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1 Hesan n 3aga4u n3y4YeHUs AUCHUIIAHBI (MOTYJIsT)

1.1 Ileab ocBOEHUS TMCHUTLIHHBI

CchopMupoBaTh 1I€IOCTHOCTh BOCHPUATHS XUMHH, II0Ka3aTh €€ TECHYI CBsI3b C
KHU3HEEATSIBHOCThIO OMOJIOIMYECKHX CHUCTEM, PACKPbITh XHMHYECKHE U (PU3HKO-XMMHUYECKHE
acIIeKThl MPEBPAIIEHUN MOJIEKyla — KJIeTKa — OuoJIorndeckas cucreMa. BaskHbIM i GMOJIOTOB
ABJIAETCA O0y4YEHHE T'PAaMOTHOMY BOCIPHUSTHUIO XMMHUYECKHX SIBICHUH B MUpPE, B TOM 4YHCIE B
OMOJIOrNYEeCKUX OOBEKTaxX, MO3TOMY OCHOBHOE BHUMAHME YJEJIEHO OTOOpY CaMbIX OOLIMX M
IIPUHLMIIMAIBHO BAYKHBIX 3aKOHOMEPHOCTEN B MPOTEKAHUH IPOLIECCOB B XMMUYECKUX CUCTEMAX,
B YCTaHOBJIEHUU CBSI3€l MEXly COCTaBOM, CTPOCHHUEM M CBOMCTBAMU BELECTB.

1.2 3agauu AMCHUNIIMHbBI

CdopMupoBaTh y CTyI€HTOB:

e 3HaHHE OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHUYECKUX MTPOLIECCOB;
e aHANM3UPOBATH M KJIACCU(DUIIMPOBATH XUMHUECKHE CUCTEMbI H IIPOTEKAIOIINE B HUX PEAKIIUH;
* yMEHHE IPeICKa3bIBaTh CBOMCTBA BELICCTB HA OCHOBE 3HAHUS UX CTPOCHHUS U IIPUHIIUIIOB
XMMHUYECKHX MPEBPAICHUN;

* [peJCTaBICHUE O HanOOJIee ITIaBHBIX TOCTHKECHHUSX U IPOOIeMax COBPEMEHHOI XUMHUH, €€
MPaKTHYECKUX BO3MOXKHOCTSIX;

® HAaBBIKH KCIICPUMCHTAJIBHON PaboThI B 1a00OpaTOpHy;

1.3 MecTo 1ucuMIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOI MPorpaMMbl

Hucuunnuna «Heopranuueckass XuMus» OTHOCUTCA K oOsi3aTenbHOM wacTu bioka 1
"Nucturuiael  (Moaynu)" ydeOHOro IutaHa 1o HampaeieHuro moarotoBku — 06.05.02
OynnaMmeHTaIbHAsS W MPUKIagHAs OHoiorus (crenuanuTer) O0a3upyeTcs Ha IIKOJBHBIX 3HAHUAX
Kypca XumuH, pu3uku (Ta30BbIC 3aKOHBI, CTPOCHUE aTOMa | JIp.)

JlaHHasi AMCUMIUIMHA SBJISETCS MPEIIIECTBYIOLIEH Uil AMCUMILIMHBL  «OKOJIOTHS,
«buoxumusny, «MonekyspHas OUOIOTUS» U p.

B cootrBercTBUU ¢ pabouynM ydyeOHBIM IUIAHOM JAMCLMIUIMHA M3ydaeTcd Ha 1 Kypce 1o
ouHOM popme 00yueHus. Bux npomexyTouHOM aTTecTaluu: 3a4eT.

1.4 TlepeuyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs MO JMCHUIIMHE (MOY.T10),
COOTHECEHHBIX € IVIAHMPYEMbIMHU Pe3yJIbTATAMM 0CBOCHHS 00pa30BaTeIbHON NPOrpaMMBbl

N3yuenne nanHoi yueOHOM TUCHIUILTUHBI HAIIPaBJIECHO HAa OPMUPOBAHUE Y 00YUAIOIIUXCS
CHEAYIOIIUX KOMIIETEHIIHIA:

Ko 1 HaumMeHoBaHue
WHIUKATOpa™ TOCTUKEHUS Pe3ynbrarel 00y4eHHs IO AUCIUTUINHE
KOMIIETEHIIUHA

OIIK-3. Crioco6eH UCToIb30BaTh 3HAHNE COBPEMEHHBIX TEOPETUUECKUX U METOIMYECKUX
MOJIXO10B TOUHBIX U CMEKHBIX HayK JJIsl peIIeHUs] MeXIUCIUITIMHAPHBIX 3a71a4 B cdepe
npodeccuoHaNIbHOM e TeIbHOCTH.

NOIIK-3.1. Mmeer npencraBieHus | 3HaeT OCHOBHEIE MOHATHUS u 3aKOHBI OOILIEH,
00 COBPEMEHHBIX HAIPABICHUAX | HEOPTaHMYECKOH, 3aKOHOMEPHOCTHU IPOTEKAHUS
dusuky, XuMuM ¥ Hayk o 3emie,| XMMHYCCKHX IPOLECCOB CBOMCTBA HEOPTaHHYECKUX
aKTyaJbHBIX npobnemax | BEHICCTB

OHOJIOrMYECKUX HayK 31
MEePCIEKTUBAX  MEKIUCITUTUTMHAD-
HBIX MCCJIETOBAHUH.




Kon n namMenoBaHue
WH/IUKATOpa™ TOCTUKCHUS Pe3ynbrarel 00y4eHUs IO AUCITUTUIAHE
KOMITIETEHIIN

YmMmeer MMpOBOAUTL PaCYCThI [0 OCHOBHBIM 3aKOHaM XHWMMHH,
IIOJIB30BATbhCA XHUMHYCCKOMN CHMBOHHKOﬁ; IMPUMCHATDb
3HaHHUA q)YHI[aMeHTaHBHBIX pPasacsioB XUMHU [JIA OIIMCAHUSA
HBJ'IeHPIﬁ, IMPOUCXOIAIUX B JKHBOM KJICTKCE, B
OMOJIOTMYSCKUX CUCTCMAX, MPUMCHATH MOJYYCHHBIC 3HAHUA
110 XUMHWH IJI1 PCIICHUA HpO(beCCI/IOHaJ'IBHBIX 3aaa4,

BrnaneeT criocoOHOCTBIO BHEAPATH TOCTHXKEHUS! XUMUU TIPH
pemeHnH MpoeCCHOHATBHBIX 3aa4

NOIIK-3.2.Ucnons3yer B| 3HaeT OCHOBBI XMMHYECKOIO 3KCIIEPUMEHTA, CTaHAApTHBIC
npodecCHOHATBHON JEATEIFHOCTH | METOANKHA XUMHUYECKHUX UCCIIEIOBAHUM
HaBBIKU IPOBEJCHUS

1ab0paTOPHBIX UCCIICIOBaHMA, | YMeeT 0e3011acHO MOIb30BATHCS XUMUUYECKUMHU PEaKTHBAMU
COBpPEMEHHBIE  METOABl XHMHH, | U XUMHUYECKHM 000pyI0BaHUEM; MIPOBOIUTH
buzuku, MaTEMATHYECKOro | SKCIEPUMEHTAIBHBIC UCCIIECOBAHUS M aHAIU3UPOBATh
MOJICTTUPOBAHUS W | Pe3yJbTaThl

MaTEeMaTUYECKOM CTaTUCTHKM, a | Brnageer HaBbikamu paOOTHI B XUMUYECKOW JIabopaTOpUH U
TaKxKe COBPEMEHHBIC | TEXHOJIOTMUYECKHUX YCIOBHUSIX, C XUMUYECKUMH PEaKTUBAMHU U
oOpa3oBaTenbHbIC 1 | XMMHYECKHM 000pYyJOBaHHEM

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

HOIIK-3.3.Ilpuobperaer  HOBBIE | 3HACT  METOMOJIOTHIO  XHMHH,  BO3MOJKHBIC  PHCKH,

3HAHHA B 007aCTH OMOJOTHH, | copeMeHHBIE OOpa3OBaTeIbHBIC M MH(MOPMAIHOHHBIC
TOYHBIX n CMCECKHBIX HayK, TEXHOJIOTUH

HCIIOJIB3YH COBPCMCHHBIC

o0Opa3oBaTeNbHbIC u

I/IH(l) OPMAILMOHHBIE TEXHOIOTUH Ymeer MMPOrHO3UPOBATL HCPCIEKTHUBBI W COLMAJIBHBIC

MOCJIEACTBHUS UCIOJIb30BaHUS TOCTHKECHUNH COBPEMEHHOMN
XUMHH ,[IPOTHO3UPOBATH NEPCIIEKTUBBI U COLUAIIBHBIE
MOCJIEJICTBHSI CBOEH MPOECCUOHATBHOM AEITETHHOCTH

Brnaneer crnocoOHOCTBIO MPUHUMATE TPAaMOTHBIE, HAYYHO
000CHOBaHHbIE MPO(pECCHOHAIBHBIE PEIIEHUS

Pe3ynpTaThl 00y4eHus O AUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYILECTBICHHS BCEX BUJIOB
KOHTAaKTHOM M CaMOCTOSITeNbHOW paboThl OOy4aromuxcs B COOTBETCTBHUU C YTBEP’KIACHHBIM
y4€OHBIM IJIAHOM.

WuaukaTtopel  TOCTHXKEHUS  KOMIETEHLIMH  CUMTAIOTCS  COPMHUPOBAHHBIMH  IIpU
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YJIbTaTOB OOyUEHUSI.

2. CTpyKTYypa ¥ coiepKaHue THCHUILIMHBI

2.1 PacnipeesieHue TPYI0EMKOCTH TUCHUILIUHBI 10 BUIAM padoT

OO61m1ast Tpy10EMKOCTh TUCIMITIHHBI COCTaBisieT 3 3adeTHbIx equnmil (108 gacos), nx
pacmpesieieHre o BUaaM paboT MpeICTaBICHO B TabIuIe

Dopma 00yyeHust
OYHas
Buisi pabot Beer 1
N CeMecTp
;Iaco (gacer)
KonraktHas pa6ora, B TOM YucJjie: 57,2 57,2




AyIuTOpHBIE 3aHATHA (BCEro):

3aHATHS JIEKIIMOHHOTO THTIA 16 16
J1a00paTOPHBIC 3AHATHS 36 36
HNnas koHTakTHast padora:
Kontpons camocrositensHolt pabotel (KCP) 5 5
[Ipomesxyrounas arrectaist (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YucJIe: 50.8 50.8
OdopmiieHne 1a00paTopHBIX padoT 20 20
CaMoCTOSITeTIbHOE M3YUCHUE TEOPETUIECKOTO 99 99
Marepuaa
CamocTosATeNbHOE PEIICHUE 3a1a4 8,8 8,8
KountpoJns:
[ToaroroBka K SK3aMeHy . - ; -
O6masn yac. 108 108
TPYA0EMKOCTb B TOM YHCJIe 572 572

KOHTAKTHAs

padora

3a4. efj 3 3

2.2 ConepsxkaHue JUCHUTLTHHBI

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM JUCIUIUINHBI.
Pa3zesbl (TeMbl) TUCHUTUIMHBI, H3y4aeMbie B 1cemectpe (04HO#M (hOopMbI 00yUCHMS)

KomudgecTBo 1acos

Ne Hammenosanue paznenoB (Tem) Beer A};ﬂggggg: BHGZZI]IE;%%I;I;
0 J | 113 JIP CPC

1 Brenenue. OcHOBHBIE TIOHATHSA 1 32KOHbI XHMHH. Kiaccet 10 ) 4 6
HEOPTaHUYECKUX COCTUHEHUH

2 Crpoenue BemecTsa. [leproanueckuii 3akoH U 12 2 4 6

" |mepuonnueckas cucrema sseMeHToB .M. Menneneesa.
XuMuYecKas CBSI3b.

