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Pa6ouas nmporpamMma AucUMILTAHE] «HeopraHuyeckas XMMHA» COCTaBIeHa B
COOTBETCTBHH C TrOCYAapPCTBEHHBIM 00pa30BaTeIbHEIM CTaHAAPTOM BBICIIErO
o6pasoBanus @I'OC BO no HampasleHHIO IOATOTOBKH:

06.05.02 dyHnaMeHTalbHAas U IPUKIagHas OHOJI0rus
ITporpammy coctasui B.W. 3eneHoB, OoIeHT Kadeaphl ob1mel, BEOpraHu4eCcKon

xumuu ¥ BT B xumMuH, IOLIEHT, K.X.H.
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Pabouas nporpamma aucuMIUIMHEL « HeopraHudeckast XMMHUsA» yTBEpXKAeHa Ha
3acelaHuM Kadeapsl(pa3paboryuka) obnieit, Heopranwyeckoit xumud u BT B
XUMHH:

[Tpotokon Ne 10 ot 27.04.2026r

3aB.kadenpoit (paspaborunxa) B.A. BONBIHKHH , JOUEHT, K.X.H. M

Pa6ouasi nporpaMMa yTBep)k[€Ha Ha 3acelaHui y4eOHO- METONUUYECKOMH
KOMHCCHH (aKyNnbTeTa XHMHH U BEICOKHX TEXHOJNOTHIA:

[Tpotokos Ne 7 ot 29.04. 2026r

[Tpencenarens komuccuu A.B. becrianos, JOLIEHT, K.X.H. /E :‘;Z;

Penensentsl: Kononenko H.A., npodeccop xadenps! pusndeckoit xumuu Ky6I'V,
I.X.H., Ipodeccop

[Metpos H.H. renepansusiii gupektop OO0 «HTEIEKTYalbHEIE
KOMITO3ULIMOHHBIE peleHus, K. X.H.



1 [eau v 3a1a49u U3yYeHUsT TUCHHILIMHBI (MOTYJIs1)

1.1 Ileab ocBOEHUA TUCHUTLTHHBI

CdopmupoBaTh IETOCTHOCTh BOCHPUATHS XHMHHU, TOKa3aTh €€ TECHYI CBS3b C
KU3HECATCILHOCThIO OMOJIOTHYECKUX CHUCTEM, PACKPBITh XUMHUYECKHE M (PU3UKO-XHUMUYECKUE
aCIeKThl MPEBpAIIEHUH MOJIeKyJla — KJIeTKa — Ouojornyeckas cucremMa. OCHOBHOE BHUMaHHE
yIIEJICHO OTOOPY CamblX OOIIUX W MPUHIMIHAIBLHO BaXKHBIX 3aKOHOMEPHOCTEH B MPOTCKAHUU
MPOIIECCOB B XUMHUUYECKHX CHUCTEMax, B YCTAHOBJICHUHU CBS3EH MEXIy COCTaBOM, CTPOSCHHUEM W
CBOMCTBaMHM BEIIIECTB.

1.2 3apauyu AUCHUIIIHHBI

CdopmupoBaTh y CTYACHTOB:

e 3HaHHE OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEH NPOTEKAHHUS XMMUYECKHIX TPOIIECCOB;
e aHANM3MPOBATh U KIACCH(PUIUPOBATH XMMUYECKHE CUCTEMBI H IIPOTEKAOIIME B HUX PEAKIIHH;
* YMCHHE MPECKA3bIBATh CBOMCTBA BEIIECTB HA OCHOBE 3HAHUS UX CTPOCHUS U IPUHIIUIIOB
XUMHYECKHUX MPEBPAILCHHU;

® TIpE/CTaBJICHHE O HanboJiee rIaBHbBIX JOCTHKEHUSX U MPoOeMax COBPEMEHHON XUMHUU, €€
MPAKTUYECKUX BO3MOXKHOCTSIX;
® HAaBBIKHM HKCIIEPUMEHTAIBHONW paboThI B 1abopaTopuy;

1.3 MecTo qucuunMHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Huctunnuna «Heopranuueckass XUMHs» OTHOCHUTCS K o0si3arenbHOM uactu broka 1
"Mucuumaueel  (Monynu)" ydeOHOro TMJjlaHa MO HampasieHuto mnoarotoBku — 06.05.02
OyHaamMeHTanbHas M MpUKIagHas Ouosiorus (CrenuamuTeT) 0a3upyeTcsl Ha IIKOJNbHBIX 3HAHUSIX
Kypca Xumuu, pusuku (ra3oBble 3aKOHbBI, CTPOCHHE aTOMa U JIp.)

JlaHHasi OUCHUIUIMHA SBISETCS MPEANICCTBYIOMICH IS JUCHUIUTAHBI  «OKOJOTHS,
«buoxumusny, «MoinekynspHas OMOIOTHSI» U Jp.

B cooTtBercTBUM ¢ pabouuM yueOHBIM IUJIAHOM JUCIUIUIMHA H3ydaeTcsa Ha 1 Kypce mo
ouHOM popme 00yueHus. Bua npomexyTouHON aTTecTalyu: 3a4eT.

1.4 TlepeuyeHb MIAHUPYEMBIX pPe3yJIbTATOB 00y4eHHs N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX € VIAHMPYEMBbIMH Pe3yJIbTATAMM 0CBOeHHS 00pa30BaTe/IbHOM MPOrpaMMbl

N3yuenune nanHoi y4eOHON AUCIIUTUIMHBI HAMPaBIeHO HAa POopMUpPOBaHUE Y 00 yHAIOIITXCSI
CJIENYIOINX KOMIIETEHLINN:

Ko v HauMeHOBaHHE
WHIWKATOpa™® TOCTHKEHUS PesynbTaThl 00y4ueHus MO TUCIUTIITHHE
KOMIIETEHINN

OIIK-3. CriocobeH ucroib30BaTh 3HAHHE COBPEMEHHBIX TEOPETUIECKUX U METOANIECKUX
MOJIXO/10B TOUHBIX U CMEXHBIX HayK IS peIlIeHUs] MeXIUCIMITIMHAPHBIX 33/1a4 B chepe
npodeccnoHaNIbHOM e TEIbHOCTH.

NOIIK-3.1. Nmeer mpencraBieHus | 3HaeT OCHOBHEIE MHOHSTHS u 3aKOHBI OOIIEH,
00 COBPEMEHHBIX HANPABIECHUAX | HEOPTAaHUYECKOH, 3aKOHOMEPHOCTH MPOTEKAHHUS
(U3MKH, XMUMHH M HayK o 3emie,| XMMHYECKHX MPOLECCOB CBOMCTBA HEOPraHMYECKHX
aKTyaJbHBIX npobnemax | BEIICCTB

OHOJIOrMYECKUX HayK u
MEPCIIEKTHBAX MEKIUCITUTLTHHAD-
HEIX MICCJIEJOBAHUIA.




Kox u HaumenoBanue
WHAWKATOpa™* TOCTIKEHUS

Pe3y.]'H>TaTBI OGy‘ICHI/IH IO JUCLHUITIIMHEC

KOMITETEHITUN

YMeeT npoBOIUTH pacyeThl IO OCHOBHBIM 3aKOHAM XHUMUH,
MOJIb30BATbCS ~ XMMUYECKOW  CHMBOJHUKOH; MPUMEHSThH
3HaHUSA (PYHIAMEHTAIBHBIX Pa3elIOB XUMHH JJIsl OMIHCAHUS
ABIIGHUN,  MPOUCXOJSAIIMX B  JKMBOM  KIETKE, B
OMOJIOTUYECKUX CUCTEMAaX, TPUMEHSTh MOJIyYCHHbIC 3HAHUS
[0 XUMUH ISl pelieHus NpodecCHOHaNbHbIX 3a/1a4;
Brnazgeer cniocoOHOCTBIO BHEAPATH TOCTHKEHUS XUMUH IPU
pelieHnu TpohecCHOHATBHBIX 3a7a4

HOIIK-3.2.Vicnionb3yeT B| 3HAaeT OCHOBBI XMMHUUYECKOTO AKCIEPUMEHTA, CTaHJIaPTHHIC

npodecCHOHATLHON JEeSITETPHOCTH | METOJMKU XUMHUYECKHUX UCCIICTIOBAHUN

HaBbIKU MIPOBEICHUS

1a00paTOPHBIX UCCIICIOBAHMM, | YMeeT 6€30IacHO MOJIb30BaThCS XUMHUYECKUMH PEaKTUBAMU

COBPEMEHHBIE  METOJIbl  XHMHH, | U XUMHYECKUM 000pynOBaHUEM; MIPOBOANTH

buzuku, MaTeMaTHYECKOro | SKCIEPUMEHTAIbHbBIE HCCIEI0BaHUS U aHATU3UPOBATh

MOJICTTUPOBAHUS U | pe3ysbTaThl

MaTeMaTHYeCKOW CTaTUCTUKH, a| Bianeer HaBbkaMu paboOThl B XMMHUYECKOU jabopatopuu u

TaKxKe COBPEMEHHBIC | TEXHOJOTUYECKHUX YCIOBHSIX, C XUMUUECKUMU PEAKTUBAMHU U

oOpa3oBaTenbHbIC U | XUMHYECKHM 000pyI0BaHHEM

MH(POPMAIIMOHHBIE TEXHOJIOTHH.

NOIIK-3.3.IlpuoOperaer  HOBBIE
3HaHHA B 00jJacTd OHOJIOTHH,
TOYHBIX M  CMEXKHBIX  Hayk,
HCIIOJIB3YS COBPEMEHHBIC
00pa3oBaTelIbHbIC 5
nH(OPMAaLIMOHHBIE TEXHOIOTUN

3HaeT  METOHOJIOTUIO XUMUH, BO3MOXHBIE  PHCKH,
COBpEMEHHbIe  0Opa3zoBarelbHbIE W WH(POPMAIIMOHHBIC
TEXHOJIOTUU

YmMmeer MMPOrHO3UPOBATE HEPCIEKTHBBI W COOUAJIBHBIC

MOCJIEACTBHS UCIOJIb30BaHUS TOCTHKEHUN COBPEMEHHOMN
XHWMHH ,[IPOTHO3UPOBATH NEPCIIEKTUBBI U COLIUAIbHBIC
MOCIIEACTBHSI CBOCH MPO(hecCHOHANBHOM AeATEIbHOCTH

Brnazneer cnocoOHOCTBIO IPUHUMATh TPAMOTHBIE, HAYYHO
000CcHOBaHHBIE MPO(HECCUOHATBLHBIE PEIICHUS

Pe3yJ'IBTaTI:>I O6y‘leHI/I${ Mo JUCHUIINIMHEC NOCTHUTAOTCA B paMKaX OCYHICCTBIICHUA BCCX BUIOB
KOHTaKTHOH M CaMOCTOSTEIIbHOM pa6OTBI 06y11a101111/1xc;1 B COOTBCTCTBUU C YTBCPKIACHHBIM

y4€OHBIM IJIAHOM.

NHnukatopel  JOCTUKEHUS

KOMIIETEHIIUM  CUMTarOTCsl  COPMHUPOBAHHBIMH  TIpU

AOCTHIKCHUU COOTBCTCTBYIOIIUX UM PE3YJIILTATOB O6y‘IeHI/IH.

2. CTpyKTYpAa U cojiep:KaHue TUCIUTLINHBI

2.1 PacnpenesieHue TPYI0EMKOCTH JUCUMIJIMHBI 110 BUaM padoT

O61m1ast Tpy10EMKOCTh TUCIMITIMHBI cocTaBisgeT 3 3aueTHbIX eauuull (108 gacos), ux
pacmpesieneHre o BUaaM padoT IPECTaBICHO B Ta0OIHIIe

dopma 00yueHUs
Bcero ogHast
Bujist pabot 4acoB 1
ceMecTp
(gacer)
KonrtakTHasi padoTa, B TOM YHCIe: 57,2 57,2
AyauTOpHBIe 3aHATHS (BCEro):
3aHATHS JIEKIMOHHOI'O THIIA 16 16
J1a00paTOpHBIE 3aHITHS 36 36




HNnas xoHTaKTHasA padoTa:
Kontpons camoctositensHol pabotsl (KCP) 5 5
IIpomesxyrounas atrectams (MIKP) 0,2 0,2
CamocrosiTesibHasi pad0Ta, B TOM YHCJIe: 50,8 50,8
OdopmieHue 1a00paTOpHBIX PadOT 20 20
CaMOCTOSITeNTbHOE U3YYCHHE TEOPETHYECKOTO 29 29
Marepuaia
CaMOCTOATEIILHOE PEIICHUE 3a1a4 8,8 8,8
KontpoJn:
[MToaroroBka K SK3aMeHy , , - -
O6masn yac. 108 108
TPYAOEMKOCTh B TOM 4HCJIe 57.2 57.2

KOHTaKTHast

padora

3a4. efj 3 3

2.2 Conep:xkaHue THCHHUILIHHBI
Pacnpenencnue BUIOB y4eOHOH pabOThI M KX TPYJOEMKOCTH IO pa3JiesiaM JUCIUTUINHBL.
Pa3 el (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B 1cemectpe (04HO# (hopMbI 00yUCHNMS)

KonnyectBo yacos
No Haumenosanue pa3aenos (Tem) Beero Ayg:ggf: a BHG%};%IETTZP Had
JI 113 JIP CPC

1 Beenenune. OCHOBHEIE TOHSTHS ¥ 3aKOHBI XUMHH. 10 ) 4 6

" | Knaccel HeoOpraHU4ecKuX COeqMHEHUI
) Crpoenue BemiectBa. [lepuonnueckuit 3aKoH U 12 2 4 6

" |mepuoaunueckas cucrema snementos J1.1.

