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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 HHTCPHPCTALINHA MOJTYICHHBIX
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 3aga4q 3amaq

OIIK-4.2. [Inanupyet OOyuaronuiics 10JKEH: yMETh
paboThl XUMHUECKOI IUIAHUPOBATh padOThl XUMHUUECKON
HalpaBIEHHOCTU HalpaBJIeHHOCTH, 00pabaThIBaTh 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 1 MecTO AMCHUIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

[enn u3ydeHus: QUCLMUIUIMHBI:

SIBJISIETCSL (JOPMUPOBAHUE Y CTYJIEHTOB OCHOB 0a30BBIX 3HAHWUW B 00JIACTH XMMHUH, CBOMCTBaX
BEILIECTB U UX MOBEJAECHUN B PA3JIMYHBIX YCIOBHUAX, 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMHUYECKHUX
MPOIECCOB.

JuciumnimHa peanu3yercs B paMKax o0O0s3aTeNbHONW YacTH W HAXOJUTCS B OYEHb TECHOU
JIOTUYECKON U COAEPKATEIbHO-METOJUYECKON B3aMMOCBSI3U €O Bcemu Apyrumu yactsimu OIL.
[TproOpeTeHHbIE CTY/IEHTOM 3HAHUS W HABBIKU B PE3yJdbTaTe OCBOEHHUS JAHHOTO IMpeaMeTa
noTpeOyroTCs B OyayIeM i U3YYeHHS TUCIUTIINH, OCOOCHHO TaKWX, KaKk (GU3UYeCcKass XUMHS,
OpPraHUYeCcKasl XUMHs, AHAUIUTHYECKAS] XUMUSA, KOJUIOMJHAs XHUMHS, BBICOKOMOJIEKYJISPHBIE
COCIUHCHHS.



Jucnunimza usyyaercs Ha 1 kypce B 1 cemectpe

3. O0beM AUCHMIIMHBI (MOAYJIS1) B 3a4€THBIX eIUHMIAX C YKAa3aHHeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMUYECKHX 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 ¢opma o0yueHus

OO01as TpyA0€MKOCTh AUCLHUIIINHbI 144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENo/IaBaTEIeM:

JIEeKINI 40

MPAKTUYECKUX (CEMUHAPCKUX )

J1a00PaTOPHBIX 40

npyrue ¢hopMbl KOHTaKTHON paboThl (PKP) 1,2
VY4eOHBIX 4acOB Ha KOHTPOJIb (BKJIFOYAs Yachl IOATOTOBKH): 34,8

9K3aMeH
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 28

DopMBbI KOHTPOJIA CemecTpbl

JK3aMeH 1

4. Coep:kanme TUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJHYeCTBA aKaJeMHYeCKHX YacOB U BUJ0B Y4eOHbIX
3aHATHH

4.1. Pazaenbl TUCHUIIMHBI M TPYAOEMKOCTD I10 BUJIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJILHYI0 PadoTy
00yuyaluuxcsi U TPYA0eMKOCTh (B

117;21 HanmenoBaHue pa3jiesia / TeMbl JMCUMILTAHBI yacax)
KonTakTHas padora ¢
npenogaBaresiemM CpP
Jlek IIp/Cem Jlao
1 | OcHoOBHBIE TOHATHS U 3aKOHbI XHUMHH 4 0 4 2
1.1 OcHoOBHbIE OHATHUS U TEOPETUUECKHE 4 0 4 2

npezcTaBieHus B xumuu. [Ipeamer oGmieit
xumuH. CBSI3b €€ C IPYTUMH €CTECTBEHHBIMU
HaykaMu. OyHJaMEeHTaJIbHbIE 3aKOHBI XUMUH

N
N

2  CtpoeHue BelecTBa 4

2.1 Tlepuommueckuii 3akon J[.1. Meneneena.
CtpoeHue aToMa, MOJIEIIA CTPOSHUS aTOMa,
cXeMa pacrpeesieHUs ISKTPOHOB T10
HHEPreTHYECKUM YPOBHSIM, H30TOIBI, OCHOBHOE U
BO30Y)KJICHHBIE COCTOSIHHSI aTOMOB

2.2 Xwumudeckas CBsS3b. Pa3HOBHIHOCTH, MEXaHU3MBI 2 0 0 2
00pa3oBaHus, XapaKTEPUCTHKH, METOIbI
00pa3oBaHMs XUMHUYECKUX CBSI3CH

2.3 OKHCIUTETHEHO-BOCCTAHOBHTEIBHBIC PEAKITHH 0 0 2 0
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3  3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX 8 0 10 6
peaxuuit

3.1 Xumuueckas TEpMOJMHAMUKA 4 0 4 2

3.2  Xumudeckas KHHETHKA 2 0 4 2

3.3  XuMHu4eckoe paBHOBECHE 2 0 2 2

4 DiIeKTpoXMMHYECKHe MPOoLecchl 2 0 0 2

4.1 DnexTpoIHbIE MPOIECCHI, TaTbBAaHUUSCKHUI 2 0 0 2
AIIEMEHT, SJIEKTPOJIN3
5  PacTtBOpbl. JiiekTpoIUTHYECKAS 2 0 6 2
JAUCCOMATIHS
5.1 PactBopbIl, MeXxaHU3M 00pa30OBaHMS, 2 0 6 2
pacTBOpEeHHE, KOJTMYECTBEHHAsI XapaKTePUCTUKA
pPacTBOPOB. DICKTPOIUTHYUECKAS TUCCOITUAIIHSB.

