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1. HEJIM U 3AJIAYUN JUCHUTIJINHBbI
e ocBOCHUA TMCHUIINHBI (MOYJIs):

Ob61ereopeTnyeckast MOArOTOBKA CTYACHTOB C Y4E€TOM COBPEMEHHOTO YPOBHS Pa3BUTHUS
XUMHYECKON HaykH, oOecriedueHne HaydyHoro Oasuca Juisi JanbHelmed mnpodeccuoHaIbHON
MOATOTOBKH, PAa3BUTHUE Y CTYJEHTOB HAaBBIKOB CAMOCTOSITENILHOM paboThl ¢ y4eOHOI 1 Hay4dHOI
JIUTEPATYPOH.

3agaun:

W3y4uTh OCHOBBI OOIIECH XUMHH, CBONCTBA XUMUYECKHX CUCTEM, OCHOBBI aHATUTUYECKON
XUMHH.

Y CBOUTH METO/IbI CAMOOIICHKH X0/1a ¥ Pe3yJIbTaTOB CAMOCTOSITENILHOM JIeATEIbHOCTH,
CaMOCTOSITeNILHOM 00paboTKK HH(DOPMAIIMK U UCTIOIH30BAHUS €€ B PEIICHUN YUCOHBIX U
npodeccrnoHaBHBIX 33/1a4.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxin (paznen) OIl: b1.B
TpeGoBanus k npeaBapuTeJIbHOI MOATOTOBKE 00y4al0IIerocs:

HeOpFaHI/ILICCKaSI XHUMMUA

JAucuunarHbl (MOAYJIHM) M MPAKTHKH, VISl KOTOPbIX OCBOCHUE JAHHOM M CIUIINHbBI
(MoayJisi) He00X0AMMO KaK MpeauecTBYOLIee:

AHanuTHYECKAT XUMUS
KoopaunanuoHHass XuMust

Oprannyeckass Xumus
3. OFBEM JUCHHUIIVIMHbI

O0mas TPyA0EMKOCTh 33ET
YacoB 110 y4eOHOMY IJIaHY 108
B TOM 4MCJIe:

ayJINTOPHBIC 3aHITH 34
CaMOCTOsTENIbHAsI padoTa 74

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

YK-1.1: Ananuzupyet npoOJIeMHYIO CUTYaIIUIO0 KaK CHCTEMY, BBISBIISISL €€ COCTABIISIFOIINE U
CBSA3U MEXIY HUMHU
VYK-1.2: Onpenensier mpoOensl B ”HGOPMAIIHH, HEOOXOAUMOM JIJIsl PEIICHHS TIPOOJIEMHON
CUTYAINH, ¥ IPOEKTUPYET MPOIIECCHI MO UX YCTPAHCHHUIO
5. BUJAbI KOHTPOJIA

Bunggsr KOHTPOJIA B CEMCCTpax:

3aYeThl | 1

6. A3BIK ITPEIIOJJABAHUA

SI3BIK TIpenojaBaHus: pyCCKHUH.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOJLY.JIST)

Kon HaumeHoBaHue pa3jie/ioB U Bun Cemectp | HacoB | Ucrtou- | [Ipumeuan-
3aHAT. TeM 3anaTus | / Kypce HUKH ue




Pasgen 1. ITonsite o
XUMHUYECKOM dJIeMeHTe. SnepHas
Mozenb atroma. [IpoToHsl,
HEUPOHBI, JICKTPOHBI.
PacnipocTpaneHHOCTD
XAMUYECKHUX DJIEMEHTOB B
npupoe. [IpeBparnieHue
XAMUYECKHUX JIEMEHTOB

1.1

[TonsiTHE O XUMUYECKOM
areMeHTe. SlnepHas Mojieb
atoma. [IpoToHbl, HEHPOHBI,
AJEKTPOHBI.
PacmipocTpaneHHOCTD
XUMHYECKUX 3JIEMEHTOB B
npupoze. [Ipespaiienue
XUMHYECKUX JIEMEHTOB

