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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs 10 AUCHUILIHHE, COOTHECEHHBIX C
YCTAHOB/IECHHBIMH B 00pa30BaTe/IbHOM MpPorpaMMe HHANKATOPAMH A0CTH)XeHHUS
KOMIIeTeHIui

ITo utoram oCBOeHUs AUCLIATUTUHBI 00YYarOIINICS 10/DKEH OCTHYD CIEAYIOIINUX Pe3y/IbTaToB

o0yueHUs:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tipu
Hamuny OITK)

dopmupyeMast
KOMIeTeHLust (C
yKa3aHueM Ko/a)

Kopn v HaumMeHOBaHUe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UH

Pe3ynbraThl 00yueHust
T0 TUCLIUTITAHE

Oo61ernpodeccroHaibH

blé HaBbIKU

Criocoben
aHa/IM3UPOBaTh U
WUHTEPIpPeTUPOBATh
pe3y/bTaThl XUMHUUEe CKUX
9KCIIEPUMEHTOB,
Hab/roieHui 1
nusmepenuii (OITK-1);

OIIK-1.1. 3HaTth
Crioco0bI aHa/IM3a u
WMHTeprpeTaryu
pe3y/ibTaToB
XUMHUE CKUX
9KCITIEPUMEHTOB,
HaO/moIeHni 1
H3MepeHun

AHanusupoBarb
pe3yJbTaThbl
XUMHYECKOTO0
3KCIeprMeHTa

OIIK-1.2. YmeTb
MIPUMEHSITh CITOCOOBI
aHasm3a u
WHTepIIpeTaLyn
pe3y/ibTaToB
XUMHUUECKUX
JKCIIePUMEHTOB,
HabJTroIe N 1
V3MepeHU

[TpuMeHsITH CrIoco6bI
aHanM3a u
WHTEepIIpeTarun
pe3y/bTaToB
XUMHUYECKOTO
3KCIepUMeHTa

OIIK-1.3. Bnagets
HaBbIKaMU B/1aJieHUsI
aHa/nv3a v
VHTepIipeTaluu
pe3y/bTaToB

XUMUUe CKUX
9KCTIepUMEHTOB,
HaO/moeHni 1
V3MepeHUn

Vcrnionb30BaTh HaBLIKU
BJIa/IeHUs] aHA/TM30M 1
WHTepIpeTaluu
pe3yJ/ibTaToB
XUMUUECKOTO
JKCITIePUMEHTa

CriocobeH MPOBOAUTD C
cobnrofeHeM HOpM
TeXHUKH 6e30macHOCTU
XUMUYeCKUM
9KCIePUMEHT, BK/IIOYast
CUHTe3, aHa/Tu3,
M3yueHHe CTPYKTYphI U
CBOMCTB BellleCTB U
MaTepuaroBs,
WCCIieloBaHNe
TIPOLIECCOB C UX
yuactuem (OIIK-2);

OIIK-2.1. 3Hatb
METO/IVKY TTPOBEeZIeHUS
XUMHYeCKOTO
9KCITIEPUMEHTA C
cobmoZieHreM HOpM
TeXHUKH 0e30I1aCHOCTH,
BKJIIOUAsi CUHTE3,
aHaJu3, U3ydyeHue
CTPYKTYPbI U CBONCTB
BeIIeCTB U MaTepHasioB,
HCcieloBaHNe
TIPOLIeCCOB C UX
yuacTreM

N3yuaTb METOAUKY
TPOBeJ|eHUs
XUMHYECKOT0
JKCIIepUMEHTa,
cobmozast Hopmbl Th




OIIK-2.2. YmeTb
TIPUMEHSITh METOJUKY
TNIpOBe/IeHusT
XUMHUUECKOTO
3KCIIepUMeHTa C
cobmofeHreM HOPM
TeXHUKU 0e3011aCHOCTH,
BKJTFOUAst CHIHTE3,
aHasu3, u3yueHue
CTPYKTYPBbI Y CBOWCTB
BellleCTB ¥ MaTepuasoB,
UCCieJOBaHUe
TIPOLIeCCOB C UX
yuacTuem

[IpyuMeHsSITE METOAUKY
TPOBe/IeHUst
XUMHYECKOTO
9KCIIePUMEHTA,
cobmozas npasuna Th

OIIK-2.3. Bnagets
HaBbIKaMU TPOBe/IeHUsI
XUMHYeCKOTo
JKCIIepUMeHTa C
co0OsTroIeHreM HOPM
TeXHHUKH 0e30ITaCHOCTH,
BKJItOUasi CUHTE3,
aHaJ/n3, U3yJyeHue
CTPYKTYPbI U CBOMCTB
BellleCTB U MaTepuasoB,
HCciefloBaHre
TMPOLIeCCOB C UX
yuactveM

Hcnons30BaTh HAaBLIKU
TPOBEe/JeHUS

XUMMUYE CKOT'O
JKCTIepUMeHTa CoOsTrofiast
HopMmbl Th




2. Ilenp 1 MeCTO AUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

HucturuivHa «O011jasi U HeopraHUUeCKasi XUMHs» OTHOCUTCS K 00si3aTe/TbHOM UacTHy.

JucaunnvHa n3yvaercsi Ha 1,2 Kypce B 1,2,3 cemecTpe.

Llefb W3ydeHWs AWCLUUIUIMHBL (OPMHpDOBaHWE 3HAaHWM, YMeHWH W BaieHUd B 00/71acTH
HEOPraHWUYeCKOW XVMHH, YCTaHOBJIEHHE CBSI3U CTPOEHMSI HeOpraHUueCKUX COeZMHEeHU CO CBOWMCTBaMU
Y peaKI[MOHHOU CTI0COOHOCTBIO

3. Copaepxanue padoueil mporpamMmsbl (00eM AMCIUIUIUHBI, TUNBI H BH/{bI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe o0ecneyeHrne CaMOCTOSITe/TbHON Pad0ThI 00yJaroIIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UJIMAT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT' PAMMBI

mucturivHel «O0I1iast 1 HeopraHUJyecKasi XUMUs» Ha 1,2,3 cemMecTp
QYHO-3a0YHas

topma obyueHwus

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 15/540
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C mperojaBaTesieM: 369.1
JIeKIui 162
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0opaTOpPHBIX 198
KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0

Jpyrux (TpynroBasi, UHAWBU/yaIbHask KOHCY/IbTALIMS U UHbIE BUZBI
yueOHOM AesITe/TbHOCTH, TIpelyCMaTpHUBAatOIIKe paboTy 00yJaromuxcs C

nipenogaBaresieM) OKP 9.1
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 66.5
YueOHBIX YaCOB Ha TIOATOTOBKY K

5k3aMeHy (KoHTposib) 104.4

dopMa KOHTpOJIA:
Jk3ameH 1,2,3 cemecTp
Kypcogast pabora 2 cemectp

Kypcosasi paboma __2 cemecmp

KprOB(JH pa6oma: KOHMAKMHbIX UACOB — 2, uacoe HaA camocmosime/ibHyO pa6omy -8.



Ne /11

Tema u copeprxaHue

dopMa usyueHus

MaTepHasoB: JIEKLUH,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKHe 3aHSTHS,
nabopatopHbie paboThl,
camocTosiTe/IbHasi pabora u
TPYZ0€MKOCTb (B yacax)

Jlek | JIab | Ok | Ko
P

KyP | CP

OcHOBHas 1
JIOTIO/THUTeTbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaMm (Homepa
13 CITUCKA)

3aJjaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma Teky11ero
KOHTDOJISI
yCIleBaeMOCTH
(KOM/IOKBUYMBI,
KOHTPOJIbHbIE
paboThI,
KOMITbIOTePHbIe
TeCTbI U T.I1.)

1 kypc

/' 1 cemecTp

Mopnynb 1. BBenenuve. KuHeTuka.
TepmogvHamuka. PacTBOpBI.

Bsenenue

BBe/leHUe

OcH. mut-pa Ne 1

CemuHap

TecTtupoBanue,
CobecenoBaHue

OCHOBBI XUMHUeCKOM TePMOAWHaMUKN

PaCCManI/IBaI-OTCSI BOIIPOCBLI OCHOB
XUMMUYe CKON TEePMOJVHAMUKHN

OcH. nmut-pa Ne 2

CemuHap

CemuHap

PactBopsl. OBP

I[pencraBneHye 06 UICTUHHBIX U
KOJ/UIOUJHBIX pacTBopax. Ilporecchl
pactBopeHust. CriocoObl BBIPaKEHUS
coCTaBa pacTBOPOB. DHeprus
KPHUCTa/JINYeCKOM peLleTKH, SHeprus
conbBartalyy. @akTopsl, BAUSIOLIME Ha
pacTBopUMOCTb. HaceliieHHsbIe,
repechllljeHHble Y HeHaChlll|eHHbIe

Horm. mur-pa NeNe
1,2

CobecenoBaHue

JlabopatopHasi
pabora




pacTBopbl. OcaxkgeHue
TPYZLHOPaCTBOPUMBIX COJIEN.
ITpousBesieHre paCTBOPUMOCTH.