3 DHepreTrka XMMUYECKHIX TPOIECCOB. XUMUUECKast 10 2 4 4
TEPMOJIMHAMHUKA M XMMUYECKOE PaBHOBECHE.

4. | XummnueckaskuaeTrka. Karamms. 10 2 4 4

5. | PactBopbl. Peakimy B BOHBIX pacTBOpax. 12 2 4 6

6. XUMHUS KOMIUIEKCHBIX CO€IUHEHUH. 10 2 4 4
KommiekcooOpa3oBaHue B pacTBOpax.

OKHUCITUTENTHHO-BOCCTAHOBUTENBHBIE TPOLIECCHI, UX 2 4 4

7. |3aKOHOMEPHOCTH ¥ HX POJIb B OMOJIOIHYECKHUX CHCTEMAX. 10
DNEeKTPOXUMHUYECKHE MTPOIECCHI.

8. |0030p CBOICTB 3IEMEHTOB U UX BOKHEHUIINX COCTUHCHHUH, 28,8 4 8 16,8
HUTOI'O no pazoenam oucyuniurivl 16 36 50,8
Kontpons camocrosirensroit padotsr (KCP) 5 - - 5 -
[Ipomesxxyrounas arrecrarus (MIKP) 0,2
[oaroroBka K TeKyIIeMy KOHTPOJIIO -

OO01mast TpyT0OEMKOCTB 110 AUCITUTLTHHE 108

2.3 Conep:xanue pa3aesioB (TeM) TUCHUTLIHHBI
2.3.1 3ausaTus JeKIHOHHOI0 THIIA




HanmeHnoBanme
TEMBI)

pasnena

Coneprxanwne paszaena (TeMbl)

dopma TekyIiero
KOHTPOJIS

OCHOBHBIE
TTOHATHUS i 3aKOHEI
XMMUH. Knaccrr
HEOPraHUYECKUX
COCTMHCHMI

Bgenenue.

IIpeamer u 3agaun xuMuu OCHOBHBIE TOHSTHS U 3aKOHBI XUMHUU.
Ponp xuMmMum B HayyHO-TeXHMYeCKOM mporpecce. Pa3purue
XMMHUH B MEXIUCIUIUIMHAPHBIX HAaydHBIX oOnactsax. [IpoGmemsl
skonorud. HoBble HampaBieHHMs COBPEMEHHOM XUMHM U
XMMHUYECKOI TEXHOIOTHH . NHTETPalliy U CHHTE3a

€CTECTBEHHOHAy4YHbIX  3HaHuM  Kiaccel ~ HEopraHuyeckux
COEJIMHEHUI: OKCHUJIbI, KUCJIOTHI, OCHOBaHHUS, COJIH.

YCTHBIM
onpoc
KP,

JIP

Crtpoenue BEIECTBA
[lepuoguueckuil 3akoH ¥
MIEPUOTNIECKast CHUCTEM{
3JICMEHTOB J.
MenneneeBa. XuMuyecka
CBSI3b.

BonHOBBIE CBOMCTBAa D3JEKTPOHOB B aTOME. YpaBHEHHUENE
Bpoiins. OcHOBBI KBaHTOBO-MEXaHHMYECKOW TEOPHUH CTPOCHUS
atoma. BoHoBas ¢yakums. KBanTtoBsIe dncia.
ATOMHBIE 8, p, d, f - opOuTamu. 3amonHeHNE YIEKTPOHAMHA
aToMHbIX opouTaneit (AO). [Ipasumno [aymm. [Ipasmmo XyHza.
Ilepuopnueckuit  3akoH .. MeHpeneesa.
Ilepuoauueckas cucrema anemeHToB. [lepuoaudecku
HU3MEHSIOIHECS CBOICTBA
3JIEMEHTOB, MX CBSI3b CO CTPOSHHUEM HIICKTPOHHBIX 000J109eK
aToMOB. Pangnychel aTOMOB, SHEPIHsl HOHU3ALWH,
3aKOHOMEPHOCTH B U3MEHEHHH 3THX Belnu4uH. [lomoxeHue
XMMHYECKOT'0 3JIeMEHTa B IEPUOTMUECKON CHCTEME KaK ero
IJIaBHEHIIAs XapaKTEPUCTUKA. XUMUUECKasl CBSI3b.
[lepekpriBaHUEe aTOMHBIX OpOHUTAaJICH KaK yCIOBUE 00pa30BaHUs
cBs3u. [lonstue o METOAC BAJICHTHBIX
DNEeKTPOOTPUIIATENILHOCTD. CaoiicTBa KOBaJICHTHOH
HUOHHOH CTPYKTYpa). IIpencraBnenue o
nonumopduzme
MexmoneKynsipHble CUIIbl B3aUMOJICHCTBUS.
XumH4eckas CB3b B KOMIUIEKCHBIX COCIUHEHUSAX. TUITNYHbIE
KOMIIJIEKCOOOpa30BaTeNIN M JTUTaHBI.

YcTHBIN
orpoc,

aHepFeTI/IKa XUMHYCCKHY
IpoHeCcCoB. XuMudeckas
TCPMOANHAMUKA i
XUMHUYCCKOC paBHOBECHC.

OHepretnka XUMHYEeCKMX peakuui. TepmoauHamuueckue
cucteMbl. OYHKINU COCTOSHUS (SHTaJBINA, SHTPONUs, paboTa
SHeprust). JHepreTndeckhe 3(PQPEKTHl XUMHUYECKHX PEaKIHH.
[lepBoe Hauano TEPMOAMHAMHUKH. OHTAIbIIMSA 00pa3oBaHUS
BemiecTBa. 3akoH [Tecca W ero  HCHOONb30BaHME IS
TepMOXUMHYECKHX  pacuétoB.  CTaHZApTHBIE  COCTOSHUS
BemecTtBa. [lomatme 00  osHTpormu.  BTopoit  3akoH
TEPMOJUHAMUKH. N306apHO-N30TEpMUYECKUt TIOTEHIHAAI
(omeprusi I'mbOca) kak KpuUTepud M JABHXKYyLas Ccuia
CaMOIPOM3BOJIBHOTO MPOTEKaHWS IMPOIECCOB B  3aKPBHITOH
cucreme. OOpaTuMble W HEOOpaTHMBIE PEaKIHUU. XHMHUECKOEe
paBHOBecue. I'oMo- U rereporeHHble paBHOBecus. KoHcraHTa
paBHoBecus. Ilpunuun Jle-lllarense,

yciioBue mnpuMeHUMocTd. CMelieHne paBHOBECHS. Y CIOBUS
(ha3oBOrO paBHOBECHS

VcerHBIM
Ompoc,
JIP

Xumuueckas
Karanus.

KHWHCTHKA.|

CKOpoCTh XUMHUYECKOHW peakiuu. DPakTOpsl, ONpeeIaonie
CKOpOCTb peakUuH. 3akoH neifcTByromux Macc. [lopsiiok u
MoJteKyJsipHOCTh peakuuu. [IpaBuio Baur-T'odda. ITonsitue 06
SHEPrus aKTUBALIMU 1 aKTUBUPOBAHHOM KOMILIEKCE.

Karanuszatopsl, KaTalIUTHYECKUE peaKUUU. ABTOKaTalIM3.
@DepMeHTaTUBHBIM KaTaiu3. ['OMO- M IeTeporeHHbId KaTaaus.
Iennsle peakuuu. [locnenoBarenbHble U NapajliebHbIE PEAKLMH.

YcTHBIN
Ompoc
JIP

PactBopsl. Peakuuu B
BOJIHBIX PACTBOpax.

JucnepcHble cucTeMsbl nx kiaccudukamnms. TepMonuHamMudeckas
HEYCTOWYIMBOCTD TeTePOTeHHBIX JUCTIEPCHBIX CHCTEM.
[ToBepxHOCTHBIE sABICHUSA U aacopOums. CycreH3uu 1 SMYIbCHH.
Komnouanele pacTBOpsl M UX CBOMCTBA. 30IM U TENH.
Koarynsanus. Aspo3onu, AbIMBI, TyMaHbL. ['a30Bble PacTBOPBHIL.
[MapunaneHoe nasnenue. 3akoH JlanpToHa. XUMHUYECKas: TEOpUs
pactBopoB .M. MenneneeBa. PactBopenme kak ¢uznko-
xumuueckuii mponecc. PactBopumocts BemecTB.  CrocoObl

BBIp@XEHUS KOHIEHTparwu. 3akousl Payms, 'enpu. Ocmoc.

Y cTHBIN
Ompoc
JIP
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3akoH Bant-T'ododa.

OCHOBHBIE TOJIOKEHUS TEOPHUH DIICKTPOIUTHIECKON
nmucconuaruu. CHibHbIE U ci1a0blie dJeKTponuThl. CTerneHb
micconmanu 1 (aktopel Ha e€¢ Bmusrontre.KoHncranTa
JFICCOMAITIH ¥ ()aKTOPHI Ha €€ BIMAIONIHNE. 3aKOH pa30aBIeHUS.
[onsaTne 0 TEOPUH CHITBHBIX 3JICKTPOIUTOB. AKTHBHOCTS,

K03 UIMEHT aKTUBHOCTH, HOHHAS CHJIa PACTBOPA.

Honnoe mpomsBenenue Boabl. Bomoponmusiii mokazartens (PH).
[MoHATHS O KHCIOTHO — OCHOBHBIX WHAWKaTOpax. | mapomm3
coneir. HeoOparumseiii rupponms. CTemeHr ©  KOHCTaHTa
rugponnsa. BimsHue TeMrmeparypsl u pa30aBiIeHHS Ha CTEICHb
runponnsa. bydepHsie pacTBopsl u ux cBoiictBa. [IponsBencHue
pactBopumoctu (ITP). YcnoBus BeInaieHus ocaka

Xumust KoMIUleKCHbIX | Koopnunanmonnas  teopust  Bepuepa.  Jluranael.  Tunsl | YcTHbII
COEIMHEHUH. KoMmIuiekcoB. JleHtaHTHOCTH. Xenatel. [Ipmpoma xmmmaeckux | Ompoc,
KomrurekcooOpa3zoBanue | CBsI3eli B KOMIUIEKCHBIX — coeinHeHHWsX. Howmenkmatypa |JIP
B pacTBOpax. KOMIIIEKCHBIX COEIMHEHUI. MarnuTtHble CBOMCTBa
COEIUHEHUIA.
BrosnemenTsl. Bronuranzgp. OOmass ~ XapaKTepHCTHKa
KOOPJIMHAILIIOHHBIX COSUMHEHHI OMOMETAIIOB ¢ OMOJINTaHJaMHL.
OKHCIUTETBLHO- OKHCIUTETLHO-BOCCTAHOBUTEILHBIE MPOLECCHI. Binsaaue | YcTHbBIN
BOCCTaHOBUTCJIBHBIC KHUCJIOTHOCTH Cpeabl Ha MPOAYKTBI OKHCJIUTCIIBHO- OHpOC
IIPOLIECCHI, UX| BOCCTAHOBHUTENbHBIX peaknuit. OneHka TepmomuHamuueckoir | JIP
3aKOHOMEPHOCTHU MU UX BO3MOXHOCTH MNPOTECKAHUA OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
pOJb B OMONOTHYECKUX | peaKUUi. DIEKTPOAHBIN MOTEHIUAN. Psil HanpspKeHNsT METaIlIoB.
cHCTEMaXx. CraHgapTHBIC OKHCIHMTEILHO-BOCCTAHOBHUTEIILHbBIC MOTCHIIUATIBI.
DNEKTPOXUMHUUYECKHE T"anpBaHMUECKUIA 3JIEMEHT. S1C TaJIbBAHUYECKOTO
MIPOLIECCHI. 9JIEMEHTa. JNEKTPOJIN3 ~ PacIUIaBOB M BOAHBIX  PAacTBOPOB
coseit.3akoHb! Dapajes.
0030p cBoticTB aeMeHTOB | Kitaccudukarys v pacpocTpaHEHHOCTh XUMHYECKHX 2JIEMEHTOB | Y CTHBIH
U UX BaXXHEUIINX B OpraHm3smMe M OKpyxawomeid cpeae. Pomb Ompoc
COeIMHEHHUH. 3JIEMEHTOB- OPTaHOTEHOB M MX COCIUHEHHH B pacTuTensHoM | JIP

1 )KUBOTHOM MHpe. MeTauibl )KU3HU UX PONb B PACTUTEIHHOM
U KMBOTHOM

Mupe. Makpo- 1 MUKPORJIEMEHTHI B CPEJie M OPTaHU3MeE YeJIOBEKa.
Boaopoa. O mecte Bomopoaa B Ilepmomudeckoil cucreme.
M3oronsl Bopopona. Pusnmyeckue U XUMHUYECKHE CBOWCTBA
Bogopoaa. CoeqMHEHHs BOAOPOAA C METAJUIAMU M HEMETaJNIaMH.
Bopa. Crpykrypa u cBoiicTBa Boabl. Boja kak pacTBOpHUTENb

lamorensl.  OOmas  XapaKTEPHUCTHKA. lanorensr  Kak
okucimTeny. Bogopoausie U KHCIOpOJHbIE
KHCJIOTBITaJIOreHOB. OTHOCHTENbHAS YCTOHYMBOCTb

KUCIIOPOJHBIX ~ COEAMHEHWII rajJoreHoB. brnoxumudeckas poib
raJloreHoB.