Jlex

J1.1J12.1

1.1

[TonsATHE O XUMHYECKOM
3neMeHTe. S nepHas Mosienb
aroma. [IpoToHBI, HEMPOHHI,
3JIEKTPOHBI.
PacnipoctpaneHHocTh
XUMHUYECKUX 3JIEMEHTOB B
npupoje. [IpeBpamnienue
XUMUYECKUX JIEMEHTOB

Cp

14

JI1.1J12.1

Paznen 2. Ilepuoanyeckas
CHUCTEMA XUMHYECKUX DIIEMEHTOB
J.1. MenneneeBa

2.1

[Iepnonnueckas cucrema
XUMHYECKHX djieMeHToB JI. 1.
Menneneesa

JIex

JI.1JI12.1

2.2

[Iepnonnueckas cucrema
XUMUYeCKuX aneMeHToB . 1.
MenpeneeBa

J1.1

23

Ilepuonuueckas cucrema
XUMHUYECKUX djieMeHToB JI. 1.
Menneneesa

Cp

14

Pa3nen 3. DnexTpoHHas
000JI04Ka aTOMa

3.1

DnekTpoHHas 000JI0YKa aToMa

JIek

J1.2J11.3

3.2

3J'ICKTpOHHa$I 000J104Ka aToMa

3.3

3J'ICKTpOHHa$I 000J104Ka aToMa

12

Pasnen 4. Peakmuu 0e3
N3MCHCHUA CTCIICHU OKHUCIICHUA
SIIEMEHTOB

4.1

Peakmun 0e3 U3MEHEHMS CTEIICHU
OKHMCJICHUA 3JICMCHTOB

Jlex

J1.3

4.2

PeaKI_II/II/I 0e3 U3MEHEHMS CTEIICHU
OKHMCJICHHUA 3JICMCHTOB

Ip

43

Peakmun 0e3 U3MEHEHMS CTEIICHU
OKHMCJICHUS JICMCHTOB

14




Pazgen 5. Peakiun,
MPOTEKAIOINE C UBMEHEHUEM
CTCIICHH OKHCIICHUS

5.1 | Peakuuu, mpoTeKaroume ¢ Jlex 1 2 JI1.2
HW3MEHEHHEM CTENEHHU OKUCIICHUS

5.2 | Peakuuu, nmpoTtekaroue ¢ IIp 1 4
W3MEHEHUEM CTEIIEHU OKUCIICHUS

5.3 | Peakuuu, npoTtekaroiue ¢ Cp 1 10
M3MEHEHUEM CTEIIEHU OKUCIICHUS
Pasnen 6. KommiekcHrie
COCIMHECHHS.

6.1 |KommiekcHBIC COSIUHCHHUS. Jlex 1 2 JI1.2

6.2 |KoMIuiekcHEIE COeTUHEHMS. Cp 1 10

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

1. ITonaTrue 0 XUMHYECKOM DJIEMEHTE. ﬂﬂepHaﬂ MOACIIb aToOMa. HpOTOHBI, HeﬁpOHBI,

QJICKTPOHBI. PaCHpOCTpaHeHHOCTL XUMHUUYCCKUX 3JICMCHTOB B ITPUPOJC. HpeBpameHHe
XUMHNYCCKHX 3JICMCHTOB:

JTUCKYCCHOHHBIE TEXHOJIOTHH
TpaauIIMOHHBIC ((PPOHTAIILHAS JICKIIHS )

2. llepuoanueckas cucteMa xumudeckux snementoB /.M. Menaeneesa:
JTUCKYCCHOHHBIE TEXHOJIOTHH

TpaaulMOHHbBIE (PpOHTATBbHAS JICKIIMSI, PEIICHUE YITPAXKHEHU ),
rpymnmnoBas pabora