KuneTuka 1 MexaHH3M XUMUUeCKUX
peakLyn

CKOpOCTb XMMUYECKOW peakLiyy, ee

3dBUCUMOCTB OT MMPpUPOABLI U KOHLIEHTPpalJuK1

peareHTOB, TeMrieparypsl. [Iopsaiok u
MOJIEKY/ISIPHOCTb peakljuu. KoHcraHTa
CKOPOCTH U ee 3aBUCUMOCTb OT
TeMIlepaTyphl. YpaBHeHHe AppeHuyca.
OHeprus akTuBaluyyu. MexaHusm u
KUHEeTHKa peakluii B TOMOT€HHBIX U
reTeporeHHbIX cuctemax. LlernHsie u
KosnebaresnbHbIe peakiiuu. [ToHsiTHE O
TOMOTI'eHHOM U reTepOreHHOM KaTa/lise U
ayToKarasuse.

12

Hor. mur-pa NeNe
1,2

CoobieHue

CemuHap

Mopyns 2. Ctpoenue atoma. X.C. ITCXD.
Metogp! Mccie0BaHNUs

CrpoeHue aTomMa

Pa3BuTHe Tpe/CTaB/IeHU O CTPOEHUN
aroma. [ToHsITHe 0 KBaHTOBOM MeXaHUKe.
BosnHOBast mpupo/ia 3/eKTpoHa.
®du3nuecKuil CMBIC/T YpPaBHEHUS
Ipenunrepa. BomHoBast QyHKIus.
TToHsITHE O KBAHTOBBIX UKC/IaX.
PaswanbHast 1 opbuTaibHast
COCTaB/IsItOLIMIe BO/THOBOM (DYHKLIUU: S-, P-,
d- u f-opburamm. ATomHbIe opOuUTaTH, UX

2.5

OcH. mat-pa Ne 1

CobeceoBaHue

Cemunap




SHEpPruM U rpaHuYHbIe TTIOBEPXHOCTH.
AddekTrBHBIN 3apsi/ SApa U KOHCTaHTa
5KpaHupoBaHus. [1opsa0K 3anomHeHus
3/IEKTPOHaMH aTOMHBIX OpOUTasIei.
[Tpunuwmn Iaynu. ITpaBuna XyHaa.
OneKTpoHHasi KOHPUTypalLysi aTOMOB.
[MoHsITUS: OPOUTANTBHBIN PaZinyC U SHEePTHUs
HMOHU3AI[UM aTOMa, CPO/ICTBO K 37IeKTPOHY U
3/1IeKTPOOTPHULIATE/IbHOCTh. PensiTuBUCTCKIE
3¢ dexTrl. PagroaktuBHOCTE. CTpoeHUe
siipa ¥ TIpeBpalleHNs aTOMOB.

XumMuueckasi cBsi3b.OCHOBHBIE MOJI0XKeHUSsI
Metoza (MO).Meton MOneKyIsIpHbIX
opburareii

[ToHsITHE O TIPUPOie XUMUUECKOU CBS3H.
XapakTepruCTUKHA XUMUUeCKOU CBSI3U:
9Heprsi, JjIMHa, BaJIeHTHBIM yT0JI, OPSII0K
(KpaTHOCTb) ¥ MOISAPHOCTE. [IoHATHE O
pacripeie/ieHUM 3/1eKTPOHHOM TJIOTHOCTH.
MeTo/ibI OMMCaHUs KOBaJIeHTHOM CBSI3U.
OcHOBHbI€ TIOJIOXKEHUsI MeTOZla Ba/IEHTHOM
cBsizu (BC). Konuernius JIbtouca.
HampaBneHHOCTb U TIONSIPU3yeMOCTb
KOBaJsieHTHOM cBsi3u. [ToHsiTHE O
rubpuM3ai aTOMHBIX opOUTasei.
JloHOpHO-aK1eNTOPHOe B3auMO/lefiCTBHe.
Hepocrarku metona BC. I'eometpust
MHOT0aTOMHBIX MoJieKy/1. Mogienb
['uniectv: OCHOBHBIE TTOJIOXKEHUS,
rpUMeHeHre U OrpaHuYeHUsl.
MeTasninueckas CBsi3b Kak 0COObIN cydai
KOBaJ/IeHTHOM CBs13U.OCHOBHbIE T10JI0XKEHUSI
MeTOZla MOJIEKY/ISIpHBIX opbuTaneit (MO).

Pe1tienuie 3agau

CemuHap

10



Meton MO JIKAO. Casi3bIBaroLLpe U
Pa3pBIXJISOLHe OpOUTAITH.
[ByX11eHTPOBBIE ABYX371eKTPOHHbIe MO.
OcobeHHOCTH O- U T-CBSI3bIBAHUSI.
OHepreTUyecKue Juarpammbl
[IByXaTOMHBIX TOMOSI/IePHBIX MOJIEKY/T U
MOHOB, 00pa30BaHHbBIX 1eMeHTaMu 1-To U
2-TO NepuoL0B. JHepPrus UOHU3ALUY,
MarHWTHbIE U ONTUYECKKEe CBOMCTBA.
OHepreTUyeCcKue arpaMMbl IPOCTEUIINX
reteposiziepHbix Monekysn (CO, HF, LiH).
[ToHsiTHe 06 U3037IEKTPOHHOCTH

KoHzieHCUpOBaHHOE COCTOSTHUE BellleCTBa

VloHHas CBAA3b U €€ XapaKTepPUCTUKU:
HeHarpaB/eHHOCTb, KOHCTaHTa MajienyHra,
sHeprusi). BogopogHas cBsizb. Cabble
B3aUMOZelCTBYS: BaH-Zep-BaanbCoBbl
CU/bl. XMMHUeCKast CBSI3b B KOMILJIEKCHBIX
coesuHeHUsIX. OCHOBHbIE TIOHATHS
KOOPAUHALMOHHOW XUMUU: LIeHTPa/IbHbIN
aToM U ero KOOpAMHALIMOHHOEe YHUCJIO;
JIUTaH/Ibl ¥ IOHOPHBIW aTOM; JeHTaTHOCTb,
BHYTPEHHSIsI Y BHEILIHsISI KOOP/IMHALIMOHHbIe
cdepsl. HomeHknarypa v usomepust
KOMILJIEKCHBIX COeZMHEHUH.

4

OcH. mit-pa Ne 1
Homn. mur-pa Ne 1

CoobirieHue

CemuHap

10

MeTo/bl vCcCel0BaHUSI HeOpraHu4eCKUX
coeIMHeHUM

OcHOBHBIe TPYIIbl METOJ0B UCC/IeJOBAaHUS
HeopraHuueckKux BelecTs. VIHpopmarus,
roJiyyaeMasi U3 pa3jnyHbIX MeTO/[0B
WCC1e0BaHys. PeHTreHOBCKUY,
HeWUTpOHOrpaguueCKui,

OcH. mut-pa Ne 1

[Ipesenranus

CemuHap

11



3/ieKTpoHOTrpacduueckuii AU pakLiOHHbIE
MeTobl. CrieKTpasibHbIe METO/bI
WCC/IeIOBaHUS: ONTUYeCKas,
PEHTTeHOBCKasi U Meccbay3poBCKast
CIIeKTPOCKOIHS;
PaZiOCIEeKTPOCKONIUE CKHEe METO/BI.
MeTozp! Mccie0BaHUs C UCTIOIb30BaHUEM
CUHXPOTPOHHOTO U3/Ty4YeHUs..
Marsetoxumus. TepMuueckue MeTOZbl
vccnenoBanus. [ToHsiTre o puU3MKo-
XMMUYEeCKOM aHasu3e.

11

[Tepuoguueckuii 3akoH [.11. MeHzeneeBa.
[1CX3

3HaueHye NepuoguvYeCKON CUCTEMBbI
s/1eMeHTOB. CoBpeMeHHast (hOpMy/IMPOBKa
[Tepuoguyeckoro 3akoHa. CTpyKTypa
MepUoINYeCKON CUCTEMBI U ee CBSI3b C
3JIEKTPOHHOM CTPYKTYpPOM aTOMOB, 3aKOH
Mo3snu. [lepyoau4HOCTE B USMEHEeHU!
3/IEKTPOHHOU KOH(UIypaLuu
aromoB.[Tepuogp! u rpynmel. Kopotko- u
JJTMHHOIIePUO/IHBIN BapUaHTbI
[Mepuoanueckoit Tabmuibl. [lepuognYHOCTD
B M3MEHEHUU BeJINYUH PaZjiyCoB, SHePrun
VMOHM3aLH, CPOZCTBA K /IEKTPOHY,
3JIEKTPOOTPHULIATE/IbBHOCTU aTOMOB.
[TeproAUYHOCTL B M3MEHEHUU CBOWICTB
NIPOCTBIX BeleCTB U OCHOBHBIX
XUMHUUEeCKUX COeJUHEHUM (OKCH/IbI,
TUZIPOKCH/IbI, Ta/IOT€HU/IbI).