6 BBeneHue B HEOPraHHUYECKYH XHMHIO 10 0 12 6
6.1 Xwumus s-3I€MEHTOB 4 0 4 2
6.2 XuMmus p-3JIEMEHTOB 4 0 4 2
6.3 Xwumus d-ameMeHTOB 2 0 4 2

7  BBeaeHue B OpraHM4ecKyl0 XUuMHIO 10 0 6 6
7.1  YrneBonoposl 2 0 2 2
7.2 Kucnopomgocoaepxariyue COSIUHCHIS 2 0 4 2
7.3 A3zoTconepikamine COeTUHEHUS 4 0 0 2
7.4 BBICOKOMOIIEKYJISIPHBIE COEAMHEHUS 2 0 0 0

Hroro 40 0 40 28

4.2. Conep:xaHue TUCHMILINHBI, CTPYKTYPHPOBAHHOE IO pa3iesiaM (TeMam)

Kypc JIeKnMOHHBIX 3aHATHI

Ne HaumenoBanue pasgesia / TeMbl Coaepixanue
AUCHHILJIMHBI
1  OcHoBHbIe IOHATHS M 32aKOHBI XUMHUHU
1.1 OcHoOBHBbIE IOHATHUS U TEOPETUUECKHE [Ipenmer oOmieit xumuu. CBs3b €€ ¢ APYTUMU

IpeAcTaBiIeHUs B Xumuu. [Ipenmer €CTeCTBEHHbIMH HaykaMmu. Pabotsr M.B.

oOmeit xumuu. CBs3b €€ ¢ APYTUMHU JlomonocoBa u A. JlaBya3sbe, oTkpbiTre J.1.

€CTECTBEHHBIMU HAyKaMH. Menneneessim lleproauyeckoro 3akoHa.

@yH/1aMEHTAJIBHBIE 3aKOHBI XUMUU ATOMHast Macca ¥ MacCOBO€ YMCIIO U30TOIIA.
MonexkynapHas macca. Mons. MossipHas Macca.
CrtpoeHue BeecTBa: aTOMbI, MOJICKYJIHI,
KHUJKOCTHU U TBepAble BeniecTBa. OCHOBHBIE
3aKOHBI XUMHH U UX MaTEMaTH4YECKUE
BbIpaKeHU. [IpHUi0’KeHre 3aKOHOB K IIPAKTHUKE.

2 | CrpoeHue BemecTBa
2.1 Tlepuonuueckuii 3akon J[. 1. Onucanne 0JHO3IEKTPOHHOTO aToMa 1o bopy.

MenneneeBa. Ctpoenue atroma, Mogenu  [loctynaTel kBaHTOBOM MeXxaHUKH. [loHsITHE O

CTPOEHHS aTOMa, CXeMa paclpe/ieieHuss  BOJHOBBIX (YHKIHUSAX U CPEAHUX 3HAYCHUSAX

3JIEKTPOHOB I10 YHEPTrEeTUYECKUM oneparopos. OnucaHue aToMa B KBAaHTOBOM

YPOBHSM, U30TOIIbI, OCHOBHOE U MexaHuke. KBanToBble uncia,

BO30YKJICHHbIE COCTOSIHUSI aTOMOB XapaKTepU3yIoIINe aTOMHbIE OPOUTAIIH.
[IpuHLHUI 3a110JIHEHNS OAHODIIEKTPOHHBIX
ypoBHe# B aroMe. [Ipunnun [laynn n npasuio
I'yHpa.

2.2  Xumuueckas cBsi3b. Pa3HoBUAHOCTH, Buael xumuyeckoi cBsA3U. XapaKTEPUCTUKHU
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3.1

3.2

MEXaHU3MBbI 00pa30BaHU,
XapaKTePUCTUKHU, METOIBI 00pa30BaHUS
XUMHAYECKHX CBSI3CH

XUMHUYECKOH CBSI3U: SHEPTHUS U JIUIMHA.
[TonsspHOCTH CBSI3U. JIUIIOJIBHBI MOMEHT
Mosekyasl. [lepexkpeiBanue AO Kak yciioBre
oOpa3oBanus cBsi3u. CBSI3U G- U T-TUTA.
Onucanre XUMHUYECKON CBSI3U METOJI0M
JMHENHON KOMOMHALUU MOJIEKYJIIPHBIX
opoutaneit (JIKAO-MO). Duepreruueckue
JarpamMmbl AByXaTOMHBIX TOMO- U
reTeposiIEPHBIX MOJIEKYJ, 00pa30BaHHbIX
aneMeHTaMu 1-ro u 2-ro nepuonos. KpatHocTh
CBs3U. MarHuTHbIE CBOMCTBA MOJIEKYI U
BewiecTB. [IpuHIMIBI TOCTPOEHUS
SHEPreTUUECKUX AUarpaMM MPOCTEHIINX
MHoroaroMubix mojiekyn (CH4, NH3, H20).

33KOHOMepHOCTI/I MPOTCKAHUA XUMHUYCCKUX peammi/i

Xnumuueckas TEPMOANHAMHKA

XuMHueckas KUHETUKA

Cucrema u okpyxatouias cpeaa. KoMnoHeHr.
da3za. CpoiicTBa cucteMsl. TernnoBbie 3G HeKThI
XUMHUYECKHUX peakuuid. BHyTpeHHss dHeprus u
SHTAIBIMS. DHTAIBIN 00pa30BaHUs BEILIECTBA.
CranmapTHOE COCTOSTHUE BEIIECTBA. 3aKOH
I'ecca. DHTANIBNINSA XUMUYECKON PEAKIIUH.
Hamnpasnenne XuMn4eckon peakiuu.
OHTponus. DHTPONHUS BElIEeCTBA KaK (PYHKIUSA
TEPMOAMHAMHYECKON BEPOSTHOCTU. DHTPOIUS
XUMHUYECKOH peakuuu. Dueprus ['ub6ca.
W3menenne sueprun ['mdb0ca cucreMsr Kak
KPUTEPUI U IBUXKYILAs CHIIA
CaMOIIPOU3BOJIbHBIX IIPOLECCOB B 3aKPBITHIX
cucremax. JHeprus ['m66ca obpazoBanus
BellecTBa. TepMoauHaMUUecKasi akTUBHOCTh
CkopocTh XMMHUECKOH peakunu. MeTossl ee
HaOroieHus ¥ u3Mepenus. [Ipocteie u
ClOXHbIE peakiii. OCHOBHOW 3aKOH
XUMHUUYECKON KuHeTHKU. [lopsanok peakuuu u
€ro KCIIEPUMEHTAIIBHOE ONPEICIICHUE.
3aBHCHUMOCTh CKOPOCTH XUMHYECKON PEaKINH
OT TEMIIEPATyphl. Y paBHEHHE AppeHHycCa.
DOueprus aktuBanuu. Karanus. [[oMoreHHsbIi 1
reTepOreHHbIN KaTaau3. ABTOKaTalu3.
depMeHTaTUBHBIN KaTanu3. IHrubupoBaHue
peaKIuu.