3. DnexTpoHHas 000JI0UKa aToMa:

JTUCKYCCHOHHBIE TEXHOJIOTHH

TpaaulMOHHbBIE (PpOHTATBHAS JIEKIIHSI, PEIlIEHUE YITPaXKHEHU ),
rpymnmnoBas pabora

4. Peakiuu 0e3 U3MEHEHHUs CTENIEHH OKUCIICHHSI SJIEeMEHTOB:
JIMCKYCCUOHHBIE TEXHOJIOTUU

TpaaulMOHHbBIE (PpOHTATBHAS JIEKIIHSI, PEIlIEHUE YITPaXKHEHU ),
rpymnmnoBas pabora

5. Peakuuu, nmporekaronme ¢ '3MEHEHHEM CTETIEHH OKUCIICHHUS:
JIMCKYCCUOHHBIE TEXHOJIOTUU

TpaaulMOHHbBIE (PpOHTATBHAS JIEKIIHSI, PEIIEHUE YITPAXKHEHU ),
rpymnmnoBas pabora

6. KommiekcHbie coeIMHEHNS:

JTUCKYCCHOHHBIE TEXHOJIOTHH

TpaauLMOHHbIE (PpOHTATIBEHAS JIEKIMSI, PEellIeHUE YITPaKHEHU ),
rpynmnosas pabota

7. O630p HEOPTAaHUIECKUX COSTUHEHUN:

JTUCKYCCHOHHBIE TEXHOJIOTHH

TpaauLMOHHbIE (PpOHTATIBHAS JIEKIIUS),

1 poBble (MOKa3 MPEe3eHTAIHi)

8. Heoprannueckasi XuMHs U SKOJIOTHSI:

JTUCKYCCHOHHBIE TEXHOJIOTHH

UTPOBBIE TEXHOJIOTUN

1 poBble (MOKa3 MPe3eHTALHi)

Cnucok o0pa3oBaTe/ibHbIX TEXHOJIOTH A

HrpoBbie TexHONIOTUH

JluckyccruoHHbIe TeXHONIOTUH ((hOpyM, CUMITO3UYM, 1e0aThl, akBapuyMHasl TUCKYCCHS,
MaHeNbHAs JUCKYCCHSI, KPYTIIbIA CTOJ, pacuIuTHpOBaHHAS U T.1.)




Wudopmannonnsie (1I1ppoBbIe) TEXHOIOTHH

8. OHEHOYHBIE MATEPHAJIBI U1 ITIPOBEJEHU S TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALIUN

8.1. OIIeHO‘{H])Ie MaTepUuaJbl 1JId NIPOBECACHUA TeKymeﬁ arrecranmuu
OHGHO‘IHBIG cpeacTBa Ajisd IPOBEACHUA TeKymeﬁ arTeCTalu NPUBEACHEI B IIPUIIOKCHHUN 2.

8.2. OIIeHO‘lHI)Ie MaTepuaJbl 1JId IIPOBECACHUA l'lpOMe)KyTO‘lH()ﬁ arrecranmuun




OreHOUHBIE CPEACTBA AJIS IPOBEICHHS TPOMEXYTOUHOM aTTeCTAIlH TPUBEICHBI B
MIPWIOKEHUH 2.
8.3. TpeGoBaHus K pelITHHI-KOHTPOJIIO

I monysb

Tema 1. CTpoenue aToma 1 BaJleHTHbIE BO3MOKHOCTH. [IpocThie BemiecTna.
Tect 10

KonTponbnas padora 20

Tema 2. ['mapomnu3 coei.
KonTponbnas padota 20

IT monynp

Tema 3. Merton nonypeakuuii B OBP.
KonTponbrast padbota 25

Tewma 4. KommiekcHbie coeTUHEHUS
KonTponbnast pabota 25

3auer 100
9. YYHEBHO-METOANYECKOE U UTHOOPMALMOHHOE OBECIIEYEHHUE
JUCHHUITTINHBI (MOOYJISA)
9.1. PexoMeHayemas JuTeparypa
9.1.1. OcHoBHas JUTEpaTypa
HIndgp Jluteparypa