8

OcH. nmut-pa NeNe
1,2
Jor. muT-pa NeNe
1,2

CoobieHue

CemuHap

12

KoHTposnbHast paboTa

0.5

12



13

DK3aMeH

36

Wtoro no 1 kypcy 1 cemectpy

54

72

54

1 xypc / 2 cemecTp

1

Mopyns 1. Bogopon. Onementsl 1-4 A
rpy1n

Bogopopn u ero coenuHeHust

MecTo Bogopo/a B MepuojuuecKkoi
cucreme sneMmeHToB [1.11.MeH[eseeBa.
HaxoxxgeHve Bogopoja Ha 3emJsie 1 Bo Bcee-
nenHou. Ilonyuyenne Bopopoza.CtpoeHue
MOJIeKyJ1, pU3nyecKre U XuMuJecKkue
CBOMCTBA NPOCTOTrO

BelllecTBa. Knaccudukaiiys 1 cBocTBa
coesuHeHUM Bojlopoza.llpumenenye
BOZIOpPOJia U ero CoeiMHeHuH.

0.5

OcH. mut-pa Ne 1

IIpe3enTarys

CobecenoBaHue

I rpynma. Illenouynsie metasnisl. X
XUMHUeCKHe CBOMCTBA

1. O6mmii 0630p CBOKCTB S-371eMeHTOB |
rpynmnsl.2. Pusnyeckre U1 XuMUyecKre
CBOMCTBA NPOCTHIX BewecTB. CpaBHeHHe
XUMUUEeCKOU aKTUBHOCTH I11eJI0YHBIX
MeTaJl/IOB B BOJHOM pacTsope.3.
CoenvHeHus s-351eMeHTOB | rpynmbL.4.
[IpyMeHeHue S-3/1eMeHTOB I rpymrsl U ux
coeguHeHn. Kanmii 1 HaTpuii Kak
OviOTeHHbBIe 37IEMEHTHI.

0.5

OcH. nmut-pa Ne 2

CoobiieHue

JlabopatopHasi
pabora
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II rpynina. bepuniumii, MarHui  11ieJI0UHO-
3eMeJIbHble MeTasllbl

1. O61uit 0630p CBOMCTB s-371. 11
rpynmnsl.2. Pusnyeckre U XuMuyecKre
CBOMCTBA NPOCTHIX BellecTs.3.
CoenvHeHus s-371eMeHTOB 11 rpynmnbi.4.
IIpumenenue s-3nemenToB II rpymnmns! ¥ ux
coefiHeHUM. Kanmblivii M MarHui Kak
OUOTeHHbIEe 37IEMEHTHI.

Homn. mar-pa Ne 1

Peltienuve 3agau

JlaboparopHasi
pabora

p-snemenTs! I1I rpymnmel. bop u ero
coeuHeHUsl. AJTFOMUHUM U ero
COoeIMHEeHUM

O61muit 0630p cBoiicTB p-371. 111
rpynnsl. bop — HaxoxzeHue B pyupoze,
nonyyenve. CTpyKTypa, (pusnueckue u
XUMHUUeCKHe CBOMCTBA MPOCTOr0 BellleCTBa.
Oxkcup 60pa. BopHbIe KUCIOTHI U MIX COJTH.
CtpoeHue 1 cBoiicTBa 60pOBOZOPOZOB.
[TpumeHeHrie 6opa ¥ ero CoeJTHeHHH.
ANIOMUHUI — HaxoXXJeHHue B IPUPO/e,
nonyyenve. CTpyKTypa, prsnueckue u
XUMHUUeCKHe CBOMCTBA

amomuHus. CoeJUHeHUs a/IFOMUHUS.

OcH. mt-pa Ne 1

Pemienue 3amau

JlabopatopHasi
pabora

p- 371eMeHThI 1V rpynmnel. Yiyiepop U ero
coeguHenus. KpeMHul 1 ero coejiHeHus!.
['epmanMii, 0J10BO, CBUHEL] U UX
COeIHeHNs.

OO0rm1ast xapakKTepuCTHKA p-371eMeHTOB [V
IpYyMIILL YI7IepOA. YIiepos, B IIPUpPOZe.
AnnorponHsle MofUbUKaLMY YITIepoja, UxX
cTpoeHue U cBocTBa. Kapbugpl, nx

[Homn. mat-pa Ne 2

[Ipe3enTarus

JlabopatopHasi
pabora
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knaccudukauys.Okeup yrnepoga (II). Ero
CTpOeHMe U cBorcTBa. OKCUJ yrieposa
(IV) YronbHasi kuciota. U ee conu.
JKosioruueckasi posib okcuza yriepoga (IV)
Y YrofbHOM KUCI0ThL. CoeIMHEeHUs
yrnepozaa ¢ azotoM.Kpemnuii. Haxoxxaenue
B nipupoze. [Tonyuenue.Ctpoenue,
¢bu3nueckue U XUMUYeCKHUe CBOMCTBA
ripoctoro BeljectBa.CoelHeHUs] KDEMHUSI
¢ BogopogoM.['anoreny bl KpeMuusi. OKcup
KpeMHUsi. KpeMH1eBble KUCIOThI U UX
conu. CWIMKAaThl U allFOMOCUTUKaThI B
nipupo/ie.IIpyMeHeHre KpeMHUS U €ro
coeiHeHU.['epmaHuii, 0JI0BO U CBUHELI.
Haxoxnenwve B ipupoje,
rionyueHue.CtpoeHue, pusnyeckre U
XUMHUUeCKHe CBOMCTBA MPOCThIX
BeltjecTB.Coe/lMHeHNUs] TepMaHusl, 0JI0Ba U
cBuHLja.[IpyMeHeHne repMaHnusi, 070Ba U
CBUHI]A U UX COeUHEHUM.
®du3mrooruueckoe JelicTBre CcoequHeHnH
CBUHLIA.

Mopynb 2. nemeHTsI 5-8 A rpymL.

OO6111ast XapaKTepUCTHKA aTOMOB 3/IeMEHTOB
IJIaBHOW NOATPYIIILI V rpynnsl. A30T.
BopgopogHsbie coeguHenus a3ota. OKcubl
asora. A30TUCTas KUC/I0Ta. A30THas
kuciaora. Hutpatel. @ocgop, MbILIbSK,
CypbMa, BUCMYT U UX COeAUHEHU.

OO0rm1ast XxapakTepuCTHKa pP-371IeMeHTOB V -
rpynnsl. A30T. HaxoxzeHue B ipupoze.

6

CobecenoBaHue

[IpesenTanus
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[Tonyuyenue.CtpoeHue MOJEKYI,
¢bu3nueckue U XUMUUYeCKUe CBOMCTBA
rnpocToro BewjectBa. HuTprabl. AMMuax.
Comu ammonus. I'uapasus,
rUAPOKCHIaMuH. A3nuz Bopopoga.OKcrbl
asora. CTpoeHre MosieKy/1. XUMAYeCKHe
CBOMCTBA.A30TUCTast KUCJIOTA.

Hutputel. A30THas Kuciaora. Hurparsl.
[TpriMeHeHue a30Ta U ero CoeUHEeHUH.
A30T Kak 6roreHHbIH 371eMeHT. OKCHZIBI
aszota B atMocdepe.®@ocdop. HaxoxaeHue
B [IPUPOJe, MoyueHre. AJIOTPOITHbIe
Moaudukauuu pochopa. Pusnueckue u
XUMHUYeCKUe CBOMCTBA MPOCTOTO
BelllecTBa.CoerHeHus hocdopa
BoziopozioM.Okcu bl hocdopa.
Kucnopozcogepskarye KUC/I0TbI U UX
comu.®ochop Kak OMOTEeHHBIH 37IEMEHT.
docdopHbie ynobpeHus. MbIIIbSK, CypbMa,
BUCMYT HaxOX/eHue B [IpUpoJe,
nonyuenue. CTpoeHue, usnueckue,
XUMHUYeCKUe CBOMCTBA MPOCTHIX
BelllecTB.CpaBHHUTe/IbHAs XapaKTepHUCTHUKa
BOZIOPOJHBIX COeUHEHUMN

371eMeHTOB. OKCHU/IbI, TUPOKCUJIBI U COJTH.
CpaBHuTe/IbHas XapaKTepUCTHKa
KUCJIOTHO-OCHOBHBIX U OKUC/IUTEIbHC —
BOCCTaHOBUTE/IbHBIX CBOWCTB.