3.3

XHUMHYECKOE paBHOBECUE

CocrosiHue XMMUYECKOTO PAaBHOBECHSI.
KoncTranTa paBHOBECHS] XMMUYECKOW PEAKIIHH.
CwMmeleHre XuMUYeCKOro paBHOBECHS.
[Tpuanun Jle arense. @a3oBbie paBHOBECUS U
(hazoBbIe TUArpPaMMBL.

DJIEKTPOXMMHYECKHE MPOLECChI

4.1

3J'ICKTpOIlHLIC IMPpOLECCHhI,
rajlbBaHHYSCKHI SJIEMEHT, JJICKTPOJIN3

OnexTpoxumuueckue mpoueccel. CocTaBieHne
YPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii B pacTBOpax. DJIEKTPOIHBII
MOTEHIMAI U CIIOCO0 €ro U3MEpEHHU.
CraHapTHBIN BOJOPOIHBINA AIEKTPOA.

6



Pa3HOCTB 351EKTPOAHBIX MOTEHIINATIOB
OKHUCJINTEIbHO-BOCCTAHOBUTEIILHOMN peakliuu U
HalpaBJIEHUE €€ IPOTEKAaHUs. Y paBHEHUE
Hepncra. Koncranra paBHoBecus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIUH.
Onexrponu3. Hanpsixenue pasnoxxeHus.
[lepenanpsixenne. OcOOEHHOCTH IEKTPOIU3A
KOH- LICHTPUPOBAHHBIX PaCTBOPOB.
I"anpBaHMYECKHE IEMEHTHI U AKKYMYJISITOPBI.
TonnuBHBIE 21EMEHTHI. DIEKTPOXUMUYECKAs!
Koppo3us. CriocoObl 3aLIUTEI OT KOPPO3UHU

PacTBopbI. DileKTPOIMTHYECKAS] AUCCONMALMS

5.1

6.1

6.2

PactBopbl, MexaHu3M oOpa3oBaHus,
pacTBOpEeHHE, KOJIMUECTBEHHAS
XapaKTepUCTHKA PACTBOPOB.
DNEeKTPOMTHYECKAs TUCCOLUALIMSIB.

Beenenue B HEOPraHu4e€CKy XuMHIO
XUMHS S-3JIEMEHTOB

XHMHS p-3JIEMEHTOB

OcHOBHbIE OHATHS TEOPUH PACTBOPOB.
CrniocoObl BBIpayKEHUS COCTaBa PACTBOPOB.
PacTtBopsI a5ekTposiutoB. Teopust
NEKTPOIIUTUYECKON Jucconuanuu AppeHuyca.
Crenens auccounanuu. Cuiia KUCIOT U
OCHOBaHUH B BOJIHBIX PacTBOpax.

Brnusinue TemnepaTypsl U AaBlIeHUs Ha
pacTBopuMoOCTb BeulecTB. HachllieHHble 1
nepechileHHbIe pacTBOpbl. Konmuraruueie
CBOICTBA PaCTBOPOB.

Bonopoa. Ctpoenue aroma. M30TOMBI.
HaxoxneHnue B npupoae, METOABI IIOJIY4CHUS B
71a00paTOpUU U MIPOMBILIUIEHHOCTH.
Pu3nyecKue U XUMHYECKHE CBOMCTBA.
I'mapuabl METAUIOB U HEMETAJIOB.
[Ipumenenue u 6uoIOrHUECcKas pojb BOJIOPOA.
[lenouynsle METAIIIBI. DIEKTPOHHOE CTPOEHUE U
CBOMCTBA aTOMOB. [I3MeHeHnE CBOCTB
IIPOCTHIX BEIIECTB B rpymne. HaxoxaeHue B
npupojie. Pu3nyeckre U XUMUYECKHE
cBoyicTBa. [ Mapuael, OKCUIBI, THIAPOKCUIBL,
nepokcuipl. [Ipumenenue u 6uonoruueckas
pOJIb COEAMHEHUN HATpUA U Kanus. bepuiui,
MarHui M 1ieJI0YHO3EMENbHBIE METAIUIBI.
DNEKTPOHHOE CTPOEHUE U CBOMCTBA aTOMOB.
Haxoxnenue B npupone. Puznueckue u
XUMHYECKHE cBoMcTBa. CBOMCTBA TMAPUIOB,
OKCHJIOB, IEPOKCHUIOB, THAPOKCHJIOB U COJICH.
BpemMennas ¥ OCTOSIHHASA )KECTKOCTb BOJBI,
LIETIM ¥ METOIBI ee ycTpaHeHus. [Ipumenenne u
Ouosiornyeckas posib COEJUHEHUI MarHus u
KaJIbIIHSL.

OO61mas xapakTepuCTHKa XUMUYECKUX
2JIEMEHTOB. PacnipocTpaHEeHHOCTD B IPUPOJE.
Knaccudukanus XuMH4eCKUX 3JIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB B
rpynnax HemepeXxoHbIX U MePEXOAHbBIX
JJIEMEHTOB. DJIEMEHTHI 7A Tpynibl. DJIIEMEHTBI
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6A rpynnbl. DyeMeHThl SA Tpynbl. DJIEeMEHThI
4 A rpynnsl. O1eMeHTbI 3A Ipymnisbl.