JI1.1 [llepbakos, ®upep, bapbornna, Heopranndeckas xumus. Bonpocs! u 3agaun, Mocksa:
HOpaiit, 2024, ISBN: 978-5-534-09132-8,
URL.: https://urait.ru/bcode/539787

JI1.2 | Kupumios B. B., Heopranuueckas xumusi. CBOWCTBa 3JIEMEHTOB U UX coequHEHUN, CaHKT
-ITerepOypr: Jlanb, 2024, ISBN: 978-5-507-47340-3,
URL: https://e.lanbook.com/book/362297

JI1.3 | SI6nokoB B. A., SI6;mokoBa H. B., OCHOBBI HEOpraHUYECKON U OPraHUIECKON XUMHH,
Cankr-IlerepOypr: Jlans, 2023, ISBN: 978-5-507-45618-5,
URL: https://e.lanbook.com/book/311921

9.1.2. lonoJiHUTe/ILHAA JIUTEPATYpPa

HIndp Jlureparypa

JI2.1 [Kupumnos B. B., Heopranunueckas xumus. Teoperuueckue ocHoBbI, CaHkT-IleTepOypr:
Jlans, 2021, ISBN: 978-5-8114-8516-1,
URL: https://e.lanbook.com/book/176659

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

ABBYY Lingvo x5

OpenOftice

1
2
3
4 | WinDjView
5
6
7

Foxit Reader

9.3.2 CoBpeMeHHbIe MPO(eccoHAIbLHBbIE 0a3bI JaHHBIX U HHGOPMAIIHOHHBbIE CTIPABOYHbIE
CHCTEMBI

1 9BC «ZNANIUM.COM»




9BC «IOPAUT»

OBbC «YHuBepcuteTckas OUOIHOTEKa OHIAIHY

SBC IPRbooks

9BC «Jlaab»

9bC BOOK.1u

OBbC TeI'Y

Hayunas snektponnas 6uommoreka eLIBRARY.RU (moanucka Ha >xypHAaJIbI)

O oo | | | | W] B

Penozurapuit TBI'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIS)

AyauT-s OobopynoBanue

5-311 [TpoekTop Dxpan KommbroTep (MOHUTOP, CUCTEMHBIN OJIOK, KJ1aB., MbIib) Jlocka -
lmt. Tpubyna -1 mT. KommiekT yueoHo# medenu Cten "[lepunoaudeckas Tabauia

11. METOJAUYECKUE MATEPHUAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCLMUIIINHBI

MeTtoauueckue MaTepHuaJibl U YKa3aHUS IPUBCACHBI B IIPUJIOKCHUN 1.




HNPUJIOKEHHE 1

8. METOJUYECKHUE YKA3ZAHUS 1151 OBYYAIOIIMXCS IO OCBOEHUIO JUCIUILTAHBI
(MOJLYJISN)

Ilepeyenb  y4eOHO-METOAMYECKOT0 oOOecmeveHHs] Ui  CAMOCTOSITEILHOH  PadoThI
o0y4aromuxcs Mo JUCIUNIUHE

. ConeprxkaHue TUCIUILIUHBI.

. Meroauyeckre Matepuaibl JUisl U3y4eHUS OTJEIbHBIX Pa3/IeiOB IUCIUILTAHEI.
. Meroaudeckue MaTepHrabl 1jis1 padOThl HA IPAKTUYCCKUX 3aHITHIX.

. Meroauueckue Marepuabl Il MOJTOTOBKH K 3a4ETy.

W N -

1. Conepxxanue TUCHUTLIMHBI

1. IlonsaTe o XxuMHuyecKoM sjeMeHTe. SnepHas mojenb aroma. [IpoTOHBI, HEHPOHBI,
3JIEKTPOHBL. PacnpoCTpaHEHHOCTh XMMHUYECKMX JJIeMEHTOB B npupojae. IIpeBpaiienue
XAMUYECKHX DJIEMEHTOB.