Kuciopoa. M3otonsl kuciopoja. DIEKTPOHHOE CTPOEHHUE U
CBOICTBa MoJIeKynbl kuciopoaa. Kucmopoa u mpuponaa. O30H.
OzonnpoBanue, OKCHABI B THAPOKCHIBI. 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOICTB OKCHJOB, THAPOKCUIOB B PsiiaXx U TpyIIax.
IIepuoguueckoii cuctemsl. Ilepokcunsbl.

XabKOreHbl. Ob6mas XapaKTePUCTHUKA. Cynbhumsr.
PactBopumocTs cynb¢unoB. BoccraHOBUTENbHas aKTHBHOCTh
cynb¢unos. [Tomydenue, cBoiicTBa 1 IpUMEHEHHE OKCHJIOB CEPBI.
CepHas u cepHucTass KuUCIOTBL. CONOCTaBIGHUE  CHIIBI
KHCJIOTHOCTM U MPOYHOCTH CEPHOM U CEPHUCTOH KHCIOT.
OxucimTenpHass aKTHBHOCTh CepHOW KuCHOTBL. Coim cepHOH
kucnoTel. KBacipr. TepMmuueckass yCTOHYHMBOCTH CYJb(aTOB.
Pounb ceprl B brioMornekyax.

A3otr u docdop. O6mas xapakrepuctuka. Azor. CTpoeHue u
MIPUYHHA OTHOCHTEIBHOW MHEPTHOCTH MOJEKYJHI a30Ta. A30T B
npupoae. AMMmuak. PaBHoBecue B BOJHOM pacTBOpE aMMHAKA.
Kucnopoanele coequHeHust a3zora. ODHEpreTuka MOIY4YEHUS U
CBOMCTBa okcuza a3orTa. AzoTtconepikalue
KHCJIOTBL.




BsaumopneiictBue  a30THOM  KHCJIOTBI C  MeETaJIaMH K
HeMeTayulaMu.  A3oTHbIe ymoOpeHus. CBoiicTBa W pOJIb
XMMHUUYECKHUX CBs3el a30Ta B OMOMOJICKYIax.
Dochop. PochopHBIE KHUCIOTHL. OcHOBHOCTE (h0oc(HOPHBIX
kucioT. Pocate. PactBoprmocTts U rupponns ¢ocdaros.
dochunsr Metamior. Pochop B npupose. DochopHbie
ynoopenusi. CBOMCTBa U pOJIb XUMHYECKUX CBs3el pocdopa
BOMOMOJICKYJIaXx,
Yraepoa. OOmas XapaKTepUCTUKA. VYrnepona,
Momudukanus cBobomHOTO yriepona. CBs3b CTPYKTYPHI €O
CBOWCTBaMH. YTOIIb Kak agcopOent. [Tomyuenne u cBoiicTBa
OKCHJIOB yriiepona. MoHooKcHn yriiepoaa. KapOoHwTsr
MeTamioB. Jlnokcun yia pona. PaBHoBecre B BOJHBIX PacTBOpPax
mrokcuaa yriepona. Kap6onatsl. KapOoHaTHOE paBHOBecue B
npupojie. CBONCTBa XMMHUYECKHX CBSA3€H yrieposa B
OuoMoIeKynax.
Kpemnuii. Xumnueckre n Gpu3ndecKue cBOWCTBA KPEMHHUSL.
Kucnoponnsie coeaunenns kpemHust. KpeMHueBbIe KHCIOTBL
'Cunukartsl, [ Mapoau3 cUIMKaToB.
Ienounsie  Merajiabl. CpaBHUTENbHAs  XapaKTEPUCTHKA
LIEJIOYHBIX METaJUIOB. XapaKTepUCTHKa aTOMOB M HOHOB
mMICJIOYHBIX MCTAJIJIOB. OKCI/I}ILI, MEPOKCUAbI U TUAPOKCHIBI.
Ilonyuyenue u cBoiicTBa cosieil. buonorundeckass ponb HaTpus U
kamusa.  Kamwitapie — ymoOperms.  Bepwuimii,  MarHwmii.
lesoyHo3eMebHble MeTawIbl. OOmas XapaKTepUCTHKA
3JIEMEHTOB BTOPOH Ipymmbl. BakHelme coeTMHCHNS OepHins 1
MarHus. ['maponus conelt 6epumumust Mmaraus. LllenodnozemensHbIe
MeTamibl. OKCHABL, THIPOKCHABI M COJNH IIETOYHO3EMEIBHBIX
MmeTaioB. Pomb CO€[[I/IH€HI/II71 Kajgbliyd WM Mar"vusga B JXHBOM
OpraHH3Me.
Ienounnsie  Merajiabl. CpaBHUTENbHAs  XapaKTEPUCTHKA
LIEJIOYHBIX METaJUIOB. XapaKTepUCTHKa aTOMOB M HOHOB
mICJIOYHBIX MCTAJLJIOB. OKCI/I}ILI, MECPOKCUAbI U TUAPOKCHIBI.
ITonyuyenue u cBoiicTBa coisiel. buosorndeckas ponb HaTpus U
kamusa.  Kamwitapie — ymoOperms.  Bepwiumii, MarHwmii.
lesouHo3eMenbHble  MeTawabl. OOmas XapaKTepUCTHKA
9JIEMEHTOB BTOPOH Ipymmbl. BaxkHele coeTuHeHNS Oeprilvs 1
MmarHus. ['maponus coneit 6epuumust Mmaraust. LllenounozemensHbIe
MeTabl. OKCHAbL, THIPOKCHIBI M COJH IIETOYHO3EMENBHBIX
MeTaioB. Ponb coeAMHEHWH KajiblMs W MarHus B OKHBOM
OpraHH3Me.
Xumusa  d-3nemeHToB. ®Duznueckue CBOMCTBA, IPOCTBIX
BemecTB. CTeTeHN OKHUCICHUS. 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB TMPOCTBIX BEUICCTB U COCI[I/IHCHI/Iﬁ MEPEXOJHBIX 3JIEMEHTOB
B mnepuojmax u rpynmnax. IlepexonHble 3JEMEHTH  Kak
KoMIuiekcoobpazoBarenu. OcobeHHOCTH XUMHUH d-3JIEMEHTOB 11O
CPaBHEHHIO C XMMHEH S, p- DIIEMEHTOB.
Moarpymma xpoma. OOmas XapakTepUCTHKA  BIIEMEHTOB
TIOATPYTIIIEI Xpoma. ®duznueckue

U XHMHYECKME  CBOHCTBA  XpoMma.
Coenunenne xpoma (L1I): okcun, rugpoxcna, co. Xpomarsl U
quxpoMatbl. OKHCIIUTENbHasi aKTUBHOCTb COEJMHEHHH Xpoma
(VI). Baxneiiime coemuHeHHs MOJMOJAEHA W BOJIb(pama.
Buonornueckast poss.
[oarpynma wmapranna. OOmas XapakTepHCTHKa 3JIEMEHTOB
noArpymsl  MapraHna. OKcuisl M THAPOKCHIBI MapraHia.
YCTOMUNBOCTE COEAMHEHUN pa3IM4HOM CTENEHU OKHUCIICHUS
Mapranua. MaHranatel " TNIEpMaHTaHaThI. Bmusune Cp€anl Ha
OKHCIHTEIbHO-BOCCTAHOBUTENEHYIO aKTHBHOCTh  COCTUHEHUIT
MapraHia. buonornyeckas posib COEIMHEHH MapraHia.

DneMeHTBl BOCBMOI moarpynmbl. OOImas XapakTepUCTHKA.
Kenezo. Oxcuapl U TUAPOKCHIBI Kene3a. [uapoiau3 u
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HUKCIIA.

YCTOMYHMBOCTD
Kommekcuele coemmuenus xeie3a. CoemuHeHnst KoOaiabra U

conei JKemesa. DeppuTsl.

Buonormaeckasponsd-3reMeHTOB CeMeHCTBa JKernesa.

®deppathl.

2.3.2 JlabopaTopHble padoThI

No Haumenosanue paszaena TeMmaTuKa 3aHITHIA Dopma TEKYILETO
(ceMuHapoB) KOHTPOJIS
1 2 3 4
1 cemectp

1./ OcHoBHBIC TIOHSTHS W 3aKOHBI | TexHHKa OE30MACHOCTH IpU paboTe B YcrHBIi omnpoc,
XMMUH. Knaccel xumuueckoit 1abopatopui . Ortuer no JIP, KP
Heopranuueckux coequnenunii | JJaboparopHas pabora Nel:

«OCHOBHBI€ KJIACCHI HEOPTAaHUIECKUX
COEITHEHUID)
Crpoenue BelecTBa. Kosnoksuym VYcTHBI onpoc,
TlepHomaecKuii 3aK0H 1 «Ctpoenue atoma. XUMHUECKasi CBSI3b»
MepUoANYECKas CUCTEMa
anemenToB J[.M. Menneneena.
XuMuyecKas CBs3b.
DHepreTrKa XUMAYECKIX Jlabopatoprast pabora Ne2 VYernslii onpoc,
TIPOLIECCOB. XHMHUCCKas «OrnpeneneHne SHTAIbINN HEUTPOIH3aum» Ortuer 1o JIP
TepMOJIUHaAMHKa "
XHUMHUYECKOE paBHOBECHE
2.| Xumnueckaskunetuka. Kartanus. JIaboparopnas padora Ne3 YeTHbIi ompoc,
«XMMHUYECKasi KHHETUKA. XUMUYECKOE Oryet o JIP
paBHOBECHE)
3 | PactBopbl. Peaximu B JlabopaTopHas pabota Ne4 VeTHbIi onpoc,
BOJHBIX pacTBOpax «QNEeKTPOIUTHYECKAS TUCCOLIHAITHS. Ortuer no JIP,
Bydepnsie pactBopb», «I MapoIHA3comnei. KP
PH».
XUMUSI KOMIUTEKCHBIX Jlabopatoprasi pabora Ne5 YerHslii onpoc,
CcoeIMHEeHMiA. «KomruiekcHble COeMHEHNS. » Otuet 1o JIP
KomriekcoobpazoBanue
B PacTBOpax.

4 | OKHCIUTENBHO- JlabopatopHas pabora Ne6 YcTHBI onpoc,
BOCCTALOBHTENLLEIE OKHCIINTENILHO-BOCCTAHOBUTENBHBIE PEAKIMH. | Oryet o JIP
TIPOLIECCHI, HX Cocrasnenue ypasHenuit OBP: a) meton
3aKOHOMEDHOCTH U UX ponp | YIEKTPOHHOTO Oananca; 0) MeTox
B GHOJIOTMYECKHX CHcTeMax. | YICKTPOHHO- HOHHOrO banarca
ONEeKTPOXUMUYECKHE TPOIIECCHI.

5 | O630p cBoiicTs amementoBuux | JIaboparopras pabora Ne7: YcTHBI onpoc,
BaXXHEUIINX COETUHEHUN «CBOJCTBa METAILIOB » Ortuet no JIP
JlaboparopHas padota Ne§: YeTHsli onpoc,
«CBolicTBa HEMETAIIIOBY Oryer o JIP

3amra nabopatopHoil pabotsl (JIP), BemonHenue xypcoBoro mpoekrta (KII), xypcoBoit
pabotel (KP), pacuernHo-rpadmueckoro 3amanus (PI'3), mammcanme pedepara (P), scce (9),
kosokBuyM (K), rectuposanue (T) u T.1.

[Ipy wm3yyeHUM JUCUMIUIMHBI TPHUMEHSETCS 3JIEKTPOHHOE OOy4YeHHe, IUCTaHIIMOHHBIC
oOpa3oBaTenbHble TexHOonoruu B coorsercTBrn ¢ ®I'OC BO.