6.3

Xumus d-3j1eMEHTOB

[IposiBnsieMble CTENEHN OKUCICHUS U X
OTHOCHUTeIbHAs CTaOUIbHOCTh. DU3NUecKue u
XUMUYECKUE CBOMCTBA. OKCUIBI U TUAPOKCH/IBI.
KaTtnonHbsle 1 aHHOHHBIE KOMILIEKCHI.
Coenunenusa meau (I) u (II). buonoruueckas
pOJb MeIU. DJIEeMEHTHI 2b Ipymibl.
DNEKTPOHHOE CTPOEHUE U CBOMCTBA aTOMOB.
duznyeckue U XumMuueckue cBoiictBa. OcooObie
cBoiicTBa pTyTu. OKCUABI, THAPOKCUBI U COJIH.
KommiiekcHbie coequnenus. [Ipumenenue n
Omooru4ecKast pob.

3b rpynna. D1eKTpOHHOE CTPOCHHUE U CBOMCTBA
aToMOB. “JlaHTaHOMHOE CXKATHE .
OcoOeHHOCTH XUMHH aKTUHOUA0B. OKCUIBI U
ruApokcuabl. OCOOCHHOCTH XUMUHU
PaZOAKTUBHBIX 3JIEMEHTOB. Peakiuu ¢
y4acTHEM «MEUYEHBIX aTOMOBY. [I[puMeHeHue B
MEIUUMHCKON quarHoctuke. [lonstue o
paguaMoOHHO-XUMHUYECKUX PEaKIUsIX.
Panunonus Bogsl. buonornuecku nonycrumas
7103a 00JIy4eHusl.

OneMeHThl 4b rpynmnbl. DJIEKTPOHHOE CTPOEHUE
1 CBOMCTBa aTOMOB. [IposiBiIsieMble CTENEHN
OKHCJICHUS U UX OTHOCUTENbHAs CTaOUIBLHOCTb.
dusnueckue U XuMuueckue ceorcrBa. OKCHIBI,
TUAPOKCHU/IBI U TAJIOT€HU/Ibl METAILIIOB 4
rpynnsl. [IlpuMenenue u Guosnornyeckas posb.
OnemeHTsl 5b rpynnel. DIEKTPOHHOE CTPOECHUE
U CBOMCTBA aTroMOB. lIposBisiemble cTeneHn
OKHCJICHUS U MX OTHOCUTENbHAs CTAOUIBHOCTb.
Dusnueckue 1 XUMH4UecKkne cBoiicTBa. OKCHUIBI
Y TUJIPOKCU/IBI: KUCJIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBONCTBA.
KaTtnonnble 1 aHHOHHBIE KOMILIEKCHI.
[Ipumenenue u 6uoIOrMUEcKas poJb.
OnemeHTsl 6b rpynnel. DIEKTPOHHOE CTPOEHUE
U CBOMCTBA aTroMOB. lIposBisiemble cTeneHn
OKHCJICHUS U UX OTHOCUTENbHAs CTaOUIBLHOCTb.
Dusnueckue 1 XUMHUECKHE cBOIicTBA. OKCHUIBI
Y TUAPOKCUJIBI: KUCIIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBONCTBA.
N30- u rerepononukucioTsl. XpoMaThl U
nuxpoMatbl. KaTnoHHBIE 1 aHHOHHBIE
KOMILIEKCHI XxpoMa. [Ipumenenune xpoma,
Monub1eHa 1 Boibk(dpama. buonorudeckas posb
MoJIUOCHA.

OneMeHTh! 7b rpynmnsl. DIEKTPOHHOE CTPOEHUE
U cBOMCTBa aTroMoB. [IposiBisiembie cTenenu
OKHCJIEHUS U UX OTHOCUTENbHAs CTaOUIbHOCTb.
dusnueckue U XuMuueckue cBoiictBa. OKCHIbI

8



7.1

7.2

BBegeHnne B OpraHu4ecKy0 XMMHIO
VYri1eBO10pOBI

Kucnopoaocoaepxaiue coeiuHeHUs

Y TUAPOKCH]IBI METAJIIOB 7 TPYIIIIHIL:
YCTOMYUBOCTb, KUCIIOTHO-OCHOBHBIE U
OKHCIIUTEIBHO- BOCCTAHOBUTEIIBHBIE CBOMCTBA.
Oxkcuipl Maprania. MaprasiieBasi KUCJIOTa U €€
cosin. KoMIuiekcol Maprasua.

DeMeHTHI TpUabl XKele3a: )Kene30, KOOabT,
HUKEJIb. DJIIEKTPOHHOE CTPOEHUE U CBOMCTBA
aToMoB. [IposiBiisieMble CTENIEHU OKUCIICHUS U
UX OTHOCUTENIbHAS CTaOWIbHOCTD. DU3NYecKue
1 XuMHu4Yeckue cBoiicta. [lommmopdusm
xkenesa. Geppurtsl. DeppomarneTusm. YyryH u
ctanu. OKCUIBI U TUAPOKCUJIBI JKelie3a,
K0OaNbTa U HUKEIIS: KUCJIOTHO-OCHOBHBIE U
OKHCIIUTEIBHO- BOCCTAHOBUTEIILHBIE CBOMCTBA.
Comnu MeTauioB TpUaabl Keyesa.
KoopanHaimoHnHbie COeIMHEHUS] METAJIIOB
TpHUabl xKene3a. BpICOKO- 1 HU3KOCIIMHOBBIE
koMIuiekchl. @epputhl. Ctanu. buonorunueckas
pOJIb Kenesa.

bnaropoansie meTamibl. DU3NKO-XUMUYECKUE
CBOMCTBA MIaTUHbI. OU3NOJIOTMYECKU
AKTUBHBIC KOMIUICKCHI IJIATUHBI, ©X U30MEPHS.

AJKaHbI, QJIKEHBI, ATKUHBI, AJIKATUEHBI, aPEHBI.
WX 3eKTpoHHOE CTPOCHUE, TPOCTPAHCTBEHHOE
CTpOEHUE, THOPUIU3ALIHSI, U30OMEPHUSI,
TOMOJIOTHUECKUH PsiI,HAX0XKIICHE B IPUPOJIC,
CIOCOOBI JIA0OPATOPHOTO M MPOMBIILIIEHHOTO
NOJy4YeHus, PU3NUEcCKue U XMMUYECKHe
CHOCOObI TOJTyYEHUS], IPUMEHEHHE.

