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ABTOpP-COCTaBUTEIb!
CepmiioBa Haranbs JIMuTpueBHa, KaHAUJAT XUMUYECKUX HAYyK, JOLIEHT

Pabouass mporpamMmma gucHuIUiMHB «OOIIas XWUMHS» COCTaBICHA B COOTBETCTBHH C
TpeboBanusiMu DenepaibHOr0 TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHIApTa BBICIIETO
obOpasoBanus mo HarpasiaeHUo moarotoBku 44.03.05 Ilegaroruvyeckoe oopasoBanue (C AByMs
npopuIsIMH  TIOATOTOBKHM), yTBepkaeHHoro mnpukazom MHWHOBPHAVYKHM Poccun ot
22.02.2018 r. Nel25.

JucturiuHa BXOAWT B MPEAMETHO-METOIWYECKUM Monaynb (mpoduib:  Xumus)
obsi3arenpbHOM 4yacth broka 1 «JuciumimHbI(MOAYIN)» W SBIAETCS 00S3aTEIbHON IS
U3YYCHHUS.

Peanusyercs B hopmare 3JIEKTPOHHOTO OOyYEHHS C NMPUMEHEHHEM TUCTAHIIMOHHBIX
00pa30BaTeNbHbBIX TEXHOJIOTHI

['ox Havasia moarotroBku (1o yueOHOMY miany) 2025
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1.IINTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA

1.1. lean 1 3axa4y JUCHUILIHHBI

Leab ocBOeHUsI AUCHUTIMHBI
Llenbto ocBoeHUS AUCHUIUTUHBI «OO0IIas XUMHs» SIBIISICTCS CHCTEMATH3allusl 3HAHUH B
obsactu o01IeH, PU3NIECKON 1 HEOPraHUIECKON XUMHUH.

3agauu AMCUMIINHBIL:

- 0000meHne 3HAaHUM O CTPOCHMU BELIECTBA HA AaTOMHOM, MOJIEKYISPHOM H
HaJMOJIEKYJIIPHOM YPOBHSX U IEPUOJUYHOCTH U3MEHEHHS X CBOWCTB;

- CHUCTEMAaTHU3alUs CBEICHUM O TEPMOAUHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX
IIPOTEKAaHUsI XMMUYECKUX PEaKLUil;

- (¢opMHpOBaHHME COBPEMEHHBIX IPEJACTABICHUN O Tpoleccax, MPOTEKAIOMUX B
pacTBopax.
1.2. Ilnanupyemble pe3yJbTaThl 00y4eHUs

B pe3ynbrare ocBO€HUS 1aHHON AUCHUILIUHBI Y 00yYaromuXcs JOKHbI ObITh

c(OpMHUPOBAHbI CIEAYIOLIUE KOMIIETEHIIUY :
OIIK - 8 . Cnnoco0OeH oCylIecTBIATh MeAarorMuecKyro AesITeIbHOCTh HA OCHOBE CIELUaIbHbIX
Hay4HbIX 3HAHHH;
[1K-1. CnocoOeH ocBauBaTh U MCI0JIb30BaTh TEOPETUUECKUE 3HAHUS U IPAKTUUECKUE YMEHUS U
HaBBIKH B IPEAMETHOW 00JIACTH MPH PEIIEHUH MPOPECCHOHATBLHBIX 3a/1a4.

2.MecTo TUCHHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JucuuninuHa otHocuTes K «lIpeaMeTHo-MeTouueckoMy MOAYM0 (Ipodmiib: «XHUMUs)»
oOs3arenpHOM wactu bnoka 1 «Jucuuminueel(MOnyin)» M sABISETCA 00S3aTeNbHOU s
U3YYEHHUS.

Jl1s ocBOEHMSI TUCUUIUIMHBI CTYAEHTHI UCOJIb3YIOT 3HaHUS, YMEHUS U BUJIbI EATEIBHOCTH,
chopMUpOBaHHbIE B Tpoliecce u3ydeHus AucuuiuinH "Heoprannueckas xumus'", "dusznueckas u
kotouaHas  xumus", "OpraHumdeckas Xumua' Ha OpeIbAYIIMX Kypcax — OOydeHHs.
OOyuaromuecs: JA0JDKHBI 0071a1aTh 0a30BBIMH 3HAHUSMHU OCHOBHBIX XMMHUYECKHX MOHATHH WU
3aKOHOB, TEOPHI CTPOEHHS BEIIECTBA, PACTBOPOB, KJIACCU(UKALUM, SHEPreTHMKH M KHUHETHKH
XUMHUYECKUX peakUui, a Takke XUMHUU 31eMeHTOB. OHHU JOJDKHBI OBITh IOATOTOBJIEHBI K
OCBOCHHMIO O0IIIe XMMHHM Ha 00Jiee BBICOKOM TEOpETHYeCKOM ypoBHe. JlucuurmuHa «OO0mmas
XUMUS» SIBJISIETCS BaXKHBIM 3BEHOM JUISI [TOITOTOBKU BBIMTYCKHUKOB K UTOIOBOM aTTeCcTalluy.

3. O0beM U coaep:kaHue TUCHUTITHHBI
3.1. O0beM TUCHUNIINHBI

Dopmbl 00yUeHUs
IMoxka3arean 00beMa JTUCHUIIHHBI
Ounas OuHo-3209Han
O0BeM IJUCHUIINHEI B 3a4ETHBIX €IMHUALIAX 2 2
O0BeM IUCIUIUIMHEI B Uacax 72 72
KonTakTHas padora: 36,2(12)" 24.2(8)°

' Peanmuzyercs B (hopMare 3JI€KTPOHHOTO 00YYEHHs ¢ IPHMEHEHHEM JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOIOTUI
4




Jlekuuu 12(12)° 8(8)*
[TpakTrueckue 3aHATHS 24 16
KoHTakTHBIEC Yachkl Ha MPOMEKYTOYHYIO 0,2 0,2
aTTECTAIHIO

CamocrositenpHas padoTta 28 40
KonTponb 7,8 7.8

dopma IpOMEKYTOUHOTO aTTECTAIIMK - 3a4eT B A CEMECTpe 10 OYHOIM M 0YHO-3a04HON (hopme

0o0y4deHus

3.2.ConepxaHue TUCHUILIAHBI

HaumenoBanue pa3jaesioB (TeM)

KoanyecTBo 4acoB

Ounas O4Ho-3209HAas

Jexknun | IIpak | Jlekuu | Ilpak

THYeC " THYE
JIMCUMIIMHBI ¢ KPATKUM COepKaHNeM
KHe CKHe
3aHAT
3aHs
ust
THSA
Tema 1. PazButue npeacraB/jieHNil 0 CTDOEHUM aTOMa 2 2 1 2

dusznueckue OTKPBITHS, ITIOCTYXXUBIINC OCHOBOM JJI

CO3/IaHMS MEPBBIX MOJENEN cTpoeHus aroma. Teopus H.bopa.

OcHOBHBIE IOHATHS KBAHTOBOM MEXAHUKU: KBAHTOBAaHUE
SHEPTHUH, BOJTHOBOU XapaKTep U BEPOATHOCTHBIN METO
OTHCAHM IBH)KEHUSI MUKPOOOBEKTOB. Y paBHEHHE
[lIpenunrepa. ATtomHas opOutans. KBaHTOBBIC YHCTa, UX
¢u3nueckuii cMbIci. XapakTepUCTHKAa aTOMHBIX OpOHUTaseil ¢
MOMOIIbIO0 KBAHTOBBIX uncen. COCTOSIHUE 3JIEKTPOHOB B
MHOT'03JIEKTPOHHBIX aToMax. [IpuHIune 1
IIOCJIEIOBATEIbHOCTD 3aIIOJTHEHUS DJIEKTPOHAMH aTOMHBIX
opburaneil. dnexktpoHHsle Gpopmyinsl. Knaccupukarms
ATOMOB 3JIEMEHTOB 110 3JIEKTPOHHBIM CEMENCTBAM.

?Peanusyercs B hopMaTe 3JIEKTPOHHOrO 00yYEHHs ¢ IPUMEHEHUEM JUCTAHIMOHHBIX

06p a30BaTelIbHBIX TEXHOJOT U

} PCaJ'II/ISyCTCSI B (I)OpMaTe OJICKTPOHHOT'O O6y‘{CHI/I$I C IPUMCHCHUEM JHUCTAHIITUOHHBIX

06p a30BaTelIbHBIX TEXHOJOT U

N PCaJ'II/ISyCTCSI B (I)OpMaTe QJICKTPOHHOT'O O6y‘{CHI/IH C IPUMCHCHUECM JUCTAHIIUOHHBIX

00pa3oBaTeNbHBIX TEXHOIOTUI




TeMm a 2. YueHne 0 NepHOANYHOCTH
[TepBbie MOMBITKH KIAaCCH(PUKAITUN XUMUIECKUX DJIIEMEHTOB:
Tpuazasl [lebepetinepa. oktaBbl HeloneHca, Tabmuia
Opnunra. OTKpBITHE U 3TAIbl YKPETUICHUS TEPUOIUIECKOTO
3akoHa [[.1. MenaeneeBa. [lepuoanueckuii 3akon. .M.
MeHieneeBa B CBETE COBPEMEHHOM TEOPUH CTPOCHMS aTOMA.
VY cTaHOBIEHNE UCTUHHBIX TPUYMH IEPUOAUYHOCTH HA OCHOBE
KBaHTOBO-MEXaHUYECKOW TEOPUU CTPOCHUS aTOMA.
CrpyKTypa NepuoANYECKON CUCTEMBI: IEPUO/IbI, TPYIIIIbL,
noArpynmsl. 3 (OPMBI IEPUOIUYECKON CUCTEMBI. [ pyIoBLIE,
TUIIOBBIE, MIOJIHBIE U HETIOJIHBIE 3JIEKTPOHHBIE aHAJIOTH.
Bropuunasi, BHyTpeHHsIsl NEpUOIUYHOCTD. [lnaronanbHbie
anasnoru B I1C.
IlepcrieKTUBBI pa3BUTHS TEPUOJNYECKON CUCTEMBI.