2.3.3 IlpuMepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
Kypcogas pabota He mpe1ycMOTpeHa Y4eOHBIM TITAaHOM

2.4. lepevyeHb y4eOHO-METOANYECKOTO 00ecTIeYeH s 1JIsl CAMOCTOSITEIbHOI PadoThI
00y4aroUUXCs M0 JUCHHUILUIHHE (MOTYJII0)

[lepedens y4e0HO-METOUIECKOTO 0OECTIEYeHHS JUCIUITUIHHEI 110

Ne Bug CPC =
BBIMOJTHEHHIO CAMOCTOSATENLHON PaOOThI
1 |Odopmenue 1. Axmeros, H. C. JlJabopaTopHbIe U CEMHUHAPCKUE 3aHATHS O 00IICH U
naboparop- Heopranuyeckoi xumui : yueoroe mocodue / H. C. Axmetos, M. K. Asuzosa, JI. 1.
HBIX PaboT Bagpiruna. — 6-e u3a., crep. —Cankr-IlerepOypr : Jlans, 2022, — 368 c. — ISBN
978-5-8114-1716-2. — TekcT : 31eKTPOHHBIH // JIaHb : 371eKTPOHHO-OUOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/211658
2.
2 |Camocrostrensnoe | 1. Eropos, B. B. O0mias xumus : yueOnuk mist By3os / B. B. Eropo. — 2-¢ uzn.,
W3yuenHe crep.— Cankr-IlerepOypr : Jlans, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. —
TekcT : anekTpoHHbId // JlaHb : 3;ekTpoHHO-OMOMMOTeuHass cuctema. — URL:
TCOPETHHCCKOTO | htps://e.lanbook.com/book/153684.
MaTepHuaia 2. Meroaudeckue peKOMEHAAIMY K OpPraHU3aluH ayIUTOPHOIN 1 BHEAYIUTOPHOI

(camocTOsITeNTbHO#) paboThI CTYIEHTOB: MeToanueckue ykasanus / coct. T.IT.
Cropoxenko, I1.b. [Tounnok, A.B. becnanos, H.B. Jlo3a - KpacHonap: Kybanckuit
roc.yH-T, 2018, 89c.

3 | Camocrositensroe | biuros, JI. H. Co0opHuK 3a1a4 1 yripakHenui o oomieit xumuw / JI. H. biaunos, U.
pemenue sagay | L, Iepduiosa, T. B. Cokonosa. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlaus,
2023. — 204 ¢.— ISBN 978-5-507-45991-9. — TekcT : anekTpoHHblii // JIaHsb :
ANEKTPOHHO-0MOMMoTeyHas cuctema. — URL: https:
/le.lanbook.com/book/292946

Y4eOHO-MeToIM4YeCKHe MaTepHabl ISl CAMOCTOSITENbHON paboThl 00YyUYaIOLIMXCS U3 YUCia
UHBINJOB M JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMHU 370poBbi (OB3) mpenocraBisiorcs B
dbopmax, aTanTUPOBaHHBIX K OTPAHUYCHUSM UX 370POBbS M BOCIIPUATHS UH(OPMAIIHH:

JUist U1 ¢ HapyIIeHUMU 3pEHUS:

— B II€4aTHOH (hopMe YBETMUEHHBIM IIPUPTOM,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIEeHUsIMU CITyXa:

— B mie4aTtHou (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMU ONTIOPHO-/ABUTaTeIbHOIO anmnapara:

— B mieyaTtHou (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeueHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTA
00yYaroIuXCsl.

3. OOpa3oBaTejibHbIE TEXHOJOTHH, IPUMEHsIEMbI€ PH OCBOCHH U THCIIHIITHHBI
(Mmoxyst)

B cBasu ¢ TpeboBanmsamu DPI'OC BO mo wnHanpaemenwto moarotoBku 06.05.02.-
dyHIaMeHTallbHAasE W TpUKIagHas OWOJOTHS  peanu3anus KOMIIETEHTHOCTHOTO —IMOAXO0/a
MpeAyCMaTPUBAEM IIUPOKOE HCTOIB30BAaHUE B yU4€OHOM IMPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX
dhopm mpoBeneHus 3aHATUN. TeXHOIOTH WHTEPAKTUBHOTO OOYUEHHUS 3aKIF0YaeTCs B TOM, YTO Ha
MPOTSDKEHUM BCETO y4eOHOTO BPEMEHU TPOUCXOJUT OOMEH MHEHHUSIMH, BBICIYIIUBAIOTCS H
00CYXTarOTCsl pa3Hble TOUYKH 3pEHHS CTyAeHTOB. OpraHu3ainus H3y4eHHs Marepuaia Kypca
OCYIIIECTBJISIETCSI HA OCHOBE CHCTEMHO-AEATEIHbHOCTHOIO MOAX0JIa U PEKOMEHJAHUN MO3TAITHOTO
dbopMHUpOBaHHS YMCTBEHHBIX JEUCTBUH. JleKnMM HOCIT MOTHBAIMOHHO-TIO3HABATEIHHBIN
XapakTep.
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s moBbimieHus  3G@GEKTUBHOCTH  y4EOHOTO TpoIecca HCIOIB3YIOTCS — CIEAYIONINe
o0pa3oBaTeNbHbIC TEXHOIOTHU: HHPOPMALIMOHHO-Pa3BUBAIOIINE TEXHOJIOT U, HAITPABIICHHBIC HA
(hopMUPOBaHHS CUCTEMBI 3HAHUM, 3aTIOMHUHAHUS U CBOOOIHOE OneprpoBaHue UMHU. Mcnomb3yercs
MeTon NpoOJIEeMHOr0 M3JIOKEHHS MaTepHuaia, CaMOCTOSTEIbHOE H3yYeHHE Marepuala,
IMPUMCHCHUC HOBBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTUI IJ1s1 CaMOCTOATCIBHOI'O ITOIIOJIHEHU A 3HAHHUH.
[TpoOnemHast JIeKIKsT HAUMHAETCS ¢ BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B X0JI€
U3JI0KEHUST MaTepuaia Heo0X0guMo pemuTh. [IpoOieMHbIe BOITPOCH! OTIMYAIOTCS OT HE
npoOJEMHBIX TE€M, YTO CKpBITasi B HUX MpoOieMa TpeOyeT He OJHOTHUITHOTO PEIICHHS, TO €CTh,
TOTOBOI CXEMBI pCUICHUS B ITPOIIJIOM OIIBITC HET.

Jlekuuu-1uanoru u mpoOJIEMHBIC JIEKIIUHU TIO3BOJISIFOT BKJIFOYATh HHTEPAKTUBHBIC DJIIEMEHTHI
B TIPOIIECC IMPETOaBaHusl, CIIOCOOCTBYIOT MPHUOOPETCHUIO HE TOJIBKO 3HAHUMU 110 TEME JICKIIUHU, HO
Y HaBBIKOB MCCIICJIOBATEIBCKON M aHATMTHYECKOW JACATEIbHOCTH.

Jlekiin B opMe TPE3CHTAUU C MCIOJIB30BAaHHEM MYJIBTUMEIUHHON amnmapaTypsl
obecrieunBarOT 0oJiee BBICOKMH YPOBEHb MOHHMMAHUS CIIOXKHBIX CTPYKTYpP, CXE€M B3aHMOCBS3CH
OTIEIBbHBIX AJIEMEHTOB.

OOpazoBaTebHBIE  TEXHOJIOTMH:  METOJ  NPOOJEMHOTrO  HW3JIOKEHUS  MaTepHuala;
CaMOCTOSITEIIbHOE YTCHHE CTYACHTaMH Y4YeOHO-METOAMYECKONH W CIPABOYHOH JMTEpaTyphl H
MOCJICIYIONe CBOOOJHOMW IHCKYCCHMM 110 OCBOCHHOMY HWMH Martepuany. Vcmonb3oBaHue,
HWIUIIOCTPATUBHLIX BUACOMATCPHUATIOB C ITOMOIIBIO MYHBTHMCHHﬁHOFO 06Op}I[[OBaHI/I$I. Texnonornu
JMYHOCTHO-OPUCHTUPOBAHHOTO  OOYYCHHWs,  TO3BOJSIFOIIME  CO3[aBaTh  WHIMBHIyaJbHbIC
00pa30BaTeIbHBIC TEXHOIOTHH.

[epeuncnennbie 00pa30BaTEIIbHBIC TEXHOJIOTHH PEATU3YIOTCS:

- NP YTEHUHM JeKIMHU C MCIOJIb30BAaHUEM MYJIbTUMEIUNHBIX Ipe3eHTaluil u
JI€MOHCTPALIMOHHOT'O 3KCIIEPUMEHTA;

- TIpU TUaJIoroBoi (popMe MpoBeACHUs JIEKIUMOHHBIX 3aHATHI C MOCTAaHOBKOM U pelleHHeM
POOJEMHBIX U CUTYAIIMOHHBIX 3a/laHHIH;

- IpU NPOBEICHUM JTa0OPaTOPHBIX PabOT BKIIOUYAIOIIUX TIIIYOOKYIO CaMOCTOSITEIbHYIO
npopaboOTKy TEOpPEeTHYECKOro MaTepuana, HW3yuYeHHe METOAMKU MpOBEACHHUs paboThl U
IUTAHUPOBAHMSI HKCIIEPUMEHTA.

Lemoncmpayuonnviii  xumuyeckuli  3Kcnepumenm OTHOCUTCS K CIOBECHO-HAIJISIHBIM
MeToAaM 00ydeHUs U II03BOJISIET MTPEeroiaBaTelio chOpMUPOBATh HHTEPEC K IPEIMETY Y CTYICHTOB,
O0OYUYUTh X BBIMOJHSITH OIIPeIeJICHHbIE OTIEPAIIH C BEIIECTBOM, IpUE€MaM TEXHUKH JJaOOpaTOPHOTO

skcnepuMenTa. OCHOBHbIE TPEOOBaHUS, IPEIBIABIAEMBIE K IEMOHCTPALIMOHHOMY 3KCIIEPUMEHTY:
HarJIsJHOCTh; TPOCTOTA; 0€3011aCHOCTh; HAJIE)KHOCTh; HEOOXOAUMOCTh O0BSCHEHHS IKCIIEPUMEHTA.
IIpu nposedenuu nabopamoprvix 3auamuti HEOOXOJUMO CO34aTh YCIOBHS Ul MAaKCUMAIIbHO
CaMOCTOSITENILHOTO BBIMOJIHEHUS CTy/AE€HTaMH JabopaTopHbIX pabot. ITosToMy mpu mpoBeneHUH
71a00paTOPHOTO 3aHIATUSL PEKOMEHTyETCsI:
1. TIlIpoBenenue skcrpecc onpoca (B yCTHOM WM TUCbMEHHON (JOpMe) 110 TEOPETUUECKOMY
MaTepuaity, HeOOXOJUMOMY JUJIsl BBIIOJIHEHUS paboThI (C OLIEHKO).
2. TlpoBepka IJIaHOB BBIIIOJIHEHHUS JJAOOPATOPHBIX PadoOT, MOATOTOBIEHHBIX CTY/IEHTOM B paMKax
CaMOCTOSITENIbHOM pabOTHI.
3. Orenka paboTHI CTY/ICHTA B TAOOPATOPHH M TIOTYYCHHBIX UM PE3YJIBTATOB (C OIIEHKOH ).
4. TlpoBepka oT4eTa O BBIINOJIHEHHOH JJabopaTopHOU padoTe (C OLEHKOH).

JIaGopatopHble 3aHATHUS (paOOTHI) IPOBOAATCS MOCTIE U3YyUESHHUS ONIPEIEICHHOT O pa3/iena.

B mponecce mpoBeneHHs JEKIUMOHHBIX 3aHATUH M Ja0OpaTOPHBIX PAa0OOT MPAKTUKYETCS
IIMPOKOE HCIOJIb30BaHUE COBPEMEHHBIX TEXHUYECKHX CpEACTB (IIPOEKTOPHI, HWHTEPAKTHUBHBIC
nocku, Wutepuer). C ucnonp3oBaHreM VHTepHeTa OCYIIECTBISETCS AOCTYN K 0a3aM JaHHBIX,
MH(OPMALIMOHHO-CIIPABOYHBIM U MIOMCKOBBIM CHCTEMAaM.