MengeneeBa. XUMHUYECKAsI CBSI3b.

3 OHepreTuka XUMHUYECKHX MPOIIECCOB. XMMHYECKas 10 2 4 4
TePMOIMHAMHKA U XUMUYECKOE PaBHOBECHE.

4. | Xummueckas kuHeTHKA. KaTtamus. 10 2 4 4

5. | PactBopsbl. Peakiiv BBOTHBIX pacTBOpax. 12 2 4 6

6. XUMHUSA KOMIUIEKCHBIX CO€IUHEHUN. 10 2 4 4
KommiexcooOpazoBaHue B pacTBOpax.

OKHUCIUTENTHHO-BOCCTAHOBUTENLHBIE TIPOLIECCHI, MX 2 4 4

7. |3aKOHOMEPHOCTH M UX POIIb B OMOIOTUYECKUX 10
cUCTeMax. DIEKTPOXHUMHUYECKHUE TTPOIIECCHI.

8. |0030p CBOMCTB IEMEHTOB M HX BaXKHEHIIMX coequHenuit. | 28,8 4 8 16,8
HUTOI O no pazoenam oucyuniuul 16 36 50,8
Konrpons camocrositesnsHO padotsl (KCP) 5 - - 5 -
[Ipomesxxyrounas atrectarws (MKP) 0,2
[MoaroToBka K TEKyIieMy KOHTPOJIFO -

OO1m1ast TPyA0EMKOCTb TI0 AUCITUTLTHHE 108
2.3 Conep:xkaHue pa3aeioB (TeM) TUCHHNIHHBI
2.3.1 3aHaATHSA JEeKIHUOHHOTO THNIA
No HanmenoBanue pasaciia COﬂCp)KaHI/IG paszena (TCMBI) CDopMa TEKYLICTO
(Tempr) KOHTPOJISI
1/ BBenenue. OcHoBuble| [Ipeamer u 3apaun xumMun OCHOBHBIC TIOHSTHS U 3aKOHBI XUMHH. | Y CTHBIA OIIPOC,
TIOHATHSL 51 3akoHbl| Ponb XuMuM B HaydyHO-TEXHMUYECKOM Iporpecce. PasBurtue KP,
XUMHUH. Kiaccpl | XMMUM B MEXIMCIMIUIMHAPHBIX HAy4YHBIX oOsacTsix. [IpoGiemsr JIP
HEOpraHn4eCKux skojiornd. HoBrle HanpaBJICHUA COBpeMeHHOﬁ XMMHUHU H
COGHI/IHGHI/Iﬁ XHUMHYECKOH TEXHOJIOTUH. I/IHTel"paL[I/II/I U CHUHTE3a
€CTeCTBEHHOHAY4YHbIX  3HaHMi. Kilaccel  HeopraHuuecKux

COGHHHeHHﬁZ OKCHbI, KUCJIOThI, OCHOBaHUA, COJIH.
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Crtpoenue BelIeCTBa
Ilepuoauueckuii 3aKOoH |
MepUOTUYIEcKasl CUCTEMa
3JIEMECHTOB J.
MenneneeBa. Xumuueckas
CBSI3b.

BonHoBele cBoifcTBa 2JEKTPOHOB B aTroMe. YpaBHEHHUENE
Bpoiinsa. OCHOBBI KBaHTOBO-MEXaHWYECKOW TEOPHUH CTPOCHUS
atoMa. BoxHoBas ¢yaxmma. KBanToBeie uncia.

ATOMHBIE 8, p, d, f - opbuTanu. 3amonHEeHNE AIEKTPOHAMHA
atoMHBIX opoutaneii (AO). [Ipasuno [aynm. [IpaBuno Xyrna.
[lepnonnuecknit  3axkoH .. MeHpeneesa.

[lepronnueckas cucrema 31eMeHTOB. [leprnoanuecku
U3MEHSIOIIMecs CBOICTBa

3JIEMEHTOB, HX CBS3b CO CTPOSHHUEM 3JIEKTPOHHBIX 000JI0UEK
aToMOB. Paagnycsl aTOMOB, 3HEpTHsl HOHU3AINH,
3aKOHOMEPHOCTH B M3MEHEHUH 3THX BenuuuH. [lonoxxenne
XMMHUYECKOT0 3IEMEHTa B IEPUOMUECKON CHUCTEME KaK ero
TJIaBHeHIIas XapakTepUCTHKa. XUMHUUYecKast CBA3b.
[TepexpriBaHMEe aTOMHBIX OpOUTaNEll Kak yclIoBHE 00pa3oBaHMs
cBs3u. [ToHsATHE O METO/E BaJIGHTHBIX CBSI3EHl.
OnexTpooTpuniatenbHocTh.  CBoMCTBA ~ KOBAJEHTHOW U
noHHOH cBsi3u.  [IpencraBnenne o noiammopgusme.
MexXMONeKyISIpHBIE CHITBI B3aUMOICHCTBHSI.

XUMHUYECKast CBSI3b B KOMIUIEKCHBIX COINHECHUX.

VYerHblii onpoc

OHepreTuka XUMHUYECKH)
IpoueccoB. XHUMUYECKa
TCpMOJUHAMUKA H
XMMHYeCKOe paBHOBECHE.

OHepreTka XHMHYECKHX peakuui. TepmomuHamuyeckne
cucteMbl. OYHKIMU COCTOSIHUS (PHTANBIMS, SHTpomus, pabora
9Heprus). OHepreTuueckre dS(PQGEeKThl XUMHUYECKUX PEaKIHi.
[lepBoe Hayamo TepMOIWHAMUKU. OHTaNbIMig 00pa30BaHUs

BemecTBa. 3akoH Iecca W €ro  HCIONb30BaHUE UL
TepMOXUMHYECKUX  pacyéroB.  CTaHIapTHBIE  COCTOSHUS
BemecTBa.  [loHstue 00  sHTponmu. Bropoit  3akoH
TEpMOJMHAMUKH.  300apHO-M30TEPMHUIECKUH  MOTEHIHAI
(oHeprus I'mO0ca) Kak KpUTepHUH ©  [OBWKyIIAs CHIA
CaMOIIPOM3BOJIBHOTO  TNPOTEKAaHHS IIPOLECCOB B  3aKPBITOM

cucreme. OOparumple W HEOOpaTHMBbIE pEaKIUU. XHMHUYECKOE
paBHOBecue. ['oMo- u TeTeporeHHble paBHOBecus. KoHcraHTa
paBuoBecus. Ilpunuun Jle-llarense,

ycioBue INpuMeHHMOCTH. CMelleHHe paBHOBECHS. Y CIIOBUS
(hazoBoro paBHOBecHs

VYerHslii ompoc,
JIP

XuMHuUecKass  KUHETHKA,
Karamms.

CKOpoCcTh XHMHUYECKOW peakiun. DakTopsl, OMNpeaessIonue
CKOpOCTb peaklHH. 3akoH JedcTByromux Macc. [lopsgok u
MoJIeKyIsipHOCTh peaknuu. [IpaBmio Banat-T'odda. [Monsarue o6
SHEprus aKkTUBAllMK U aKTUBUPOBAHHOM KOMILIEKCE.

Kartanm3aTopsl, KaTalUTHYECKHE peakIud. ABTOKaTaIM3.
DepMEHTAaTUBHBIM KaTalnu3. ['OMO- M TreTepOreHHBbIM KaTalu3.
Lennsie peakiyn. [locnenoBarenbHble U NapaluIebHBIE PEAKIHH.

Yernslii ompoc,
JIP

PactBoprl. Peaknuu B
BOJIHBIX PAaCTBOpaXx.

JucnepcHble cucTeMbl MX Kiaccuukanus. TepMoanHaMudeckas
HEYCTOWYHMBOCTD TeTePOreHHBIX JIUCTIEPCHBIX CHCTEM.
IToBepxHOCTHBIE sABICHUSA U aacopOuus. CycreH3uu U SMYIbCHH.
Komnmounnele pacTBopel MW MX CBOMCTBAa. 30JM M TeNH.
Koarymsmus. A3po305, IbIMBI, TyMaHbl. ['a30BbIe PacTBOPEI.
[MapimansHoe naBnenue. 3akoH JlanproHa. XUMHUYECKas TEOPUS
pactBopoB J[.JMI. MenneneeBa. PacrtBopenme kak Quznko-
XUMHUUYecKHi mpouecc. PactBopumocts BemecTB.  CriocoObl
BBIpOXEHUS KOHIEHTpanuu. 3akoHbl Paymsa, ['eapu. Ocmoc.
3akon Bant-T'odda.

OCHOBHBIE TIOJI0KEHUS TEOPHH AEKTPOTUTHIECKON
nucconuanui. CUIbHbBIE U cl1a0ble 3TeKTpoauThl. CTeTIeHb
JIUCCOMAM U (GakTopbl Ha €€ BIHSIOUIUE.

KoncranTa aucconnarym v hakTopsl Ha e€ BIUAONHe. 3aKOH
pasbasniennsi. [ToHsTHE O TEOPHU CHIIBHBIX 3JIEKTPOJIUTOB.
AKTHBHOCTB, KO3()(UIMEHT aKTUBHOCTH, HOHHASI CHJIa

pacTtBopa.

Honnoe npoussenenue Bopl. Bonopoansrit mokaszarens (PH).
IloHATUS O KHCIOTHO — OCHOBHBIX HMHAMKaTopax. I'maponus
coseil. HeobpaTumeIii Tapous.

Yernslii ompoc,
JIP
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CreneHp W KOHCTaHTa THAPOJIM3a. BiuWsHWE TeMmmeparypsl u
pasz0aBicHHUS Ha CTETCHb

runponusa. bydepHsie pacTBopsl U ux cBoicTBa. [IpousBencHue
pactBopumoctu (ITP). YcnoBus BeimageHus ocanka

Xumus koMIUiekcHpIX | Koopnunamuonnas  teopuss  Bepuepa.  Jluranael.  Tunsl | YcTHBIN onpoc,
COCMHEHUM. KOMIUIEKCOB. JleHTaHTHOCTh. XenaTel. IIpupoga Xumuueckux JIP
KommnekcooOpasoBanne | CBsi3eli B KOMIUIGKCHBIX — COeAMHEHMAX. HoMmeHkiaTypa
B PacTBOpax. KOMIUIEKCHBIX COEUHEHHUH. MarHuTtHsIe cBOiicTBa
COCIMHEHUN.
Buosnementrl.  Buommranmsl. O0mas — xXapaKTepHUCTHKA
KOOPJMHAIMOHHBIX COSANHEHNI OMOMETAIIIIOB C OMOIUTaHIAMH.
OKucnuTenpHo- OKUCITUTEIbHO-BOCCTAHOBUTEIILHEIE MPOLIECCHI. Bmmsinne | YerHslif ompoc,
BOCCTaHOBUTEIBHBIE KUCJIOTHOCTHU cpesbl Ha MPOYKTHI OKHUCITUTEIILHO- JIP
TIPOIIECCHI, UX| BOCCTaHOBUTEIBHBIX peakuui. OmeHKa TepMOAMHAMUYECKON
3aKOHOMEPHOCTH W MX | BO3MOXXHOCTH HPOTEKaHMS OKHCIHTENbHO-BOCCTAHOBHTEIBHBIX
poib B OMONOTHMYECKUX | PEAKIMH. DNEKTPOIHBIN MOTEHIHAI. Pt HANPsDKEHNS METAIIIOB.
CHCTEMaX. CraHapTHBIE OKHCIUTENILHO-BOCCTAHOBUTEIILHBIE TOTCHIIUATIBI.
DNEKTPOXUMHUIECKHE IanpBarMYEeCKMiA JJIEMEHT. S/1C rajlbBAaHUYECKOTO
NPOLIECCHI. JJIeMeHTa. DNEeKTPOJN3  PacIlaBOB M BOIHBIX  PacTBOPOB
coneil. 3akoHsl Dapajes.
0O0630p cBoiicTBANMeMenTOB | Kitaccudukanus 1 pacripocTpaHEHHOCTh XMMHUYECKUX HJIEMEHTOB | YCTHBIH oIpoc,
Y UX BOKHEWIINX B OpraHm3Me U OKpyxaromed cpexne. Pousp sanemeHTOB- JIP

COCTMHCHHM.