Tema 3. Xumnueckasi CBA3b

KoBasieHTHas CBS3b C MO3ULIMI TEOPUU BAJICHTHBIX CBA3EH U
METO/1a MOJICKYJISIPHBIX OpOUTAaIIeH.

WNonnas cBs3b: 3nekTpocraruueckas teopus Koccens.
Meramueckas cBsi3b: Teopus Jlopenua u pyne, 30HHas
TEOpHsI KPUCTAILIIOB.

MeKMONEKYIJISIpHBIE B3aUMOJAECUCTBUSA: JUCIIEPCUOHHOE,
OpUEHTALIMOHHOE, UHAYKIIMOHHOE. BoopoaHas cBA3b.
BHyTpH- 1 MEXMOJIEKYIISIPHBIE BOJOPOJIHBIE CBSI3H.

Tema 4. 3aKkoHOMEPHOCTH NPOTEKAHUSA XMMHYECKHUX
peakuuii

XuMuyeckasi TepMOIMHAMUKA.

[Tpumenenue 1 u 2 3aKOHOB TEPMOAMHAMMUKY K XUMUYECKUM
npoueccaMm. TepMoAMHAMUYECKHE TOTEHIMANBL. Y CIIOBUS
CaMOIIPOU3BOJIBHOTO IPOTEKAHUSI XUMUYECKUX PEAKLIAM.
XrMHYeCKash KUHETHKA.

[TopsiioK ¥ MOJEKYISIPHOCTD peakiuii. 3aBUCUMOCTh
CKOPOCTH p€akLUU OT KOHIEHTPALUU PEarcHTOB.
Kunernueckue ypaBHenus peakuuii 0, 1 u 2
MOPSIIKOB.3aBUCUMOCTb CKOPOCTH PEAKIINI OT TEMIIEPATYPHI.
VYpaBHeHne AppeHuyca. JHEprus aKTUBALIUU PEAKIIUH.
TeopeTnueckne NpeCTaBICHNS O KaTaJIN3E.

KuHeTnka ciaoXKHbIX peakimii: 00paTUMBbIX,
COMPSIKEHHBIX.IIOCJIEIOBATEIbHBIX, LIETIHBIX,
(dhepMEeHTAaTUBHBIX.

XHUMHYECKOE PABHOBECHE.




Tema 5. PacTBOpsI 2 6 4
PactBopsI 251eKTpONIUTOB. TEOopHUs dIEKTPOIUTHIECKON
nuccounanuu C.Appenuyca. CteneHb IUCCOLMAIUU.
CunbHble U cradble 3MeKTpoauThl. KoHcTanTa qucconuanuu.
3akoH pazoasieHuss OctBanbaa. OCOOCHHOCTH COCTOSTHHS
CHJIBHBIX 3JICKTPOJUTOB B pacTBopax. Koaddumment
AKTUBHOCTH M AKTUBHAsI KOHIIEHTPALIMSI HOHOB.
IIporonuTnyeckas Teopust KUCIOT U OCHOBaHUM bpeHcrena u
Jloypu. KoHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH. CTEIeHb
MpOTOIN3a. ABTONPOTOIMN3 BOIbI, BOJOPOJAHBIN MTOKA3aTelb
(pH). KucnotHo-0ocHOBHBIC MHAUKATOPHI. bydepHbie
pPacTBOPBI.
['oMoOreHHsbIe U reTepOreHHbIE PABHOBECHS B PACTBOPAX
AJIEKTPOJIUTOB.
Tema 6. KoopanHanuoHHbIe cOeIMHEHUS 2 4 4
CoBpemenHast ki1accuuKanus 1o TUITY JIMTaH/a, 1o 3apsaay
BHyTpeHHel cepbl. HomeHknarypa KOMIUIEKCHBIX
COEIMHEHUI.
XuUMHYECKasi CBA3b B KOMIUIEKCHBIX COCMHEHUSX C IMO3HUIIHI
TEOPHUH BAJICHTHBIX CBSA3EH M TEOPUHN KPUCTAILIIMYECKOTO
TOJISL.
Oco0eHHOCTH BOAHBIX PACTBOPOB KOMITJIEKCHBIX COSIMHEHHM
Jucconmanusi ¥ yCIoBUs pa3pylIeHUs] KOMIUIEKCHBIX
COEJIMHEHUH B BOJHBIX PacTBOpax. Y CTOMUMBOCTh
KOMIUIEKCHBIX HOHOB. KOHCTaHTa HECTOMKOCTH.
Hroro: 12(12)° | 24 8(8)° |16
4. YyeOHO-MeTOAMYECKOE 0O0ecieYeHue CaMOCTOSITe/IbHOI padoThl
o0yyarimmxcs
Ilo ouHoi1 1 04HO-3204HOIi opme 00yUeHUst
Tembl a5 H3zyuyaembie BOnpochl KoanuecTBo DopMbI MeTtoauueckoe DopMmbI
CaMOCTOATEJIBbHOI'0 4acoB CaMOCTOATEJIBbHO obecrneueHnune OTYETHOCTH
H3y4yeHust Oun | Oun i paboThI
ast 0-
3a04
Hasl
. PazButne dusnyeckue 4 6 pabora ¢ OcHoBHas 1 Jloxmnan
MPEACTABICHU | OTKPBITHUA, JUTEPATYpO | AOMOTHUTEIND
1 O CTPOCHUHU | MOCTY>KUBILIHE u UnTtepHer- | Has
aToma OCHOBOM 17151 HMCTOYHUKAMHU | JINTEpPATypa,
CO3/IaHUs TIEPBBIX WHTEpHET-
MojieNiel CTPOCHUS pecypchl
atoma. Teopus
H.bopa.

5
Peanusyertca B popmate 3/1eKTPOHHOT0 06yYeHMA C NPUMEHEHNEM AUCTAHUMOHHbIX 06pa30oBaTesIbHbIX

TeXHONornm

6
Peanusyerca B popmaTe 3N1EKTPOHHOro 06yYeHUs C NPUMEHEHUEM ANCTaHLMOHHbIX 06pa3oBaTeNbHbIX

TEXHONOTUM
7




VYuenne o IIepBeie nONBITKH pabora ¢ OcHoBHas " Joxknan
NEPHOJIMYHOCT | naccu(UKALHH TUTEPATypO | TOTIOTHUTEID
u XUMUYECKIX u UntepHer- | Has
> ICMCHTOB: UCTOYHUKAMU | TUTEpaTypa,
WHTEPHET-
TpHaJIbI peCYpCEI
JebGepeiinepa,
OKTaBBI
Hpronennca,
tabnuia OanuHra.
OTKpBITHE U 3TAIBI
YKpETUICHUS
MEePUOIUYECKOTO
3akoHa /[.1.
Meuneneesa.
XumMuueckas KoBanenrtHas cBsa3b pabora ¢ OcHOBHas 1 Joxman
CBSI3b C TIO3UIIMI TeOpuun JUTEpaTypoii | AOHOIHHUTEILH
BAJICHTHBIX u Untepuer- | &
cBa3eil. Mexmonek ucrounukamu | THTCPaTypa,
YJApHBIC gggepHeT—
B3aMMOJICHCTBUS: M
JIUCTIEPCUOHHOE,
OpHUEHTAIIOHHOE,
WHIYKIIHOHHOE
3akoHoMepHOC | TepMoaMHAMUYECK pabora ¢ OcHoBHas U Tect
TH IIPOTCKAHUs | M€ ITOTCHIMAJIBI. JII/ITepaTypoﬁ AOHOJHUTCIIbH
XUMHYECKUX Kuneruka u UnTepuer- | 81
peaxiuii CIIOKHBIX PEAKIIUIA: UCTOYHMKamu | TTCPaTypa,
00paTUMBIX, MHTCpHET"
COTIPSKECHHBIX.ITOC PECypeHt
JIeI0BaTENbHBIX,
[EITHBIX,
(dbepMEeHTaTUBHBIX.
PactBops1 PactBops1 pabora ¢ OcHoBHas 1 Tect
AIIEKTPOJIUTOB. JUTEpaTypoii | AONOIHHUTEILH
Teopus u Untepuer- | &
3JIEKTPOTUTHIECKO vcTounukamu | THTCPaTypa,
i mucconmanu MHTCPHET-
C.AppeHnnyca. becypent
Crenenn
JUCCOIMALINU.
CuiibHbIE U CiTa0ble
DIIEKTPOJIUTHI.
Koncranra
JIUCCOIMAIIUU.
3aKkoH
pa3baBieHUs
OctBanbaa.
Ocobennoctu
COCTOSTHUS