AnantuBHble 00pa3oBaTeIbHbIE TEXHOJIOTHH, IPUMEHIEMbIE TIPU U3YYEHUU JUCHUIUIMHBI —
JUIS  JUI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbsSl MPEAYCMOTpEHA OpraHu3alus
KOHCYJIbTAllMi C NCIIOJIb30BAHUEM DIIEKTPOHHOM IOYTBHI.
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4.OneHo4HbIe CPeACTBA VIS TEKyLIero KOHTPOJIsI yCIeBAeMOCTH M NPOMEKyTOYHOM
aTTecTanMMu

OneHouHbIE CpEACTBAa MpeJHAa3HAueHBl JJISI KOHTPOJIA M OLEHKH 00pa3oBaTelbHBIX
JOCTIDKEHUH 00yJaromuxcs, OCBOMBIIMX IMPOrpamMMmy y4eOHOH mucuuiuinHbl «Heopranmdeckas
xuMusD» . OLIEHOUHBIE CPEJICTBA BKIKOYAET KOHTPOJIbHbBIE MaTepUalIbl Il IPOBEACHHS TEKYLIero
KOHTPOJIA B GopMe TECTOBBIX 3aJaHH, 1a00paTOPHBIX PAa0OT, KOHTPOJIBHBIX PabOT, KOHTPOJIBHBIX
BOIIPOCOB U MPOMEKYTOUHOI aTTecTannu B popMe BOIIPOCOB K 3a4eTy.

CTpyKTYypa OLleHOYHBIX CPEJCTB JJIsl TeKYylIeil M MPOMEeKYTOYHON aTTeCTALMHU

Kon v HaumeHnoBanue HaumeHOBaHME OLEHOYHOIO CpPEACTBA
No atona PesynbraTel 00y4eHuUs Te ~ [T VS yre——
WHIIAKAT 47181217 MEKYTOTHAS
' I p (B cootBercTBuH C I1. 1.4) yit p
(B cootBercTBuH C 1. 1.4) KOHTPOJIb aTTeCTaIws
HOIIK-3.1. Hwmeer 3HaeT OCHOBHBIE MOHSITHS 31 Bonpocuer ona Bonpocer k
MPECTABICHUS 00 3aKOHBI 06H_[CI/I, HEOPraHN4€CKOMu, YCmMHO20 onpoca 3auemy
COBDEMEHHBIX 3aKOHOMEPHOCTH MPOTEKAHUS no mewe, JIP
1 XIMHYECKUX ITIPOIIECCOB CBOKWCTBA
HANPaBJICHIX QUSHKY, HEOPTaHMYECKUX BEIICCTB
XFMHHU U HayK o 3eMie,
aKTyaJIbHBIX YMeeT npoBOIUTH pacyeTsl [0 OCHOBHBIM | Bonpocel 0na
npoGneMax 3aKOHaM XUMHH, TOJIB30BAThCS | YCIMHO20 onpoca
GUONOrHYECKNX HAyK H XMUMHUYECKOH CHUMBOJIMKOW; TPHUMEHSTH | no meme, JIP,KP
IepCIeKTHBaX 3HaHUS (YHOAMEHTAIBHBIX  Pa3lelioB
MK HCIHTLTHHAPHBIX XUMHA U1 ONHCAHWA  ABJCHHH,
N MIPOUCXOISINX B JKUBOH
HCCIICTIOBAaHHH.
KJICTKe, B OHOJOTMYECKHX CHCTEMaX,
MPUMEHITh TMOJY4YeHHbIE 3HAHUA IO
XMMHUH JUTSE PEICHUS TIPO(HECCUOHATBHBIX
3ajad;
BrageeT crmocoOHOCTEIO BHEAPSATH JIP
JOCTIDKEHISI XUMUH ITPH PEIICHIH
mpo¢eCCHOHATBHBIX 3a1ad
NOIIK-3.2. Ucnomns3yer | 3Haer OCHOBBI xumuaeckoro | JIP Bonpocwer k
B npo(eCcCHOHANBHON | AKCIEPUMEHTa, CTaHJAPTHBIC METOIUKH 3auemy
JESITEIPHOCTH ~ HABBIKA | XUMHYECKUX UCCIIETOBAHUI
MIPOBEICHUS
P Ymeer 6e30macHo noJjip3oBarscs | JIP
J1a00paTOPHBIX
N XUMHYECKIMHU peaKTUBaMu u
HCCIICTIOBAHU,
XUMHYECKUM 000pyIOBaHUEM;
COBpPEMEHHBIE ~ METOHBI
TIPOBOTUTH JKCIIEpUMEHTAJIbHBIE
XUMUH, ¢bu3mKH,
2 | MaTeMATHICCKOrO WCCIICIOBAHNS W aHAITU3UPOBATH
MOJICTIPOBAHHS y [ PC3YNIbTATEHI
MATEMATHIECKOM Bnaneer HaBbIKaMU paboThI B | JIP
CTATHCTHKH. a4  Taroke | XAMHYECKOU nmabopaTopun u
bl
COBPEMEHHBIE TEXHOJIOTHUECKUX YCIIOBHSAX, c
0BpasoBaTebHbIe i | XMMHYECKHMH peaKTUBaMu u
MH(BOPMALHOHHEIE XHUMHYECKHM 000pyJOBaHUEM
TEXHOJIOTHH.
MOITK-3.3. TIpuoGperaer | 3HAET METOJOJIOTHIO XUMHH, BO3MOXHEIE | JIP Bonpocul k
HOBBIE 3HAHUS B 001aCTH PHUCKH, COBPECMECHHBIC OGpaSOBaTeHBHBIe 3auemy
OUONOrMH, TOYHBIX W | W MHPOPMALMOHHBIC TEXHOJIOTHH
CMEKHBIX HayK,
HCIIONB3YS COBPEMEHHDIE YMeeT nporHo3upoBaTh NEPCIEeKTUBbI U Bonpocul ona
3 0Gpa3oBATEBHBIE 4 | COUMAIBbHBIE TIOCIIEICTBHS cBoei YCMHO20 onpoca
poQeCcCHOHATBHON ACATSIBHOCTH no meme
HH(POPMAIIMOHHBIC
Bnageer cmocoOHOCTBIO MPUHUMATH Bonpocul ona
TEXHOJIOTUU
rpaMOTHBIC, HAYYHO 0OOCHOBAHHBIC YCMHO20 onpoca
po(heCCHOHATBHBIE PEIICHHS no meme
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TunoBble KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MATEPUAJIbI, HE00X0AUMBbIE JI OLEHKH
3HAHUI, YMEHNH, HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XapAKTEPU3YIOIIHUX ITANbI
(opMupoBaHus KOMIETEHIINI B poLecce 0CBOeHHs 00pa30BaTeILHOM NPOrpPaMMBbl

Texkymmii KOHTPOJIb OCYHIECTBISICTCS B YCTHOM M NUCBMEHHOW (opMme B Ipolecce
MIPOBE/ICHUS JICKIIMOHHBIX 3aHATHH 1 Ta00PaTOPHBIX paboT, TPH BHIIOIHEHUU KOHTPOJIBHBIX PadoOT.

Ilpumepnulii nepeuenb KOHMPOALHBIX 6ONPOCOE NO OMOETbHHIM MEMAM OUCYUNTIUHBL
1 cemecmp
Tema 1: Bseoenue. OcnogHbie 3axkonbl xumuu. Kraccel neopeanuueckux coeouHeHutl
1. IlpenMeT u 0OBEKT U3yUYEHUS] XUMUHU.
2. Ilepeuncnure OCHOBHBIE 3aKOHBI XUMHUU
3. HazoBuTe Kjacchl HEOPraHUYECKUX COCTUHEHUH.

Tema 2: Cmpoenue amoma u XUMU4ECKAs C6A3b.

1. KBaHTOBO-MexaHWYecKas MOJeNb CTpoeHHs aToMa.6. KBaHTOBBIE yncia UX QU3NIECKUNA
CMBICIL.

ATtommuble S, p, d, T -opOuranu.

[IpuHIMIIBI 3a0IHEHNE 3JIEKTPOHAMU aTOMHBIX OpOUTAasIel

ChopmynupyiiTe IEpHOTAIECKANA 3aKOH.

Crpoenue nepuoauueckasi cucrema annementoB .M. Menneneesa.

[Iepeuncinre TUIIBI XUMUYECKOU CBA3H.

[Tonsitue o merone BC u MO.

No ko

Tema 3 : DHepeemuka Xumuieckux npoyeccos. Xumuueckdas mepmMoOUHaAMUKA U XUMULECKOe
pasHogecue

Yro Takoe TepMOIMHaAMHUYECKasi cucTema?

HazoBuTe TUIIBI TEpPMOAMHAMHUYECKUX CUCTEM.

[lepeuncnure QyHKIIMU COCTOSHHUS.

Uto Takoe cTaHIapTHBIC TEPMOJIUHAMHYECKUE TIapaMeTpbl 00pa3oBaHUs BEIIECTB?
OOBSCHUTEL BO3MOYKEH JIM BEUHBIH JBUTATED.

Kakue peakunu Ha3bIBalOTCS IK30TEPMUUYECKHUE U DHIOTCPMUUECCKUE?
KakonpenenuTs BO3MOXHOCTb MPOTEKAHUS XUMUYECKON peakuuu?

NookrwhPE

Tema 3 Xumuueckaskunemura. Kamanus.

1. Kakue ¢paxTopsl BIUSIOT HA CKOPOCTh XUMUYECKOM peakiuu?

2. TloueMy mOpOrocTOSIIINE KaTaTu3aTOPhI HCIOIB3YIOT B TEXHOJIOTHYECKHX MPOoIIeccax u
SKOHOMUKH MPEITPUATHI

3. Kak wucrnons3yro Ipunanumn Jle-IlaTenbe ais cMenieHUs PaBHOBECHBIX MPOIECCOB B CTOPOHY
BBIXO/J1a TIpOIyKTa?

Tema 4 . Pacmeopwl. Peakyuu 6 600HbIX pacmeopax

[IpuBeaute mpuMepsl AUCTIEPCHBIX CUCTEM.

Onummre cBONCTBa pacTBOPOB.

N3 xakux craguii COCTOUT MPOLECC PACTBOPEHUS.

Kakue pakTopsl BIUSIOT HA IPOIIECC PACTBOPEHUS?

YeMm oTniM4aroTCs UAeaIbHbIE PACTBOPHI OT PEATBHBIX ?

Kakue BemecTBa OTHOCATCS K 3JIEKTPOIUTAM?

[ToueMy 3EKTPOIUTHI TPOBOJAST TOK?

9. YeM CHITBHBIC DJIEKTPOJIUTHI OTIIMYAOTCS OT CIA0BIX?

10. IlToyemy KOHCTaHTa MUCCOIMANNN HE MPUMEHNUMA K CHIIBHBIM AJIEKTPOIUTAM?

CoNo O~
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11. Tlouemy ¢pu3HOpacTBOPHI 3aMep3al0T MpHU OoJiee HU3KOW Temmeparype?

Tema 5 : Xumus komniekcHvlx coedunenuii. Komnnexcoobpasosanue 6 pacmseopax.

1. CrpoeHue ¥ HOMEHKIIATYPa KOMIUIEKCHBIX COSAMHEHU 0-3]1eMEHTOB..

2. XUMHYeCKas CBA3b B KOMIUIEKCHBIX COETUHEHMI.

3. Meron BC o reoMeTpuu M MarHUTHBIX CBOMCTBAaX KOMILJIEKCHBIX COSTMHECHU.

4. O0611as XxapakTepUCTUKA KOOPIUHAIMOHHBIX COSAMHECHHI OMOMETAIIOB ¢ OMOJTUTaH/IaMu.
5. PaccMoTpeTs cTpoeHune reMoriio0nHa KpoBH

6. Kak ompenenuTs MarHUTHBIE CBOMCTBA KOMIUIEKCOB?

Tema 6: OxkucaumenbHO-60CCMAHOBUMENbHBLE NPOYECCHL, UX 3AKOHOMEPHOCU U UX POIIb 8
buonocuueckux cucmemax. neKmpoxumuyeckue npoyeccol

3. Kak paccuurtaTh BO3MOXKHOCTB npoTekanuss OBP?

4. Kak co3ath rajJbBaHMYECKHH 3JIEMEHT, UMesl OIMH BUJ MeTasuia?

5. IloueM Henb3s NOTYYUTh AKTUBHbBIE METAJIIBI U3 BOAHBIX PACTBOPOB 3JIEKTPOIUTHUECKUM
myrem?

Tema 7: O630p c60licma 1eMeHMO8 U UX BAHCHEUULUX COCOUHEHUL.