2. Ilepuoanyeckas cucrema Xxumudeckux snemeHToB .M. MenneneeBa

3. DiekTpoHHAas 000JI04Ka aToMa.

4. Peakiinu 0e3 U3MEHEHHUS CTEIIEHU OKUCIECHUS DJIEMEHTOB.

5. Peakiuu, npoTeKarouye ¢ U3MEHEHUEM CTEIEHU OKUCIICHUS.

6. KoMmiekcHbIC cCOeTUHEHMS.

7. O030p HEOPTAaHUYECKUX COCTUHEHUMN.

8. Heopranuueckas XuMHsi U 3KOJIOTHSI.

2. MeToanuyecKkue MaTepuaJibl VISl H3yYeHHsI OTAeJIbHBIX Pa3/e/ioB JUCIUINIMHBI

Kiroun x TECTY II0 TEMC «KBaHTOBBIE UHCIIaY.

BAPUAHT 1 2 3
1 B 0.B o
2 a a a
3 a a a
4 B, B r
5 B r r
6 B r a
7 0 r B
8 a 0 r

Bamanua Ne 1-4 onenmBarorcst B 1 0ami, Ne 5-8 onenuBarorcs B 1,5 Oamna. MakcuMmaibHOeE

KOJIM4YecTBO 0amioB 3a padoty — 10.

3. MeToauveckne MaTepuaJIbl 1Jis1 pa00Thl HA MPAKTHYECKUX 3aHATHAX
[IpakTrueckue 3aHATHS OCYIIECTBISIIOTCS B BHJAE PaOOTBI CaMOCTOATEIBHBIX PaboT,
TECTUPOBAHUSI U CEMUHAPOB B BUJE «BOMPOC-OTBET». llepeueHp Ha3zBaHuil 3aHATHIl (CM.
pasnen III) ocraeTcs HeM3MEHHBIM, a BUJl pabOTHI COOOIIAETCS CTYACHTAM 3a JIBE HEICIH
JIO 3aHSITHUS.
TemaTnka NpakTHYeCKUX 3aHATHI
Tema 1. [lepuoanueckas cuctema xummuieckux 3neMentoB .M. Menneneesa
Tewma 2. DnekTpoHHas 000709Ka aToMa.
Tema 3. Peakiun 0e3 U3MeHEHNS CTENIEHU OKHUCIIEHUS DIIEMEHTOB.
Tema 4. Peakuuu, NpOTEKaIOIINE C U3MEHEHUEM CTEIIEHH OKUCIICHUS.
Tema 5. KoMIniekcHBIE COETUHEHHUS.




Tema 6. O030p HEOPraHMYECKUX COCTUHECHHIA.
Tema 7. Heopranuueckasi XuMuUsi U IKOJIOTHSI.

IIpumepbl MeTOAUYECKON Pa3padOTKU NPAKTUYECKOT0 3aHSITHS

Tema 7. Heopranuveckasi XuMusl U IKOJIOTHS.
[lenb — M3y4nTh MPOOJIEMBI 3aITUTHI OKPYKAIOIIEH CPEIbI.

Inan

S

[TpoOnembl 3aIUTHI OKPYIKAIOIICH CPEIbl.
Oxpana aTMocQephl.

Oxpana rugpochepsl.

be3zorxoaHas TeXHOIOTHS.

KomruiekcHOe MCTI0Ib30BaHHUE CHIPbSL.
Hoodcepa — chepa pazyma.

Memoouueckue pexomenoayuu

Cemunap npeanaraercs NpoBoIuTh B popme auckyccuu. Heckonbko 4eaoBek 00CyKaatoT
npoOyieMy, BBISIBISIIOT IYyTH €€ pelleHuss B MPUCYTCTBUU ayautopud. OcTanbHbIe
YYaCTHUKH JUCKYCCUU MOTYT BBICKA3aTh CBOE MHEHHUE WJIU 33JaTh BOIIPOCH! JOKJIATUHUKaM.