CHJIBHBIX




OJICKTPOJIUTOB B

pacTBOpax.
Koadduruent
AKTUBHOCTH U
aKTHUBHAs
KOHIICHTpalUs
HOHOB.
. CoBpeMeHHbIC 4 6 pabora ¢ OcHoBHas U Tect
Koopaunanmo | kmaccuukanuu u JIUTEPATypOii | AOMOIHHTCIIBH
HHbIE HOMEHKJIaTypa u Untepuer- | 81
COEMHEHUS KOMILIEKCHBIX ucroyHukamu | THTEPATYpa,
COEIMHEHMUII. MHTCPHET-
pecypcsl

XuMHUecKasi CBSI3b
B KOMILIEKCHBIX
COEIUHEHMSIX.
OcobenHocTi
BOJIHBIX PaCTBOPOB
KOMIIJIEKCHBIX
COCIUHCHHI

HUroro 28 40

5. DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUS TeKyHIeﬁ Hu l'lpOM(‘,)KyTO'lHOﬁ
aTTeCTalui 1Mo TMCHHUIIJINHE

5.1. IlepeyeHb KOMIETEeHUHMH € YKa3aHMEeM 3TAnoB HMX (OpPMHPOBAHHUA B Mpolecce
0CBOeHUs1 00pa30BaTeJIbHOI MPOrpaMMbl

Kox 1 HanMeHOBaHNE KOMIIETEHITUH Oransl GOPMHUPOBAHUS
OIIK — 8. CnocoGeH oCyIIecTBIATh 1. PaGota Ha yueOHBIX 3aHATHUIX
IIe/JTarOTHYECKYIO JISSITETbHOCTh Ha OCHOBE 2.CamocrosiTensHas paboTta

CIICHUAJIbHBIX HAYYHBIX 3HaHHfI;

[TK-1. Cnoco0OeH ocBauBaTh U UCIOJIL30BATh 1. PabGoTta Ha y4eOHBIX 3aHATUAX
TEOpPETUYECKHE 3HAHUS U MPAKTUYECKUE YMEHHS 2.CamocrosTenbHas pabora

¥ HaBBIKH B MPEIMETHOIN 00JIaCTH NPU pEIIeHUH
npohecCuOHANBHBIX 3a/1au.

5.2. Onucanue mokasarejieii U KpUTepHeB OLECHUBAHUS KOMIIETEHUHWI HAa Pa3JIHYHBIX
Tanax ux (popMupoBaHUsA, ONMCAHHUE KA OLIEHUBAHUA

Ouenn | YpoBeHb Oran Onncanne Kpurepun [Ixana

BaeMbie | chopMHp OIICHUBAHUS

OpPMUPOBaH nokasareleit OLICHUBaHUA
KOMIIECT | OBAHHOC (1) pMHp 1

us




CHIIUH | TH
OIIK-8 | [Toporos 3uare: ocobennoctu | Ompoc, [xaia
Bl e TECTUPOBAHUE, OLIEHUBAHUSI
JIeSTEILHOCTH;
TpeboBaHusI K | AOKIAL, ompoca
cyObeKkTam Hpe3cHTalNA, 1
MeIarOTHICCKOM BBIITOJTHCHUE Kaia
; OIICHUBAHUS
JIeSITEIILHOCTH, IPAKTHYECKHIX i
€3yJIbTaThI TECTUPOBAHHUS
pesy pabort p ’
HAYYHBIX
HCCIIEI0BAHUI B [lIkana oleHu-
chepe
(bep . BaHUs JIOKJIa1a
e IaroruyecKoi
eATETHLHOCTH
A [Ikana
YmerTh:
HCTIONB30BaTh OLICHHBAHU:
COBPEMEHHBIC BBIIIOJTHCHUS
CHICIHATBHBIC IIPAKTHYECKHUX
HAay4HBIC 3HAHUA U
pabor
pe3yNIbTaThI
WUCCIEOBAaHUN I
[Tkana
BbIOOpA
METOIOB B OIICHUBAHUS
eIarorn4ecKoi pe3eHTaluu
JESATELHOCTH
[Iponsun 3namo: Ormpoc, xana
YTBIN OCHHOCTHBIC TECTUPOBAHUE, OIlEHMBaHUA
OCHOBBI TOKJIag, omnpoca
npodeccroHalbHO
N Npe3eHTalus,
W JesATeIbHOCTU B [Ixana
BBINOJIHCHHE
chepe OICHUBAHUSI
eCTECTBEHHO- MPAKTUYECKUX
TECTUPOBAHHUS
Hay4YHOTO pabor p )
o0pa3oBaHus;

Ymemsv  cucreMHO
aHAIM3UPOBaTh U
BBIOMpATh
oOpa3oBaTenbHbIC
KOHIICTIIIT
Braoemy:
METOJIaMH,
bopmamu u
CpencTBaMu
neIaroruueckoi
JeATEIbHOCTH;
OCYIIECTBIISITH ~ UX
BBIOOD B
3aBUCHMOCTH OT
KOHTEKCTa
poeCCHOHATILHO

[ITkana oneHu-
BaHM JOKJIaaa

[Ixana
OLICHHUBAHUA
BBITIOJTHEH U
MPaKTUYECKUX
pabot

[Ixama
OLlIEHMBaHUA
MpEe3EHTALNU
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¥ NeSITEILHOCTH C
y4eTOM
pe3yabTaToOB
Hay4HbBIX
HUCCIIEIOBAHUN

[1K-1

[Toporos
b

1.PaGora Ha
y4eOHBIX
3aHATHAX

2.CamocTosaT
eJIbHas
pabora

3namo:
CoBpeMeHHbIE
TEOPUH  CTPOCHUS
BEIIIECTBA,
MPUYUHHO-
CJICJICTBCHHYIO
CBSI3b MEXIY
CTPOCHHUEM
BEIIECTBA M  €ro
CBOMCTBaMM;
COBPEMEHHOE
COCTOSTHUE Y4YEHUS
0 TEePUOAUYHOCTH;

CTPYKTYPY u
NEPCHEKTUBLI

pa3BuUTHsL
TIEPUOJUYECKON
CHUCTECMBI
MeHnpeneeBa;
TepmoauHaMHuueck
e U KMHETUYECKHUE
3aKOHOMEPHOCTH
MIPOTEKAHUS
XAMHUYECKHUX
peakuuii;
0COOEHHOCTHU
CWILHBLIX U CIa0BIX
ANEKTPOJIUTOB,
MIPOTOJIUTUICCKUE
paBHOBECHS
Ymemn:

MIPUMEHSITh
Hay4YHBIC 3HAHUS B
oOJractu oOmei
XUMHUUB y4eOHOM
JeATeIIbHOCTH, B
pa3zpaboTke u
peanuzanuu
yaeOHOU
JUCIIUILTAHBI
«Heoprannueckas
XUMHS» B paMKax
OCHOBHOM
o01eobpa3oBarenb
HOM IPOrPaAMMBI

J.N.

Omnpoc,
TECTHUPOBAHUE,
JOKJIa,
Mpe3eHTAIHS,
BBITIOJTHEHUE
MPAKTUIECKHIX
pabor

Ikana
OLICHUBAaHUS
ormpoca

Ikana
OLICHUBAaHUS
TECTUPOBAHUS,

Ikama oneHu-
BaHHs JOKJIa[a

IIxama
OIICHUBAHHUS
BBITTOJTHCHHS
MPaKTUYECKHUX
pabot

[IIkama
OLICHUBaHUA
Mpe3EHTalUU

[IponBun

1.Pabora Ha
y4eOHBIX

3nams:
CoBpeMeHHbIE

Ompoc,
TECTHUPOBAHUE,

Ixama
OLlIEHMBaHUA
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YTBIN

3aHATUAX

2.CamocTosT
eJIbHas
pabora

TEOpUHU
BEILIECTBA,
MPUYHUHHO-
CJIEACTBEHHYIO
CBSI3b MEXKY
CTPOEHUEM
BEIIECTBA M  €rO
CBOMCTBaMH;
COBpPEMEHHOE
COCTOSIHUE YYEHUS
0 TEPUOAUYHOCTH;

CTPYKTYPY u
NEPCICKTUBLI

pa3BuTHs
MEPUOUUECKON
CHCTEMBI JINZE
Menpeneea;
TepmoauHamMuueck
1€ U KUHETUYECKHUE
3aKOHOMEPHOCTHU
MpOTEKaHUS
XUMHYECKUX
peaKInii;
0COOEHHOCTH
CWIBHBIX U CIIA0BIX
3JIEKTPOJIUTOB,
MPOTOJIUTUYECKHUE
paBHOBECHs

I JIOCTHKEHUS
BBICOKHX
MPEAMETHBIX
pe3yabTaToOB
oOyueHus

Ymemn:
MIPUMEHSATD
Hay4HbIC 3HAHUS B
obnactu obmeit
XUMHH B y4eOHOM
NEeSATEIbHOCTH, B
pa3zpaboTke u
peanu3auuu
y4ueOHOU
JIACIIUTLTUHBI
«Heoprannueckas
XUMHUSD» B paMKax
OCHOBHOM
o01meo0pa3oBarenb
HOM IIPOrPaMMBI.
Braoemy:
HaBBIKAMH
OCMBICIIEHHOT'O
TIPUMEHCHUS