OpPraHOTEHOB M MX COEAMHEHHH B PACTUTEIBHOM H >KUBOTHOM
Mupe. MeTauibl JKU3HU UX POJb B PACTUTEIBHOM U JKHBOTHOM
Mupe. Makpo- 1 MUKPO3JIEMEHTHI B CPEZIe U OpraHu3Me YelloBeKa.
Boaopoa. O mecte Bogopona B Ilepuoaudeckoit cucrteme.
W3oronsl Bopopona. dusnueckue U XMMHUYECKHE CBOMCTBA
Bozoposa. CoeiMHEHHS BOOPO/IA C METaJUIaMU U HEMETaJlJIaMH.
Bona. Crpykrypa u cBoiicTBa BoAbl. Boga kak pacTBOpHUTENH
I'anorensi. Ofmass  XapaKTepPHCTHKA. lanorensr  Kak
OKHCTUTEIH. BoIOpOIHBIC M KICIOPOTHBIC KHCIOTHI TaJIOTSHOB.
OTHOCHTEIbHAS YCTOHIUBOCTD KUCIIOPOJHBIX COCTMHECHUI
TaJloTeHOB. broxuMudeckast posb rajJoreHoB.

Kucaopoa. M3ortombl kuciopoaa. DJEKTPOHHOE CTPOCHHE U
CBOMCTBa MOJIEKYJBl Kuciopoaa. Kucmopoa u mpupoaa. O30H.
OzonnpoBanue, OKcHIBl B THAPOKCHABL. 3aKOHOMEPHOCTH B
HM3MEHEHHUHU CBOICTB OKCHJOB, THAPOKCHIOB B PSAAAX U IpyIIax.
Ilepnoguueckoii cucteMsl. Ilepokcunsl.

XaJIbKOI'eHBI. Obmas XapaKTEePUCTHKA. Cynshuasr.
PactBopumMocTh cynbhuaoB. BoccTaHOBUTENbHAs aKTUBHOCTD
cynbdunos. [lomydeHune, cBOMCTBA M IPUMEHEHHE OKCHIIOB CEPHI.
Ceprass wm cepHucTas KHCIOTHL. COIOCTaBICHHE  CHIIBI
KHACIOTHOCTH W TPOYHOCTH CEPHOW W CEPHUCTOH KHUCIIOT.
OkucnuTeNbHas aKTUBHOCTb CepHOW KHCIOThl. Conu cepHOM
kucinoTel. Keacipr. Tepmmdeckas yCTOWYMBOCTH CYTh(HaTOB.
Poib ceprl B OnoMosexynax.

A3ot u Pochop. Obmas xapakrepuctuka. A3zotr. CTpoeHue u
MPUYMHA OTHOCHUTENIBHOW MHEPTHOCTH MOJIEKYJBI a30Ta. A30T B
npupoae. AmMmuak. PaBHOBecre B BOJHOM pPacTBOpPE aMMHAaKa.
Kucnoponnsle coenuHeHus a3ora. DHepreTHka IMOIYyYEHUS U
CBONCTBa okcuza a3orTa. AsoTtconepikalue
KHUCJIOTBIL.

BzaumopelicTBue  a30THOM  KHMCIOTBI € MeTalUlaMH K
HeMmeTalaMd.  A30oTHble ynoOpenus. CBolicTBa W pOIb
XMUMHUYECKHX CBs3EH a30Ta B OMOMOJICKYJIax.

®Dochop. DocdopHBIE KHCIOTHL. OCHOBHOCTB (hOC(OPHBIX
kucnor. Pocdarel. PacTBopumocTs u ruaponu3 ¢ocdartos.
®dochunpsr meramio. Docdop B npupoae. PochopHbie
ynobpenus. CBoiicTBa 1 poib XUMHUYECKHX CBsi3el pocdopa B
OGromMoneKynax.




Yraepon. OOmias xapakTepucTHka yriiepoaa. Moauukanys
cBoOoaHOTO yriepoaa. CBs3b CTPYKTYPBI CO CBOMCTBaMHU.
Yroms kak ancopoent. [lomydeHue u CBOHCTBA OKCHIOB
yraepona. MoHookcun yriepona. KapOOHMITEI METaIoB.
Juokcnn ytia pona. PaBHOBECHE B BOJHBIX PACTBOPaX AUOKCHAA
yrinepona. Kapoonarsl. KapbonatHoe paBHOBecHe B IIPHPOJE.
CBoliCcTBa XUMHYECKUX CBSI3€H yriiepoja B OHOMOJIeKyax.
Kpemnmii. Xumnueckre u Gusnyeckue CBOMCTBa KPEMHHSI.
Kucnoponusle coenuaenust kpemuus. KpeMHueBble KUCIOTHL.
'Cunukartsl, 'napoan3 CUIMKaTOB.

lenounble  Meramiabl. CpaBHHUTENbHAs  XapaKTepHCTUKA
IIENTOYHBIX METaUIOB. XapaKTepHCTHKa AaTOMOB W HOHOB
MIENOYHBIX MeTaIoB. OKCHIBI, TEPOKCHIBl M THIPOKCHIBIL.
[Tonyuenue u cBoiicTBa cosieid. buonornyeckas poiab HATpust U
kamust. Kanniiaeie ynoOpeHus.

Bepunnuii, marauii. [enouynozemenbnble MeTaLIbl. O0mas
XapakTepUCTHKa 3JEMEHTOB BTOpod rpynmbel. BaxHeifmue
coenuHeHust Oepwiunsi ¥ MarHus. ['mapomm3 coneit Oepuumst
MarHuys. H_[eJ'IO‘IHO?)eMeIH)HbIe MCTaJlIbI. OKCI/IZ[I)I, TUAPOKCUAbI 1
COJIU IEI0YHO3EMEIIbHBIX METAILIOB. POJIb COeMHEHNI KaIbLMs
1 Mar"uvs B )KUBOM OpraHusMe.

Xumusa  d-3iaemeHTOB. Duspyeckue  CBOMCTBA, IPOCTBIX
BemecTB. CTeneHn OKHCIIEHHSA. 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB IIPOCTHIX BEIIECTB M COSANHEHHI IEPEXOAHBIX JIEMEHTOB
B TIepuojax W rpymmax. llepexomHble 3IIEMEHTH  Kak
KoMIutekcooOpazosareny. OcoOCHHOCTH XUMHUH d-3JIEMEHTOB 110
CPaBHEHHIO C XUMHUEH S, p- SIIEMEHTOB.

IMoarpynmma xpoma. OOmas XapakTepUCTHKa  3JIEMEHTOB
noArpynmsl xpoma. GU3HMUecKue U XMMUYECKUE CBOMCTBA XpoMa.
Coeaunenne xpoma (III): oxcua, ruapokcua, coau. XpoMmaThl U
JANXPOMAThI. OKuCINTENbHAsS aKTUBHOCTh COC}II/IHGHI/Iﬁ Xpoma
(VI). Baxwueiiine coeauHeHus MouudjeHa u Boibdpama.
buonoruueckas poss.

IMoarpynna wmapranma. OOmas XapakTepUCTHKa 3JIEMEHTOB
noarpynmsl  MapraHna. OKcuAbl M THIPOKCHIBI MapraHIa.
YCTOMUNBOCTh COEAMHEHUN PA3JIMYHONM CTEIEHU OKUCIICHHUS
Maprasrua. Manxranarel 1 TNEpMaHraHaThl. Bausiaue Cpeabl Ha
OKUCIUTECIIbHO-BOCCTAHOBUTCIIbHYIO  AKTUBHOCTH COC}II/IHCHI/Iﬁ
MapraHua. buonorunyeckas poyib COEIMHEHU MapraHua.
OneMeHTHl BOCBMOH moiarpymmsl. OOmas XapakTepHUCTHKA.
Kenezo. Oxcuapl ¥ rHAPOKCHABI  keme3a. [uapomnms u
YCTOMYMBOCTh  COJEM  jkenesa. DeppuThl. ®deppaThl.
Komrutekcuble coenuHeHust skene3a. CoenuHEHHS KoOanbTa U
HuKelst. bronornyeckast posb 0-3IEMEHTOB CeMeCTBa JKelie3a.




2.3.2 JlabopaTopHble padoThl

No HaunmenoBanue pasacna Temaruka 3aHaTHI CDopMa TCKYLLCTO
(cemuHapoB) KOHTPOJIS
1 2 3 4
1 cemectp
1./ OcHoBHbBIC MOHATHS M 3aKOHBI | TexHHKa 0€30IaCHOCTH MPH paboTe B YceTHbIH ompoc,
XUMHH. Knaccel| xumuyeckoit taboparopui . Ortuer no JIP, KP
HeopraHuueckux coequnenunii | Jlaboparopnas pabora Nel:
«OCHOBHBIE KIJTaCChl HEOPTAaHUIECKUX
COCTMHEHUID)
CrpoeHue BelecTsa. Komnnoksuym YerHbI onpoc,
HepI/IOHI/IquKHﬁ 3aKOH U <<CTpoeHI/Ie aToMa. XMMHYECKasI CBSI3b)
MIEPUOANYECKAs CHCTEMA
anemenToB .M. Menneneesa.
XuMHU4ecKasi CBSI3b.
DHEPreTUKa XUMHYECKUX Jlaboparopnas pabora Ne2 VeTHsIii onpoc,
TPOIIeccOB. XHUMHUECKAsT «OrnpeneneHue SHTANbIMU HEUTpaIU3alumy) Otuer 1o JIP
TePMOANHAMUAKA U
XUMHYECKOE PaBHOBECHE
2.| Xumnueckas kunetuka. Karanus.|JIaboparopnas pabora Ne3 VeTHbIi orpoc,
«XUMHYECKas KUHETHUKA. XUMHYIECKOE Ortuer 1o JIP
paBHOBECHE)
3 | PactBopsl. Peakiuu B JlaGoparopHast pabora Ned VeTHBIi onpoc,
BOJIHBIX pacTBOpax «DNEKTPOTUTHYECKAS TUCCOIHALIS. Oruet 1o JIP,
Bydepnsie pactBopb, «I Baponms conet. KP
PH».
XHUMHS KOMITJIEKCHBIX Jlaboparopnas pabota Ne5 YcrHslii onpoc,
COeIMHEHMIA. «KommiekcHbIe COeTUHEHUS.» Otuer 1o JIP
KommnexcoobpazoBanue
B PaCTBOpAX.
4| OKHCIUTENBHO- JlabopatopHas pabora Ne6 VYerHsii ompoc,
BOCCTAHOBUTE/ILHELIE OKuCINTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH. | OryeT 10 JIP
IIPOLIECCHI, HX Cocrasnenue ypasaenuii OBP: a) meton
3aKOHOMEPHOCTH M HX pOlb | XIEKTPOHHOTO Oananca; 0) MeToJ
B GHOJIOTMYECKHX cucTemax. | VICKTPOHHO- HOHHOrO OajaHca
DNEKTPOXUMUYECKUE MPOIIECCHI.
5 | O630p cBoiicTB anementosuux | Jlaboparopnas pabora Ne7: VeTHBIi onpoc,
Ba)KHEUIIINX COSTUHEHUN «CBoMcTBa METAJLIIOB » Ortuet o JIP
Jlaboparopnast pabora Neg: YeTHBI onpoc,
«CBOHICTBa HEMETAILJIOB) Ortyet 1o JIP

3amuTa nabopatopHoil pabotsl (JIP), Beimonnenue kypcoBoro mpoekrta (KII), xypcosoii
pabotel (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), mamucanue pedepara (P), scce (D),
kosutokBuyM (K), rectuposanue (T) u T.4.

[lpr w3ydeHWHW TUCHMIUIMHBI TPUMEHSETCS SJEKTPOHHOE OOydYeHHe, IMCTAaHIIMOHHBIE
oOpazoBarenbHble TexHOJorun B cooTBeTcTBUM ¢ DI'OC BO.