CHI/IpTI)I, npeaAciabHBIC OJHOATOMHBIC U
MHOT'0aTOMHbIE, (DEHOJIBI, aJIbAETH/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CJIOKHBIE 3(QUPHI U
KHPBI, YTIIEBOIBI.

WX snekTpoHHOE CTPOCHUE, TPOCTPAHCTBEHHOE
CTpOeHue, THOpHUIU3aIys, H30Mepus,
TOMOJIOTHYECKHM AT, HAXOKIEHUE B IPUPOJIE,
COCOO0BI JTA0OPATOPHOTO U MPOMBIIIIIIEHHOTO
IIOJIYyUCHM, (1)I/I3I/IT-I€CKI/IG U XUMHUYCCKUC
CIoCcOOBI OTY4YEHUs], IPUMEHEHHUE

7.3

7.4

A30TCcoepIKaINe COCTUHEHUS

BrIcOKOMOIEKYIIApHBIE COETMHEHUS

AMWHBI, aMHHOKHCIIOTBI, OCJIKH,
HUTpocoenHeHHs. VX 31eKTpoHHOE CTpOoeHHe,
MPOCTPAHCTBEHHOE CTPOCHUE, THOPHIN3AIHS,
U30MepHsi, TOMOJIOTHYECKUH psifl, HAXOXKJCHHE
B IIPUPO/IE, CLIOCOOBI JIaOOPATOPHOTO U
MPOMBIIIJICHHOT'O MOIy4eHUs, (PU3NYEeCcKre U
XUMHYECKHE CIIOCOOEI IMOJIYUCHU A, IPUMCHCHHUEC
CuHTETHYECKHE BOJIOKHA, IINIaCTMAcCChl 1
Kayuyku. VX 371eKTpOHHOE CTpOEHHUE,
MPOCTPAHCTBEHHOE CTPOCHHUE, THOPHIN3aIHs,

9



Kypc nmaGopatopHsix 3aHsITHI

Ne

11

HaumenoBanue pasjaesia / TeMbl
AUCIHILIMHBI

OcCHOBHbBIE MOHSATHUSI H 3aKOHbI XUMHH
OCHOBHBIE TIOHATHUS U TEOPETUUECKUE
npeAcTaBieHus B Xxumuu. [Ipenmer
obmeit xumun. CBsi3b €€ C IPyTuMHu
€CTECTBEHHBIMU HAYKaAMH.
DyHIaMEHTATBHBIC 3aKOHBI XUMUU

N30MepHsl, TOMOJIOTUYECKHUI Psill, HaXOXKACHUE
B IIPUPOJIE, CIIOCOOBI JIAOOPATOPHOTO U
IPOMBIIICHHOTO NOJXyYeHHS, PU3NYECKUE U
XUMHUYECKHE CIOCOOBI MOTyYSHHS, TIPUMEHEHNE

Conep:xkanue

O3HaKOMJICHHE C HEKOTOPBIMH OTEPAITUSIMH
71a00paTOPHOM MPAKTUKH U U3MEPUTEITHHBIMU
npubopamu. O3HaKOMIIEHHE CTYJEHTOB C
B3BEIINBAaHHEM, U3MEPEHHEM 00BEMOB
KHUJIKOCTEH, GUIBTPOBAHUEM, BHITAPUBAHUEM,
OIIpe/IeTICHNEM TUIOTHOCTH PACTBOPOB H JP., &
TaKXe ¢ HEKOTOPBIMU H3MEPUTEITHLHBIMHU
npudopamu.

CrtpoeHue BelecTBa

2.3

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

OmpiT 1. OKHUCIUTENBHBIE CBOMCTBA METAJIJIOB.
OmngIT 2.OKUCIIHTEILHBIE CBOMCTBA
KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI.

OmnbiT 3 OKUCIUTENbHBIE CBOMCTBA NIEpMaHTaHaTa
KaJIis B Pa3JIMYHBIX CBOKMCTBAX.
OmeiT 4. Boccranosnenue xenesa(lll) B sxeneso

().

3.1

33KOHOMepHOCTI/I MPOTCKAHUA XUMHUYCCKHUX pealcum?i

XnmMuueckas TEPMOANHAMHKA

OmpiT 1. Onipesenenne KpUCTATU3AIIMOHHON
BOJIbI B METHOM KYTIOPOCE.

Omnpit 2. OnpeseneHue SHTaNbINU
HEUTpaIU3alUu.

Omnpit 3. OnpenieneHye SHTANbINNA PACTBOPEHUS
0€3BOJIHOM COJH.

3.2

3.3

5.1

XuMHu4YecKass KHHETHKA

XHUMHUYECKOE paBHOBECHE

Omnpit 1. 3aBUCUMOCTB CKOPOCTH XUMUYECKON
peaxKuy B TOMOTEHHOW CUCTEME OT
TEMIIEPATYPHI.

OnpiT 2. 3aBUCUMOCTb CKOPOCTH TOMOT'€HHOMN
peaKuuy OT KOHIIEHTPAMH PEarupyromux
BEIIECTB.

Omnpit 3. 3aBUCUMOCTD CKOPOCTH TOMOT€HHOMN
peaKuy OT IPUPO/Ibl pearupyromnnux BemecTs.
Onpit 4. 3aBUCUMOCTb CKOPOCTH T'OMOT'€HHOU U
reTepOreHHON peakluu OT KaTalu3aTOpOB.

CMGHIGHI/IG XUMHUYCCKOI'0 paBHOBECHUSA BCICACTBUC
HU3MCHCHUA KOHLUCHTPALUU PEATUPYIOIIUX
BCIICCTB.