CTPOCHUS

JOKJIa,
MIpe3eHTAIHS,
BBITIOJTHEHUE
MIPAKTUIECKHIX
pabor

orpoca

Ixana
OLICHUBAaHUS
TECTUPOBAHUS,

[Ikama oneHu-
BaHHs JOKJIaga

[lxana
OLICHUBAHUS
BBITTOJIHEHMS
MPAKTUIECKUX
pabot

IIxama
OLICHUBAHUA
IIpe3eHTaluN

12




XUMHAYECKHX u
¢buzuko-
XUMHAYECKHX
METOIOB
WCCIICIOBAHHS,
HaBBIKAMHU
MIPUMEHECHHSI
Hay4YHO-
HCCIIEIOBATEILCKU
X METO/IHK;
HaBBIKAMU
COLIMAJIBHOTO
B3aMMOJICHCTBHS B
X0J1e y4eOHOr O,
HAy4YHO-
HCCIIEI0BATENBCKO
ro u
npoecCHOHATEHO-
MeIarOrMYeCKOro
MPOIIECCOB;
HaBBIKAMHU
caMo00pa3oBaHMUsI
C HCIIOJIb30BaHUEM
pa3IMYHbBIX
CpenacTs
nHpopManuu,
HEO0OXO0IUMBIMHU
L

pa3paboTKu u
peanu3aiuu
yaeOHOU
JVCIATUTHHBI
«Heoprannueckas
XUMHUSD» B paMKax
OCHOBHOM
o0meobpa3oBarenb
HOM IIPOTPaMMBIL.

HIxaja oueHuBaHUA onpoca

IToka3aTeian Bana

OTBeT NOJHBIN U COAEepKATENbHBIN, COOTBETCTBYET TEME; CTYACHT YMEET 2
apryMEHTUPOBAHO OTCTAaUBATh CBOIO TOUYKY 3pEHUs, JEMOHCTPUPYET 3HAHUE
TEPMUHOJIOTUU JUCLUIUIVHBI

OTBeT B 1IETIOM COOTBETCTBYET TeMeE (HE OTPAKEHBI HEKOTOPHIE ACTIEKTHI); 1
CTYJIEHT YMEET OTCTauBaTh CBOIO TOUKY (XOTS apryMeHTallMs HE BCErla Ha
JOJDKHOM YPOBHE); IGMOHCTPUPYET YAOBIECTBOPUTEIHHOE 3HAHUE TEPMHUHOJIOTUN
JUCITUTUTUHBI

OTBeT HEOHBIN KaK M0 00beMy, TaK U IO COACPkKaHUIO (XOTS 1 cooTBeTcTBYeT | 0

TCMC); aprymMcHTanus HC Ha COOTBCTCTBYIOIIEM YPOBHE, HCKOTOPLIC HpO6HeMLI C
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yr[OTpe6JIeHI/IeM TCPMHUHOJIOTUH JUCITUTIIIMHBI

MakcumanbHO€ KOoJM4ecTBO 6amioB — 12 (1o 2 6ayia 3a KaXkaplid ompoc).

IIkana oneHMBaHNs BHINOJHEHUS NMPAKTHYECKUX padoT

Kpurepumn oueHnBanus bannel
Pabora BEIMOTHEHA TOJTHOCTHIO IO TUTAHY | C/ICJIAHBI MIPABUIIBLHBIC 5
BBIBO/JIBI;
Pabora BeIMOTHEHA TPaBUIIBHO HE MEHEE YeM Ha TIOJIOBUHY WIIH 1
JIOTyIIIeHA CYIECTBEHHAs OINOKa
Pabora He BhINONTHEHA 0

MakcumaiabHOE KOJIMUecTBO 0ailioB — 24 (ouHoe), 16 (ouHo-3a0uHOE )(110 2 Oasia 3a
pabory).

IxaJia oneHUBAHNUA JOKJIAAA

Iloka3arenn bann

JIoKnaz cCOOTBETCTBYET 3asBJIICHHON T€ME, BBIIIOJIHEH C IIPUBJICYCHUEM )
JIOCTATOYHOI'0 KOJIMYECTBA HAYYHBIX U MPAKTUUECKUX UCTOYHUKOB 110 TEME,
CTYAEHT B COCTOSIHUM OTBETUTH Ha BOIPOCHI 10 TEME JIOKJIaa.

I[OKJ'I&I[ B ICJIOM COOTBETCTBYCT 3as1BJICHHOM TEMC, BLIIIOJIHCH C IIPUBJICYCHUCM 3
HCECKOJIBKHUX HAYUYHBIX U ITPAKTHUYCCKUX UCTOYHHUKOB I10 TEMEC, CTYACHT B
COCTOSAAHUH OTBCTHUTH HA 4aCTh BOIIPOCOB IO TEMC AOKJIaaa.

JloxJiat He COBCEM COOTBETCTBYET 3asIBJIEHHOM TEME, BBITIOJIHEH C 1
HCIIOJIL30BaHUEM TOJILKO 1 min 2 HCTOYHHKOB, CTYACHT AOITYCKACT OHII/I6KI/I npu

H3JIOKCHUU MAaTCpHajid, HC B COCTOSIHUH OTBCTUTH HA BOIIPOCHI 11O TEMC JIOKJIa1a4d.

HIxaJjia oueHMBaHUs NPe3eHTALMU

Iloka3arenn bamn

[Tpencrasnasiemas nHPOpMALIUs CUCTEMAaTU3HMPOBAHA, I1OCIIEA0BATEIbHA 5

U JIoTh4ecKku cBsizaHa. [Ipobrnema packpsita moaHocThio. HIMpoKo MCTOIB30BaHBI
BO3MOXKHOCTH TexHoioruu PowerPoint.

[pencraBnsemas nHGOpPMAIHS B 1I€JIOM CHCTEMaTH3HMPOBaHa, MMocIe0BaTeIbHA U | 3
JIOTUYECKH CBsi3aHA (BO3MOKHBI HeOobIHe OTKIOHEHUs ). [Ipobiema packpeiTa.
Bo3MOXHBI HE3HAUMTENBHBIC OMIMOKHU Tipu opopmiieHru B PowerPoint (e Gomnee

JBYX).

[IpencraBnsiemass uHpoOpManuss HE CHUCTEMaTH3UpOBaHA W/WIM He coBceM | 1
nocienosarenbHa. [IpobieMa packpbiTa He MOJHOCTHIO. BBIBOABI HE clieaHbl WK
He 00ocHOBaHbl. Bo3mokHOCTH TexHOioruu PowerPoint mcrmonb3oBaHbI JIHMIB

YaCTUYHO.

IIIkaja oneHUBaHUS TECTOBOM padoThI
MaKCHUMaJIbHOE KOIHuecTBO 0amioB - 20
. 0-20 % mpaBHIBHBIX OTBETOB OI[CHUBAETCS KaK «HEYIOBICTBOPUTENBHO (2 - 4 Oata);
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30-50% - «ymoBneTBOpuTeabHO» (5 - 10 6amioB);
60-80% - «xopomro» (11-15 6amioB);
80-100% — «otmuuno» (20 6amioB).

5.3. TunoBbie KOHTPOJIbHbIE 32]aHNSI WM UHbIe MATEPHUAJIbl, HEOOXOAUMbIE JJIs1 OLEHKHU
3HAHM, YMEHUi, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPaKTePHU3YKWIIUX 3TANbI
(opMupoBaHus KOMIETEHIIUI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepHasi TeMaTHKA NPAKTHYECKUX 3aHATHI

1. OcHoBHBIE 3Tallbl pa3BUTHUSL MPEJCTABICHUNA O CTpOoeHHUHM aToma. KBaHTOBO-MexaHHYeCKas
TEeOopHs.

2. CoBpeMeHHass (GOpMYIHPOBKA TEPUOJUYCCKOTO 3aKOHA. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB aTOMOB M BEIIECTB B MIEPUO/IaX, TJIABHBIX U MIOOOYHBIX MOATPYIIIaX.