2.3.3 llpuMepHasi TeMaTHKAa KyPCOBBIX padoT (POEKTOB)
KypcoBas paboTta He mpe1ycMOTpeHa yueOHBIM IJITAHOM

2.4. TlepeyeHb y4eOHO-METOUYECKOT0 00ecTiedeHHs IJIsl CAMOCTOSITEIbHOI padoThI
00y4aroUUXCs M0 JUCHHUILUIHHE (MOTYJII0)

[lepedyens yaeOHO-METOAMYIECKOTO 00ECTIeUeHHST TUCIIATUINHBI TI0

Ne Bun CPC i
BBITIOJTHEHHUIO CAMOCTOSITENBHON paboThI
1 | Odopmirenne 1. Axmetos, H. C. JlabopaTopHbIE U CEMHUHAPCKHUE 3aHATHS TIO 001IeH 1
nabopaTop- HeopraHuueckoi xumud . yueornoe mocobue / H. C. Axmeros, M. K. Asuzosa, JI. 1.
HBIX paboT Banpiruna. — 6-e u3g., crep. —Cankt-IlerepOypr : Jlanb, 2022. — 368 ¢. — ISBN
978-5-8114-1716-2. — TekcT : 3neKTpOHHBIH // JIaHb : 3eKTpOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/211658
2.
2 | Camocrosirensuoe | 1. Eropos, B. B. O6mas xumus : yueOnuk 1uist By3oB / B. B. EropoB. — 2-¢ u3.,
W3yUenHe crep.— Cankr-IletepOypr : Jlans, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. —
Tekcr : amextponHbid // JlaHp : 37eKTpOHHO-OMOMMOTEeYHas cucrema. — URL:
TCOPETHICCKOTO | hitps://e.lanbook.com/book/153684.
MaTepHuaia 2. Meroanieckue peKOMEH/IAIIMH K OpTraHn3aliy ayTUTOPHOH 1 BHEAYIUTOPHON

(camocTOsITeNTEHO#) PabOTHI CTYICHTOB: MeToANYecKue ykasanus / coct. T.IT.
Cropoxenko, I1.b. [Tounnok, A.B. becnanmos, H.B. Jlo3a - KpacHonap: Kybanckwuit
roc.yH-T, 2018, 89c.
3 |Camocrosrenbhoe | biauao, JI. H. CoopHuk 3a1a4 u ynpakHeHuit o oouueit xumuu / JI. H. baunos, U.
JL., Ilepdunosa, T. B. Cokonosa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2023. — 204 c.— ISBN 978-5-507-45991-9. — TexcrT : anexTpoHHbIH // JlaHb :
ANEKTPOHHO-OnOIMoTeyHas cucrema. — URL: https:
/le.lanbook.com/book/292946

Y4eOHO-MeTOAMYECKHE MaTePHUAIIbI ISl CAMOCTOSITENIbHOM paboThl 00yUaroIUXCs U3 YUCIIa
WHBAJIUJIOB M JIMI C OrPAHHMYECHHBIMU BO3MOXHOCTSMHU 370poBbsi (OB3) mpenocraBmisitorcsi B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHUSAM MX 37JOPOBBS M BOCIIPUATHS HH(POPMAIIHH:

JInst AL ¢ HapyEHUsIMU 3pEHUS:

— B II€4YaTHOM (hopMe YBETMUEHHBIM HIPU(TOM,

— B (hopMe IIEKTPOHHOTO IOKYMEHTA.

JIist an ¢ HapyHIEHUsAMHU CITyXa:

— B 1e4aTHo# dopme,

— B (hOpMe€ NEKTPOHHOTO TOKYMEHTA.

JI1st i ¢ HapyIIEHUs MU ONTIOPHO-ABUTATEIBHOIO alllapara:

— B IIeYaTHOM (opme,

— B (hOopMe INEKTPOHHOTO TIOKYMEHTA.

JlaHHBI TepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCIMOCTH OT KOHTHHTE€HTA
00y4aromuxcsl.

peuicHue 3aga4

3. Oo0pa3oBaTe/ibHbIE TEXHOJOTHH, TPUMEHsIeMbIe TPH 0CBOECHUH U CHUTIIMHBI
(Mmony.Jist)

B cBa3u ¢ TtpeboBanmsimu PI'OC BO mno nHampaBinenuto mnoarotoBku 06.05.02.-
OynnameHTambHasE W NPHUKIAIHAS OWOJIOTHS  peanu3alis KOMIETEHTHOCTHOTO — ITOAX0Ja
peaycMaTpuBaeM HIMPOKOE HCIIOJIb30BaHKE B y4eOHOM IpOIlecce aKTUBHBIX W MHTEPAKTHBHBIX
¢dbopmM mpoBeneHHs 3aHATHI. TeXHOIOTHS WHTEPAKTUBHOTO OOYYECHHUs 3aKIFOYAaeTCsl B TOM, YTO Ha
NPOTSDKEHUM BCEro y4eOHOro BpPEMEHM IMPOMCXOAUT OOMEH MHEHHSMH, BBICIYIIMBAIOTCA U
00CYXJAlOTCSl pa3Hble TOYKM 3pEHMs CTyJIeHTOB. OpraHuszanus H3ydeHHs Marepuaiga Kypca
OCYIIECTBISETCS HA OCHOBE CHCTEMHO-AEATENIBHOCTHOIO IMOJAXOJa M PEKOMEHJAIMH MO3TAIHOro
¢dbopMHUpOBaHUA YMCTBEHHBIX JIeHicTBUH. JIeKIMM HOCAT MOTHBALlMOHHO-TIO3HABATEIbHBIN
XapakTep.
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Jns  moBbimeHus  3¢G@GEKTUBHOCTH  y4eOHOTO MpoIecca HCIONB3YIOTCS — CIEAYIONINe
o0Opa3oBaTeibHbIe TEXHOJIOTHUHU: HH(POPMAIIMIOHHO-PAa3BUBAIOIINE TEXHOJIOTHH, HAallpaBJICHHbIE Ha
(dbopMUPOBaHUS CUCTEMBI 3HAHUH, 3aTIOMUHAHUS U CBOOOIHOE onepupoBanue uMu. Mcnomb3yercs
METOA MPOOJIEMHOTO0 W3JOKCHUS MaTepuana, CaMOCTOSTEIhbHOE HW3YyYeHHEe Marepuana,
MIPUMEHEHHE HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHHA JUISI CAMOCTOSITEIBHOTO TIOTIOJTHCHUSI 3HAHUH.
[Tpo6GiieMHast JIeKIHsl HAYMHAETCS C BOIIPOCOB, C IOCTAHOBKH MPOOJIEMbI, KOTOPYIO B X0J1€
M3JI0KEHUS MaTepralia He0OX0AUMO peruThb. [[podieMHbIe BOIPOCH! OTIMYAIOTCS OT HE
MpoOJIEMHBIX TEM, YTO CKpbITas B HUX Mpoljema TpeOyeT He OJHOTUIIHOTO PEIICHUS, TO €CTb,
TOTOBOM CXEMbI PELICHUS B MPOILJIOM OIBITE HET.

Jlexuu-1uanord U mpoOIEMHBIC JISKIIMH ITO3BOJISIOT BKIIFOUATh HHTEPAKTUBHBIE JIEMEHTBI
B TIPOIIECC MPETOJaBaHus, CIOCOOCTBYIOT IPHOOPETEHUIO HE TOJHKO 3HAHUM MO TeMe JIEKIUH, HO
Y HABBIKOB MCCJIEOBATENBCKON U aHATUTUYECKOU IESITETbHOCTH.

Jlekiuu B ¢opMe TMpPe3eHTAIMH C HWCIOJIb30BAaHUEM MYJIbTHMEIUHHON ammapaTypsl
oOecnieunBalOT 0oJjiee BBICOKMU YPOBEHb MOHMMAHHUS CIOXKHBIX CTPYKTYpP, CXEM B3aMMOCBS3Eil
OTJIETTbHBIX 3JIEMEHTOB.

OOpasoBarenbHBIE  TEXHOJIOTHH:  METOJl  MPOOJEMHOrO0  W3JIOKEHUS  MaTepuaa,
CaMOCTOSITENIbHOE YTCHHE CTYACHTAMH Y4YeOHO-METOIUYECKOW W CIPAaBOYHOU JIMTEPATyphl W
nocneayromeil cBOOOJHOM AMCKYCCHU 10 OCBOGHHOMY HMH MaTepuany. Mcmonb3oBaHue,
WJUTIOCTPATHUBHBIX BHICOMATEPHAIIOB C MIOMOIIBI0 MYJIbTUMEIUIHHOTO 000pyIoBaHUs. TEXHOIOTHH
JTUYHOCTHO-OPUEHTUPOBAHHOTO  OOyuYeHHUs, TMO3BOJISIONIME  CO3/aBaThb  WHAMBHIyallbHBIC
00pa30BaTeIbHBIC TEXHOIOTHH.

[lepeuncnennbie 00pa3oBaTEIbHBIE TEXHOIOTHH PEATU3YIOTCS:

-  TpU YTEHUH JIeKIUH C HCIOJb30BAHUEM MYJIbTUMEIUHHBIX TPE3CHTAUUN |
JIEMOHCTPALIMOHHOT'O 3KCIIEPUMEHTA;

- TIpU TUaJIOTOBOM (hopMe MPOBEACHUS JIEKIIMOHHBIX 3aHSATHI C MMOCTAHOBKOW U peIIeHUEeM
MPOOJIEMHBIX ¥ CUTYaIIMOHHBIX 3a/IaHHIA;

- IpU TPOBENEHUHU Ja0OPAaTOPHBIX PabOT BKIHOYAIOIIMUX TIYOOKYI0 CaMOCTOSITENbHYIO
IpopadOTKy TEOPETUYECKOro MaTepualla, HW3yuyeHHEe METOJUKM IMpOoBeAeHus paboThl U
IUTAaHUPOBAHUS SKCIIEPUMEHTA.

Hemoncmpayuonnvlii.  Xumuueckuti  dKCnepumeHnm OTHOCUTCS K CJIOBECHO-HAIJISHbBIM
MeToJ1aM 00y4€HHs U MO3BOJISIET MPEI01aBaTeNto chOPMUPOBATh HHTEPEC K IIPEIMETY Y CTYJEHTOB,
00yYHTb UX BBINOJIHATH OIPE/IEIIEHHBIE ONIEPALIUH C BELLIECTBOM, IPUEMAM TEXHHUKH JJaOOpaTOPHOT O

skcriepuMenTa. OCHOBHbIE TPEOOBaHUS, IPEAbIBISIEMbIE K JEMOHCTPALIMOHHOMY SKCIIEPUMEHTY:
HarJsIHOCTh; TPOCTOTA; 0€30MaCHOCTh; HAIEKHOCTh; HEOOX0IUMOCTh O0BSICHEHUS HIKCIIEPUMEHTA.
IIpu nposedenuu 1abopamopubix 3aHamuii HEOOXOIUMO CO3/1aTh YCIOBUS AJISl MAKCUMAaIbHO
CaMOCTOSITEJILHOTO BBIMOJIHEHUs] CTYAEHTaMU JlabopaTopHbIX pabot. [loaTomy mpu mpoBeneHUn
71a00paTOPHOTO 3aHITUSL PEKOMEHTyEeTCsI:
1. TIlIpoBenenue skcmpecc onpoca (B yCTHON MM MUCBbMEHHOU (hOopMe) 110 TEOPETUIECKOMY
MaTepHuany, He0OX0IMMOMY JUIs BBITTOJIHEHUS pabOTHI (C OLEHKOMH).
2. TIpoBepka IUTaHOB BHIITOJIHEHUS JTa00PATOPHBIX paboT, ITOATOTOBICHHBIX CTYJACHTOM B PAMKax
CaMOCTOSITENTbHON PabOTHI.
3. Orenka paboTHI CTy/IEHTA B JAOOPATOPHH M TIOJTYYSHHBIX UM PE3YJIBTATOB (C OIEHKOM).
4. TIpoBepka oTueTa O BHITOTHEHHOW TaO0OpaTOpHOM paboTe (C OIEHKOI).

JlaGoparopHsble 3aHsATHS (paOOThI) MPOBOAATCA MOCTIE U3YUYEHUS ONPEAEICHHOTO pa3/iena.

