakiMi. OCHOBHOMN 3aKOH
XUMUYECKON KMHETHKU. [Topsanok peakuyu u
€r0 YKCIIEPUMEHTAIILHOE ONIPEECIICHUE.
3aBUCHUMOCTbh CKOPOCTH XUMHYECKON pPEeaKINU
OT TeMIEPATyphl. Y paBHEHHE AppeHUyca.
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Kypc nmaGopatopHsix 3aHsITHI

Ne

7.2

7.1

HaumenoBanue pasjaesia / TeMbl
JUCIHHUILINHDI
Kucnoponoconepxariire coeuHeHus

VYri1eBo10pObI

Oneprus aktuBanuu. Karanus. ['oMoreHHsiii u
reTepOreHHbIN KaTanu3. ABTOKaTaIu3.
depMeHTaTUBHBIN KaTtanu3. NHrubupoBanue
peaKiuu.

Conep:xkanue

Omnpit 1. PacTBOpUMOCTB CIUPTOB B BOJIE U UX
KUCJIOTHBII Xapakrep

Onpit 2. OGHapyXeHKE BO/BI B CIUPTaX U
00€e3B0’KMBaHUE CITIUPTOB

Onpit 3. OTHOILIEHUE CIUPTOB K aKTUBHBIM
MeTajiam

OmnbiT 4. Okucienue 3ranona okcuaom meau (11)
OmnsbIT 5. PactBOpuMOCTh (peHOIA B BOAE,
o0pa3oBaHue U pa3oKeHne (HEeHOISATa HATPUS
OmnsbIT 6. [TostyueHne yKCyCHON KUCIIOTBI U
M3y4YEHHE €€ CBOMCTB

OnbIT 7. I3yyeHne OTHOUIEHUS KUCIIOT K
HarpeBaHuIo

OnbIT8. M3yyeHne OTHOLIEHUS KUCIOT K
HarpeBaHuIo

Onpit 1. [lonydyeHnue u u3yuyeHue cBOWCTB MeTaHa
Onpit 2. [lonydyeHne u u3ydyeHue CBONCTB
ITUIICHA

Onprt 3. [lonydyeHne u n3ydyeHue CBONCTB
aleTuIeHa

Onpit 4. U3yyeHue neincTeus
KOHIICHTPUPOBAHHBIX CEPHOU U a30THOM KHUCIIOT
HAa MPEJEIIbHBIE U STUICHOBBIE YIIIEBOIOPOIbI

BBenenne B OpraHu4ecKy0 XuMHIO

6.3

Xumus d-3J1eMEHTOB

Omnerit 1. Koppo3sus xenesa npu KOHTAKTe ¢
LIUHKOM U OJIOBOM.

Omnpit 2. B3aumoeicTBue xeme3a ¢ KUCIOTaMH.
Onpit 3. [TaccuBupoBaHKE U OKCUIMPOBAHKE
Keesa.

OmnpiT 4. [Momyyenue runpoxcua sxenesa (II).
Omnpit 5. Peakiiust Ha noHsI xenesa (11).

Omnpbit 6. [TonydeHne u CBOMCTBAa THAPOKCUIA
xkenesa (I10).

OmneiT 7. Peakius Ha nonsl xenesa (I11).

Onpit 8. [Tonyuenue ¢peppaToB U UX CBOWUCTBA.
OmnbiT 9. [Tonyuenne runpokcuaa vHukens (I1I) u
€ro CBOMCTBA.

OmnsiT 10. [Tonydyenue ruapoxcuna nukens (1) n
€ro CBOMCTBA.

Ompit 11. ITonyuenne ammuakara Hukens (II).
Omnpit 12. ITonyuenue ruapokcuaa kodansta(ll) u
€ro CBOMCTBA.
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6.2

6.1

XuMHS P-2JIEMEHTOB

XUMHUS S-IJIEMEHTOB

Ompit 13. Tlomyuenne okcuna kodansTa(ll) u ero
CBOWCTBA.

OmnpiT 14. ITomydenne ruapokcuaa kodampTa(Ill)
Y €r0 CBOMCTBA.

OmnsIT 1. AncopOunonHasi ClIoCOOHOCTb
JIPEBECHOT'O YTJISL.

OmbiT 2. BoccTaHOBUTEIBHBIE CBOMCTBA YTJIS.
Omnpbit 3. [TonyueHne u CBOKMCTBA OKCHUJIA YIJIEpOia
(.

Omnpbit 4. ['uaponan3 conel yroabHOU KUCTOTHI.
Onpit 5. [lonydeHue coneil yrojabHOW KMCIOTBHI.
Omnpit 6. [TonyuyeHne KpeMHUEBOM KUCIIOTHI.
Omnpit 7. 'uaponus conelt KpEMHUEBON KHCIIOTHI.
OnzlT 8. B3anMoaelicTBrEe 0JI10Ba ¢ KUCIIOTaMHU.
OmnpiT 9. B3aumoieficTBUE 0J10Ba €O LIEI0YAMH.
Omnpit 10. O6HapyKeHHEe HOHOB CBUHIIA B
pacTBope.

OmneiT 11. IlonydeHnne MaiopacTBOPUMBIX
CUJIMKATOB.

OmngiT 1. CBolicTBaA COJICH MarHus.

OmeblT 2. BoccTaHOBUTENBHBIC CBOMCTBA KaJdbIUS.
Onpit 3. [losnydyeHne ruIpoKCHI0B
IEJI0YHO3EMENBHBIX METAJIOB.