4. TpeGoBaHuUs K P THHI-KOHTPOJIIO

Moaynu Tembl Bunpl pabot basnsl
Imonyns | Tema 1. Ctpoenue atoma u | Tecr 10
BaJICHTHBIC BO3MO>XHOCTH.
KoHTtposbHas padota 20
IIpocTele BemecTna.
Tewma 2. 'uaponus cosnei. KonTponbras padbora 20
Il momyne | Tema 3. Meton | Kontponbras pabora 25
nonypeakuuii B OBP.
Tema 4. Kommuiekcusle | KonTponbsHas pabota 25
COE€IUHEHUS
3ayer 100
MNPUJIOXKEHMUE 2
5. ®POHJ1 OIEHOYHBIX CPEACTB
5.1. OneHoOYHbIe MaTEePHAJIbI JIsI IPOBeAeHUS TeKYLeld aTTeCTallul
Ilepeuenv mem u 60npocos 0is1 KOHMPOALHBIX pabom
Ne Pesysnrar IIpumepHasi popmMyJIMpPOBKA 3aJaHUI Bun/cnocod Kpurepun onenuBanus
- (MHIMKATOP)
MATEPHAJIBI 1J15 TIPOBEJIEHMS TEKYILEN ATTECTALIMU
1 YK-1.1 KounTtpoJsbnas padora BHJL: e lmeercs IIOJTHOE
Ananmzupyer 1. Hammmmre Gopmyssl cnenyomux | gadopaTopHast BEpHOE pelieHue,
poOJIEeMHYTO COCIMHEHUI: pabora BKJIIOUAroIIee
cutyanuo kak | Junumanoaprentar (1) xanus cnocoo: MpaBUJIbHBIN OTBET — 3
CUCTEMY, TerpaiiogoarnaMMUHIIIATHHA Ha KOMIIBIOTEPE bamwra; JlaHo BepHOE
BBISBIISIS €€ Bpomun rexcaammunocmust (111) pe3yJabTaThl: penienue, HO
cocrapisitomue | Terparuapoxconunakar(Il) Hatpus word JTOTTYIIICHBI
U CBSI3U MEXKIY 2. Hasosure CJICYIONIHE | JOKYMCHTBI, HECYIIIECTBECHHBIC
HUMH KOMIUIEKCHBIE COCIMHEHUS o opMIICHHBIE (dakTryeckue
[Cu(NH3)4]SO4 UACHTHYHO OILIMOKH, He
[Hgo(H20)2](NO3)2 3aJIaHHIO. HCKa)KalolIre o0Imero
K[Fe(NH3)2(CN)4] cMbIcia— 2 Oamma; ©
Ks[Hgls] Nwmeercs BEpHOE
[CoCI(NH3)s]SO4 pelnieHue TOJIBKO
[PtCI3(NH3)4]Cl 4yacTu 3afaHus— 1 6as.
3. Jnd cnenyrommx COeIUHEHHM 1 6amr — «3» 2 Gamna
K4[Fe(CN)s], [Ag(NH3),]OH, [PtCl4(NH3)s] — «4» 3 6amma — «5»




a) Ha3BaTh KOMIUICKCHBIC COEAMHEHUS II0
MEKyHapOJIHOM HOMEHKJIAType u
MPOBECTH KIACCH(DUKALNIO MPEAT0KEHHBIX
COCIUHCHUM;

06) HamucaTh NEPBUYHYIO IUCCOLHMAINIO
COCIUHECHUM;

B) HaIlUCATh BTOPUYHYIO AUCCOLUALMIO U
BbIpa)KEHUE KOHCTAHThl HECTOMKOCTH.