B mpornecce mpoBeneHust JIEKIMOHHBIX 3aHATHH W J1a0OpaTOPHBIX pabOT MPaKTHKYeTCs
IIMPOKOE HCIOJB30BaHUE COBPEMEHHBIX TEXHUYECKHX CpEeACTB (MPOEKTOPBI, HNHTEPAKTHBHbBIE
nocku, WntepHer). C ucnonb3oBanueM MHTepHeTa OCYyIIECTBISETCS AOCTYN K 0a3aM JaHHBIX,
MH(OPMALIMOHHO-CIIPABOYHBIM U MIOMCKOBBIM CHCTEMAaM.

AnantuBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH, IPUMEHAEMbIE MTPU U3YYCHUH JUCHUILTUHBI —
JUIS  JUI C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH  3[I0pOBbSl  MPEIyCMOTpPEHAa OpraHu3alus
KOHCYJIbTAIIMH C UCTI0JIb30BAaHUEM AJIEKTPOHHOMN MOYTHI.
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4. OneHOYHBbIE CPeACTBA IS TeKYLero KOHTPOJIsl ycleBaeMOCTH W NMPOMEe:KYTOYHOM
aTrecTaluu

OneHouHble CpeACTBAa IpenHA3HAYEHBbl Ui KOHTPOJS M OIEHKH 00pa30BaTEIbHBIX
TOCTHKEHUH O00Yy4Yaromuxcs, OCBOMBIIUX IPOTpaMMy ydeOHOW aucuuiuimHbl «Heopranmueckas
xuMus» . OIleHOYHBIE CPEACTBAa BKIIOYACT KOHTPOJIBbHBIE MAaTepHalbl U IPOBEICHUS TEKYIIero
KOHTPOJIs B JOpPME TECTOBBIX 33aJJaHUH, TAOOPAaTOPHBIX PabOT, KOHTPOJIBHBIX PabOT, KOHTPOIBHBIX
BOTIPOCOB U MPOMEKYTOUHOM aTTecTauuu B GopMe BOIPOCOB K 3aUETYy.

CprKTypa OLHCHOYHBIX CPEACTB JAJIs TeKymeii H HpOMe)l(yTO‘lHOﬁ aTrecranmuun

Ko v HauMeHOBaHe HanmeHnoBanne o1ieHOYHOTO CpesicTBa
Ne MHIKATODA PesynbraTe! 00yueHus Te = TS ——
Ky MEKYTOUHAS
i a P (B cootBercTBUH C 11. 1.4) yit p
(B cootBeTcTBUH C 1. 1.4) KOHTPOJIb arTecTalys
HOIIK-3.1. Nmeer 3HaeT OCHOBHbIEC MOHITHS u Bonpocut ona Bonpocw k
MPEICTABICHUS 00 3aKOHBI O0LLEH, HEOPraHNIECKOH, YCMHO20 onpoca 3auemy
COBpEMEHHBIX 3aKOHOMEPHOCTH MPOTCKAHUS no meme, JIP
1 XMMHMYECKHUX IPOLECCOB CBOMCTBA
HANpaBJICHHIAX GH3HKH, HEOPTaHMYCCKUX BEIICCTB
XUMHUH 1 HayK 0 3emJie,
aKTyaJIbHBIX YMeeT npoBOIUTh PacueThl 0 OCHOBHBIM | Bonpocwt 05t
npo6emMax 3aKOHAM XAMUH, TIOJIB30BATECS | YCIMHO20 ONpOca
GUONOTHYECKUX HAYK H XUMHUYECKOM CHUMBOJIMKOW; NPUMEHSATH | no meme, JIP,KP
IepCIeKTHBaX 3HaHUS (YHOAMCHTAIBHBIX  Pa3lelioB
MEKTHCIHILTHHADHBIX XAMHW O ONHWCAaHWA  SBIICHHH,
Hee e oBaHHi TIPOUCXOISAIINX B JKUBOM
’ KJIETKe, B OHMOJOTHYECKHX CHCTEMaXx,
MPUMCHSTh TIOJYYCHHbIC 3HAHUS IO
XVMUH U PeIIeHUs Po(eCcCHOHATEHBIX
3azad;
Brageer ciocoOHOCTRIO BHEAPATH JIP
JOCTHXXCHUSI XMMUH TIPH PEIICHUU
npodeccHoHaNbHBIX 3a1a4
HOIIK-3.2. Ucnoms3yer | 3maer OCHOBEI xumudeckoro | JIP Bonpocer k
B po(eCCHOHATEHON | SKCIEPUMEHTa, CTAHAAPTHBIE METOIMKU 3auemy
JEATEIbHOCTA  HABBIKU | XMMHYECKHX MCCIICIOBaHHIA
MIPOBEICHUS
p Ymeer Oe3omacHo nonb3oBatbes | JIP
T1ab0pPaTOPHBIX
HeCTe 1oBAHHi XUMUIECKUMU peakTHBaMH u
’ XUMUYIECKUM 00opymOBaHUEM;
COBPEMEHHBIE  METOJEI
MU P—" TIPOBOJIUTH SKCTIepIMEHTATHHBIC
2 MaTeM;Tqucxoro > | WCccenoBaHUA W aHATU3UPOBAThH
Pe3yIbTaThI
MOJICTIPOBAHHS u
MATEMATHIECKOI Bnaneer HaBbIKAMU paboThI B | JIP
CTATHCTHKA. a Taioke | XMUMHYECKOH naboparopuu u
bl
COBpEMeHHbIe TEXHOJIOTHYECKUX YCIIOBHSAX, c
06pazoBaTeNbHbIE u | XAMHYeCKUMH peakTuBaMH u
MH(OPMALHOHHEIE XUMHYECKHM 000pyTOBaHUEM
TEXHOJIOTHH.
HMOIIK-3.3. IIpuobperaer | 3HAET METOJOJOTHIO XUMHUH, BO3MOYHEIE JIP Bonpocwl k
HOBBIE 3HAHUS B 00JIaCTH | PHUCKH, COBPEMCHHBIC 00pa30BaTelIbHBIC sauemy
OUONOrMH, TOYHBIX u | W MHPOPMALMOHHBIC TEXHOJIOTHH
CMEKHBIX HayK,
HCTIOJIb3YS COBPEMEHHBIE YMeeT nporHo3upoBaTh MEPCIIEKTHBEI U Bonpocw ons
3 N p—— 4 | colMaTbHbIC MOCTE/ICTBIS cBOCH YCmHO20 onpoca
PO eCCUOHANBHON eI TeIbHOCTH no meme
HH(POPMAIMOHHBIC
Bnageer cmocoOHOCTBIO MMPUHUMATH Bonpocut ons
TEXHOJIOTUU
rpaMOTHBIC, HAYYHO 00OCHOBAHHBIC YCMHO20 onpoca
po(eCCHOHATBHBIC PEIICHUS no meme
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TunoBbie KOHTPOJILHBIE 32IaHUS U MHbIe MATEPHAJIbI, He00X0AMMBbIe Il OLleHKH
3HAHUI, YMEHHH, HABBIKOB M (WIH) ONBITA AeSATeJIbHOCTH, XapPaAKTEePHU3YIOIIMX ITANbI
(opMmupoBaHus KOMIETEHINI B IpoLiecce 0CBOeHHs 00pa30BaTeILHOM NPOrPaMMBbl

Texkymmii KOHTPOJb OCYLIECTBISCTCS B YCTHOH M NMHUCBMEHHOH (opme B mporecce
MIPOBE/ICHUS JICKIIMOHHBIX 3aHATHH 1 Ta00paTOPHBIX paboT, PH BBHITTIOIHEHUH KOHTPOJIBHBIX PadoT.

Ilpumepnulii nepeuenv KOHMPOILHBIX 60NPOCOB NO OMOETILHBIM MEMAM OUCHUNTUHDBL
1 cemecmp
Tema 1: Bseoenue. OchogHbie 3akoHbl xumuu. Knaccol Heopeanuueckux coeounenull
1. TlpenmeT vt OOBEKT N3YUCHHS XUMHUH.
2. Ilepeuncinre OCHOBHBIE 3aKOHBI XUMUH
3. HazoBuTe KJIacChl HEOPTAHUYECKUX COCTUHCHUU.

Tema 2. Cmpoenue amoma u XuMuueckas C6s3v.

1. KBaHTOBO-MeXaHHYECKas MOJENb CTPOCHH aToMa.6.KBaHTOBBIC YKClia X GU3HUCCKHUI
CMBICII.

ATtommusre S, p, d, f-opouramm.

[IpuHIIUIIBI 32O THEHUE AIEKTPOHAMH aTOMHBIX OpOUTaNIeH

ChopmynupyiiTe NIEPHOINISCKUANA 3aKOH.

Ctpoenue nepuoaudeckas cucrema siementoB .M. Menneneena.

[Iepeuncnure TUIIBI XUMUYECKOM CBSI3H.

ITonstue o merone BC u MO.

Nouokowd

Tema 3 : Dnepeemuka Xumuseckux npoyeccos. Xumuueckas mepmooOuHAMUKA U XUMULECKOe
pasHosecue

Uto Takoe TepMoaHaMuYecKas cucrema?

HazoBure THUIBI TEPMOJTUHAMUYECKUX CUCTEM.

[lepeuncnure GYHKIIMU COCTOSHUS.

Uto Takoe CTaHAapTHBIE TEPMOJUHAMUYECKHUE MapaMeTphbl 00pa30BaHUs BEIIECTB?
OOBACHUTH BO3MOYKEH JI BEUHBIN IBUTATENb.

Kakue peakiuu Ha3bIBarOTCs SK30TEPMHUUECKHE U DHIOTEPMUYECKHUE?

Kak onpeaennts BO3MOKHOCTh TPOTEKAHUSI XUMHUYECKON peaknu?

Noogok~wbdPE

Tema 3. Xumuueckas kunemurxa. Kamanus.

1. Kakue ¢akTophl BIHUSIOT HA CKOPOCTh XUMUYECKOM peakinu?

2. TlodyeMy 1OpOroOCTOSIINE KATATN3aTOPhI UCTIONB3YIOT B TEXHOJIOTHYECKHX MPOIIeccax U
SKOHOMUKH NPEANPUATUN

3. Kax ucnonesyto [lpunnun Jle-lllatense mist cMeleHUs: paBHOBECHBIX MPOIIECCOB B CTOPOHY
BBIXOJ1a TPOIyKTa?

Tema 4 : Pacmeopwi. Peaxyuu 6 600Hbix pacmeopax

. IIpuBequTe nmprMepsl JUCIIEPCHBIX CHUCTEM.

. OnmmmTe cBOKCTBA pacTBOPOB.

. M3 kakux cTaguii COCTOUT MPOLIECC PACTBOPEHUS.

. Kakue (akTophl BIUSIOT Ha MPOLECC paCTBOPEHUS?

. Uem oTinmyaroTcs uaeaabHbIe PaCTBOPBI OT PEAIBHBIX?

. Kakue BemecTBa OTHOCATCA K JIEKTPOIUTAM?

. IloueMy 3JIE€KTPOJIUTHI ITIPOBOIST TOK?

. UeM cHIIbHBIE 3JIEKTPOJIUTHI OTIIMYAOTCS OT CJIa0bIX?

10. IToyeMy KOHCTaHTa JMCCOLMAIMM HE MPUMEHUMA K CHIIBHBIM 3JIEKTPOIUTAM?

O OWoo~NO O~ Ww
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11. Tlouemy ¢u3mMOpacTBOPHI 3aMep3aroT mpu Oosee HU3KOM Temmeparype?

Tema 5 : Xumus komnnexcuwix coeounenuti. Komnnexcoobpazosanue 6 pacmeopax.

1. CtpocHre 1 HOMEHKJIATyPa KOMILUIEKCHBIX COEIUHEHUI (-3]1EMEHTOB..

2. XuMu4eckas CBSA3b B KOMIUIEKCHBIX COEIMHEHNH.

3. Meton BC o reoMeTpur ¥ MarHMUTHBIX CBOMCTBAX KOMILUIEKCHBIX COSTUHEHUI.

4. O0mas xapakTepuCcTUKa KOOPIMHAIIMOHHBIX COCTMHEHHII OMOMETAIOB ¢ OMOIUTaH IaMH.
5. PaccMoTpeTs cTpoeHue reMoriioonHa KpoBU

6. Kak onpenenuts MarHUTHBIE CBOHCTBA KOMIUIEKCOB?

Tema 6: OxkucnrumenvbHoO-60CCMAHOBUMENbHBLE NPOYECCHL, UX 3AKOHOMEPHOCIU U UX POIIb 8
buonocuueckux cucmemax. IneKmpoxumuyeckue npoyeccul

3. Kak paccunrars BO3MOXHOCTH ipoTekanusit OBP?

4. Kak co3aTh raJlbBaHU4eCKUN 3JIEMEHT, UMesl OJJUH BUJ1 MeTajuia?

5. Ilouem Henb35 MOJIYYUTh AKTUBHBIE METAJUIbI U3 BOAHBIX PACTBOPOB JEKTPOIUTHYECKUM
nyrem?

Tema 1: O630p ce0licm8 21eMeHmO8 U UX BANHCHEUULUX COCOUHEHUI.