Kucnopop u ero coequrenus. O30H.0011as
XapaKTepUCTHKA aTOMOB 3/IEMEHTOB
rnaBHoU nogrpymms! VI rpymnmsl. Cepa.
Coepunenusi cepsl (IV). Cepa.
Coennnenus cepsl (VI). Cenen. Tennyp.
[TosioHu UX CBOMCTBA.

OcH. nmut-pa NeNe
1,2

CemuHap

JlabopatopHasi
pabora
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Kucnopog B npupoze. ATmocdepa 3eMu.
[Tonyuenue kuciopoga.CtpoeHue
MOJIeKYJIbl, (hH3UUeCKUe U XUMUUeCKUe
cBoiicTBa Kucaopoga. Oxkcugel. [Tepokcu,
BOJIOpPOZia, ero cTpoeHue U [IpuMeHeHune
Kucsopoga.O30H-CTpoeHre MOJIEKYIbI,
¢bu3nueckre U XUMUUeCKUe CBOMCTBA,
ripuMeHeHre. O30H B atMocdepe.OOIumii
0630p p-anemenToB VI rpyrmrier.Cepa.
HaxoxzneHnue B npupoze.

[TonyueHue. AJIIOTPOITHBIE MOAU(DUKALIN
cepsbl, pU3NYecKre U XuMU4ecKue
cBoiictBa. CepoBOOPOZ, CyIbPU/bI,
nosicynbuabl. CoeguHenus cepsl (IV).
TuocepHasi KUCIOTa U THUOCY/Ib(ATHI.
Coepunenus cepsl (VI). CepHasi KUC/IOTa,
ee CBOMCTBa. XMMMU3M IPOLIeCCOB
T0JTyUeHUs1 CePHOM KUCJIOTHI B
MPOMBILIIEeHHOCTH. [IpriMeHeHe Cephbl.
Cepa Kak OMoreHHbIM 371eMeHT. CepHUCTBIN
ra3 B okpy»katouieii cpezie.CesieH, TeJulyp u
rosioHui. HaxoxxieHvie B MpUpo/ie,
ToJTyueHre CTpOeHue U CBOMCTBA MPOCThIX
BeljecTB.CpaBHUTe/IbHAsI XapaKTepHUCTHKa
KUCJIOTHO - OCHOBHBIX U OKUC/IUTETbHO —
BOCCTaHOBUTEJIbHBIX CBOWCTB COeJMHEHUI
Cephl, cesieHa, TeJlypa U MOJIOHUSI.

10

OO0r11ast XapaKTepUCTHKA aTOMOB 3/IEMEHTOB
rnaBHou noArpymnsl VII rpynmnel. @Top u
ero CBOMCTBA.XJIOp U ero cBorcTea. bpowm,
1o/ X CBOMCTBa.

OO61uit 0630p p-3nemeHToB VII rpyrirsl.

6

Jor. muT-pa NeNe
1,2

Pemtenue 3amau

JlabopatopHasi
pabora
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@dTop - pusnUecKre U XUMHUYECKHe
cBoMicTBa. BaxkHeliive coefuHeHust pTopa.
®ropoBogopos. [InaBrkoBas KAC/IOTa.
[TprmMeHeHre (TOpa U €ro coeIMHeHUH.
®dusmnooruyeckas pojib CoeJUHeHUN
¢dTopa. Xop-Haxox/ieHre B TIPUPO/e,
nonyuenve. drsnueckre U XUMUUECKUe
CBOMCTBA XJ10pa. XJI0pUbl. XJI0POBOJOPO],
Y consiHas Kuciota. CpaBHUTENbHAS
XapaKTepUCTHKa CBOMCTB
rasioreHoBoZ0pozoB.Kuciopogcoaepxaiu
e KUUI0ThI XJ10pa. CpaBHUTe/IbHAS
XapaKTepUCTHKA KUCIOTHBIX U
OKUC/IUTETbHO-BOCTaHOBUTE/IbHBIX
cBocTB. Conu XJIOpHBIX KUCA0T.Bpom 1
rion. HaxoxzeHue B ipupogie ¢pusnyeckue
Y XUMUYecKue cBoicTBa.CpaBHUTeIbHAS
XapaKTepUCTHUKa CBOMCTB COeJMHEeHU
rasioreHoB. [IpumMeHeHne 6poma u Hoga. Mx
Ouosioruueckast posib.

11 VIII rpynmna. I'esnii, aproH, HeOH, KPUIITOH, 0.5 |OcH. mut-pa Ne 1 Coobrienne Cemunap
KceHoH. 1IHepTHBIe rassl
VHepTHBIe ra3bl BOKPYT Hac.

12 KoHTponbsHast paboTta 0.5

13 Kypcogast pabora 10

14 JK3aMeH 36
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Nroro 1o 1 Kypcy 2 cemMecTpy

54

72

54

2 Kypc / 3 cemecTtp

1

Mopyne 1. DnemeHTs! 3-7 b rpymni.

OnemenTsl III rpyrinbl: cKaH U, UTTPUM,
JlaHTaH

CrpoeHue aToMOB d-371eMEHTOB,
KOBaJ/IeHTHOCTh, XapaKTepHbIe CTeTleH!
okuceHuss.OcobeHHOCTH (hH3MUeCKUX
CBOMCTB 3/IEMEHTOB MMOOOYHBIX MO PYTIIT.
OCo6eHHOCTH XUMHUUECKUX CBOMCTB.
OO6muii 0630p coepyHenui d-
3/1IeMEHTOB.DJIEMEHTbI 3-1 TPYIIIbIL:
CKaH/IUM, UTTPUM, JTaHTaH

OcH. muT-pa Ne 1
[Homn. mar-pa Ne 1

CemuHap

JlaboparopHast
pabora

d-3semeHTHI [V rpymnrel

O61muii 0630p d-anemenToB [Vrpyrmb.
HaxoxjeHue B Ipupozie U NojiyyeHre
TUTaHa, LIMPKOHUS, raduus. Prsnyeckue U
XMMHYeCKHe CBOMCTBA MPOCTHIX BelLL|eCTB.
OneMeHThI 4-1 Fpynibl: TUTaH, LIUPKOHUH,
rabHui

OcH. nmut-pa NeNe
1,2

[Ipe3enranus

[Ipesenranus

d-3711eMeHTBI V TpyIIbI.

O61umii 0630p d-3/1eMeHTOB V TpyTITIbI.
HaxoxxJeHue B Ipupo/ie U Mojy4yeHre
BaHa/Ius, HUOOUs, TaHTana. Pusnyeckue u
XUMHYeCKHe CBOMCTBA MPOCTHIX BELL|eCTB.
OrieMeHTbI 5-i TPYTIbL: BaHA Ui, HUOOUH,
TaHTas

OcH. nmmt-pa Ne 1

[Ipe3enTarys

[Ipe3enTarnuis
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d-anemenTsl VI rpynmbl. CoefiHeHUsI
xpoma.MosnubeH, Bonb(pam U Ux
Coe/IMHeHUs..

OO61muii 0630p d-3memeHToB VI rpynmb.
HaxoxeHre B IpUPO/ie U TTOTyYeHHe
XpoMa, MoJTHbO/ieHa U Bosib(ppama.
dusnueckre U XUMHUYeCKre CBOMCTBA
MPOCTHIX BelllecTB. KHMC/IOTHO-OCHOBHBIE U
OKHCJTUTETbHO - BOCCTAHOBUTE/IbHBIE
CBOMCTBa COeIMHEHUM XpoMa.
KomriekcHble coeJUHEHUsT XpoMa.
CoenuHeHust Momb/ieHa U Bosibpama.
KomriekcHble coeliHeHUst MOTUOIeHa U
Bosibpama. Knactepel. CoeiHeHuUs
Mo/bzieHa ¥ Bo/ib()paMa B >KUBBIX
opranusmax. [IpumeneHne xpoma,
MombieHa, Bosib()pama U UX COeAMHEeHHUH.

OcH. mut-pa Ne 1
[Homn. mut-pa Ne 2

IIpe3enTarys

JlaboparopHasi
pabora

d-snementsl VII rpynmnel. OBP
MapraHiia.Maprasel], TeXHeLlii, peHul 1
WX COeJJMHEHUSs.

OO6mmas xapakTepuctka d-3memeHToB VII
rpynnbl. HaxoxzaeHue B mpupoje 1
nonyyeHue. dusnyeckrie U XuMruuye CKue
CBOMCTBA MPOCTHIX BeljecTB. KucioTHo-
OCHOBHBIE U OKUC/IUTEJILHO-
BOCCTaHOBUTE/IbHbIE CBOMCTBA COeIMHEHUM
Maprasia. CoelMHeHNs TeXHeLWsl U PeHUSI.
KowmrmiekcHble coeIMHEHUsI MapraHija,
TexHelUs1 U peHus. [IpruMeHeHne MapraHiia,
TeXHeLUsl, PeHUs U UX COeIMHEeHUM.