3. KoBajieHTHas CBSA3b C MO3MIIMI METO/Ia BAJICHTHEIX CBS3EH.

4. I/IOHHaH, MCTAJJIMYCCKAasA CBA3b. BO,Z[OpOI[HaH CBA3b, MCIKMOJICKYIISIPDHBIC B3aUMOJCHCTBHUS.

5. Xumuueckas TepmoguHamuka. Ternosbie 23 GeKThl peakiuii.
6. Xumuueckasi KHHETHKA. 3aBUCIMOCTh CKOPOCTH PEaKIUil OT Pa3IUYHBIX (aKTOPOB.
7. XMMHYECKOE PAaBHOBECHE.
8. Teopust 3NMeKTPOTUTHYECKON nucconmanui. [IpoTomuTraeckas Teopus.
9. 'omoreHHbIE paBHOBECHS B PACTBOPAX JICKTPOIUTOB. [ HAPOIN3 CONEH.
10. I'ereporenHble paBHOBECHS B PaCTBOPAx AMEKTPoJauTOB. [1P.
11. XuMuueckast CBsI3b B KOMILJIEKCHBIX COSTUHEHUSIX C TIO3UIIUNA TEOPUH BAJICHTHBIX CBSI3EH U
TEOPUHU KPUCTAJUTMYECKOTO TOJIS.
12. OcoGeHHOCTH BOJIHBIX PACTBOPOB KOMIUIEKCHBIX COEAMHEHUH. J(ucconmanus U yCiaoBUS
pa3pylIeHHs] KOMIUIEKCHBIX COETUHEHUI B BOJHBIX PacTBOpPax. Y CTOMUMBOCTh KOMILIEKCHBIX
noHOB. KoOHCTaHTa HECTOMKOCTH.
IIpumepHBbIe BONPOCHI 1Sl 0OIIpOca
1. Cpasuurte cBo¥icTBa H30aUpoBaHHBIX aToMOB Mn u Cl. Kakue BuIbI aHATOTHH
CYIIECTBYIOT MEXy HUMU?
2. Uro Takoe rpymnmnoBas, TUIIOBAs U MOJIHAS AJIEKTPOHHBIE aHanoruu. [IpuBenuTe npumepsl.
3. O0mscuute, mouemy mosekyna CF, umeer rerpasapuueckyro,COF, — TpeyronpHyo, a
CO; — nuHeliny0 GOpMBI.

4. Hazosure komiuiekcHoe coequnenne H[AUCl,]. Onpenennte ero MarHuTHBIE CBOMCTBA.

byner nu o okpartien?

5. VkaxuTe MpOTOJIUTHI, KOTOPHIE B PEAKIIUU C BOJOW BBIMOIHSIOT TONBKO 1 QyHKIHIO (

KHCJIOTHI Wi ocHoBaHUs): NH3ze H,0, Al¥*e H,0, HCO3, CH;COO"

6. B dem cymHOCTH sBNeHHS nepuoandHocTr? J[aliTe COBpeMEeHHBIE OTpeIeTICHHUS

nepuoa, TPYNIbl U MOATPYIIIEL.

7. PaspymmTcs In KOMIUIEKC TeTpaKaMirekcarmanodgeppara mpu 100aBJIeHUHN K €To
pacTBOpy pacTBopa cynbduaa HaTpusi? 3amUIIUTe ypaBHEHUE BO3MOKHOU PEaKIUH.
OTtBeT 000CHYHTE CITPAaBOYHBIMU JAHHBIMHU
[Touemy BoJ1a B OOBIYHBIX YCIOBHSIX - JKUJKOCTbh, & CEPOBOJIOPOJ U
9. ceneHoBomoOpo — ra3el? Jlaiite 000CHOBaHHBIN OTBET.

10. CocraBbte ypaBHenue nporonm3aBa(CN),. Ykaxkute conpsnkeHHYIO YacTHUILY —

MIPOJIYKT MPOTOJIN3a NOHOB COJIM M XapaKTep CPE/Ibl.

11. Bo ckosbKoO pa3 clieyeT YBeIUYUTh JIaBJIeHHE, YTOOBI CKOPOCTH MPSMOM peakiiuu
2NO,5N,0,4 Bo3pocna B 9 paz?

o
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12. Temnieparypsi kunieHust BF3, BCls, BBr3, Bl; paBubr 172 K, 286K, 364K,
483K.O0BsicHUTE HAOMIOAAEMYI0 3aKOHOMEPHOCT.
13. C no3unuit MMO 00bscHUTE, MOXKET JIM CYIIECTBOBATh MoJieKya Be,. Kakas u3 wactun
B622+ , Be nnu Begz' Oynet HamOoJee ycronunBa?
14. 3akoHunTEe ypaBHEHHE IPOTOIUTUYECKOTO PABHOBECHSL:
HNO3; + HF2
VYKaxuTe CONpsbKEHHBIE Maphl, ONpeenuTe GYHKIUU PeareHTOB.
15. Kakue peakiiuu nou1yT caMmonpon3BOIbHO:
a) Fe + HCI= b) Ag + Cu(NO3), = c¢) Cu+ HCI=
OTtBeT 000CHYITE CIIPaBOYHBIMH JAHHBIMU.
16. Haiinure AHOOGP( N2H;) 1o crneayrommm 1aHHBIM:
N2H4(r) + 2'2 (T) - 4H|(r) + N2 ) AH = 55 66 KI[)K
AH O6p( HI) =26,57 n/l:)x/mMoib
17.. KakoB TeMmepaTypHblil K0O3()(OUIIMEHT peaKLiu, €CJI P MOBBIIICHUN TEMIIEPATyphI
na 20° CKOpPOCTb peakIMy BOo3pociia B 8 pas?
18..PaccunTaiite cpeanioro sHepruro cBs3u S-H B monekyne HoStio cnenyromum
JaHHbIM: Hj () + Sip= HoSy  AH1 =-20,17 x/Ix
S(T)—> S(r) AHZ = 272,8 KI[)K
Hz ™ — 2H(r) AH3 = 432,0 KI[)K
19. Bo ckoJbpKO pa3 cienyeT yBeIHIUTh TaBICHUE, YTOObI HaYajdbHast CKOPOCTh PEAKIIUU
2NO + O, = 2NO», Bo3pocna B 8 pas?

IIpuMepsI TeCTOBBIX 3a1aHUI
1. Jinst mpotonmaTHyeckoro paBHoecus B cucteme HNO3 + HF «<» HyNOs* + F-BeiGepuTe BepHbIC
YTBEPKIACHHUS:
a) conpsukeHusiMU siBisitorest mapsl HNO3 / HF 1 HoNOs+ / F-, kucioroii sisiasiercst HNOs;
0) conpspxenubiMu sBisrOTCS apbl HoNOs+ / HNO3 u HF / F- kucnoroii sisisiercss HNO3;
B) conpsukeHHbIMU stBIIsirOTCs Tapsl HoNOs+ / HNO3 u HF / F- xucnoroii seisiercs HF;
r) conpspkeHHbIMU siBisFoTest apbl HNOz / HF u HoNO3+ / F-, kucnotoit sisisiercst HF.
2. YcTaHOBHTE HalpaBlieHUE HpOTeKaHI/IH peaKIuu:
2CYO4 + 8H,0 + 20H = 2[CF(OH)5] + 3H,0;,; E° (CrO4 / [CF(OH)G] -) =-0,16 B, E°(20H/H;0,)
=+0,94 B;
a) mpsiMoe,
0) oOpatHoe,
B) IPOTEKAET B 0OOUX HAMPABICHUSIX,
T') YCIIOBUH HEIOCTATOYHO JJIsi OJTHO3HAYHOTO OTBETA.
3. B KOMIUIEKCHBIX COENMHEHHSX XJOpHI MeHTaamMuHxjiIopokobansta (1) w  xmopun
TpudTHIIeHMamMuHKoOanbTa (111) koopauHaMoHHBIE YKcia IEHTPATLHOTO aTOMa PaBHBbI:
a)6n4;6)6u3;B)3ub:T)6UO6
4. KoHIIEeHTpalMIO0 KaTHOHA Fe** B pactBope rexcaumanodeppara (I11) xamus MOKHO yMEHBIIUTD
J00aBICHUEM:
a) U30bITKA THUIPOKCUIA KaJTHs,
0) cynppuaa xanus,
B) IMaHU/Ia KaJIUs,
I') TUApaTa aMMHaKa.
5. Pacnionosxute ykazaHHbIE TUAPOKCHIIBI B PSAJI I10 YCUIICHUIO KUCIIOTHBIX CBOWCTB:
a)Ga(OH)s;
0)A1(OH)s;
8) B(OH)s;
r) TIOH.
6. Jlst psima HC10 - HCIO, - HC103 - HC104 MOXHO cKa3ath, 49To:
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l)cuia KUCIOT YMEHBIIIAETCs, @ OKUCIUTENbHAS CIOCOOHOCTD PacTeT;
2) cuia KUCJIOT PacTeT, a OKUCIUTEbHAsE CTIOCOOHOCTh YMEHbBINIAETCS.
a) BEPHO TOJIBKO 1,
0) BEpHO TOJIBKO 2,
B) 00a BEpHHBI,
r) 00a HEBEPHBI.
7. Karuon rekcaakBaxpoma (l1) MO3xHO MOTy4IUTh IO PEaKIUH:
Q)[Cr(H,0)6]>" + H,S + H,S0,4 =
6) [Cr(H,0)6]*" + Hy0,+ H2S04 =
B) [Cr(H,0)6]* + PbO, + H,SO, =
r) [Cr(H,0)6]* + Zn + HC1 =
8. Pacrionoskure yKkazaHHbIE OKCUIBI B P IO OCIA0JICHUIO KUCIOTHBIX CBOMCTB: a)MNOy,
6) Mn,0-,
B) MnO,
r) MnOs. 6, 1, a, B.
9. llnis anemenToB |B rpymibl cipaBeInBo:
a)paJryc aTOMOB CBEPXY BHHU3 YBEIIMYMBACTCS HE3HAYUTEIIHHO, a SHEPTUS
MOHM3AINH BO3PACTAET;
0) U1 BCeX aTOMOB HanboJiee yCTOHYHMBa CTENIEHb OKUCIICHUS +1;
B) CBEpXY BHU3 B IMOATPYIINE BO3PACTACT XUMUYECKask aKTUBHOCTh METAJLIOB;
T)CBEpXY BHU3 B TIOJTPYIIIE BO3PACTAET MHEPTHOCTh METAIIIOB.
9. Jly1s1 ocytiecTBiIeHUS PEBPAILICHHIA:
Hg(NO3); — K3[Hgls] — HQO HeoOxommumbl pacTBOPSI ..... H .....
10.nst snemenToBV B rpynmsl He cripaBenINBO:
a)paryc aTOMOB CBEPXY BHU3 YBEIMUMUBACTCS HE3HAUYUTEIILHO, a SHEPT s MOHU3AIIUUBO3PACTACT;
0) 151 Bcex aTOMOB Hanbosiee ycToiunBa cTeneHb OKUCIeHus +1;
B)CBEPXY BHH3 B IIOATPYIITIE OCITa0EBaCT XUMHYCCKast aKTUBHOCTh METAIIIOB;
T) CBepXy BHU3 B MOATPYIINE BO3PACTAET HHEPTHOCTh METAJIIOB.