1.TToyemy mMeTabl OyecTsT?

1. TToyemy MeTaIbl IPOBOJISAT TOK, & HEMETAILIBI - HET?

2. I'me B mepuoamueckoit cucreme aieMenToB J1.M1. MeHeneeBa HaXoaaTCs METAILIBI |
HEMETAILITBI?

3. Kakue BemniecTBa OTHOCATCS K MakpoO- © MUKPOIJIEMEHTaM?

4. Kakue meTauibl Ha3bIBAIOT METANIAMU KU3HU?

5. IloueMy KOMIUIEKCHBIE COJH [ 3JIEMEHTOB SIPKOOKpAIlIeHHbIE?

Ilpumepnvie Gunemvl K KOHMPOILHBIM PadOmMam
Teml: OcnogHvle nonamus u 3akousl xumuu. Kiaccei Heopeanuyeckux coeounenull
1. BrerancnuTs MOJSIpHYRO Maccy rasza, ecim macca 280 mut ero mpu temmeparype 21 °C u
nasnennu 2.026-10° 11a para 0,65 r.
2. Brrunciinte MONsIpHY O Maccy SKBHBaJIeHTa MeTaiia, eciid 0,2 T ero BBITECHHIIN U3
KHUCJIOTHI 78 mMu1 Bojopoza, uaMmepeHHoro npu 17 °C u naBnenun 98642 Ila.
3. I'te coneprxutcs 6onbiie mosekys: B 1 11 xmopa npu 23 °C u nasnernn 98 500 ITa wim B 1
1 okcupa yriepoaa npu 55 °C u gaBnenuun 10 600 I1a?

Tema 4 © Pacmeopwi. Peakyuu 8 600HbIX pacmeopax

1. B Boze maccoit 200 r pactBopuin conb Maccoit 20 r. OnpenenanTs MacCoBYIO J0IO
BEIIECTBA COJIM B PacTBOPE, MPUHSB IUIOTHOCTH BOJIbI paBHOM 1r/mi1.

2. OmnpenenuTts Maccy BOAbI, KOTOPYIO HEOOX0 MO NprOaBuTh K 220 r. pacTBOpa KMCIOTHI C
MaccoBoi goieit 80%, uToOsl monyuuts 60% pacTBop.

3. Haiitu maccy meanoro kynopoca CuSOs *SH2 O Heo6xoauMyto 11t IPUTroToBiIeHus 1 11
pactBopa , conepxkaiero 10% 0e3Boanoit conmu. [InotHocTs 10% pactBopa 1,084 /M.

4. s meiirpamuzanun 60 vt HoSO4 motpeboBaiocs mo6asuts 20 Mt 0,3 H menoun KOH.

Onpenenutb MOJIIpHOCTBH pacTBopa HaSO4,

Kpurtepun oneHnBaHus 0T4eTOB MO J1a0OpPaTOPHBIM padoTam:

— OLICHKA ‘“3a4TEHO” BBICTABIISIETCS] CTYJEHTY, €CJIM OH INPABWIBHO NPUMEHSET
TEOPETUYECKHE MOJIOKEHUS Kypca IPH peIeHUH IPAKTHUYECKUX BOIIPOCOB, BiIa/ieeT HE0OX0IMMBbIMU
HaBbIKaMU M MPUEMaMH UX BBIOTHEHHUS;

— OLICHKAa ‘“H€ 3a4TeHO~ BBICTABIAECTCS CTYACHTY, €CIM OH HE€ 3Haer
3HAYMTEJIbHON YacTH MPOrpaMMHOI0 MaTepuala, B JJaOOpaTOPHOM MPAKTHUKYME JOIyCKaeT
CyIIECTBEHHbIE OIIMOKH, 3aTpyIaHseTCsl OOBSICHUTH pacyeTHYI0 4YacTb, OOOCHOBAaTh
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BO3MOJKHOCTH €€ pCajin3aliiu, a TaKKC HCYBCPCHHO, C OOJIBIIIUMH 3aTPYAHCHUAMMU BBIITOJIHACT
3aJaHuA UK HE CIIPaBJISACTCA C HUMHU CaMOCTOSATCIIBHO.

3adeTHO-IK3aMeHAIHOHHBbIE MATEePHAJIbI /IS IPOMEKYTOYHOM aTTecTalmnu (3a4er)
Bomnpocsl 11 MOATOTOBKH K 3a4eTy :
1. OcHOBHBIE NOHSTHS U 3aKOHBI XUMUU. POJIb XMMHUH B HAyYHO-TEXHUUECKOM IIPOIpeECCE.
2. OCHOBBI KBaHTOBO-MEXAHHUECKOW TEOPUHU CTPOCHUS aTOMa.
3.KBanToBbIc yncia. ATomubie S, p, d, f - opOutanm.
4. TTpUHIMIIBI 3aII0JTHEHUE SJICKTPOHAMU aTOMHBIX OpOHTaIeH.
5 Ilepmommueckun  3akoH. llepmommueckas  cucrema  snemenroB M.  Menneneesa.
Knaccudukanus snementos ( s-, p-,d-, T).
6. Xumudeckas cBa3b. I[lousarue o metone BC u MO.
7. KoBanenTtHas cBsi3b. CBOWCTBA BEUIECTB C KOBAJIGHTHOM CBSI3bIO.
8. MoHHas CBsA3b. DIIEKTPOOTPULATEIBHOCTD 3JIEMEHTOB.
9. BonopoHas CBsI3b U €€ CBOMCTBA.
10. Cps3b B MeTautax. CBOICTBA BEIIECTB C METALTHYECKON CBS3BIO.
11. Tunpl KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA COEAMHEHUM.
12. 3onHas Teopusi. [IpoBOIHUKM TOKA, MOIYIPOBOJAHUKH U TUAIEKTPUKH.
13. MexXMOJIEKYJIApHBIE CUIIbI B3aUMOACHCTBUA.
14. OCHOBHBIE KJIACChl HEOPTAHUYECKHUI COETMHEHU .
15. TepmoauHamuyeckue cuctemMbl. DYHKIHMH COCTOSHUS. OHTANbIUSA, SHTPOIHUS, BHYTPEHHSA
SHEpPrusi — MapamMeTpbl COCTOSHUS BewlecTB. CTaHIapTHbIE TEPMOJUHAMMUYECKHUE MapaMeTpbl
o0pa3oBaHUs BEIIECTB.
16. I1epBrIii 3aKOH TEPMOJUHAMUKH.
17. Dnepreruueckue 3 dHexTs XuMuUecKuXx peakuuid. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca
U €r0 UCMOJIb30BaHUE JIIsl TEPMOXUMHUYECKUX PACUETOB.
18. [lonsiTue 06 »HTpONUHU. DHTpONHs (a30BOTO MEpexoaa. BTopoii 3aKoH TepMOIMHAMUKH.
19. U300apHo-u3oTepMudeckuii  moteHnuan (dHeprusi ['mb6ca). HampaBiaeHue mnpoTekaHus
XUMHUYECKHUX PEAKIINH.

20. CKOpOCTh XUMUYECKOM peakiuu 1 (DakTOphI Ha €€ BIMSIOIIHNE. 3aBUCUMOCTh CKOPOCTHU
peaKkIy OT KOHLIEHTPAIMU. 3aKOH JCUCTBYIOMINUX MacCC.

21. 3aBUCHMOCTb CKOPOCTH peakiuu oT Temneparypsl. [IpaBuno Bant-T'odda.

22. IloHATHE O TEOPUM AKTUBUPOBAHHOT'O KOMILIEKCA. DHEPTUs AKTUBALIUH.

23. 'OMOT€HHBI! U reTepOreHHbIN KaTtanu3. ABTokaranu3. GepMeHTaTUBHBIN KaTajus.

24. O6paTuMble U HeoOpaTUMbIe peakuu. Xumuieckoe paBHoBecue. [Ipunuun Jle-1llarense.
CwMerienue paHoBecHs. KoHCTaHTa paBHOBECHS M (DaKTOPHI HA €€ BIMSIOLIHE.

25. JlucniepcHble cucTeMbl ¥ uX knaccuukanus. [IoHaTHs 00 HieaIbHBIX U pealibHbIX PacTBOPax.
26. Xumuueckas reopust pactBopos [[.M1. Menneneesa. O01iue cBoiicTBa pacTBOPOB.

27. KomuraTiBHBIE CBOHCTBA pacTBOPOB 3aKOHBI Pays.

28. Ocmoc. 3akon Bant-T'odda. Ocmoc B mpupoze. M3oToHndecknii Ko3(hUIMEHT.

29. [IpencraBienue 0 MEXaHU3ME AIEKTPOIUTUYECKON THUCCOLMAIMA B BOJHBIX PacTBOpax.
Crenenp aucconuanyu v GakTopsl Ha €€ BIUSIOLIHE.

30. 3akoH pa3zbasienust OcBanbaa. KoncranTa qucconuanui v pakTopsl Ha €€ BIUSIOLIHE.

31. Bona ee poinb B mpupoze. MlonHoe npon3senenue Boasl. Bogopoausiii nokasarens (pH)
pacTBopa.

32. BydepHbie pacTBOpPHI U HX CBOWCTBA.

33. TloHsTHE O TEOPHH CHIIBHBIX DJIEKTPOIUTOB. AKTHBHOCTb, KOO (HUIIMEHT aKTHBHOCTH, HOHHAS
CHJIa PacTBOpaA.

34, Tmpponms coneii. HeoOpatumeiii ruaponms. CTeneHs 1 KOHCTaHTa THApoin3a. Biusane
TeMIIepaTypbl U pa30aBiIeHHs Ha CTENEHb TUAPOIIN3A.

35. IIpoussenenue pactBopumoctH (I1P). YcnoBus BeinaaeHus ocajxa.

36. OkHMCIUTENPHO-BOCCTAaHOBUTENbHBIE peakiu. Kinaccupukarms.
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37. DNEKTPOXUMHUECKHE CBOMCTBA pacTBOpoB. CTaHOAPTHBIA AJIEKTPOAHBIM TMOTEHUMAT H
(dbakTophl Ha HeTo BiMstomMe. YpaBHeHue HepHcTa.

38. TI'anmpBannueckuii dnemenT. DJIC rarbBaHUYECKOTrO JIEMEHTA.

39. Dnekrponus paciuiaBa u Boguoro pacrsopa NaCl. 3akonsr dapases.

40. CtpoeHHE M HOMEHKJIATypa KOMIUIEKCHBIX COequHEeHUI J-31eMeHTOB. XUMUYecKas CBSI3b B
KOMIUIEKCHBIX COEAMHEHUN.

41. Metoa BC o reomeTpun 1 MAarHUTHBIX CBOMCTBaX KOMIUIEKCHBIX COCIMHEHUA.

42. O01mas XapaKTepUCTUKa KOOPAWHALIMOHHBIX COCAMHEHUN OMOMETAIIOB C OMOIUTaHIaMH.

43. OOmras xapakTepucTuka d-31eMeHToB. XMMUYECKHE CBOMCTBA. PoJIb XkKere3a, HUKENs U XpoMa
B OpraHu3Me 4eoBeKa.

44. MlenouHble MeTaIbl. XMUMUYECKHE CBOMCTBA.

45. 1llenouHo-3eMelbHbIE METAJUIBl. XUMUYECKHE CBOMCTBA

46. Bonopoa. ®Pusnyeckue 1 XMMUYECKUE CBOKCTBA.

47. Kucnopon. dusnveckue 1 XUMHUECKHAE CBOMCTBA.

48 Azot u pocdop. Xumuyeckre cBorcTBa. Baxnble coeannenus azota u pochopa B
OMOJIOTUYECKHIX CUCTEMAaX

49. Yrnepoxa. Xumudeckue cBoricTBa. COeIMHCHUS YTIIEPOIa C KHCIOPOIOM

Kpurepun onennBanus pe3yibTaToB 00y4eHHUsA
Kputepuu oneHuBanus no 3avery:

OHGHKa 3HAaHUU 110 JUCHUITIINHE <<H60pFaHI/I'-ICCKa$I XUMHA» Ha 3a4€TC NpcArojiaract
nuddepeHIIMPOBAaHHBINA MOAXOJ K CTYACHTY, YYeT €ro MHAMBUAYAIbHBIX CIIOCOOHOCTEH, CTENECHb
YCBOCHUSA U CUCTCMATHU3allUA 3HAHUU y‘~I€6HOI‘O KypcCa, YMCHHUA ACIIATh JOKa3aTCJIIbHBIC BBIBOALI U
00001eHs, POpMUPOBAHUS OOIMIEKYIBTYPHBIX U MPO(eCcCHOHANBHBIX KOMIETEHTHOCTEH.