OcH. nmut-pa NeNe
1,2

CoobirieHue

JlabopatopHasi
pabora

Mopyns 2. DnemMeHTs! 8-12 rpym.
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VIII rpynma. Kene3o u ero coeiuHeHus.

O61umii 0630p d-3nemenrto VIII rpynmbi.
JKeje30 — HaxoXzeHve B IPUpPoze 1
T0JTyueHue CI/IaBOB Kejie3a. AJIJIOTPOITHbIE
MoJu(UKaLMK >kenne3a. Pusnueckre U
XUMHUUeCKHe CBOMCTBA MPOCTOr0 BellleCTBa.
ATMocdepHast KOppo3usi Jkeresa.
CoenvHeHnus xesne3a. [IprMeHeHue xenesa,
ero CrJiaBoB U coeJuHeHui. XKene30 Kak
OGUOTeHHbIN 371eMeHT. DjieMeHThI 8-
IPYMIIBL: JKejie30, pyTeHUu!

4

OcH. nmmt-pa Ne 1
Hor. nmur-pa NeNe
1,2

CobecenoBanue

JlabopatopHasi
pabora

OneMeHTbI 9-i TPyTIIbL: KOOAbT, ponH,
VIpUJIUN.

HaxoxjeHue B ripupoje v
nosiyyeHue.dusryeckue U XMMHUUyeCcKue
CBOMCTBA NPOCTHIX BewlecTB.CoeHeHUs
kobasbTa 1 aHanoros. IlpumeHeHye
KoOasbTa, aHa/IOrOB U UX COeJUHEeHHH.
KobasnbT 1 aHasoru B XKUBBIX OpraHr3Max.

OcH. mut-pa Ne 1

CobecenoBaHue

JlaboparopHasi
pabora

10

OneMeHThI 10-11 TpyIIIbI: HUKeJIb,
TasIy1a i, TyIaThHA.

Haxo)xzeHre B IpUpoO/ie, METO/IbI
pas/iesieHust U OUMCTKU. Pusnueckue u
XUMHUUeCKHe CBOMCTBA MPOCTHIX BellleCTB.
CoeauHeHus TIJIaTUHOBBIX METaJl/IOB.
OcobeHHOCTH KOMIIJIEKCHBIX COeJUHEHU
nasiaavs U miatuHel. [TpuHLMn
TpPaHCBIUsIHUSA. [IprMeHeHue MIaTUHOBBIX
MeTa/I/IOB U UX COeIMHEHU.

OcH. mut-pa NeNe
1,2

Penienue 3amau

JlaboparopHasi
pabora
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11

d-anemenTsi I rpymrel. CoeuHeHUsT Me/H,
cepebpa u 30/10Ta

OO61muit 0630p CBOMCTB Meau, cepebpa
3os10Ta. HaxoxkgeHue B nmpupoe u
nosiyyenve. drsnueckue U XMMUUYeCKUe
CBOMCTBA NMPOCThIX BewecTB. CoeJuHeHUs
meau. CoenviHenus cepebpa. CoefuHeHUs
3os1ota. [IpumeHeHue mesu, cepebpa,
30/10Ta ¥ UX coeauHeHun. Mesib Kak
OuoreHHbIN 31eMeHT. PU3MONIOrUYecKoe
JIeMCTBYE CoeIMHEHM cepebpa.

OcH. mut-pa Ne 1
Homn. mar-pa Ne 1

CobecenoBaHue

JlaboparopHasi
pabora

12

d-snemenTsl 11 rpynmel. (12 rpymnmna)

OO0riast xapakTepucTtuka d-3yemeHToB 11
rpyrbl. HaxoxxgeHue B pyupojie U
nonyvyeHve. Pusnyeckue ¥ XMMUUeCKHe
CBOMCTBA MPOCTHIX BelleCTB. AMa/ibraMbl.
CoefuHeHus LIMHKA, KaJIMUsI U PTYTH.
OcobeHHOCTH COeIMHEHUM PTYTH.
[TprMeHeHre LIMHKA, KaJMUsl, PTYTU U UX
coeaurHeHuH. LIUHK Kak OMOreHHbIH
s71eMeHT. Pr3noIoruueckoe JielicTBIe
CoeZIMHeHUM KaMUs U PTYTH.

OcH. mit-pa Ne 1

Pemtenne 3amau

JlabopatopHasi
pabora

13

.HaHTaHI/I,[[I:I W dKTHHH/bI

Penko3emenbHbIE 37IeMEHThI, UX CBOMCTBA,
rojiyyeHue, NpyuMeHeHUe.

3.5

OcH. mut-pa NeNe
1,2

CobeceoBaHue

CoobiieHue

14

Mogynb 3. CoBpeMeHHbIe MPo0/IeMbl
XUMUU.

15

BI/IOHEOpFaHI/IHECKaH XUMUA

OcH. mat-pa Ne 1

CoobrieHne

Cemunap
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HaxoxjeHre XMMHUYeCKUX 3/IEMEHTOB B
OKpy)Karolieit cpesie. VIx 3HaueHHe U POJib
JJ1s1 uesioBeKa

Hor. mut-pa Ne 1

16 HaHoxyuMus 1 HaHOMaTepUasbl 5 |4 4 | OcH. muT-pa NeNe IIpesenranus Cemunap
1,2
Hanoxumusa 1 HaHOMaTepurasbl B KU3HU
yeJsioBeKa.
17 KoHTposnbHast paboTta 0.5
18 OK3aMeH 36
Wtoro no 2 Kypcy 3 ceMecTpy 54 |54 72
Ntoro no gucruruiiHe 162 1198 180
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI ¥ UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 1o AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00yUYeHUsl M0 AUCIUIUIHHE.

Kox u ¢opmynmupoBka komnereHrmy: CriocobeH aHa/MM3MpOBaTb W HHTEPIIPETHPOBATh Pe3y/bTaThl
XUMUYEeCKUX IKCIIePUMEeHTOB, HabstoeHui 1 usmepenuii (OITK-1);

Kop n Pesynbrare! Kpurepun ouleHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HauMeHOBaHHe |00yueHuUs 110 2 3 4 (Xopoo) 5 (OT/mAuHO)
MHAMKATOpa AACLIITAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMITeTeHL[U!

OIIK-1.1. 3HaTe | AHa/IM3UpOBaTh | 3HAHUSA He 3HaHUs 3HaHusA 3HaHus
CrIoCoOBI pesy/bTaThl c(hopMHpOBaHbI |HEJOCTAaTOUHO | CPOPMUPOBAHBI,  MTOJHOCTHIO
aHanusa u XUMHYECKOTO chOopMHUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
VHTepIIpeTaLuu | 3KCriepuMeHTa HEeCHCTeMHBbI OT/le/IbHBIe

pe3y/ibTaToB npo0ebl 1

XUMHUe CKUX HETOYHOCTH

5KCIIePUMEHTOB,

HaO/moIeHni 1

H3MepeHni

OIIK-1.2. [IpumeHsTH YmeHus He YMmeHus He YmeHus B YmMmenus
YmeTn CTI0COOBI c(hOpMUPOBaHbI | TIOTHOCTBIO OCHOBHOM TMOJIHOCTBEO
MIPUMEHSTh aHa/iv3a v chopMupoBaHsbl | CGOPMUPOBaHb! | CYOPMUPOBAHbI
CI0COOBI VMHTepIIpeTaruu

aHasnv3a u pe3y/nbTaToB

WHTepIIpeTaluy | XUMHUUeCKOro

pe3y/bTaToB 5KCIeprMeHTa

XUMHYE CKUX

5KCIIepUMEHTOB,

HabJTroIeHn 1

V3MepeHUn

OIIK-1.3. Ucnons3oBath | Baagenue Bnagenue Bnagenue Bnagenue
Bnagets HaBbIK1 HaBbIKAMU He | HaBbIKaMM HaBbIKAMH B HaBbIKAMU
HaBbIKaMU B/Ia/IeHNS cOopMHUPOBaHO |HEYBEDEHHOe | OCHOBHOM yBepeHHoe
BJIaJleHUs aHa/M30M U cchopMrpoBaHO

aHa/nv3a v VHTepIipeTaluu

WHTepIIpeTaliu | pe3y/bTaToB

pe3y/bTaToB XMUMUYEeCKOTo

XUMHYE CKUX 3KCIIepUMeHTa

5KCIIepUMEeHTOB,

HaO/MoeHni 1

V3MepeHUn

Kog v ¢opmynupoBka KOMITeTEHLIMU:

CriocobeH TIpOBOAWUTL C COOMOfeHHeM HOPM  TEeXHUKH

0e30MacHOCTH XUMMWUYECKUH SKCIIEPUMEHT, BK/IIOUas CHHTE3, aHajM3, U3yuyeHHe CTPYKTYpPhbl U CBOWCTB
BellleCTB U MaTepyasioB, UCCeoBaHUe rpoLeccoB ¢ ux yuactueMm (OITK-2);
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Kog u Pesynbrarthl KpuTepuu orieHMBaHMUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmuHO)
MH/MKATOpa AACLHTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHIS WTe/bHO) e/bHO)

KOMIIeTeHLIUU

OIIK-2.1. 3Hartb | 3yuaThb 3HaHUA He 3HaHUs 3HaHus 3HaHusA
MEeTOJUKY MEeTOJUKY chopMUPOBaHbI | HEJJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
TIpOBe/IeHUst TIpOBe/leHusI c(hopMHpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
XUMHYECKOTO | XMMHUUeCKOTo HECUCTEMHBI OT[jeNlbHbIe

JKCIIepUMEHTA C | SKCIIePUMEHTa, rpo06esibl U

cobmozieHreM | coOuTroziast HETOUYHOCTHU

HOPM TeXHUKU |HOpMbI Th

0e30MacHOCTH,

BK/TFOUast

CUHTe3, aHa/Iu3,

n3yueHue

CTPYKTYDbI U

CBOMCTB

BelL[eCTB U

Marepua’sioB,

HCC/IelOBaHUe

TIPOLIeCCOB C UX

y4yacTuem

OIIK-2.2. [IpumeHsTH YmeHus He YMmeHus He YmeHus B YmMmenus
YmeTn MEeTOJUKY c(hOpMUPOBaHbI | TIOTHOCTBIO OCHOBHOM TMOJIHOCTBEO
TIPUMEHSITh TpOBe/IeHUst chopmupoBaHbl | CPOPMUPOBaHbI | CPOPMHPOBAHbI
MEeTOJUKY XUMHYECKOTO

TPOBe/IeHUst 9KCIIePUMEHTA,

XUMHUECKOT0 | cobmomast

9KCIlepyMeHTa C |npasuia Tb

cobmoeHreM

HODM TeXHUKU

0e301acHOCTH,

BK/TFOUast

CUHTe3, aHa/Iu3,

n3yuyeHue

CTPYKTYDbI U

CBOMCTB

BelLeCTB U

Marepua’sioB,

HCC/IeJOBaHUe

TIPOLIeCCOB C UX

y4acTuem

OIIK-2.3. Ncnionb3oBate | BnageHue Bnanenue Bnanenue Bnanenue
Bnagets HaBbIKU HaBbIKAMU He | HaBbIKaMU HaBbIKaMU B HaBbIKAMU
HaBbIKaMH TpOBe/IeHUst chopMHPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHoe
MPOBe/IeHUst XUMHYECKOTO chopMHpOBaHO
XUMHYECKOT0 | 3KCIeprMeHTa

3KCIIepUMeHTa C | cCoOmropast

cobmoaenrieM |HopMbl TH

HOPM T€XHUKH
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0e3011aCHOCTH,
BKJ/IFOYast
CHHTe3, aHa/n3,
H3yueHue
CTPYKTYpPBI U
CBOMCTB
BeIIIeCTB U
MaTepuaJsioB,
HCC/IeJOBaHKe
TIPOIIECCOB C UX
ydacTHeM

4.2. TunoBble KOHTPOJ/IbHBIE 3a/JaHUA WIM HHbIe MaTepHasibl, HeOOXoJAUMBbIe /il OLleHHBAHHA
pe3y/bTaToB 00yYeHHUs MO JUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa30BaTe/IbHOM
nmporpaMMe  HMHAMKATOpaMH  JOCTIDKEHHMA  KoMIeTeHHui. MeToguueckie  MaTepuaJibl,

onpe/e/A0LHe MPOIeAYyPhI OLeHUBAHUS Pe3y/IbTaTOB 00yUeHHs M0 JUCIUILIMHE,

Kopn v HanmeHOBaHMe
WH/IUKaTOpa [JOCTKEeHUS
KOMIETeHLU!

Pe3yneraThl 00y4eHus 1Mo
JUCLUIIMHE

OuleHOYHBIe CpefiCcTBa

OITK-1.1. 3HaTh cr1iocobbI AHanu3upoBarthb pe3y/bTaThl TectupoBanue
aHa/jm3a ¥ MHTepIrpeTanuu XUMHUECKOr0 3KCIiepyuMeHTa

pesy/IbTaTOB XMMUYe CKUX

9KCIIePUMEHTOB, HaOMIOAEHUIA 1

H3MepeHui

OIIK-1.2. YMeTb IpUMeHATb [TpumeHsTh criocoObl aHanmu3a | TecTupoBaHue
crocobbl aHanmm3a u VIHTepIipeTaLiy pe3ysbTaToB

WHTepIIpeTaluu pe3y/bTaToB XUMHUECKOI'0 3KCIiepyuMeHTa

XUMHUEeCKUX IKCTIePUMEeHTOB,

HaOsroieHnid ¥ U3MepeHunit

OIIK-1.3. BriazseTs HaBbIKaMU Mcrnionb3oBarh HaBbIKY BaafleHus | TecTupoBaHue

BJ/Ia/IeHUsI aHa/TN3a 1
WHTepIpeTaruy pe3y/bTaToB
XUMHUECKUX 3KCTIePUMEHTOB,
HaOsroieHnii ¥ u3MepeHunit

aHa/JM30M U UHTepIpeTaLyn
pe3y/IbTaTOB XMMUYECKOTO
JKCIepUMeHTa

OIIK-2.1. 3HaTb MeTOAUKY
MIPOBe/IeHUs] XUMUUEeCKOT0
3KCIIepUMeHTa € cobmozieHneM
HOPM TeXHUKH 06e30MacHOCTH,
BKJIFOUasi CUHTE3, aHa/lu3,
M3yueHHe CTPYKTYPhI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HCCreloBaHKe TIPOLIeCCOB C UX
yuacTreM

M3yyaTh METOVKY MPOBeIeHUs
XUMHYECKOTO KCIIepUMEHTa,
cobmmogast Hopmbl Th

Boja u ee cBoiicTBa, D/1eMeHThI
5-oti rpymmel, KypcoBast pabota,
KuHeTHKa U MeXaHU3M
XUMHWYeCKUX peaklyi, 3ajiauy,
JlaboparopHasi pabora,
OCHOBHBIE KJ1aCChbl HEOpr
coenHeHnH, KoHTpobHast
pabora

OIIK-2.2. YMeTb IpUMEHATh
MeTO/IKY IPOBeZleHus
XUMHUEeCKOTO 3KCIIepUMeHTa C
cobmrofieHeM HOPM TeXHUKHU

[IprMeHsITb METOAVKY
TIpOBe/IeHNs] XUMUUeCKOTrO
JKCIIepUMeHTa, COOsTFoast
npasuia Th

3amauu, JTabopaTopHast pabora,
OcCHOBHBIE KJ/1aCChl HEOPT
coeHeHU, KoHTpo/ibHast
pabora, DyieMeHThI 5-0¥ IPyTIIIbI,
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6e30macHOCTH, BK/IFOUasi CHHTe3, KuHeTrKa 1 MexaHU3M
aHa/m3, u3y4eHue CTPYKTYPhI U XUMHUUECKUX peakiuit
CBOWCTB Bell|eCTB ¥ Marepuasos,
HCC/IeJOBaHUe MPOLIeCCOB C UX

y4dactuem
OIIK-2.3. BriaseTs HaBbIKaMU W crionb30BaTh HaBBIKU OcHoOBHBI€ K/1acChl HEOPT
TIPOBeJleHUs] XUMUYeCKOTro TIPOBe/IeHUs] XUMHYeCKOIo coenvHeHnuk, Kunetvka n
JKCIIepUMeHTa C CoO/oleHueM | 9KCIiepuMeHTa co0sitofiasi HOPMbI | MeXaHU3M XUMUUYeCKUX pPeakLivi,
HOPM TeXHUKH 06e30TMacHOCTH, Th OneMeHThI 5-0U TPYIIIIbI,
BKJIIOYAsi CUHTe3, aHaJIu3, KontponbHas pabora, 3agauy,
M3yueHHe CTPYKTYPbI U CBOWCTB JlaboparopHasi pabora

Bell|eCTB U MaTepUa’sos,
HCC/le/loBaHKe TIPOLIeCCOB C UX
yJacTuem

TecToBbIe 3ajaHusI

OrnvcaHve TeCTOBbIX 3aJjaHWM: TeCTOBble 3a/lJaHWs BKJ/IOYAKOT TEeCThl 3aKpPLITOrO THMA (C OJHUM
MPaBU/IBHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TMOC/Ae0BaTeIbHOCTU UM Ha YCTaHOB/IeHUE
cooTBeTCcTBUsl. OlleHKa 3a BBITIOJIHEHHWE TECTOBBIX 3aZlaHWM BBICTAB/ISIETCSI Ha OCHOBAHWM TIPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYZeHTaMUA B TMpoLlecce TIPOXOXKIAEHUsI TPOMEXXYTOUHOTO U PYOEXKHOTo
KOHTPOJIS1 3HAHUU

Bormpocs! 1-11 TecTa mpe/rionararoT BEIOOP 0JHOT0 TTPABW/ILHOTO OTBETA U3 TMPeJIOKEeHHBIX.