IIpumepHbIE TEMBI 10KIAT0B

1. ®usuueckue oTKpITHS 19 Beka, MOCIYKUBILINE OCHOBOM JIJIsl CO3/IaHUs TIEPBBIX MOIeTei
ctpoenus aroma. Monenu atoma Tomcona, Pezepdopaa, nx 10CTOMHCTBA U HEAOCTATKH.
Teopus crpoenus aroma H.bopa.
3. OrtkpeiTHe TIepuoauaeckoro 3akona J. . MenaeneeBsIM. DTanbl €ro yKpeIieHUs |
pa3BUTHSL.
4. MeXMONEeKYIApHbIE B3aUMOICUCTBHS: JUCTIEPCHOHHOE, OPUEHTAIIMOHHOE, WHTYKIIUOHHOE.
BnusiHue 3TUX CBSI3€M HA CBOMCTBA BEILIECTB.
5. Kunernka o0paTUMBIX, COMPSHKEHHBIX, TTOCIEIOBATEIBHBIX, IIEMHBIX, ()ePMEHTATUBHBIX
peaKuui.
DuU3NYECKUE CBOKMCTBA PACTBOPOB HEATIEKTPOIUTOB U AJIEKTPOIUTOB.
7. Teopus snexTponutudeckoit quccouuanuu C.AppeHunyca, €e CUIbHbIE CTOPOHBI U
MPOTUBOPEYHS.
8. OCoOEHHOCTH COCTOSIHUSI CUIIBHBIX DJIEKTPOJIUTOB B PACTBOPAX.
9. Xwummuueckas CBS3b B KOMIUICKCHBIX COCTMHEHUSX.
10. OcobeHHOCTH BOJHBIX PACTBOPOB KOMILIEKCHBIX COSTUHEHUI
IIpumepHbIe TeMbl Npe3eHTALMMT
1. duznueckre OTKpbITUs 19 Beka, MOCTyKUBIIME OCHOBOM JJIS CO3/IaHUS MEPBBIX MOJENeH
ctpoenust aroma. Monenu atoma Tomcona, Pezepdopaa, ux 10cTOMHCTBA U HEJOCTATKH.
2. Teopus crpoenus aroma H.bopa.

N

o
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3. OtkpsiTHE Iepuoanyeckoro 3akoHa /. 1. MenneneeBpIM. JTambl €ro yKperieHus U
pa3BUTHSL.

4, MexMOoeKyIIpHbIE B3aUMOICUCTBUS: JUCIIEPCUOHHOE, OPUEHTAIMOHHOE,
WHIYKIIMOHHOE. BiusiHue 3THX CBsI3eli Ha CBOMCTBA BEIIECTB.

5. Kunetnka 00paTUMBIX, CONPSKEHHBIX, TIOCIEI0BATEIILHBIX, IICTHBIX, (DePMEHTATUBHBIX
peaKIui.

6. ®dusnyuecKre CBOMCTBA paCTBOPOB HEAIEKTPOIUTOB U DJIEKTPOJIIUTOB.

7. Teopus anexkrponutuueckor gucconuanuu C.AppeHnyca, €e CHIIbHbIE CTOPOHBI
MPOTUBOPEYUSL.

8. OC0OEHHOCTH COCTOSIHUS CHITBHBIX DJICKTPOJIUTOB B PACTBOpax.

9. XHUMHUYECKas! CBSI3b B KOMIIJIEKCHBIX COCIUHEHMIX.

10. Oco0EeHHOCTH BOJHBIX PACTBOPOB KOMIUICKCHBIX COCTMHCHHI

HpI/IMeprIe BOIIPOCHI K 3a49€TYy MO TUCHUILJINHE

1.Ctpoenune aroma. HMcropuueckue acriektsl. Moaenun Tomcona, Pesepdopna, skcnepruMeHTHI
Pesepdopna.
2. KsanroBas Teopus cera IlnmaHka, cTpoeHHe 3JeKTpOHHOW 00004k 1o bopy, mocrynaTs
bopa, KBaHTOBO-BOJIHOBOM Jyallu3M 3JIEKTPOHA.
CoBpemeHHas Mojienb cTpoeHus atoma. CTpoeHue sapa, J1ePeKT Macchl.
KBaHTOBO-MEXaHHUYECKHE MPEICTABICHU O CTpoeHnn aroma. YpasHeHue lllpeaunrepa, WV -
BOJIHOBast QYHKIMS U P2AV - Mepa BEpOSTHOCTH HAXOXK/ICHHS SMeKTpoHa. KBaHTOBBIE uKCIIa,
uX (pu3nuecKkuil CMbICI KaK MapaMeTPOB, OMUCHIBAIOIINX COCTOSIHUE 3JIEKTPOHA B aTOME.
5. Pacmpenenenue 371eKTPOHOB B MHOI'ORJIEKTPOHHBIX aroMax. IIpuHIMI MHHUMYyMa SHEpPrud,
3anper Ilaynu, npaBuno Xynpaa, npasBuna KieukoBckoro. IlocTpoeHue 3ieKTpOHHBIX
KOoHurypauuii aromoB u uOHOB. S,p,d,f-Dnementsi. CoBpeMmeHHas (opMyIHpOBKa
[Tepuoanueckoro 3akoHa MeHieneena.
6. Ilepuomnueckuit 3akoH MeHneneeBa, crapas U coBpeMeHHas (opmynaupoBka. CBs3b
3aI0JHEHUSI IEPUOIMYECKOI CUCTEMBI CO CTpoeHueM atoma. S,p,d,f-anementsl. Onpenencuue
CTPYKTYpPHBIX 3JIEMEHTOB IE€PUOJUYECKON CUCTEMBI (IIOPSAAKOBOIO HOMEpa, Iepuoja,
IPYIIbl, HOATPYIIIBI) B COOTBETCTBUU CO CTPOEHUEM aToOMA.
7. VI3MeHeHME XapaKTEpUCTHUK aTOMOB 3JIEMEHTOB (paauyca, NOTEHIMana HOHU3AlUY, CPOICTBA
K DJIEKTPOHY, OJJIEKTPOOTPHUILIATEIBHOCTh) B TMEpUoJax MW rpynmnax. BiusHue 3THX
XapaKTEpUCTHK Ha CBOMCTBA IPOCTBIX BEILECTB.
8. T'pynmoBasi, TUIOBAsI aHAIOTWS, TIOJHBIE W HETIONHBIE AJIEKTPOHHBIE AHAIOTH. JIArOHATGHBIE CXOJICTBA
WEMEHTOB. BTOpHYHAs 1 BHYTPEHHSIS IEPHOIMYHOCTD.
9. OOmme mpenctaBieHHs 00 YpOBHSX OpPraHU3AIMM BEIIECTBA. BUABI XUMHUYECKHX CBS3EH
(MOHHAas CBs3b, METAJNIMYecKas CBs3b, KOBaJECHTHas CBsA3b). [loHATHE O Mojekyiae U ee
OCHOBHBIX XapaKTE€PHBIX MPU3HAKAX.
10. KoBanenTtHass cBsi3b. OCHOBHBIE TIONOXKEHUS METOAA BAJIEHTHBIX CXeM. MeXxaHU3Mbl
o0pa3oBaHUs KOBaJEHTHOW CBA3M (OOMEHHBIH, JOHOPHBIN, JaTUBHBIN). HarmpaBieHHOCTB
CBsi3el B IPOCTPAHCTBE, X THOpuaAn3anus. ['eoMeTpusi OCHOBHBIX MOJIEKYJISIPHBIX CUCTEM.
11. OcHOBHBIE TOJIOKEHUST METO/1a MOJICKYJIIPHBIX OpOUTANICH.
12. ®usnyeckue CBOMCTBAa PACTBOPOB: JIaBJICHHWE HACHIIIEHHOIO TIapa  pPacTBOPUTEI,
TEeMIEpaTyphl 3aMep3aHusl U KUIIEHUSI paCTBOPOB.
13. PacTBOpBI  3MEKTPONUTOB, M30TOHUYECKUH KOI(PPUIUEHT, TEOpHs SIEKTPOIUTHUECKON
nuccounanuu C. Appenuyca. Jlocronncra u Hepoctatku Teopun C. Appenuyca.
14. CoBpemeHHbIe NPEACTARICHHSI O IMCCOLMALHN CHITHHBIX U CITA0BIX AMEKTPOIIUTOB.
15. Teopus xuciaor u ocHoBaHuil bpencrema-Jloypu. Ilporonus, nporonuTsl, amMOIUTHI.
KoOHCTaHTBI KHCIOTHOCTH, OCHOBHOCTH.
16. [lepBoe Ha4aIO TEPMOAMHAMHKH - 3aKOH COXPAHEHUS SHEPTHU. DHTANBIHUS, KaK (QYHKIUS
COCTOSIHUSI CHCTEMBI, TEeTUIOBbIE A PeKThl peakiuii. 3akoH 'ecca u cieacTBUs U3 HETO.
17. Bropoe Havamo TepMOAMHAMUKU. OHTponus cucreMbl. OHeprus [ubb6ca. VYcinous

~w
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CaMOIIPOU3BOJIBHOTO OCYILIECTBIEHUS ITPOLIECCOB.