OrneHnBaeTCst HE TOJIBKO TITyOMHA TOHMMAaHHUS OCHOBHBIX MPOOJIEM Yy4eOHON TUCIHMITIIMHEI,
HO M IOCEIIaeMOCTh JICKIUHA U CEMHHAPCKUX 3aHSATUH, aKTUBHOCTb Ha CEMUHAPCKHUX 3aHATHUSAX,
COACPIKATCIIbHOCTb YCTHBIX OTBETOB U CACIIAHHBIX HpCSGHTaHHﬁ.

«3aumeno» (npoosunymulit ypogeHy) - OLCHUBAIOTCS OTBETHI, COAEPIKAHHWE KOTOPHIX OCHOBAaHO
Ha TJIyOOKOM BCECTOPOHHEM 3HAHWHM TIPeIMeTa, OCHOBHOW W JOIMOJHHUTEIBHOW JUTEPATYypPHI,
M3II0KEHO JIOTMYHO, apryMEHTHPOBAaHO U B MONHOM oObeme. OCHOBHBIE MOHSATHS, BBIBOJBI U
0000meHnss cHOpMyTUpPOBaHBl YOEAUTEIBHO U JI0Ka3aTedbHO. CTYIEHT yMeeT MpaBUIIBHO
OOBSACHATH MaTepuall, WITIOCTPUPYSI €ro MpUMepaMu

«3aumeno» (nosvluieHHblil yPoeHs) - OLICHUBAIOTCS OTBETHI, OCHOBAHHBIC HA TBEPIOM 3HAHHU
npeamera, OCHOBHOH JIMTEPATYpPhbl, C HC3HAUYUTCIIbHBIMU HpO6CJ’IaMI/I B 3HAHUAX I[OHOHHHTGHBHOﬁ
auTepaTypbl. BO3MOXHBI HEIOCTaTKM B CHUCTEMaTH3allMM WM B 000OIIEHMM MaTepHana,
HETOYHOCTHU B BBIBOJAAX. CTYI[CHT TBEPAO 3HACT OCHOBHBIC KATCTOPUU y‘lG6HOI\/'I JUCHUIIIINHBI.
«3aumeno» (nopozoewlii yposens) - OIEHNUBAIOTCS OTBETHI, KOTOPBIE 0A3UPYIOTCS HA 3HAHUU OCHOB
MpeIMeTa, HO MMEIOTCS 3HauMTeNbHbIE MpoOesbl B YCBOGHUM MaTepHala, 3aTpyIHEHHUs B

€ro U3JI0OXKECHUHU U CUCTEMATU3alli, BBIBO/IbI citabo APTYMCHTUPOBAHLBI, B COACPKAHNUN JOMMYIICHBI
TEOPETUYECKHUE OIINOKH.
«He 3aumenoy - OTICHUBAIOTCS OTBETHI, B KOTOPHIX OOHAPY)KCHO HE3HAHWE OCHOBHBIX MTPOOJIEM U
KaTeropuil mpeaMeTa CorjaacHo y4eOHON MporpaMMBbl, COJIepKaHue OCHOBHOTO MaTepHana He
YCBOEHO, 0000111eHNH 1 BEIBOJOB HET. CTYIGHT HE MOXKET WJIM OTKa3bIBAETCS OTBEYATH Ha BOMPOC
O1ieHOYHBIE CPEICTBA /ATl MHBAIHIOB U JIUI] C OTPAaHUYEHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBS
BBIOMPAIOTCS C YUETOM UX MHIUBUAYAIBHBIX MCUXO(U3NIECKUX OCOOSHHOCTEH.

— IIpu HeO6XOJII/IMOCTI/I HHBAJIWAaM M JIMIaM C OIrpaHUYCHHBIMH BO3MOXKHOCTIAMHU 310POBbS
MIPEIOCTABIISACTCS JOMOIHUTEIBHOE BPEeMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— MU TPOBEICHUU TMPOIIETYpPHl OIICHUBAHUS PE3yJIbTaTOB OOYUYECHUS WHBAIHJIOB W JIHIl C
OrpaHUYC€HHBIMHA BO3MOXXHOCTAMH 3J0POBbSA NPEAYCMATPHUBACTCA HCIIOJIB30BAHUEC TCXHHUYCCKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX UHIUBUIAYATHHBIMU OCOOCHHOCTSIMU;

— IIp1 HEOOXOUMOCTH ISl 00YHAIOIIUXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS 1
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WHBAJINJIOB MPOIEypa OLICHUBAHUS PE3YIbTATOB OOYUEHUS MO JUCIHUILIMHE MOXET MPOBOIUTHCS
B HECKOJIHKO JTAIOB.

[Iponienypa oLEHUBaHMS PE3yAbTaTOB OOyUYEHHS MHBAIWAOB W JIMI C OrPAaHHYCHHBIMH
BO3MOJYKHOCTSIMH  3JIOPOBbSI TI0 JAMCIUIUIMHE (MOAYNIO) TIPEAyCMAaTPUBACT IPEIOCTABICHHUE
uHpopmanuu B ¢dopMax, aJaNTHPOBAHHBIX K OrPAaHUYEHHUSIM HX 3JI0POBbSI M BOCIPHITHSA
nHbopMannu:

JUJ1st IULL C HAPYIICHUSIMH 3PEHHUSL:

— B IIE€YaTHOM (JOpME yBETHMUECHHBIM HIPHUPTOM,

— B (hopMe FIEKTPOHHOTO IOKYMEHTA.

Jluist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B [IEYATHOU (opme,

— B )OpMeE AIEKTPOHHOTO JOKYMEHTA.

J1o1st U1 ¢ HapYIICHUSIMA OTTOPHO-JIBUTaTEIBHOTO arapaTa:

— B IIe4aTHOM dopme,

— B )OpME AIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TepeYeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA
00y4aromuxcs.

1. Ilepeuens yueOHOIi IUTEPATYPhl, HHPOPMAIMOHHBIX PECYPCOB U TEXHOJIOTHI

1.1. YueOHnas auteparypa
1. I'muaka H.JL. OOmias xumus © yueOuuk st 6akanaspos / H. JI. I'munka ; mox pen. B. A.
[Tonkora, A. B. babkoga. - 19-¢ u3x., nepepad. u gon. - Mocksa : FOpaiir, 2014. - 900 ¢
2. Eropos, B. B. O6mias xumus : yueOnuk is By3os / B. B. Eropos. — 2-e u3j., crep. —
Cankr-IlerepOypr : Jlanb, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — TekcT : 2IeKTpOHHBIN
[/ JTans : anexTponHo-6MbIMOTeuHas cucrema. — URL.: https://e.lanbook.com/book/153684
3. biiunos, JI. H. CoopHuk 3ama4 u ynpaxuenuii o oomiei xumuu / JI. H. bnunos, . J1.
[lepdunosa, T. B. Cokonosa. — 2-e u3n., crep. — Caunkr-IletepOypr : Jlans, 2023. — 204 c. —
ISBN 978-5-507-45991-9. — Tekcr : 31eKTpoHHBI // JIaHb : 3JIeKTPOHHO-OHOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/292946
4. Axmeros, H. C. JIabopaTtopHble U CEMUHApPCKHUE 3aHATHSA 10 O0IIeH U HEOPraHUIECKOH XUMHUH :
yaebHoe mocobue / H. C. Axmeros, M. K. Asuzosa, JI. U. baxeirnna. — 6-¢ u3j., crep.
— Cankrt-IlerepOypr : Jlans, 2022. — 368 ¢. — ISBN 978-5-8114-1716-2. — TekcT : 31EKTPOHHBII
I JTanb : anekTponHO-OubOIMOTeuHas cucrema. — URL: https://e.lanbook.com/book/211658

1.2. Ilepnoanyeckas JuTepaTypa

1. Yenexu xuMuu - poccUicKuil Hay4qHbIHN KypHaJI, MyOIMKYIOMNUNA 0030pHbIE CTaThU O
aKTyaJbHbBIM MTPOOJIEMaM XMMHUHU M CMEXHBIX HaYK.

2. KypHanm HeopraHM4ecKol XUMHHM - POCCHMCKMHA Hay4HbBIH >KypHaJ, MyOJIMKYHOIIUN
CTaTbl IO TEOPETUYECKUM IMpo0jeMaM HEOpraHMYeCKOM XHWMHH, MEXaHU3MaM peaklHi
HEOPraHMYECKUX COEAMHEHUH, COOTHOLIECHUSIM MEXAYy (PU3MUECKUMM CBOWCTBAMHM, pEaKIMOHHON
CIIOCOOHOCTBIO U CTPOEHHEM, [0 HOBBIM pEaKIUsM M METOJlaM TOJy4YeHHUs] HEOPraHWYECKUX
COEJIMHEHUH, 10 OCHOBHBIM Ipo0JieMaM pPa3BUTHS BaKHEHIIMX HAIMpPaBICHUA HEOPraHUMYECKOTrO
CHHTE3A.

3. XKypnan oOmeil XuMUM — OJMH U3 KPYMHEHIIUX POCCHUICKMX HAyYHBIX >XYpPHAJIOB,
OTPaXKAIOIIMX OCHOBHbBIE HAIIPABJICHUS PA3BUTHUS XUMUU, MYyOJUKYIOMIMNA paOOThI, MOCBAIIEHHBIE
aKTyaJbHbIM OOLIMM BONpPOCaM XHMMHUU M IpoOjieMaM, BO3HHUKAIOIMIMM Ha CTBIKE Pa3IMYHbIX
pa3aenoB XMMUH, a TaKKe Ha TpaHUIlaX XMMHUHU U CMEXKHBIX C Hell Hayk (MeTaJuloopraHHYecKue
COECUHEHMS, DJIEMEHTOOPraHMYECKas XUMHS, OpPraHM4YeCKHME M HEOPraHMYECKHE KOMILIEKCHI,
MEXaHOXUMHUsI, HAHOXUMHUS U T. 11.).
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1.3. HHTepHeT-pecypchl, B TOM YK cJie COBPeMeHHbIE MpodeccHoHalIbHbIe 0a3bl
JAHHBIX M HH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0u0noTeuHbIe cucTembl (ABC):
1. DBC «OPAUT https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6udanorexka (HIB) http://wwwe.elibrary.ru/

ITonHoTexcToBEIE APXUBBI BCAYIIUX 3alla/IHbIX HAYYHBIX )KYPHAJIOB Ha Poccuiickoit
nﬂaT(bopMe Hay4HbIX xypHanoB HOUKOH http://archive.neicon.ru

7. HamumonanbHas  9JeKTpoHHass ~ OuOnmuoTeka  (DOCTYHm K DJEKTpPOHHOM  Oubmuoreke
aucceprauuit Poccuiickoit rocynapcrsennoit oubnmorexu (PI'B) https://rusneb.ru/

8.  Ilpesumentckas o6udaroreka uM. b.H. Ensrmaa https://mwww.prlib.ru/

9. DnekrponHas kojuiekus Oxcdopackoro Poccuiickoro @onmga
https://ebookcentral.proguest.com/lib/kubanstate/home.action

10.  Springer Journals https://link.springer.com/

11.  Nature Journals https://www.nature.com/siteindex/index.html

12.  Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials http://materials.springer.com/

14.  zbMath https://zbmath.org/

15.  Nano Database https://nano.nature.com/

16.  Springer eBooks:_https:/link.springer.com/

17.  "Jlextopuym TB" http://www.lektorium.tv/

18.  YHuBepcureTckas nHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

o g k~wbdhE=

HNudopmannoHHble CIPAaBOYHbIE CUCTEMbI:
1. Koncynperant [Imtoc - cipaBoYHas MpaBoBast CUCTEMa (JIOCTYI IO JIOKAJTbHOM CETH ¢
KOMITBIOTEPOB OUOTNOTEKH )
Pecypcbl cBOOOIHOTO TOCTYNA:

AmepukaHCKas TaTeHTHas 0a3a naHHbIx http://www.uspto.gov/patft/
[MonHbIe TEKCTHI KaHAJCKUX Auccepranuit hitp://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
MuHHUCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun

https [lwww.minobrnauki.gov.ru/;
5. ®enepanbHblii moptai "Poccuiickoe obpazoBanue" hitp://www.edu.ru/;
6. Hudpopmanmonnas cucrema "EqnHoe okHO gocTyma K 00pa3oBaTebHBIM pecypcam”

http://window.edu.ru/;
7. Enunast koyutekims nupoBbix 00pa3zoBaTebHbIX pecypcos http://school-collection.edu.ru/ .
8. ®denepanbHbIi IEHTp HHDOpMAIHOHHO-00pa3oBatenbHbIX pecypcos (http:/fcior.edu.ru/);
9. IlpoexTt I'ocynapcTBeHHOT0 HHCTUTYTa pycckoro si3bika umeHu A.C. Ilymkuna "O6pazoBaHue

Ha pycckom" https://pushkininstitute.ru/;
10. CmpaBouHo-MH(pOpPMAIMOHHBII mopTai "Pycckuit si3p1k" http://gramota.ru/;
11. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;
12. Cnosapwu u sanukioneauu http://dic.academic.ru/;
13. OOpazoBarenbHbIi moptan "Yueba" http://www.ucheba.com/;

eI
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14. 3akonompoekT "O06 obpazoBanuu B Poccuiickoit deneparmu”. Bompock! u oTBeTHI itp://XNn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBbIE JJIEKTPOHHBIE 00pa3oBaTe/bHble M HH(OPMAIUOHHBIE PeCYpPChI

KyoI'Y:

1. Cpena MOayJIbHOTO JUHAMHUYECKOro ooydenus hitp://moodle.kubsu.ru

2. baza yueOHBIX [JIaHOB, Y4€OHO-METOUYECKUX KOMILIEKCOB, MyOJIMKAMi 1 KOHpepeHui
http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX PeCypCcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
texnonoruit http://mschool.kubsu.ru;

4. DOnexktpoHHbIN apxuB qokymMeHToB KyoI'Y http://docspace.kubsu.ru/

5. DnektpoHHbIE 00pa3oBaTeIbHbIe pecypchl kKadenpbl HHOOPMALIMOHHBIX CUCTEM U TEXHOJIOTHH B
obpazoBannn  KyO6l'Y wu  HayuHo-merommueckoro kypHama "[IIKOJIBHBIE T'OAbI"
http://icdau.kubsu.ru/

2. MeToauyeckue yKazaHus 1J1s 00y4aommXxcs 0 0CBOEHH 0 TUCHHIIIHHBI (MOIYJIs)

VYcnemnoe u3ydeHue AucUMIUIUHBL «Heopranumyeckas Xumus» TpeOyeT OT CTYACHTOB
PETyJSPHOTO TOCEIIEHUS JICKIHHA, a TaKKe AaKTHBHOH pPa0OThl Ha MPAKTHYECKUX 3aHATHUSX,
BBITIOJTHEHUSI TECTOBBIX IPOBEPOYHBIX PadOT, BBINOJIHEHUS W 3alIUTHl J1a0OpaTOPHBIX pPadoT,
O3HAKOMJICHHS C PEKOMEHIYEMOM JINTEPATYPOIl.

IIpy NOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTYJICHTaM PEKOMEH/IYETCsI:

1) TpocMOTpPETh 3alKCH MPEBLAYIICH JICKI[HH ¥ BOCCTAHOBUTD B ITAMATH paHEe
M3y4YEHHBIN MaTepUall;

2) 06eryio MPOCMOTPETh MaTepHall MPEACTOAIICH JCKIIUH, C IIEbIO JIYUIIEr0 YCBOCHHUS
HOBOT'O MaTepuana;

3) caMOCTOSITEIBHO MPOPA0dOTATh OTACIbHBIC PPArMEHTHl TEMbI IPOILUION JICKIIUHU, €CITH
3TO HEOOXOIUMO.

[Ipr KOHCTIEKTHPOBAHUM JIEKIIMOHHOTO MaTepHala CTyJeHTaM HYXXHO CTPEMHTBHCS KPaTKo,
CXEMaTH4YHO, IOCIEeNI0BaTEeIbHO M JIOTUYHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHMS, BBIBOJBI,
000011IeHNs U (HOPMYIHPOBKH, HE MBITAsICh 3alUcaThb BECh IMPENOJaBacMblii MaTepHall CIOBO B
CJIOBO.

ITpu nOArOTOBKE K 1a00PaTOPHOMY 3aHATUIO PEKOMEHTYeTCS:

1) 03HAKOMHUTBCS C TEMOI U IJIAHOM 3aHSTHS, YTOOBI BBISICHUTH KPYr BOIPOCOB, KOTOPBIC
OyIyT 00CYKIIaThCS HA 3aHSTHU;

2) mopaboTaTh C KOHCIIEKTOM JICKIMM IO TEeME 3aHATHS, a TaKKe O3HAKOMHTBHCS C
pEeKOMEHAyeMOM JuTeparypoil U (Ipu HEOOXOAUMOCTH) JOMOJIHUTEIBHBIMA HCTOYHUKAMH
nHpOpMAIUY B BUJIE TIEPHOJMYECKUX M3JaHul 1 IHTepHEeT-pecypcoB.

[Tpy BBINOJIHEHUHU MPAKTUYECKOIN pabOThI CTyI€HTaM HEOOXOJMMO OTMEYaTh T€ BOIPOCHI U
pasfesnbl, KOTOpbIE BBI3BIBAIOT Y HUX 3aTPYIHEHHUS. C II€JIbI0 TMOCIEAYIOIEeNd KOHCYJIbTalluu Y
npernonaBatens. Kaxaplii CTYAEHT NOMKEH CTPEMHUThCS AKTMBHO padoTaTh Ha MPaKTHYECKHX
3aHSATHUSIX U YCIICITHO BBITOJIHATH TECTOBBIC TIPOBEPOUHBIE PAOOTHI.

CamocrosTenbHas paboTa Hapsay ¢ ayTUTOPHON NpeACTaBiIsIeT OAHY U3 BaKHEHIINX Gopm
yuebHoro mporecca. CamocrositenbHas paboTa — 3TO IJIaHUpyemass pabdoTa CTYAEHTOB,
BBIMOJIHSAEMAsT 0 3aJaHUI0 U TPU METOJUYECKOM DPYKOBOJCTBE MperojaBaTelnsi, HO 0e3 ero
HernocpeACcTBeHHOro yyactusi. CamocrosTenbHas padoTa mpelHa3HaueHa He TOJIbKO IS OBJIa/IeHUs
MPEJCTaBICHHON NUCIMITIMHOMN, HO U U1 (OpMUPOBaHMS HABBIKOB paboOTHI BOOOIIE, B yUeOHOM,
Hay4YHOU, MPOo(HEeCCUOHATBLHOMN IeATeTbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha Ce0sl OTBETCTBEHHOCTb,
CaMOCTOSITENIFHO PellaTh BO3HUKAIOIINE MPOOIeMbl, HAXOIUTh IPABUIIbHBIC PEIIEHUS U T.JI.

CamocrosTenbHass paboTa BKIIIOYACT: M3y4EHHUE JIMTEPATyphl, MpopaboTKa U MOBTOPEHUE
JEKIIMOHHOTO MaTepuana, MOArOTOBKY K TMPAKTHYECKUM 3aHSATHSM, IOATOTOBKY JIOKJIAJ0B-
MPE3CHTAIH, TIOATOTOBKA K TECTUPOBAHHIO U K TEKYIIIEMY KOHTPOJTIO.

B ocBoeHMM IUCHMIUIMHBI MHBAIMJIAMH W JMLIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH
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30pOBbsi OOJNIBIIOE 3HAUYEHHE HMMEET WHAMBUAyalbHas yuyeOHas paboTa (KOHCYIbTallMM) —
JIONOJTHUTENBHOE Pa3bsICHEHUE yUeOHOTr0 MaTepuania.

NunuBuyanbHble

KOHCYJIbTalluUN

0 IIpeaMeTy

SABJIAKOTCS

BOXHBIM  (DaKTOpOM,

CHOCO6CTBy1-OI_HI/IM HUHAUBUAYAJIN3allUuN O6y‘IeHI/I5[ U YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKAY MNOperoAaBaTciicM U 06y‘IaIOH_[I/IMC5I HWHBAJILJOM WJIHA JIMIOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

3. MaTepuajibHO-TEXHHYECKOe obecriedeHue Mo JTUCHUILIHHE (MOLYT10)

HaunmenoBanve [epedyens 0OCHOBHOT'O 000PYIOBAHHS [epedeHs TUIIEH3MNOHHOTO
000pYIOBaHHBIX YUCOHBIX MPOrPaMMHOTO 00ECTICUCHUS
KaOMHETOB
YueOHas aymuropus mis npoeaeHusIpoexktop, Beixog B uHTepHer|Microsoft Office 365 Professiona
NMEKIMOHHBIX  3aHATHH,  yueOHasPIeKTPOHHBIC pecypchl, nockaPlusWindows 10 Kopnopatusnas
aQyquTOpUs s TpYIIOBBIX  HydeOHas, yueOHas MeOenb Microsoft Office nmpodeccnonansHbIH
MHIUBUTyaTbHBIX KOHCYJbTaIl} mwroc 2016; AHTHUBUpYCHas 3aluTa
(ayn. 425) ¢busnueckux pabo4yMx CTaHIMH U

CEpBEpOB: Kaspersky  Endpoint
Security ms 6usneca — CTaHAapTHBIH
Russian Edition. 1500- 2499 Node 1
year Education Renewal License.

YaeOHast ayauTOpus IS TIPOBEICHIS
3aHATHI CEMUHAPCKOTO TUIIA,
yaeOHasi aymIuTopus IS TPOBEICHNS
mabopaTopHBIX 3aHATHH, ayTUTOPHS
TEKYILEro KOHTPOJISI i
MIPOMEKYTOTHOMN aTTeCTaIlN!,
yaeOHasi ayIuTopus IS TPOBEICHNUS
MHAUBUAYAIbHBIX M TPYIMIOBBIX
KoHCYJIbTanui (aya. 439¢)

Brixon B HMHTEpHET, 3JEKTPOHHBbIE
pecypcbl, Tocka ydeOHas, ydeOHas
MeOellb

Microsoft Windows
Microsoft Office

YueOHas ayIUTOpHS IS IPOBEACHMUS
3aHATUN CEMHUHAPCKOro THUIIA,
yaeOHass ayJuTOpHs Ul NPOBEICHUs
TabOpaTOpHBIX 3aHATHH, AyIUTOPHS
TEKYILEro KOHTpPOJIS 51
[IPOMEKYTOYHON aTTeCTALUH,
yaeOHass ayJuTOpHs Ul NPOBEICHUS
MHAVBUIyalbHBIX M IPYIIOBBIX

Brixog B MHTEpHET, 3JIE€KTPOHHBIE
pecypchl, Jocka ydeOHas, ydeOHas
MeOeIh

KOHCYJIbTanuH (aya. 414c)

Microsoft Windows
Microsoft Office

Jns

CaMOCTOSITEIbHON

paboTel  oOy4aromuxcs

MMpEaAYCMOTPCHBI IIOMCIICHUA,

YKOMIUIEKTOBaHHbIE CHEIMATU3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C
BO3MOXXHOCTBIO MOAKIIOUEHUsI K ceTu «VHTepHeT» M obecreyeHHeM JOCTyIa B 3JIEKTPOHHYIO
MH(}OPMaIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmenoBanue 060py10BaHHBIX
y4eOHBIX KAOMHETOB

OcHaIeHHOCTh TOMETIICHUH 15
CaMOCTOSITENTLHON PabOTHI
o0yJarormuxcs

Ilepeuens JIMIIEH3MOHHOTO
MPOrPaMMHOI'0 00eCIICYESHHSI

KommnbroTepHblii  kiacc, ydeOHas
AyTUTOpPUSL Ui TIPOBENICHUS
abopaTOPHBIX 3aHATUH,
QyTUTOPHS Ul CaMOCTOATEIbHOH
paboTsl (aym. 437)

[IpoexTop, KOMIIBIOTEpPHAs TEXHUKA C
MONKIIOYEHHEM K HWH()OPMAIHOHHOA
KOMMYHHKaIIMOHHOM ceTn
"NatepHer" (IpOBOIHOE COEANHEHUE
1 OSCIIPOBOJIHOE COEIMHEHUE 110
texHonornu Wi-Fi) u jmoctymom B

DIIEKTPOHHYIO HHGOPMALTMOHHOA
oOpazoBarenpHyI0  cpedy, — BeO-
Kamepa, [ocKa YydeOHas, YyueOHas
MebeTb.

Microsoft Windows
Microsoft Office
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