1. B xuMrueckoii 1ab0paToOpuM pa3periaeTcs:
* TUTh KOode;
* IIUTb BOAY U3-TIOJ KpaHa;
* BBINOJIHATH YKa3aHUs IIperojaBaresis;
* CKJ/IaZIbIBaTh BEPXHIOK OfieXK/ly B jabopaTopHbie mKadbl ¥ Ha MO/JOKOHHUKH.

2. JKugKoCTh B MUTETKYy HabWparoT:
* BTATMBas ee pToM;
* C [OMOLL[bIO PE3WHOBOM TPYILIY;
* HaKJ/IOHsIsE OaHKY C peaKTHBOM;
* C [IOMOLLBIO CIIeLJUaJbHOIO0 03aTopa.

3. B npobupKe >XUJKOCTh MPU HarpeBaHHWHU J0/KHA 3aHUMATh:
e Oosee 1/3 obbema;
e 1/2 obnema;
e MeHee 1/3 obbema;
* BeCb 00BEM.

4. OnBITHI C KOHLIEHTPUPOBAaHHBIMH KUCJIOTaMH, I1le/iouaMu, OPOMOM Crie[[yeT IMPOBOUTh:
* B KOpUJIODE;
* B BBITSDKHOM LIKady;
* Ha j]aboOpaTOpPHOM CTOJIE;
* Ha ynuLe.

5. IIpu pa3baByieHM KOHL[EHTPUPOBAHHOM CEPHOM KUC/IOTHI C/IeAlyeT B/IUBATh:
* KUCJIOTY B BOAY;
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* BOJZy B KHUCJIOTY;
* 11[e/I0Yb B KUCJIOTY;
* 0eH30/1 B KACJIOTY.

6. OTBITHI C JIETKOBOCTUIAMEHSIFOIIUMUCS KUAKOCTSMU He0OX0JUMO TIPOBO/IUTE:
* BO/IM3U OrHsI Ha 1abOpPaTOPHOM CTOJIe;
* BJa/I4 OT OTHSI Ha JTaADOPAaTOPHOM CTOJIE;
* BO/M3U OTHS B BBITSDKHOM ITKady;
* BJaJIM OT OTHSI B BBITSDKHOM IIKadQy.

7. beH3yH Mpu nokape HeJlb3s TYLLIUTh:
* IIeCKOM;
*  BOJOW;
* IIPOTHBOIIO)KAPHBIM [10/IOTHOM,;
* OrHeTYLIUTeJIEM.

8. 3axkurarb CIIMPTOBKY CJ/IeAyeT:
*  CIIMYKOM;
* OT [Ipyrou CIIUPTOBKU;
* CBEUKOMH;
*  3&@)KUrajKou.

9. Ilpu paboTe ¢ pTyTHBIM TEPMOMETPOM CJIeZYeT:
* IlepeMelIMBaTh UM HarpeBarollyecs XKUAKOCTH;
* aKTMBHO BCTPSIXMBATb €r0 M CTy4YaThb 110 CTeHKaM J1abopaTOpPHOIA MOCY/bI;
* HarpeBaTh BbIllle PEKOMEH/lyeMOH TeMIepaTypbl;
* HACyXO BBITHPATh U yOUpaTh B QyT/IsIp, 1OC/IE UCTI0/Ib30BaHUS.

10. IIpu nosioMKe PTYyTHOIO TepMOMeTpa MPOBOAAT C/IeyHoL1e Mepbl:
* CcOOMpaIOT PTYTh C MOMOILIBI0 Pe3UHOBOM IPYIIM B OaHKY C BOJIOM;
* COOMpAIOT PTYTh PyKaMU U BbIOPAChIBAIOT B PAaKOBUHY;
* CcOOMpaIOT PTYTh C MOMOILIBIO TbIJIeCOCa M BHITPSXUBAIOT MEILIOK Ha YIIHLE;
* coOHMparoT PTYTh C TIOMOIL[BIO BeHHKA 1 COBKAa B MyCOPHO€ Be/ipO.

11. HarpeBaHue rpoBogAT B 1abopaTopHOi Tocyze:
* U3 TOJICTOCTEHHOI'O CTeK/a;
* TIPOCTOrO TOHKOCTEHHOIO CTEeKJIa;
* TepPMOCTOMKOI'O TOHKOCTEHHOIO CTeKJIa;
* (TeK/Ia C TpellHaMHU.
Bomnpocs! 1-11 Tecta nipeAosaratT BbIOOpP 0FHOI0 TIPaBUILHOTO OTBETA U3 Tpe/|I0’KeHHBIX.

1. B xumHueckoii 1abopaTopuu paspelaercs:
* TUTb Kode;
* TUTh BOAY U3-TIOJ] KPaHa;
* BBIMOJHATH YKa3aHUs TIPerio/jaBare’is;
* CKJ/IaZIbIBaTh BEPXHIOKO OfieXK/ly B jabopaTopHbie mKadbl ¥ Ha M0/JOKOHHUKH.

2. JKuJKoCTh B MUIeTKy Habuparor:
* BTSTHBAasl ee PTOM;
* C [OMOLLbIO PE3MHOBOM I'PYILY;



* HaK/IOHssA OAHKY C peaKTHBOM;
* C IIOMOLLBIO CIIeLMasbHOrO [03aTopa.

3. B npobupKe >XUJKOCTh MPU HarpeBaHWHU J0/DKHA 3aHUMATh:
* 0OoJsee 1/3 obnema;
e 1/2 obnema;
» MeHee 1/3 o0beMa;
* Becbh 00beM.

4. OTBbITHI C KOHL|EHTPUPOBAaHHBIMU KMC/IOTaMH, ITie/louamMu, OPOMOM cJie/lyeT NPOBOAUTb:
* B KOPH/OPE;
* B BBITSDKHOM IIKady;
* Ha /1abopaTopHOM CTOJIE;
* Ha ynue.

5. ITpu pa36aB/ieHUY KOHL|EHTPUPOBAHHOW CEPHOM KUC/IOTHI CJIe/lyeT BIUBATh:
* KHUCJIOTY B BOZY;
* BOJY B KHCJIOTY;
* 11eJI0Yb B KUCJIOTY;
» 0eH30/ B KUC/IOTY.

6. OIIBITHI C JIErKOBOCIIAMEHSTIOIIIMMUCS XKUJKOCTSMH HEOOXOJMIMO TTPOBO/INTD:
* BO/IM3M OrHS Ha TabOPATOPHOM CTOJIE;
* BJla/Iv OT OTHS Ha 1abOpaTOPHOM CTOJIE;
* BO/IM3M OTHS B BBITSDKHOM IIKady;
* B/IAJIM OT OTHS B BBITSDKHOM IIIKaqy.

7. BeH3uH 1pu noykape HeJib3s TYLLINTh:
* TIeCKoM;
*  BOJIOM;
* TPOTUBOIIOKAaPHBIM TIOJIOTHOM;
* OTHETYIIUTEe/IeM.

8. 3axkurarb CIIUPTOBKY CJleflyeT:
* CITUYKOY;
* OT ApYro¥ CIIMPTOBKY;
* CBEYKOH;
*  3a)KUrajKou.

9. Ipu paboTe c pTYTHBIM TEPMOMETPOM CJie/lyeT:
* [epeMelIMBaTh UM HarpeBaroLecs )KUAKOCTY;
* aKTHMBHO BCTPSIXMBAThb €r0 U CTyuaThb 10 CTeHKaM J1abopaTopHOM MOCY/bI;
* HarpeBaTh BbIllle peKOMeH/lyeMOl TeMIlepaTypbl;
* HaCyXo BBITMpaTb U yOUpaThb B QyT/IsIp, MIOC/Ie UCTI0Ib30BaHMUS.