PacTBOpbI. DJIeKTPOJMTHYECKAS THUCCOUAUSA

PacTtBopbl, MexaHu3M oOpa3oBaHUs,
pacTBOpeHHUE, KOJTUYECTBEHHAs

OmpIT 1. 3aBUCHMOCTB CKOPOCTH PACTBOPEHHS OT
BEJIMYMHBI KPUCTAILIIOB.
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6.1

XapaKTePUCTHKA PACTBOPOB.
3J’IeKTpO.HI/ITI/I‘ICCKaSI AUCCOUALUAB.

BBejeHue B HEOPraHMYeCKYH XUMUIO
XUMUS S-DJIEMEHTOB

OmnpbiT 2.01npeneneHre pacCTBOPUMOCTH COJIH.
Omnpit 3.3aBUCUMOCTD PACTBOPUMOCTH COJIH OT
TEMIEPATYpHhI.

OmnbiT 4. [IpuroroBneHue pacTBOPOB C 33JaHHOM
MacCOBOH J0JIeil paCTBOPEHHOTO BEIIECTBA.
Onpit 5. [Ipurorosienue pactBopa 13 ABYX
pPacTBOPOB € Pa3IMUHOM

KOHLIEHTPaLHKE.

Omnpbit 6. [IpuroToBieHue pacTBOpa U3 HABECKU
TBEP/OI0 BEIIECTBA U

Ompit 1. CBOMCTBA COJIEH MarHusl.

OmeplT 2. BoccTaHOBUTENBHBIC CBOMCTBA KaJIbIIHS.
Onpit 3. [losnydyeHne ruIpoKCUI0B
IIEJI0YHO3EMENTbHBIX METAJIOB.

Onpit 4. [lonydyeHue u cBoiicTBa coei
IEJIOYHO3EMENbHBIX METAJIOB.

OmpIT 5. KecTKoCTh BOJIBI U €€ YCTPAHECHHE.
OmeiT 1. B3auMonelcTBrE MIETOYHBIX METAJLIOB C
BOJOI.

OmnpiT 2. ['uapoau3 cosiel MEeI0YHbIX METAJIOB.
Onpit 3. [losnyuyeHne KaauitHON CEJIUTPBI.

Omnpit 4. OKpalBaHyue TIAMEHU COJISIMU
IIEJIOYHBIX METAJIIOB.

OmeiT 5. KoMmirekcHbIe cOeTUHEHUS.
O06pa3oBaHue U JUCCOIHMAIINS COCTUHEHHM C
KOMIIIEKCHBIM KATHOHOM.

6.2

Xumus P-2JICMCHTOB

OmnbIT 1. AncopOLnoHHas CIIOCOOHOCTD
JIPEBECHOTO YTJIA.

Omnpit 2. BoccTaHOBUTEIBHBIE CBOMCTBA YIJIS.
OmeiT 3. [TomydyeHnue u CBOMCTBA OKCHIA yTIIEpoaa
(1.

Omnpit 4. ['naponu3 coneil yronbHON KUCIOTHI.
Omnprt 5. [lonydeHne coneil yroabHOW KHCIOTHI.
Onpit 6. [TonydyeHrne KpeMHUEBOM KUCIIOTHI.
Omnpit 7. 'maponus conell KpEMHUEBON KHCIIOTHI.
OmnsIT 8. B3aumozelicTBue 0J10Ba ¢ KUCIOTAMHU.
OmnpiT 9. B3aumoieiicTBUE 010Ba CO MIENOYAMH.
Omnpit 10. Ob6HapykeHHEe HOHOB CBUHIIA B
pacTBopeE.

Omnpit 11. [TomyyeHne ManopacTBOPUMBIX
CUJIMKATOB.

6.3

Xumus d-nJIeMEHTOB

OmneiT 1. Koppo3sus xene3a npu KOHTAKTE C
LIUHKOM U OJIOBOM.

OmneiT 2. B3auMogeicTBre xenes3a ¢ KUCI0TaAMMU.
Onprit 3. [TaccuBupoBaHrEe U OKCUIMPOBAHNE
xKenesa.

Onpit 4. [lonyuenne rugpokcua sxenesa (1I).
OmneiT 5. Peakmus Ha nonsl xenesa (11).
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Omnpbit 6. [TonydeHne u cBOMCTBa TMAPOKCHIA
skenesa (I11).

OmnebiT 7. Peakius Ha nonsl xene3a (I11).

Omnpit 8. [Tonyuenue eppaToB U UX CBOMCTBA.
OmnepiT 9. [Tomyuenue runporcuaa Hukens (I11) u
€ro CBOMCTBA.

OmneiT 10. [Tonyuenne ruapokcuaa aukens (I111) n
€ro CBOMCTBA.

Omneit 11. ITonmygenne ammuakara nukess (1I).
Ompit 12. Ionyuenue ruapokcuaa kodanpra(ll) u
€ro CBOMCTBA.

Ompit 13. Ionyuenue okcuna kobansTa(ll) u ero
CBONCTBA.

Ompit 14. Ionyuenue ruapokcuaa kodanpra(lll)
U €ro CBOMCTBA.

7  BBeneHue B OPraHM4yecKyl XHUMHIO

7.1  YrieBomoposs

7.2 Kucnopopgocoaepxaiiie CoeTMHCHUS

Onprr 1. [lonydyeHne u u3yuyeHue cBONCTB METaHa
Onpit 2. [lonydyeHne u u3yuyeHue CBONWCTB
3TUJICHA

Onpit 3. [losydyeHne u U3yuyeHue CBONWCTB
aleTusIeHa

Onpit 4. U3yuenue neicTBust
KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KUCIOT
Ha MPEJENIbHBIE U STUICHOBBIE YTIIEBOIOPO/IbI