18. Xumunueckas kuHeTHKa. CKOPOCTh XWMHUYECKOW pEakluHh, 3aBUCUMOCTh CKOPOCTH
XUMHAYECKHX TIPOLECCOB OT TEMIIeparypbl. DMnupuueckoe npasuio Bant-I'odda. Teopus
3¢ PeKTUBHBIX COyAapEeHUI. DHEPrys aKTUBAIMK. Y paBHEHHUE AppeHnyca.

19. CxopocTh XMMHYECKOH peakiuy, 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKHX MpPOIECCOB OT
KOHLIEHTpALlMM PEareHToOB. 3aKOH JEUCTBYIOIIMX Macc. KnHeTnyeckoe ypaBHEHUE peakluu.
MonekynspHOCTb U MOPAJOK PEAKLIHUH.

20. Katanus, kaTaau3aTopbl, HHTHOUTOPBL. MeXaHu3Mbl KaTaausa.

21. OGpatumble 1 HeoOpaTUMBbIE MPOIECChl. XUMHUECKOE PaBHOBECHE, KOHCTAHTAa PaBHOBECHSI.
CwmelieHne paBHOBECHS NpPU HU3MEHEHUM KOHILIEHTpAallMM; NpU H3MEHEHUH o0beMa u
JlaBJICHUs; IpU U3MeHeHuu temrneparypsl. [Ipunnun Jle-Iarense.

22. KoopaunanuoHHble coenuaenus. Knaccudukanum 1 HOMEHKIaTypa

KOOpPJMHALIMOHHBIX coeqMHEHUH. CTPYKTypa KOMILJIEKCHBIX HOHOB.

KoopauHanioHHOE 4KCII0, IEHTATHOCTD, 3aps KOMIUIEKCHOTO HOHA.

CpaBHeHuE cocTaBa U CBONCTB KOMIUIEKCHBIX U IBOMHBIX cousiel. [Ipumepsi.

23. U3oMepusi KOMILIEKCHBIX COeIMHEHUI. Y cI0BUsS 00pa3oBaHus U pa3pylIeHUS

KOMIUIEKCHBIX cOeIMHEHUH. [IpumMepsl.

24. XapakTepHuCcTUKa OCHOBHBIX KJIACCOB KOMIUIEKCHBIX COEIMHEHU: aMMHUaKaTOB,

TUIPOKCOKOMILIIEKCOB, allUJOKOMILJIEKCOB, KApOOHUIIOB.

25. XuMHueckas CBs3b B KOMIUIEKCHBIX coenHeHusX. [IpuHIum ee paccMoTpeHus

C MO3UIMI TEOPUHU BAIICHTHBIX CBs3€H. JIOCTOMHCTBA U HEOCTATKUA TEOPHUH.

26. IIpupoga XuMUYECKON CBSA3H B KOMILIEKCHBIX COeUHEHHIX Teopus

KPUCTAJIIMYECKOTO MOJIS.

27. Juccouuanus KOMIUIEKCHBIX COeIMHEHUN B BOJIHBIX pacTBopax. Koncranra

HECTOMKOCTU KOMILIEKCHBIX HOHOB. Y CJIOBUS Pa3pyILIEHUsI KOMIUIEKCHBIX
coenuHeHui. [Ipumepsr.

5.4. MeToauyeckne Marepuajbl, ONpeleJsAONIie MPOUEeIYPhbl OUEeHUBAHUS 3HAHMH,
YMEHHUIi, HABBIKOB M (WJIH) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YKIIHMX 3TAMbI
¢GopMupoBanusi KOMIeTEeHIM A

OcBoeHME AMCHMILTUHBI TpeAycCMaTpUBaeT OIpoc, MOKJaj, Mpe3eHTanuio, pedepar,
TGCTI/IPOBaHI/Ie , BBIIIOJIHCHUC HpaKTI/I‘-IGCKI/IX pa60T.
TpeGoBanus k 3auery
3aueT mMpoOBOMUTCS MO BompocaM. Ha 3adere CTyIEHTHI JODKHBI J1aBaTh Pa3BEPHYTHIC
OTBETHI Ha BOIIPOCHI, TPUBO/ISI JOCTATOYHOE KOJIMUYECTBO MPUMEPOB .
MaxkcuManbHOE KOIUYeCTBO 0ajIoB 1o aucuuiinHe - 100 6aioB.
MaxkcuManbHOE KOJIUYECTBO OalljioB, KOTOPOE MOXKET Ha0paTh CTYACHT B TEYCHUE
ceMecTpa 3a pa3audHbie BUABI paboT —80 6asoB.
[IpomexyTouHas aTTecTalus MPoBOJUTCS B popme 3aueTa.
MaxkcumanbHast cymMMa 0ajulOB, KOTOpBIE CTYACHT MOXKET MOJIy4nTh Ha 3adere — 20
0ajIoB.

IxaJia oneHUBAHUA 3a4YeTa

Kpurepuii onieHnBanus bambr

[TomHO packpbITO conepkaHHe MarepHaja B 00beMe MPOrpaMMBbl; 16-20
YEeTKO M NPaBWIbHO JaHBl ONpPEIENCHHUs M PACKPHITO COJEpKaHUE
NOHATUI; BEpHO  HCHOJB30BAaHbI HAayyHblEe TEPMHUHBL; IS

A0Ka3aTCJIbCTBa HCIIOJb30BAHBI PA3JIMYHBIC YMCHUA, BBIBOABI H3
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HaOJIOZIGHUIT U OMBITOB; OTBET CAMOCTOATENbHBIN, MCIOIb30BAHBI
paHee MpuoOpEeTEHHBIE 3HAHUS.

PackpeiTo OCHOBHOE cojAep)KaHME MaTepuana; B OCHOBHOM 11-15
MMpaBUJIbHO AaHbI OIPCACIICHUA OHATHI U HUCIOJL30BAHBI HAay4YHBIC
TCPMHHBI; OIpCACIICHUA HOHATUH HCIIOJIHBIC, JOIMYUICHBI
HC3HAYUTCJIbHBIC HAPYIICHHA IMOCJICAOBATCIIBHOCTU H3JI0KCHUA,
HeOOJIbIINEe HETOYHOCTU MPH HCIOIb30BAHUM HAYyYHBIX TEPMHHOB
WIH B BBIBOJIAX M 0000IIEHUAX U3 HAOIIOCHHU U OTIBITOB.

YCcBOEHO OCHOBHOE cCoOjep)KaHHe Y4YeOHOro marepuanga, HO 6-10
U3JI0KEHO  ()parMeHTapHO, HE  BCerga  IOCIEA0BATEIbHO;
OIIpENIeIICHUs] TTOHITUH HEJIOCTATOYHO YETKHE; HE HCIOJb30BAHbBI B
Ka4eCcTBE JI0KA3aTeIbCTBA BHIBOABI U 000OIICHUS U3 HAOIIOACHUN U
OTIBITOB WJIM JIOMYIICHBI OMIMOKK MPH WX H3JI0KECHUU; JTOMYIICHBI
OIIMOKMA W HETOYHOCTH B MCIOJB30BAHUU HAYYHOU TEPMHUHOJIOTHH,
ONPEAEIICHUHN TTOHSITHH.

OcHOBHOE co/iep>KaHHUE BOIIPOCAa HE PACKPBITO; HE JaHbl OTBETHI 0-5
Ha BCIIOMOTaTelbHbIE BOIPOCHI; JOMYIIEHbl TIpyOble OLIMOKU B
ONpeCaACIICHUU HOH?[TI/If/'I, IIPpU UCII0JIb30OBAHUU TCPMUHOJIOTHHU.