1.ITouemy metasuibl 6mecTaT?

1. TTouemy MeTaILIIBI MPOBOJAT TOK, @ HEMETAJUIBI - HET?

2. I'me B mepuoaudeckoii cucreme 3nemenToB J[.M. MeHeneeBa HaXoasITCS METaJIIBI U
HEMETaILIbI?

3. Kakwue BemiecTBa OTHOCSTCS K MaKpO- U MHKPO3JIEMECHTaM?

4. Kakue MeTasuibl Ha3bIBAIOT METAJIJIAMU JKU3HU?

5. IloueMy KOMILIEKCHBIE COJIU J 3JIEMEHTOB SIPKOOKpAIIeHHbIE?

Ilpumepnvie 6unemovt K KOHMPOILHLIM PadOmMam
Teml: OcHnoguvie nonsamusa u 3akoHvl xumuu. Knaccel neopeanuueckux coeounenuii
1. BerancnuTh MoNsipHyrO Maccy rasa, ecinu mMacca 280 mur ero nipu Temmeparype 21 °C u
nasnennn 2.026-10° 11a paBHa 0,65 1.
2. Beruucnure MOJISIpHYIO Maccy SKBHBajeHTa MeTaa, eciiu 0,2 T ero BEITECHUIN U3
KHMCIIOTHI 78 MII Boopoza, n3mepenHoro npu 17 °C u nasienun 98642 Ila.
3. I'ne conepxutcs 6omabie Monekys: B 1 i1 xmopa npu 23 °C u nasnenuu 98 500 I1a unm B 1
1 okcuza yriepona npu 55 °C u nasnerun 10 600 I1a?

Tema 4 : Pacmeopul. Peakyuu 6 600HbIX pacmeopax

1. B Boze maccoii 200 r pactBopuiu conb Maccoit 20 r. OnpeienTh MacCOBYIO 10O
BEIIECTBA COJIA B PACTBOPE, MIPUHSB IUIOTHOCTH BOJIBI PaBHOM 1T/Mi1.

2. Omnpenenuts Maccy BOJbl, KOTOPYIO HE00X0auMO pubaBuTh k 220 T. pacTBOpa KUCIIOTHI €
MaccoBoit goseit 80%, aToOsI moryanuts 60% pacTBop.

3. Hatiti maccy meaoro kymopoca CuSOs *5H> O HeoOXxoqumyto [Tt TpUroToBiIeHUS 1 1
pactBopa , conepskaiiero 10% 6e3Boanoi conu. [Inotaocts 10% pactBopa 1,084 r/mi.

4., s meitpamuzaruu 60 M HoSO4 motpe6oBanock qo6asuts 20 vt 0,3 H menoun KOH.

Onpenenutb MOJIIpHOCTH pacTBopa HaSO4,

Kpurepumn oneHMBaHUsI 0TYETOB MO JIa0OPATOPHBIM padoTam:

— OLICHKA ‘“3a4TEHO” BBICTABIISIETCS CTYAEHTY, €CIU OH IPaBUJIBHO NPUMEHSET
TEOPETHYECKUE MOJIOKEHUS Kypca MPH PEIISHUH TIPAKTHIECKUX BOITPOCOB, BIIaI€T HEOOXOIMMBIMHU
HaBbIKAMH ¥ IIPUEMaMH UX BBIIIOJTHEHUS;

— OlLlCHKa ‘‘HE€ 3a4YTE€HO” BBICTABJISAETCS CTYAEHTY, €CJIM OH HE 3HaeT
3HAYUTENIPHON YacTH MPOTrpaMMHOI0 MaTepuaia, B J1abOpaTOpHOM IPAKTUKyMe JOMYyCKaeT
CYIIIECTBEHHBIC OIIMOKH, 3aTPyIHSIETCS OOBSCHUTH pACUYETHYIO YacTh, OOOCHOBATh
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BO3MOYKHOCTh €€ pealin3alliu, a TaK)Ke HEYBEPEHHO, ¢ OOJBIINMU 3aTPyAHEHUSIMU BBITIOTHSIET
3aJlaHus WM HE CIIPABJISIETCS C HUMU CaMOCTOSITEIBHO.

3ayeTHO-3K3aMeHANMOHHbIE MAaTEePHUAJIbI IJIsl IPOMEKYTOUHOM aTTecTanum (3a4er)
Bomnpocsl i1 NOATOTOBKH K 3a4eTy :
1. OCHOBHBIE IOHATHS ¥ 3aKOHBI XUMUH. POJIb XUMUU B HAYYHO-TEXHUYECKOM MPOTpecce.
2. OCHOBBI KBAaHTOBO-MEXaHMYECKOI TEOPUHU CTPOCHUS aTOMa.
3. KBanroBbie uncia. ATomusie S, p, d, f - opouranm.
4. TIpUHIHITBI 3aMI0JTHEHHE DJIEKTPOHAMH aTOMHBIX OpOUTANICH.
5 Ilepmonnueckuit  3akoH. llepmommueckas  cucrema  snemenroB  J[ M.  Menneneesa.
Knaccudukanus snementos ( s-, p-,d-, T).
6. Xumuueckast cBsa3b. [Toasatue o metone BC u MO.
7. KoBasienTHas cBsi3b. CBOMCTBA BEILIECTB C KOBAJECHTHOM CBA3BIO.
8. MoHHas cBsA3b. DNEKTPOOTPHUIATEILHOCTD JIEMEHTOB.
9. Bomopo/iHasi CBSI3b U €€ CBOMCTBA.
10. Cas3p B MeTasuiax. CBOMCTBA BEIIECTB C METATUICCKON CBA3BIO.
11. Tunel KPUCTAIIMYECKUX PELIETOK U CBOMCTBA COCTMHEHUN.
12. 3onnas Teopusi. [[poBOAHMKY TOKA, TOTYIIPOBOIHUKHU U AUIICKTPUKH.
13. MexMOoJeKyIspHbIe CUIIbI B3aUMO/ICHCTBHSL.
14. OcHOBHBIE KJIaCChl HEOPTaHUYECKUI COETMHEHUH.
15. Tepmogunamuueckre cUCTeMbl. DYHKIMH COCTOSHUS. DHTANBIUS, IHTPOIHUS, BHYTPEHHSA
SHEpPrusi — MapaMmeTpbl CcOCTosiHHs BemlecTB. CTaHIapTHBIE TEPMOJWHAMUYECKHE MapaMeTphl
o0pa3oBaHUS BEIICCTB.
16. ITepBbIil 3aKOH TEPMOJUHAMUKH.
17. Dnepreruueckue 3¢ HeKThl XUMUUECKUX peakuuid. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca
U €r0 UCTOJIb30BaHUE ISl TEPMOXUMHUYECKUX PACUETOB.
18. IlonsaTtue 06 suTponuu. IHTponus pazoBoro nepexoa. Bropoii 3akoH TepMOAUHAMUKHY.
19. 306apHoO-n3oTepMudeckuii  moteHnuan (dHeprus [mO6ca). Hampapienne mpoTekaHus
XUMHYECKUX PEAKIIUH.

20. CKOpOCTh XMMUYECKOH peakiuy U (GakTOphl Ha €€ BIUAIOLIME. 3aBUCUMOCTb CKOPOCTH
peakuuu OT KOHIEHTPAlUu. 3aKOH JECHCTBYIOIIHUX Macc.

21. 3aBUCHMOCTb CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Bant-I'odda.

22. IToHsiTHE O TEOPUHU AKTUBUPOBAHHOT'O KOMIUIEKCA. DHEPIHsl aKTUBALIUH.

23. 'oMOreHHBI! U reTeporeHHbIi KaTanus. ABTokaranu3. epMeHTaTUBHBIN KaTaIu3.

24. O6paTtumble 1 HeoOpaTUMble peaklini. Xumuueckoe paBHoBecue. [Ipunnun Jle-Illarense.
Cwmenienue paBHoBecus. KoHcTanTa paBHOBECHS U (DAKTOPHI HA €€ BIUSIOLIUE.

25. JlucriepcHble CUCTEMBI U UX KiIaccuukanus. [louaTus 06 uneanbHbIX U pealbHbIX PacTBOpax.
26. Xumnueckas teopus pactsopos .M. Menneneesa. O61me CBOCTBAa paCTBOPOB.

27. KonnmuraTuBHBIE CBOWCTBA pacTBOPOB 3aKOHKI Payis.

28. Ocmoc. 3akoH Bant-T'odda. Ocmoc B npupoe. M3oToHnueckuit ko3 GuiueHt.

29. IIpencraBieHre 0 MEXaHU3ME DJIEKTPOJIMTHYECKOW TUCCOLMALMN B BOJHBIX PAaCTBOPAX.
Crenensp aucconyanuu U (pakTopbl Ha €€ BIUSIONIHE.

30. 3akoH pazbasienust OcBanbaa. KoncranTa qucconnanuu v pakTopbl Ha €€ BIUSIOIIHE.

31. Bona ee pois B ipupojie. MornHoe mpousBenenue Boibl. Bogopoaasiii mokazarens (pH)
pacTtBopa.

32. BydepHbie pacTBOPHI M X CBOMCTBA.

33. TloHsTHE O TEOPUU CHITBHBIX DJIEKTPOIUTOB. AKTHBHOCTD, KOO()(DUIIMEHT aKTHBHOCTH, HOHHAS
CHJIa pacTBOpA.

34. Tmaponus coneit. HeoOpaTumerit runposm3. CTeneHb U KOHCTaHTa TUApon3a. Biausane
TEeMIIEpaTyphl ¥ pa30aBiIeHUs Ha CTENEHb TUAPOIIN3A.

35. Ipomssenenne pacrBopumocty (I1P). YcimoBus BeimazeHns ocajxa.

36. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakinu. Kinaccudukanmsi.
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37. DNEKTPOXUMHUECKUE CBOMCTBa pacTBOpoB. CTaHAAPTHBIA AJIEKTPOAHBIM TMOTEHUMAT H
(dbakTophl Ha HEeTo BiMstoNe. YpaBHeHue HepHcra.

38. I'appBanmueckuii sneMeHT. DJ]C raibBaHUYECKOr0 SJICMCHTA.

39. DnekTposu3 paciuiaBa u BogaHoro pactsopa NaCl. 3akonsr ®Dapasest.

40. CtpoeHue U HOMCHKJIATYypa KOMIUICEKCHBIX COeMHEHHUI d-351eMeHTOB. XUMHUYECKasi CBS3b B
KOMILIEKCHBIX COCTMHECHUM.

41. Meton BC o reomeTpun 1 MAarHUTHBIX CBOMCTBAX KOMIIIEKCHBIX COCIMHEHUH.

42. O0m1as xapaKTepUCTHKA KOOPAMHAIIMOHHBIX COCTMHEHNH OMOMETANIOB C OMOJIUTaH1aMHU.

43. Oomras xapaktepucTrka d-3J1eMeHTOB. X UMHUYECKUE CBOMCTBA. PoJIb XkKemne3a, HUKENS U XpoMa
B OpraHu3Me 4esioBeKa.

44, 1llenounsie MeTaLTbl. XUMHYECKHUE CBOMCTBA.

45, Ilemo4yHO-3eMeIbHBIC METAJIIbI. X UMHYCCKHE CBOKMCTBA

46. Bogopoa. du3znueckue U XMMUYECKUE CBOMCTBRA.

47. Kucnopoj. ®usnueckre 1 XuMUYECKUE CBOUCTBA.

48 Azot u pochop. Xumuueckue cBoiicTBa. Baxknbie coeunenus azota u pocdopa B
OMOJIOTUYECKHIX CUCTEMAaxX

49. Yrnepon. Xumudeckue cBoiictBa. CoeIMHEHUS YTIIepoia ¢ KHCIOPOIOM

Kpurtepun oneHuBaHus pe3yibTaToB 00y4eHHs
Kpurepun onenuBanus mo 3avery:

Ouenka 3HaHuil no aucuuiuinHe «Heopranuueckas XMMHs» Ha 3a4eTe MPEIIoJaraer
nuddepeHIIMPOBAaHHBIA MOIX0/ K CTYIEHTY, YY€T €r0 MHIMBUIYaIbHBIX CIIOCOOHOCTEH, CTETEHb
YCBOEHHUSI U CHCTEMaTU3alluy 3HAHUI yueOHOro Kypca, yMEHUs JieJaTh JOKa3aTeJIbHbIE BHIBOJIBI U
00001eHs, POPMUPOBAHUS OOIMIEKYIBTYPHBIX U MPO(EecCHOHATBHBIX KOMIETEHTHOCTEH.