YK-1.2
Omnpenensier
npoOebl B
nH(pOpPMAIINH,
HEOOXOIUMOI
JUTSL pELICHUS
poOIIeMHOM
CHUTYaIlH, 1
MIPOCKTUPYET
MIPOIIECCHI 0 UX
YCTpaHEHUIO

KonTpoabsnas pabora

1.00beMHBIC TOJTU Ta30BOI CMecH
cocTaBisitoT: MeTaHa — 30% u Bojopoaa —
70%. CMech HaAXOIUTCS IO TaBIEHUEM
1,07-10°Ia. HaiiauTe napuuanbHble
JTaBJICHUS Ta30B.

2.Cmech a30Ta ¢ BOJOPOJOM BecuT 6,4 T 1
Haxoaures mpu 27°C u P =101,3 xI1a,
3aHuMast 00beM 20 1. Onpenennre m(N2) u
m(H>) B cmecn.

3.ITocne B3psiBa 0,02 1 cMecu Bogopoaa U
kucnopoaa ocranock 0,0032 1 kucnoposa.
Beipa3uth B nporeHTax o oobemMy

HNmeetcs nonHoe BepHOE
pellicHre, BKIFOYAIOIICe
MpaBUJIBHBIH OTBET — 3
Oana; Jlano BepHOE
pelIeHne, HO JOIyIIeHBI
HECYIIIECTBCHHEIC

(akTHUeCKHE  ONTHOKH,
HE MCKa)KaroIue OOIIEro
cMmbIcia— 2 Oaia; .
Nmeetcs BEpPHOE
pEIlIcHUE TOJIBKO YaCTH
3amanus— 1 Oam. 1
bamt — «3» 2 Oamia —

[IEPBOHAYAJIBHBII COCTaB CMECH. «y» 3 0amma — «5»

5.2. OlIeHO‘{Hl)le MaTepuaJibl JJIsl IPOBECACHUSL l'[pOMe)KyTO‘lHOﬁ arrecranmn

WP b=

DWW N =

—_—

BN =

HepelteHb mem u eonpocoe K zademy
BO]'[pOCbI K 3a4€Ty 1o JUCHUIJINHE «I[I/Ia.]'leKT](IKa CUCTEMBI (l)yHZIaMeHTaJILHLIX NOHATHIA XUMHH».

Tema 1. Cmpoenue amoma u éanenmmuvie 603modicHocmu. IIpocmoie gewecmaa.
OnexTpoHHas KOH(pUTypanus aToma.

KBaHTOBOE COCTOSIHIE BHEIIHETO YPOBHSI.

KBaHTOBBIE 4KCIIa BHEITHETO YPOBHSL.

BaneHTHBIE BO3MOXHOCTH.

CreneHn OKUCIICHHSI.

Oxcuppl. Xapaktep. Hazpanue.

XapakTep JUCCOLMAIIY THIPOKCHIA B BHELTHEH CTEIICHH OKUCIICHHS.
OTHOIIEHHNE K KHCIOTaM WX IIeI0YaM.

VYyactue B OBP. [Ipumep.

Tema 2. I'uoponusz conet. (5 conetl).

2.1. Yka3aTp XxapakTep ruapoJIu3a.

2.2. CocTaBUTh HOHHO-MOJIEKYJIIPHBIE ¥ MOJIEKYJISIPHBIC YPaBHEHHS.

2.3. VYkazarb Xapakrep cpeapl.

2.4. Jlng xaxpmoro cirydas yKa3aTh yCIOBHUsI yMEHBIICHHUS CTETICHH THAPOIIN3A.

Tema 3. Memoo nonypeaxyuii 6 OBP.
BzaumonelicTBue BeniecTB B KUCIION cpejie.
B3aumojeiicTBre BEIECTB B LIEIOYHOM cpe/ie.
B3aumoeiicTBre BElIECTB B HEUTPaIbHOM cpee.

Tema 4. Komnnekcuole coeOunenus..

HasBaHne KOMIUIEKCHOTO COEIUHEHU.

YkazaTh KOMIUIEKCOOOPA30BaTENb, JIUTAH/BI, KOOPAHMHAITHOHHOE YUCIIO.
Knaccudukarus.

[lepBUYHAS M BTOPUYHAS JUCCOLHAIIHSL.