HTorosas mkaja BbICTABJIEHHS OLEHKH 10 JUCHHUILIMHE

HroroBas oueHKa IO JHUCLUIUIMHE BBICTABISETCS IO NPUBEACHHOW Hmke wkane. llpu
BBICTABJICHUU WTOTOBOHM OLIEHKM INPENoAaBaTe]IeM YYUTBIBAETCS paboTa CTyJIeHTa B TEUYEHUE
BCEr0 CpOKa OCBOCHMS IUCUUIUIMHBI, a Takke Oaibl, MOJy4YeHHbIE Ha MPOMEXKYTOUHOM

aTTeCTaIlHH.
Baanbl, nojyyeHHbIe 00y4alOIUMCS B OueHka 1Mo IMCHUILINHE
TeYEeHHE 0CBOCHUS AU CIUTINHBI
81-100 3a4TEHO
61-80 3a4TEHO
41-60 3a4TEHO
0-40 He 3aureno

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE

JAUCIHUITINHBI
6.1 OcHOBHas JIMTEPATypa

1. Axmeros, H. C. O6mas u neoprannueckas xumusi / H. C. AxmeroB. — 13-e u3n., crep. —
Canxkr-IlerepOypr : Jlanb, 2023. — 744 ¢. — ISBN 978-5-507-45394-8. — TekcrT :
aNeKTpOoHHBIH // JlaHb : anekTpoHHO-OnbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/267359 (mara obpamenus: 11.01.2025).
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2.. IesenbkoB A.B., lIpo3noB A. A., Tamm M. E. OGmias u Heopranuveckasi XuMus: yaeOHoe
nocobue. U3natensctBo: Jlaboparopus 3nanwmii, 2021, 591 ctp.

3. HwmBamze A. HO.O0mas u Heopranudeckas XxumMus : B 2 T. T. 1 : 3aKoHBI U KOHIISIIIINH -
yaeOHoe nocobue. MznarensctBo: JlabopaTopus 3Hanui, 2022, 495 ctp.

6.2. lonoTHUTEIbHAS JIUTEPaTypa

1. l'acanammeB, A. M. KoMmIIeKCHBIE COETMHEHHS : ydeOHO-MeToauueckoe mocooue / A. M.
lacananues, II. H. lacamanmeBa. — Maxaukana : HAI'TIY, 2024. — 32 c.— Tekcr:
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/442691 (narta ob6pamenus: 11.01.2025).

2. I'muuka, HJI. O6mas xumus [Tekct]: yueOHUK 11 By30B B 2-X 4. - 19-¢ uzn. - M.: IOpaiir,
2017.

3. XKomaun, A.B. Obmas xumus [DnekTpoHHBIN pecypc]: yueOHuk. - M. : [DOTAP-Menua,
2014. — 400 c. — Pexxum pocryma: http://www.studentlibrary.ru/book/ISBN9785970429563.html
4. Amapues, A. WM. O6mas xumusi[ DIeKTpOHHBINA pecypc]: cO. 3a1aHuii ¢ IpUMepaMu PeIIeHU:
yueb. mocobue st By3oB / A. . Amapues, JI. . Abponuna. — 2-e uzn. — M. : FOpaiit, 2018.
— 118 c¢. — Pexum poctyna:https://biblio-online.ru/viewer/94F60741-1A1B-4FBF-9072-
A3DB9B54AA89/obschaya-himiya-shornik-zadaniy-s-primerami-resheniy#page/1

5. babkoB, A.B. O0mas u Heopranuyeckass Xxumus [DnekTponHsiii pecypc]. - M. : IDOTAP-

Menua, 2016. - 384c. — Pexxum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970438503.html
6. I'munka, H. JI. 3agaun u ynpakHeHus: mo oOmieil Xxumun|[ dIeKTpOHHBIN pecypc]: y4eo.-

npakt. nocodue . — 14-e u3n. — M. : IOpaiir, 2018. — 236 c¢. — Pexxum goctyna:https://biblio-
online.ru/viewer/42CADAEQ-F729-47F0-BD2C-9BF1FA027806/zadachi-i-uprazhneniya-po-
obschey-himii#page/1

7. Pocun, U1.B. OO6mas u Heopranuueckass xumusi [Tekcr]: coBp. Kypc : yuel. mocobue ajis
By30B / . B. Pocun, JI. /1. Tomuna. - M. :FOpaiit, 2015. - 1338c.

8. Cemenos, M.H. Xumus [OnextpoHHBIN pecypc]: yuebHuk ansa By3oB / Cemenos U. H.,
[leppumoa U. JI. - CII6. : XUMU3JAT, 2017. — 656c. — Pexum pocryma:
http://www.studentlibrary.ru/book/ISBN978593882915.html

9. Cysopos, A.B. O6mas u Heoprauuyeckast Xumus [ Tekct]: yueOHUK Ui By30B B 2-X T. /
A. B. CyBopos, A. b. Hukonbsckuii. - 6-¢ u3n. - M. : FOpaiit, 2017.

6.3.Pecypcnbl nH(OPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET»
1. http://www/Cemport.ru
2.http://www.iprbookshop.ru/searchresults.html
http://www.rushim.ru
http://www. Alhimik.ru
http://www.for-stvdents.ru/details/neorganicheskaya-hiiTiiya-v-3-h-tomah.html
http://www.for-stydents.ru/details/kurs-obschey-himii.html
http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-
uchebnoe-posobie.html

7. METOAUYECKUE YKA3AHMUSA 11O OCBOEHUIO JTNCHUIIJIMHBI
1. Meronuyeckue peKOMEHJALMU [0 TMOATOTOBKE K MPAKTHUYECKUM U JabOpPaTOPHBIM
3aHATUSAM
2. Mertoanyeckre peKOMEH/IAIUH 110 OPTaHU3aIUN CAMOCTOSITEIIHHON pabOTHI CTYIEHTOB

8. TH®OPMALIMOHHBIE TEXHOJIOTI'MHU AJ1s1 OCYHIECTBJIEHUSA
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https://znanium.ru/catalog/authors/sevelkov-andrej-vladimirovic
https://znanium.ru/catalog/authors/drozdov-andrej-anatolevic
https://znanium.ru/catalog/authors/tamm-marina-evgenevna
https://znanium.ru/catalog/books/theme/2704/1
https://znanium.ru/catalog/publishers/books?ref=9131670c-01ba-11e8-b7ea-90b11c31de4c
https://znanium.ru/catalog/authors/civadze-aslan-usupovic
https://znanium.ru/catalog/publishers/books?ref=9131670c-01ba-11e8-b7ea-90b11c31de4c
http://www.studentlibrary.ru/book/ISBN9785970429563.html
https://biblio-online.ru/viewer/94F60741-1A1B-4FBF-9072-A3DB9B54AA89/obschaya-himiya-sbornik-zadaniy-s-primerami-resheniy#page/1
https://biblio-online.ru/viewer/94F60741-1A1B-4FBF-9072-A3DB9B54AA89/obschaya-himiya-sbornik-zadaniy-s-primerami-resheniy#page/1
http://www.studentlibrary.ru/book/ISBN9785970438503.html
https://biblio-online.ru/viewer/42CADAE0-F729-47F0-BD2C-9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii#page/1
https://biblio-online.ru/viewer/42CADAE0-F729-47F0-BD2C-9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii#page/1
https://biblio-online.ru/viewer/42CADAE0-F729-47F0-BD2C-9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii#page/1
http://www.studentlibrary.ru/book/ISBN978593882915.html
http://www/Cemport.ru
http://www.iprbookshop.ru/searchresults.html
http://www.rushim.ru/
http://www/
http://alhimik.ru/
http://www.for-stvdents.ru/details/neorganicheskaya-hiiTiiya-v-3-h-
http://www.for-stydents.ru/details/kurs-obschey-himii.html
http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-uchebnoe-posobie.html
http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-uchebnoe-posobie.html

OBPA3OBATEJIBHOT'O ITPOLLECCA IO JUCIHUIIJIMHE
JIuueH3noHHOe MPporpaMMHoe odecreyeHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNHpopmManoHHBIE CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLitroc»

I[Ipodeccnonanbubie 6a3b1 JAHHBIX:

fgosvo.ru — ITopran PeepanbHbIX FOCYAAPCTBEHHBIX 00pa30BaTENILHBIX CTAHIAPTOB BEICILIETO
00pazoBaHus

pravo.gov.ru - OdunmanbHbI MHTEPHET-IIOPTAI IPABOBOY HH(MOPMALIUU

www.edu.ru — ®enepanbHblii moprai Poccuiickoe o0pasoBaHue

CB000/1HO pacnpocTpaHsieMoe NPOrpaMMHoOe odecreyenmne, B TOM YUCJIe 0Te4eCTBEHHOT0
NMPOM3BOACTBA

OMC IIneep (1151 BocripousBeAeHUsI DIIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MatepuanbHO-TEXHUYECKOE 00ecIiedeHe JUCITUIIMHBI BKIIOYaeT B ce0s:
- yueOHBIE ayIUTOPUHU JUIsI TPOBEACHHS 3aHATHUN JEKIMOHHOTO M CEMHUHAPCKOTO THIIA,
KYpPCOBOTO MPOEKTUPOBAHMSI (BBIMOJHEHUS KYpPCOBBIX PadOT), TPYNNOBBIX U MHIUBUIYaTbHBIX
KOHCYJIBTAIIMM, TEKYIIETO KOHTPOJISI M MPOMEKYTOUYHOW aTTECTAlMH, YKOMIUIEKTOBAaHHBIC
yueOHOI MeOelnblo, TOCKOU, IeMOHCTPAMOHHBIM 000pYI0BAaHUEM;
- TOMEUIEHUs JUIsi CaMOCTOSITEIbHOM paboThl, YKOMIUIEKTOBAaHHBIC Yy4eOHON Mebenblo,
MEPCOHAIBHBIMU KOMITBIOTEPAMHU C MOAKIIOUEHUEM K ceTH MHTepHeT u obecrneueHneM J0cTyna
K 9JIEKTPOHHBIM OMOIHOTEKaM U B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY .
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http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