Omnpit 1. PacTBOpUMOCTB CIUPTOB B BOJE U UX
KHCIIOTHBIN XapakTep

Omnpit 2. OGHapyXeHHE BO/bI B CIIUPTaX U
00€e3B0’KMBaHUE CITUPTOB

Omnpit 3. OTHOIIEHNE CIUPTOB K aKTUBHBIM
MeTalljIam

Omnpit 4. Okucnenue 3taHona okcuaom menu (11)
OmnsIT 5. PactBOpuMOCTh (peHONIA B BOIE,
00pa30BaHuE U Pa3IoKeHHE (PEHOIATA HATPUS
Omnpit 6. [losydyeHne yKCyCHOM KUCIIOTBI U
M3yYEHHE €€ CBOMCTB

Omnpit 7. U3ydeHne OTHOLIEHMS KUCIIOT K
HarpeBaHuIo

OnpiT8. M3yueHne OTHOLEHUS KUCIIOT K
HarpeBaHuIo

5. YueOHO-MeTOAMYeCKOe o0ecnieyeHue 11 CAMOCTOSITeIbHOI paboThl 00yYalOIIUXCS 110

AMCUUIIMHE (MOAYJIIO)

Tekymiass camocrosiTenbHas paboTa mo aucuuruinHe «OOmas XuUMUs», HampaBlieHHas Ha
yIayOJIeHWE W 3aKpeTUICHUEe 3HAaHWW CTYEHTa, HAa Pa3BUTHE MPAKTUUECKUX YMEHUH, BKITIOYAET B

cels creayronye Buabl padboT:
- paboTa ¢ JEKIUOHHBIM MaTEPHAIIOM;
- MOJITOTOBKA K KOJUTOKBHYMaM;

- IOITOTOBKA OTYETA K BHIMOJIHEHHBIM JIA0OpAaTOPHBIM paboTaM;
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- U3y4YCHHE TE€M, BBIHECEHHBIX Ha CAMOCTOSATEIHHYIO TPOPabOTKY;

- IOATOTOBKA K KOHTPOJIbHBIM paboTam;

- IOJrOTOBKA K IK3aMEHY.

Tembl, BBIHOCUMbIE HA CAMOCTOSITEIILHYIO IPOPAOOTKY

1.®yngameHTaNbHbIC 3aKOHBI XUMUH.

2.KomniekcHbIe COeTMHEHMUS.

3.Xumuueckas CBA3b.

4. X¥UMUYECKOE PaBHOBECHUE.

5. DAEKTPOXUMHUECKHUE ITPOLIECCHI.

6.PacTBOpBI.

7.XUMHS S-IIEMEHTOB.

8.Xumus d-31€eMeHTOB.

Y4eOHO-MeToInYecKoe OOecreyeHne s CaMOCTOSITeNbHOW padoThl  0OydaroUmMxcsi IO
JTUCIUILINHE

1.Vraii SI.A. O6mmas n Heopranuyeckas Xumus. - M.: Beicias mkosa, 2007.- 526 c. ( 6 3k3.)

2. Kapanetssuy M. X., Ipakun C.H. O6mas u Heoprannyeckas xumus. - M.: Xumus, 2006.- 632
c.

3. AxmeroB H.C. O6mas u Heopranudeckass xumus,- M.: Broicimas mxkona, 2005. - 679 c. (12
9K3.)

4.I'muaka H.JL. 3agaum u ynpaxknenus no oomeit xumun. - M.: MaTterpan-Ilpece, 2001. - 240 c.
(10 2x3.)

5.@aiizynnuna H.P. Ilpaktukym mno oOmeil xumuu: uisi OakajaaBpoB [0 HAmpaBICHHUSIM
noarotoBku «020100.62 — Xumus» u «240100.62-Xumuyeckas TexHomorus». — Crepiauramax:
u3n-Bo Crepauramakckoro guinuana baml'y, 2014. — 118 c.(19 3x3.)

6. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecneuyeHre JUCHUIINHBI (MO1YJIs1)
6.1. Ilepeuennb yueOHoii JIuTEPATYPbI, HEOOXOAUMOM /I OCBOECHH S JUCHUIIMHBI (MOIYJISA)
OcHoBHasi yueOHasi iuTeparypa:

1. AxwmeroB H.C. O0mas u HeopraHudeckass XuMus : y4e0. JUIsl CTy/A. XUM.-TEXHOJII. CIIeIl.
By30B / H. C. AXMeTOB. - 7-e u3a., crep. - M. : Beicur. mk., 2009. - 742c¢. (13 3k3)

2. CysopoB A.B. Obmas xumus : yue0. s ctya. By3oB / A. B. CyBopos ; A.B.CyBopos,
A.b.Hukonsckuii. - CII06. : Xummzaat, 2000. — 622c. (5 3k3)

3. @aizymuimna H.P. JlaGopaTopHblii mpakTukym 1o oO0med xumuu. - CTepiuramax:
Crepnuramakckuii puman baml'y, 2014. - 122 c. (19 2k3).

JlonoiHUTeIbHAS yueOHAas JJuTepaTypa:

1. TI'muaka H.JL. OOmas xumus : yue6. mocobue / H. JI. I'muuka. - u3a. crep. - M. :
KHOPVYC, 2013. - 746¢. - bubmuorp.: ¢.721-724.-Yka3.: ¢.725-746.-(B nep.). - ISBN
978-5-406-02934-3 : 262p.24k.(10 5k3).

2. AxmeroB H.C. O0mas u Heopranmdeckas xumus : YdeO. mua ctyn. ByzoB / H. C.
AxwmeToB. - 4-e uzn.uchp. - M. : Beicur. mk. : Axkagemusi, 2001. - 743c. - (B mep.). -
ISBN 5-06-003363-5 (12 »x3)

3. Vraii 4 A. Obmias u Heopranudeckast Xxumus. - M.: Beicmas mkona, 2001.- 457 ¢.(6 3k3)
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4. TlyzakoB C.A. COOpHHK 3ajau U yHNpaXKHEHUU MO OOLIeH XuMHUH : ydel. mocodue Juis
CTyZl. By30B MeAWITMHCKHNX, 6uoi. u ap. cmer. / C. A. Ily3akos, B. A. Ilonkos, A. A.
Oununmnoga. - 5-e uzj., nepepad. u goi. - M. : FOpaiit, 2014. - 254c¢. (5 3k3.).