Onpit 4. [lonydeHue u cBoiicTBa coyei
IEJIOYHO3EMENTbHBIX METAJIOB.

OmpIT 5. KecTKoCTh BOJIBI M €€ YCTPAHECHHE.
OmngiT 1. B3anmoaelcTBHE IMISI0YHBIX METAIOB C
BOJOI.

OmnebiT 2. ['Maponu3 cosnel menoYHbIX METAIIOB.
Omnpit 3. [lonydyeHne KaauitHON CENUTPBHI.

OmnbIT 4. OKpallvBaHUe MJIAMEHH COISIMU
MIEJIOYHBIX METAJIIOB.

OmelT 5. KoMIUIEKCHBIE COETMHEHHS.
OO0pa3oBaHue U JUCCOIHMAIINS COCTUHEHHM C
KOMILIEKCHBIM KaTHOHOM.

5.1

PacTtBopbl, MexaHn3M 00Opa3oBaHusl,
pacTBOpEeHHE, KOJIMUECTBEHHAS
XapaKTEPUCTHKA PACTBOPOB.
DNEeKTPOMTHYECKAs TUCCOIIUAIIHSIB.

OmnebIT 1. 3aBUCUMOCTB CKOPOCTHU PACTBOPEHHUS OT
BEITMYMHBI KPUCTAILJIOB.

Omnpit 2.0npenenenue pacTBOPUMOCTH COJIH.
OmnbIT 3.3aBUCHMOCTD PACTBOPUMOCTHU COJIA OT
TEeMIIepaTyphl.

Omnpbit 4. [TpurotoBieHue pacTBOPOB C 3aJAHHOMN
MaccOBOH J0JI€M paCTBOPEHHOT'O BEILIECTBA.
Omnpbit 5. [IpuroToBieHue pacTBopa u3 ABYX
PacTBOPOB € Pa3INYHOMN

KOHIIEHTpaLUEH.

OmneiT 6. [IpuroroBnenue pacTBopa U3 HaBECKU
TBEP/IOT0 BEIIECTBA U

PacTBOpBI. DiIeKTPOIMTHYECKAS] TUCCOIUALMS
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3.3

XHUMHUYECKOE paBHOBECHE

CMeleHne XuMUYeCKOTO0 PaBHOBECHS BCIEACTBHE
MU3MEHEHUS KOHLEHTPALUU PEarupyromx
BEILECTB.

3.1  Xwumudeckas TepMOJIUHAMHKA Omnpit 1. Onpenenenue KpucTaIn3alioOHHON
BOJIbl B MEJIHOM KYIIOpOCE.
Omnpit 2. OnpeneneHue SHTaNbIMN
HEUTpaIU3aLUU.
Omnpbit 3. OnpeneneHue SHTaNbIIMUA PACTBOPEHUS
0OE3BOJIHOM COJIH.
3 | 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIuii
2 | CrtpoeHue BemecTBa
1.1 OcHoBHBIE NOHATHS U TeopeTHueckrue =~ (O3HAKOMIJIEHHE C HEKOTOPBIMU OIlEpaLusiMU
npeacraBieHus B xumuu. [peamer 71a00paTOPHON MPAKTUKH M H3MEPUTEIHbHBIMH
obmeit xumun. CBsi3b €€ C IPyTuMHu npubopamu. O3HaKOMIIEHHE CTYJEHTOB C
€CTECTBEHHBIMU HAayKaMH. B3BCIIIMBAHHEM, U3MEPECHUEM 00BEMOB
dyH/1aMEHTAJIbHBIE 3aKOHBI XUMUU KUAKOCTEH, GUIBTPOBAHUEM, BHITIAPUBAHUEM,
omnpezeeHueM IIOTHOCTU PacTBOPOB U JIp., a
TaK)X€ C HEKOTOPBIMU U3MEPUTEIIbHBIMU
pUOOpaMHU.
6 BBeneHue B HEOPraHUYECKYH) XUMHUIO
1 | OcHoBHBbIE€ NOHATHSA U 3aKOHBI XUMHH
2.3  OKHMCIUTEIBLHO-BOCCTAHOBUTEILHEIC OmngiT 1. OKUCIUTEILHBIC CBOMCTBA METAJIIOB.
peakuu OmeIT 2.OKHCINTENBEHBIE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
OmnpiT 3 OKUCIUTEIbHBIE CBOMCTBA NTEpMaHTaHaTa
KaJIis B Pa3JIMYHBIX CBOMCTBAX.
Ompit 4. Bocctanosnenue sxeneza(Ill) B xeneszo
(.
3.2 Xumudeckasi KHHETHKA OmnpIT 1. 3aBUCHMOCTH CKOPOCTH XUMUYECKOU

peaKuuy B TOMOTEHHON CUCTEME OT
TEMIEPATYPHI.

OmnpiT 2. 3aBUCUMOCTB CKOPOCTH T'OMOT€HHOMN
peaxKuy OT KOHIIEHTPAMU pearupyromux
BEIIECTB.

Omnpit 3. 3aBUCUMOCTb CKOPOCTH TOMOT'€HHOMN
peaKuyu OT IPUPOJIbI pEarnPYOIINX BEILECTB.
OnpiT 4. 3aBUCUMOCTb CKOPOCTH TOMOT'€HHOH U
reTepOreHHON PEAKIUHU OT KaTalu3aTOpPOB.
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