MMPUJIOKEHHE 3




6. YAEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECIEYEHUE JUCHUATLINHBI
(MOJLYJIST)

6.1. PekxomeHayemasi JuTepaTrypa

6.1.1. OcHoBHas iMTEpaTypa

1. CaBunkuHa, E. B. O0mas u Heopranudeckast xumust. B 2 Tomax. T. 1: 3akons! n konnermmu / E. B. CaBunkuHa, B. A.
Muxaiinos, FO. M. Kucenés ; mox penaxiueii A. FO. [usamze. — 2-¢ u3n. — Mocksa : JIabopatopust 3Hanuid, 2022. — 403 ¢. —
ISBN 978-5-93208-576-9 (1.1), 978-5-93208-575-2. — Tekct : anektponHbIii // Ludporoii 06pazoBarenbhbiil pecype IPR
SMART : [caiit]. — URL.: https.//www.iprbookshop.ru/121996.html

2. llleBemkoB, A. B. Heopranmdeckas xumust. YueOnnk / A. B. [leBenskoB, A. A JIpo3nos, M. E. Tamm ; on penakmmeis A. B.
[eBemsroBa. — Mocksa : Jlaboparopust 3HaHu#H, 2021. — 589 ¢. — ISBN 978-5-00101-937-4. — TeKcT : 31eKTpOHHBIH //
Iudporoit oopazoBarenbHbIi pecypc IPR SMART : [catit]. — URL: https:/www.iprbookshop.ru/103030.html

3. Cemenos, U. H. Xumus : yaeOank my1st By30B / U H. Cemenos, 1. J1. Tlepdunora. — Cankt-TletepOypr : XUMU3IAT, 2022.
— 656 c.— ISBN 978-5-93808-389-9. — Tekcr : anekrponnsii // [udpoBoii odpazoBatensHbIil pecypc IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/122441.html

4. Boctpukoga, I'. FO. Xumus : yuednoe ocooue / I'. FO. Boctpukoa. — Mocksa : At [Tu Ap Memua, 2021. — 124 ¢. — ISBN
978-5-4497-1126-7. — Tekcr : anekrponnsii // [{udposoit odpasoparenbhbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108354.html

5. Bacunesckas E.W. Heopranudeckas xumust : yaeoHoe mocodue / Bacuierckas E.., Ceuko O.1., IllepioBa T.JI.. — MuHcK :
PecrybOnukanckuit iHCTHTYT TpodheccroHanbHOro oopazosanust (PUI10), 2019. — 246 c. — ISBN 978-985-503-901-4. —
Texcr : anextponnblit // LTudposoit oopazoBarenbHbIi pecype IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/93429.html

6.1.2. lonoJiHUTEIbHAS JIUTEPATYypa
1. Ipo3noB A.A. Heopranmdeckas xumus : yaeoHoe mocobue / Ipo3moB A.A.. — CapartoB : Hayunas xuaura, 2019. —
158 ¢. — ISBN 978-5-9758-1753-2. — Tekcr : anekTponHbii // [udposoii obpasoarensHbiii pecype IPR SMART :
[cafiT]. — URL: https://www.iprbookshop.ru/81031.html
2. Xumus : coopuuk 3amaad / O.M. bamamosa [u ap.].. — Mocksa : M3matensckuit Jlom MUCuC, 2019. — 148 ¢. —
Tekct : oanaektpounsiii // Iludposoit obOpaszomarenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97914.html

INPUJIOKEHUE 4

9. CBeneHusi 00 00HOBJIEHHH padoyeii MPOrpaMMbl IMCUHMILIUHBI (MJIH MOTYJIA)

OOHOBICHHBIN pa3zen
Nen.m. paboueii mporpaMmbl
JTUCIUTITUHBI (MOYJIs1)

Onucanre BHECCHHBIX PexBu3uTh AOKYMCHTA,
H3MCHEHUHU YTBEPAUBUICTO U3MCHCHUS
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