6.2. IlepeyeHb 3JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPodecCHOHATbHBIX
0a3 TaHHBIX U HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Ne HanmMeHoBaHMe T0KYMeHTA € YKa3aHUEM PEKBHU3UTOB
n/n
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny baml'V B nune nupekropa CO

Baml'y 1 OO0 «3nanuym»Ne 3/22-36¢ ot 05.07.2022
2 Horosop Ha noctyn k 9bC «3bC FOPAUT» (nmonHas koswiekius) mexay baml'V B nuie

mupextopa CO Baml'V u 000 «dnexrponnoe u3narensctso FOPAWUTY Ne 1/22-36¢ ot
04.03.2022

3 Horosop Ha noctyn k ObC «YHuBepcuTeTcKass OndimoTeka onnain» Mexay baml'y u
«Hexcmenua» Ne 223-950 ot 05.09.2022

4 Horosop Ha noctyn k ObC «Jlanb» mexny bamlV u n3narenscrBom «Jlauab» Ne 223-948
ot 05.09.2022

5 JHorosop Ha noctyn k ObC «Jlanb» mexny baml'V u nznarenscrBom «Jlaub» Ne 223-949

ot 05.09.2022
6 Cornamenue o corpynunyectse Mexay baml'y u usnarenscrsom «Jlaup» Ne 5 ot
05.09.2022
7 OBC «9b baml'V», 6eccpounsiii forosop mexay baml'y u OOO «OTkpbiThie

ounbanoreunsie cucreMb» Ne 095 ot 01.09.2014 .

e}

Horosop Ha B/ nuccepraumii mexay bamlV u PI'b Ne 223-796 ot 27.07.2022

9 Jorosop o noakntoueHnu kK HOb u o npenocraBnenuun gocrymna k oobekram HOb mexny
baml'V B nuue qupextopa CO baml'y ¢ ®I'BY «PT'b» Ne 101/H3b/1438-I1 ot
11.06.2019

10  Jloroop Ha goctyn k O5C «3BC FOPAWTY (moHas KoJuIeKIs) mexay YYHuT B e
mupekropa CO YYHuT u OO0 «OnexrponHoe uznatenbetso FOPAUT» Ne 1/23-36¢ ot
03.03.2023

ITepedyens pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHKAMOHHOI ceTH «MHTEepHeT» (HaJ1ee -
ceTb «MIHTEpHET»)

Ne  Appec (URL) Onucanue CTpaHULBI
n/n
1  www.en.edu.ru  EcrecTBeHHO-HAY4HBII 00pa3oBaTeNbHbIH moptan. [lopran sBisiercs
COCTaBHOM YacThio (penepanbHoro noprana "Poccuiickoe obpaszoBanue".
ConepKUT pecypchl U CCBUIKH Ha PECYPChI IO €CTECTBEHHOHAYYHBIM
quctumnHaM (pusuka, XuMus U OHOJIOTHS)

2 www.xumuk.ru XUMUK.ru caiT 0 XUMUH

6.3. Ilepeyens JTNLEH3MOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOTr0 IPOrPaAMMHOI0
obecrieyeHHusl, B TOM YHCJIe 0T€YEeCTBEHHOT0 MPOM3BOICTBA

HanmeHoBaHmMe MPOrpaMMHOro odecreyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc 200 / OO0 «O6miecTBo
MH(OPMALIMOHHBIX TeXHOJOrui». 'ocynapcTBenHbIi KOHTpakT Nel3 ot 06.05.2009
Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc 137/ 3A0 «CodtJlaiin
Tpein». 'ocynapctBenHbIl KoHTpakT oT 18.03.2008
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Windows 7
04.10.2017r.

Heorpannuenona 3 rona/ Microsoft Imagine. IToamucka Ne8001361124 ot

7. MaTepI/IaJILHO-TeXHH‘IeCKaﬂ 6333, H606XOL[I/IMaﬂ AJI OCYIECTBJICHUSA 06p330B3T€J’[LHOF0

npouecca no AMCuUMIUInHe (MOIyJII0)

Tun yyeOHoM aynuropuu

OcHameHHOCTD y4eOHOI
ayIuTOpuu

JlaGopaTopust 0011IeH 1 HEOPTAaHUYECKOW XUMUHU. Y YeOHast
ayJIUTOPUS Il IPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA,
ydeOHast ayJJUTOPUs TEKYIIIETO KOHTPOJIS
MIPOMEXYTOYHOM aTTeCTaluy, yaeOHas ayJuTOpHs
TPYIIIOBBIX U UHIUBUAYAIBHBIX KOHCYIbTAIIUI

VYueOHas mebeInb 10cKa, yueOHo-
HarISIOHbBIE IOCOOUS, BBITSKHBIE
mKagbl, XUMHYECKas MOCY/Ia,
BEChI, XUMHYECKHE PEAKTUBBI

VYyeOHast aymuTopust 1711 TPOBEICHUS 3aHATHN
JICKIIMOHHOTO THTIA, ydeOHAas Ay AUTOPHS [T IPOBEICHUS
3aHATUN CEMUHAPCKOTO THIA, yueOHast ayAUTOPUS
TEKYIIETO KOHTPOJIA U MPOMEKYTOYHOM aTTECTallNH,
yueOHas ayJUTOPHs TPYIIOBBIX U MHIUBUIYATbHBIX
KOHCYJIbTAIU I

YuTanbHBIN 321 IOMEILEHUE JUIT CAMOCTOSITEIbHON
paboThI

VYuebnasg mebeib, T0CKa,
MYJIbTUMEIHA-TIPOCKTOP, IKPaH
HACTCHHBIN, YUeOHO-HATJISTHBIC

mocoous

VYyeOHast Mebenb, yaeOHo-
HarJsIHbIE TOCO0uS,

KOMITBIOTEPHI C JOCTYIIOM K CETH
«Uutepuer» n JUOC Ounuana
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