OneHnBaeTcst HE TOJIBKO TIYOMHA IIOHMMAHUSI OCHOBHBIX MPOOJIeM y4eOHOW MUCIUTUIAHBL,
HO U TOCENIaeMOCTh JIEKIUH M CEeMUHAPCKUX 3aHITHI, aKTUBHOCTh Ha CEMUHAPCKUX 3aHSTHUIX,
COJIEP’KATEIIbHOCTh YCTHBIX OTBETOB U CJI€IaHHBIX [TPE3ECHTALUMH.

«3aumeno» (npooeunymulii ypoeens) - OLCHUBAIOTCS OTBETHI, COAEPKAHHE KOTOPBIX OCHOBAHO
Ha TJIyOOKOM BCECTOPOHHEM 3HAHUHM TMpPEIMETa, OCHOBHOW W JOIOJHUTEIBHOW JHUTEpPaTyphl,
U3JI0’KEHO JIOTUYHO, apryMEHTUPOBAaHO W B IMOJHOM oObeme. OCHOBHBIE MOHSTHS, BBIBOABI U
0000mmeHuss chopMynupoBaHbl YOETUTETbHO M JoKa3aTeiabHO. CTyIEeHT yMeeT NpaBUIBHO
OOBSICHATH MaTepHal, WITIOCTPUPYS €ro IpUMepaMu

«3aumeno» (nosvluieHHbLIL YPOBEHD) - OLICHUBAIOTCS OTBETHI, OCHOBAHHBIC HA TBEPJOM 3HAHUH
IpeMeTa, OCHOBHOM JINTEPATyphl, C HE3HAUUTEIbHBIMU MTPOOEaMu B 3HAHUSX JTOMOIHUTEIbHON
auTepaTypbl. BO3MOXHBI HENOCTaTKM B CHUCTEMAaTH3allUM WM B 0000IeHMH MaTepuaia,
HETOYHOCTHU B BbIBOJIaX. CTYIeHT TBEP/I0 3HAET OCHOBHBIE KaTErOPUH Y4€OHOM TUCITUIINHBI.
«3aumeno» (nopozoewlii ypoeens) - OLICHNBAIOTCS OTBETHI, KOTOPbIE 0a3UPYIOTCS Ha 3HAHUM OCHOB
peaMeTa, HO UMEIOTCS 3HaYMTelIbHble MPOoOeIbl B YCBOGHHHM MaTepHualia, 3aTpyJAHEHUS B

€ro M3JI0)KEHUHU M CUCTEMaTU3alluH, BBIBO/IbI Cl1a00 apryMEHTHPOBAHBI, B COJIEP>KaHUH JIOMYILIEHbI
TEOPETUYECKHUE OLIHOKH.
«He 3aumenoy - OIeHUBAIOTCS OTBETHI, B KOTOPBIX OOHAPYKEHO HE3HAHUE OCHOBHBIX MTPOOJIEM U
KaTeropui mpeaMeTa coriaacHo yueOHOH MporpaMMbl, COIEpKaHIUE OCHOBHOTO MaTepHaia He
YCBOEHO, 000011eHNH 1 BBIBOAOB HET. CTY/IEHT HEe MOXKET HJIM OTKa3bIBaeTCsl OTBEYATh Ha BOIIPOC
OrneHoYHBIE CPENICTBA /AJIs1 MHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX MHIUBUAYAJIbHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— Ip1 HEOOXOAMMOCTH MHBAIHMIAM U JIMLIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MIPEIOCTABIIAETCS AOMOJHUTEIbHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— MU MPOBEICHUH MPOLEAYPHl OLIEHUBAHUS PE3yJIbTaTOB OOYYEHHS] WHBAJIUAOB M JIHI] C
OTPaHUUYEHHBIMA BO3MOXKHOCTSIMU 3JI0POBBSl IIPEyCMATPUBAETCS MCIOJIB30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOIUMOCTH JJIs1 O0YHAIOLIUXCSl C OTPAaHUUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBS U
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MHBAJINI0B IPOIEypa OLICHUBAHUSI PE3YIbTATOB 00YUYEHHUS MO TUCIUILUIMHE MOXET MPOBOJUTHCS
B HECKOJILKO JTAloB.

[Ipouenypa olieHHBaHUS PE3YyIbTATOB OOYYEHHsS] MHBAIMIOB U JIMI[ C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH  3/IOPOBbS 110 JUCHHIUIMHE (MOIYJIO) MpeayCMaTpUBAET MPEJOCTaBIICHUE
unpopmanun B (opMax, aZaNnTUPOBAHHBIX K OrPAHUYECHUSIM UX 370POBbS W BOCHPHUITHUS
UHpOpMAIHH:

J1Ji U1l ¢ HApYILICHUSIMU 3PEHHUSL:

— B IIe4YaTHO (hopMe yBEeIMYEHHBIM MIPUPTOM,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIe4aTHOH (hopme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHA ONTOPHO-ABUTaTEIBHOTO armapara:

— B IieyaTHOH (hopme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCIMOCTH OT KOHTUHT€HTa
00y4aromuxcsl.

1. Ilepeyennb yueOHOI JTUTEPATYPHI, HHPOPMAIHOHHBIX PECYPCOB M TEXHOJIOT U

1.1. YueOHas quTeparypa
1.  T'muuka H.JL OOGmias xumus : yueOnuk s O6akanaspos / H. JI. I'muuka ; mox pen. B. A.
[Tonkora, A. B. badkoga. - 19-¢ u3x., nepepad. u gon. - Mocksa : FOpaiir, 2014. - 900 ¢
2. Eropos, B. B. O6mias xumus : yue6Huk ais By3oB / B. B. Eropos. — 2-¢ u3sn., crep. —
Cankrt-IlerepOypr : Jlans, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — TekcT : 3eKTPOHHBII
[/ JTanb : snekrponHo-6nbInoreynas cuctema. — URL: https://e.lanbook.com/book/153684
3. biiunos, JI. H. CoopHuk 3aia4 u ynpakHeHuit no ooeit xumuu / JI. H. bunos, U. J1.
[Tepdmona, T. B. CokonoBa. — 2-e u3j., crep. — Cankr-Ilerepoypr : Jlanp, 2023. — 204 ¢. —
ISBN 978-5-507-45991-9. — Tekcrt : anekrponHsii // JIaHb : 3JIeKTPOHHO-OMOIHOTCYHAS
cucrema. — URL: https://e.lanbook.com/book/292946
4. Axwmetos, H. C. JIabopaTopHbIC U CEMUHAPCKUE 3aHSATHUS 110 OOIIECH U HEOPTraHUIECKONH XUMUH
yuebHoe mocobue / H. C. AxmeroB, M. K. AsuzoBa, JI. W. baagpiruna. — 6-e u3z., crep.
— Cankr-IletepOypr : JIanb, 2022. — 368 c. — ISBN 978-5-8114-1716-2. — TekcT : 31€KTpOHHBIN
[l Jlans : snextpoHHO-OMOMMOTeuHas cuctema. — URL.: https://e.lanbook.com/book/211658

1.2. Ilepuoanyeckast JiuTepaTypa

1. Yenexu XMMUM - pOCCUMCKUN HaY4HBIH KypHaJ, MyOIMKYIOUIHI 0030pHbIE CTAThH 110
aKTyaJbHBIM ITPOOJIEMaM XUMHUU M CMEXHBIX HaYK.

2. XKypHasl opraHn4ecKoi XMMHHU - POCCUMCKUN HAyYHBIN >KypHaJ, MMyOJUKYIOIUN CTaTbU
[0 TEOPETHMUYECKUM IMpo0JeMaM OpPraHu4ecKol XHWMHUHU, MEXaHHW3MaM peaKlIHMi OpraHuYecKuX
COEJIMHEHU, COOTHOUICHUSAM MEXIY (PU3MUECKUMH CBONCTBAMH, PEAKLIMOHHON CIOCOOHOCTBIO U
CTPOEHHEM, IT0 HOBBIM PEAKIUSAM U METOJIaM IOJYYEHHS OPraHUYECKUX COEAMHEHUH, 10 OCHOBHBIM
npobiaemMaM pa3BUTHS BXKHEUIIIMX HAIIPABICHUH OPraHUYECKOro CUHTE3a.

3. Xypnan oOmieii XUMHH — OJMH W3 KPYIMHEHIINX POCCHHCKUX HAy4YHBIX JKYpPHAJIOB,
OTpaXKAIOIIMX OCHOBHBIC HANPABJICHUS PA3BUTHUS XMMHUH, MyOJUKYIOIIUNA pabOTHI, MOCBAIIEHHbIE
aKTyaJlbHBIM OOIIMM BONpOCaM XHMHUU M TpodjemMaM, BO3HHMKAIOUIMM Ha CTBIKE Pa3INYHbIX
pa3zenoB XMMHUM, a TaKKe Ha TPaHMULAX XUMHUHM M CMEXHBIX C HeM HayK (MeTasloopraHuyecKue
COCIMHEHMS, DJIEMEHTOOPraHWYECKass XWMHsI, OPraHHYECKHME M HEOPraHMYECKUE KOMILIEKCHI,
MEXaHOXUMMSI, HAHOXUMHUS U T. 11.).

1.3. UHnTepHeT-pecypchl, B TOM YHCJ€e COBPeMeHHbIE NpodeccnoHalbHbIe Ha3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIPABOYHBIE CHCTEMbI
DJIeKTPOHHO-0uOIM0TeuHbIe cucTembl (IBC):
1. DBC «FOPAUT» https://urait.ru/
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2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK . ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3b1 JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubiaroreka (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXUBHBI BEAYIIUX 3alla/IHbIX HAYYHBIX )KXYPHAJIOB HAa Poccuiickon
nﬂaT(bopMe Hay4HbIX xypHaroB HOMKOH http://archive.neicon.ru

7. HamumonanmpHast ~ 3JeKTpoHHas — OuMOMMoOTeKa  (JOCTym K DJEKTPOHHOM  OMOIMOTEeKe
nuccepraiuii Poccuiickoit rocymapersenton ouomuorexu (PT'B) https://rusneb.ru/

8.  IIpesunenrtckas budanoreka um. b.H. Enbiiuna https://www.prlib.ru/

9. DnekrponHas koyiekuus Oxkcdopackoro Poccuiickoro @onna
https://ebookcentral.proquest.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.  "Jlexropuym TB" http://www.lektorium.tv/

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

©arwhE

HNudopmannoHHbie CIpaBOYHbIE CHCTEMBbI:
1. Koncynerant [Tnroc - cipaBodHast mpaBoBasi cMcTeMa (JOCTYII IO JIOKaJIbHOM CeTH ¢
KOMITBIOTEPOB OUOIMOTEKH )
Pecypcbl cB0OOAHOTO T0CTYNA:
AmepukaHcKas mateHTHast 0a3a JaHHbIx hitp://www.uspto.gov/patft/
[TonHbIe TEKCTHI KaHAACKUX AuccepTanuil http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
MHUHHCTEPCTBO HAYKH U BhICIIEro oopa3oBanust Poccuiickoi denepanuu
https [Iwww.minobrnauki.gov.ru/;
5. ®enepanbublii moptan "Poccuiickoe oopasoBanue” http://www.edu.ru/;
6. Hudpopmannonnas cucrema "EnnHoe 0KHO TocTyna K 00pa3oBaTenbHbIM pecypcam”
http://window.edu.ru/;
7. Enunas koytekiws mudpoBbIx o0pa3zoBaTebHbIX pecypcos hitp://school-collection.edu.ru/ .
8. ®denepanbHbIi EHTP HHPOPMAITMOHHO-00pa3oBaTeabHBIX pecypco (http://fcior.edu.ru/);
9. IIpoekt I'ocynapctBeHHOr0 HHCTUTYTA pycckoro si3bika uMeHd A.C. [lymkuna "OGpa3oBaHue
Ha pycckom" https://pushkininstitute.ru/;
10. CmpaBouHo-uH(pOpMaIMOoHHbII mopTan "Pycckuii s3pIk" hitp://gramota.ru/;
11. Cnyx0a TeMaTH4YeCKUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;
12. Cnosapwu u sHimkIone uu http://dic.academic.ru/;
13. OO6pazoBatenbHblii mopTat "Yueba'" http://www.ucheba.com/;
14. 3axonompoekT "O6 obpa3oBanuu B Poccutickoit @enepanun'. Bonpockr 1 otBets http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

o e

CoOcTBeHHbIEe JJIeKTPOHHBbIE oOOpa3oBaTe/ibHble W HMH(POPMALMOHHBIE pecypChl
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KyoI'y:

1. CpenmaMOIyIBHOTO AMHAMHUYECKOT0 00yuenus hitp://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, Y4e€OHO-METOAMYECKIX KOMILIEKCOB, MyOIMKauuil 1 KoH(epeHIui
http://mschool.kubsu.ru/

3. bubnamnorexa HHPOPMATMOHHBIX pecypcoB Kadeapsl HHPOPMAIMOHHBIX 00pPa30BaTEIbHBIX
texnousoruit http://mschool.kubsu.ru;

4. DnexkTpoHHbI apxuB gokymenToB KyoIl'Y hittp://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa30BaTEIbHBIE Pecypchl Kageapbl HHPOPMAITMOHHBIX CHCTEM U TEXHOJIOTHUIB
obopazoBannu  Kyol'Y u  wHayuHo-merommyeckoro kyprana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

2. MeToauyeckue yKazaHusi 1Jis1 00y4aKOUIUXCsl 10 OCBOCHH IO IUCIUIIIMHBI (MOYJIsA)

VYcnemHoe u3yueHue aucuuiuinHbl «Heopranumdeckass Xumus» TpeOyeT OT CTYACHTOB
PETyJIspHOTO TOCEIIEHHUsS JIEKIMH, a TaKkKe AaKTUBHOM paboOThl HAa NPAKTUYECKUX 3aHATHSIX,
BBITIOJTHEHUSI TECTOBBIX MPOBEPOYHBIX PaOOT, BHIMOJHEHUS M 3allUThl JaOOpaTOpHBIX padoT,
O3HAaKOMJICHHUS C PEKOMEHIyEMOU JIUTEPATYPOH.

[Ipy NOATOTOBKE K JICKIIMOHHOMY 3aHATHIO CTYJICHTAM PEKOMEHIYETCS:

1) npocMOTpeTh 3arUCH MPEIbIAYIIEH JCKIUU U BOCCTAHOBUTD B IAMSTH PaHEe
M3y4YEHHBIN MaTepHall;

2) 6eryio mMpOCMOTPETh MaTePHa MPEACTOSAIIEH JTEKIUH, C IETbIO JIYUIIEro YCBOCHHUS
HOBOT'O MaTepuana;

3) camMOCTOSITENBbHO TPOPadOTaTh OTACIbHBIC (PPArMEHTHI TEMBbI IIPOLION JICKIIUHU, SCIH
3TO HEOOXOIUMO.

[Ipn KOHCIIEKTHPOBAHUM JEKIMOHHOIO MaTepuaia CTyJeHTaM HY)KHO CTPEMUTBCS KpaTKo,
CXEMaTUYHO, TIOCJIEI0BaTeIbHO U JIOTUYHO (UKCUPOBATh OCHOBHBIE IOJIOKEHUS, BBIBOJBI,
0000meHusT U (OPMYIUPOBKH, HE MBITASCh 3aMCaTh BECh INPETMOAABAEMBI MaTepuai CJIOBO B
CIIOBO.

IIpu noAroToBKE K 1a00paTOPHOMY 3aHATUIO PEKOMEH/1YETCS:

1) 03HaKOMHTBCS C TEMOH M TUIAHOM 3aHSATHS, YTOOBI BBISCHHTH KPYT BOIIPOCOB, KOTOPBIE
OyayT 00CYKIaThCsl Ha 3aHATUH;

2) mopaboTaTh C KOHCIEKTOM JICKIMM O TEeME 3aHSTHS, a TaKKe O3HAKOMHTBCS C
pEeKOMEeHIlyeMOoi JuTepaTypoil u (IIpu HEOOXOJMMOCTH) JIOMOJHUTEIBHBIMA HCTOYHUKAMU
uHboOpMalMU B BUJIE€ IEPUOJNUECKUX U3aHui 1 IHTepHeT-pecypcoB.

[Ipu BBINOIHEHUH MPAKTUYECKON pabOThI CTyJ€HTaM HEOOXOJUMO OTMEYaTh T€ BOIIPOCHI U
pasfenbl, KOTOPHIE BBI3BIBAIOT Y HUX 3aTPYJHEHUSA. C LEJIbI0 IMOCIEAYIOIEH KOHCYIbTALUHM Y
npenogaBaTens. Kaxaplil CTyIeHT OJKEH CTPEMHUTbCS aKTUBHO padoTaTh HAa MPAKTHUECKHUX
3aHATHUSAX U YCIIEUIHO BBIOJHATH TECTOBBIE IPOBEPOUHBIE PAOOTHI.

CamocrosiTenbHast paboTa HapsAy ¢ ayJUTOPHOU MPEACTaBIsSeT OJIHY U3 BaXHEUIINX GhopM
yuebHoro mpouecca. CamocrosdrenbHas paboTa — 93TO IJIaHUpyemas paboTa CTYIEHTOB,
BBINIOJIHSIEMAs. 1O 3aJaHUI0 M MPU METOJWYECKOM PYKOBOJACTBE IpernojaBaTelisi, HO 0e3 ero
HernocpeacTBeHHOro yyactus. CamocTosATeNnbHas paboTa npeHa3HauyeHa He TOJIBKO JUIs OBJIaJICHUs
MIPe/ICTaBICHHON AMCLUMIUIMHON, HO U JUIs (pOpMHpPOBAHUS HaBBIKOB pabOThI BOOOIIE, B y4eOHOI,
Hay4YHOH, Mpo(ecCUOHAbHON AEATeNbHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha C€OSOTBETCTBEHHOCTD,
CaMOCTOSITENILHO pelIaTh BO3ZHUKAIOIINE TPOOJIEMbI, HAXOJUTh NPAaBUIbHBIE PELICHHS U T.1.

CamocrosiTenbHas paboTa BKIIOYACT: W3YYEHHUE JUTEpaTypbl, IpOpabOTKa M MOBTOPEHHUE
JIEKUMOHHOTO MaTepuasia, MOATOTOBKY K NPAKTHUYECKUM 3aHATUSM, MOATOTOBKY JOKJIaJOB-
IIPE3EHTALMM, TOATOTOBKA K TECTUPOBAHUIO U K TEKYILIEMY KOHTPOJIIO.

B ocBoeHMM DUCHUIUIMHBI MHBAJUMAAMHM U JHUIAMH C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU
3/I0pOBbsl OOJIBIIOE 3HAUEHHE HMEET HHIUBHUAYyaJdbHas YyueOHass paboTa (KOHCYNbTAllUH) —
JIOTIOJIHUTENBHOE Pa3bsICHEHNE y4eOHOro MaTepuaia.
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NunuBunyanbHble

KOHCYJIbTallun

10 IpPEIAMETY

SABJIAAIOTCA

BOXHBIM  (DaKTOPOM,

CHOCO6CTBYIOI_HI/IM HHAUBUAYaJTIU3allun O6y‘ICHI/I$I N YCTAHOBJICHHIO BOCIIHUTATCIIBHOI'O KOHTAKTa
MCXKAY IMperoaaBaTrciicM U 06yqa}oumMcn HHBAJIMAOM HJIM JIMOOM C OrpaHUYCHHBIMU

BO3MOXXHOCTAMHU 310POBbA.

3. MaTepuajbHO-TEXHHYECKOe o0ecnevyeHue Mo JUCIUILINHE (MOAY.I10)

[epeueHb OCHOBHOTO 000PYJOBaHHUS

[Tepedyens nMUIIEH3MOHHOTO
MPOrpaMMHOT0 00ECTICUEHHS

HanmenoBanue
000pyIOBaHHBIX y4EOHBIX
KaOMHETOB
'YyeOHas aymuTOpHs IUTsl TPOBEICHHS
NMEKIIMOHHBIX ~ 3aHATHH,  y4eOHas
QyIUTOpPHS U1 TPYNIOBBIX Y|
MHIMBH Ty aJTbHBIX KOHCYJIbTaIUH]
(ayn. 425)

[MpoekTop, BBHIXON B
PIIEKTPOHHBIC pecypcsl,
yaeOHasl, yueOHas MeOenb

HWHTCPHCT,
JOCKA|

Microsoft Office 365 Professional
PlusWindows 10 KopnopaTtuBHas,
Microsoft Office mpogeccuoHanbHbIH
mmoc 2016; AHTHBUpyCHas 3amIuTa
bu3nueckux pabOYMX CTaHIMHA U
cepBepoB:  Kaspersky  Endpoint
Security qiis 6usHeca — CTaHIapTHBINA
Russian Edition. 1500- 2499 Node 1
year Education Renewal License.

YueOHas aymauTopus U POBEICHHS]
BaHATHI CEMUHAPCKOTO THIIA,
yueOHast ayJIuTOPHsI JJIs TPOBEICHUS]
TabopaTOPHBIX 3aHATHH, ayAUTOPHS
TEKYIIIETO KOHTPOJISI u
MPOMENKYTOUHOU aTTeCTaIlUH,
yaeOHast ayTuTOpHUS IS [TPOBEICHHUS
MHANBUAYAIbHBIX W TPYIIIOBHIX
KoHCcynbTanui (aya. 439¢)

Brixon B MHTEpHET, 31EKTPOHHBIE
pecypchl, ocka ydeOHas, yueOHas
MeOenn

Microsoft Windows
Microsoft Office

YdeOHas ayIuTopus UIA MPOBEICHHS
BaHSATHI CEMUHAPCKOTO THIIA,
yueOHas ayJuTopus AJs MPOBEICHHS
mabopaTopHBIX 3aHATHH, ayIUTOPHs
TEKYILEro KOHTPOJIS U
MPOMEKYTOUHOU aTTecTaluy,
yaeOHas ayJuTopus AJsl MIPOBEICHUS
MHAVBUIYaJbHBIX W TPYNIOBBIX

Brixog B MHTEpHET, 31EKTPOHHBIE
[pECYpChI, JIocKa ydueOHas, ydeOHas
MeOenb

KoHCyJbTanui (ayn. 414c)

Microsoft Windows
Microsoft Office

Hns

CaMOCTOSTEILHON

paboTel  oOyuaromuxcs

MPEIYCMOTPEHBI  TTOMEIIEHHS,

YKOMIUIEKTOBaHHbIE CHENMAIM3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMIIBIOTEPHOW TEXHHKOU ¢
BO3MOXKHOCTBIO TMOAKIIOUEHUsI K ceTh «VHTepHeT» M olecnedeHueM JocTyla B 3JIEKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.

HaumenoBanne 000py10BaHHBIX
yaeOHBIX KaOWHETOB

OcHAaIIIEHHOCTD ITIOMEILEHUH T
CaMOCTOSITEIIbHOM PadOThI
o0yJaroImmxcst

[epedeHs TMIICH3HOHHOTO
MIPOTPaAMMHOI0 00ECIICUCHHUS

KomnbroTepHBIN Kiace, y4deOHas
AyqUTOpUsl  JUIA  TPOBEIEHHS
TabopaTOPHBIX 3aHSATHUH,
AYJIUTOPUSL ISl CAMOCTOSITEIIBHOM
paboTsl (aya. 437)

IIpoexkTop, KOMIIBIOTEPHAs TEXHUKA C
MOJKITIOUEHHEM K HH(OPMAalUOHHOA
KOMMYHUKAITMOHHOM
"UnTepreT" (MpOBOAHOE COETUHEHUE)
1 OecrpoBOJHOE COEOUHEHHE TIO
rexHonornu Wi-Fi) u goctynom B

AIIEKTPOHHYIO UHPOPMAITHOHHO-
oOpa3oBaTelbHY0  cpely,  BeO-
KaMepa, Jocka yueOHas, yueOHas]

MeOEb.

CCTH

Microsoft Windows
Microsoft Office
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