10. TTpu TOJIOMKe PTYTHOTO TEPMOMETPA MPOBO/SAT CAYIOIINE MEPHbI:
* COOMPAIOT PTYTh C MOMOIILIO PE3UHOBOM TPYIIH B OAHKY C BOJIOM;
* coOHMparT PTYTh PyKaMy U BEIOPAChIBAlOT B PaKOBHHY;
* COOMPpArOT PTYTh C TIOMOLBIO TBIECOCA U BBITPSXUBAKOT MEILIOK Ha YIIULIE;
* coOWparoT PTYTh C MIOMOIL[bI0 BeHHKa U COBKA B MyCODHO€ BeZpo.
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11. HarpeBaHue TIpoBOASAT B 1abopaTopHOi mocy/e:
* 13 TOJICTOCTEHHOTIO CTeK/a;
* IIPOCTOrO TOHKOCTEHHOI'O CTeKJIa;
* TepPMOCTOMKOTO TOHKOCTEHHOTO CTeK/a;
* (TeKJ/Ia C TpellyHaMH.

Bormpocsr 1-11 TecTa npeArosararoT BLIOOP 0AHOT0 TIPaBUIBHOTO OTBETA M3 MPe/JI0KeHHbIX.

1. B xumuueckoii 1abopaTopuu pa3peraeTcs:
* TUTb KOQe;
* TMTb BOAY U3-TIOf KpaHa;
* BBINOJIHATH YKa3aHUs IIpero/aBaresis;
* CK/Ia[bIBaTh BEPXHIOIO OZ|&XKAY B 1abopaTopHbIe mKadbl U Ha MOZOKOHHUKH.

2. J)KuikoCTh B UMeTKy HabMparoT:
* BTATMBasl ee pToM;
* C NIOMOLbIO Pe3UHOBOW IPYLIN;
* HaKJIOHsIs OaHKY C peaKTHBOM;
* C MIOMOLLBIO CIIeL[MaJbHOIO0 03aTopa.

3. B npobupke >KuIKOCTh NP HAarpeBaHWM [JO/DKHA 3aHUMATh:
e 0OoJsee 1/3 obnema;
* 1/2 obnema;
e MeHee 1/3 00beMa;
* Becb 00beM.

4. OTIBbITHI C KOHL[EHTPUPOBAaHHBIMH KHMC/IOTaMH, ITjesiouamu, OpOMOM c/ieflyeT IpOBOAWTb:
* B KOpPHU/IOPE;
* B BBITSDKHOM IIKady;
* Ha jabopaTopHOM CTOJI€;
* Ha ynuie.

5. IIpu pa36aByieHH KOHL|EHTPUPOBAHHOW CEPHOM KUC/IOTHI C/Ie/lyeT BIMBATh:
* KUCJIOTY B BOAY;
* BOJZy B KHUCJIOTY;
* 1Ie/I0Yb B KHUCJIOTY;
* 0eH30/1 B KACJIOTY.

6. OTBITHI C JIETKOBOCTUIAMEHSIFOIIUMUCS KUAKOCTSIMU He0OX0JUMO TIPOBO/INUTE:
* BO/IM3U OrHsI Ha 1abOpPaTOPHOM CTOJIe;
* BJa/I4 OT OTHSI Ha JTaDOPAaTOPHOM CTOJIE;
* BO/M3U OTHS B BBITSDKHOM ITKady;
* B/aJIU OT OTHSI B BBITSDKHOM IIKadQy.

7. beH3uH Mpu nokape HeJlb3s TYLLIUTh:
* IIeCKOM;
*  BOJOW;
* IIPOTHBOIIO)KAPHBIM [10/IOTHOM,;
* OrHeTYLIUTeJIEM.
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8. 3axkurarb CIIMPTOBKY CJ/IeAyeT:

CITUYKOM;

OT JJpyrOM CITMPTOBKY;
CBEYKOW;

3a)KUTAJ/IKOM.

9. Ilpu paboTe ¢ pTyTHBIM TEPMOMETPOM CJIeZYeT:

repeMellrBaTh UM HarpeBaroluecs JKUJKOCTH;
aKTHBHO BCTPSIXMBATh €70 U CTyuaTh 110 CTEeHKaM J1abopaTOpPHOU MOCY/IbI;
HarpeBaTh Bblllle peKOMEeH/yeMOU TeMIlepaTyphl;

HaCyXO0 BBITUPATh U yOUpPaTh B yT/IsIp, MOC/Ie UCTIOIH30BaHMUSI.

10. IIpu nosioMKe PTYyTHOIO TepMOMeTpa MPOBOAAT C/IefyHoLle Mepbl:

COOMPpAIOT PTYTh C NOMOIIIBbIO PE3UHOBOM TPYIIHM B OaHKY C BOZIOM;
COOMpArOT PTYTh PYKaMH U BbIOPACKIBAIOT B PAaKOBUHY;

COOMPAIOT PTYTH C TTOMOILIIBIO THIJIECOCA U BHITPSIXUBAIOT MELIOK Ha Y/IHUIIE;
COOMpAIOT PTYTh C TTOMOII[bIO BEHUKA M COBKA B MyCOPHOE BeJpO.

11. HarpeBaHue rpoBogAT B 1labopaTopHOii Tocyze:

M3 TOJICTOCTEHHOTI'O CTeK/Ia,

IMPOCTOro0 TOHKOCTEHHOI'O CTEK/IA;
TepMOCTOﬁKOFO TOHKOCTEHHOI'O CTeK/Ia,
CTeKJ/Ia C TpelMHAMMU.

MeTozyeCcKrie MaTepyasbl, OTIpeZesioLye TPoLielypy OLieHHBaHUs BBITIOHEHHs paboT

OrnurcaHre MeTOAVWKY OLIeHUBaHUS BBITIOJIHEHHS TECTOBbIX 3a/JaHUM: OLIeHKA 3a BBITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOLieHTa MPaBU/IbHO BbITTOJIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6am1ax):

- 9-10 6asI0B BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBU/ILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
coctaBasieT 81 — 100 %;

- 7-8 6assI0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIeHT MPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[aHUI
cocTtaBsieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/JaHUM
cocrtaBnsieT 41 — 60 %;

- 0 4 6aJI/IoB BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IHHO BBITOJTHEHHBIX TECTOBBIX 3aJJaHUM
coctaBnseT 40 %;

KonTponbHas pabora

KonTposbHast pabota

Bapuanr 1

1. Crpoenue atoma cepsl. Hanmirre coctaB atoma, 371eKTPOHHYIO U rpaduueckyto GopMyny
yactur S, S%, S*°.

2. Uro Ha3sbIBaeTcs KUC/I0TaMu? Ha Kakue TUIBI Je/IaTCs KUCI0ThL. [IpuBeuTe npuMepsl.
Hammimmre ypaBHeHUs peakLii, OTpakaroljye XMMHA4YeCKre CBOMCTBA KUCIIOT.

3. Ocyuecrsure npespaigenure: Ca - CaO - Ca(OH), - CaCO; - CO, - Ca(HCO,),
Hanmuinmre ypaBHeHHs1 XMMHUUeCKUX peaklyii, paccTaBbTe KO3 HULIMEHTHI.

4. XyMuuYecKue CBOWCTBA Lesoueld. Haruimmyre ypaBHeHUs] XUMUUECKUX peakLvid, OTpaKatoLye
XMMHUYEeCKHe CBOMCTBA OCHOBaHUM.

5. CocraBbTe MOJIEKY/ISIPHOE, [T0JIHOe MOHHOEe U COKpAllleHHOe MOHHOe ypaBHeHue riposn3a Cou

FeSO,,. Onpenenure pH pacTBopa 1 LiBeT KOHKPETHOTO HH/NKATOpa.
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6. Dnextponu3 BopHoro pactBopa conu KCl. Kakue npouieccesl WayT Ha Katozie U aHoge. Hanuire
CyMMapHOe ypaBHeHHe peakLiu.

7. Kakoti 06bem Boziopo/ia (H.y.) BbIIEUTCS TIPY B3aUMO/IeHCTBUM 13 T I[MHKA C U30bITKOM COJISTHOM
KUCJIOTBI?

8. K 300 r 10%-Horo pacTBopa ru/ipoKcHa HaTpus ZobaBmiu 60 T 4MCTOrO THAPOKCH/IA HATPHSL.
Bbluncire MaccoByo [j0J1t0 paCTBOPEHHOI0O BellleCTBa B [10/Ily4eHHOM pacTtBope. OTBeT yKaKUTe
B IIPOL[EHTAaX C TOYHOCTBIO 0 LieIbIX.

9. OnpegenrTe MOSPHYIO KOHLIEHTPALMIO pacTBopa ¢pochopHoM KucioTsl B 500 M KOTOporo
copepxkurcst H,PO, maccon 9,8 .

10. Uepe3 pacTBop, cofiep Kall{iii UOu/ HaTPUsi Maccoi 4,5 T, MPOIyCTUIM XJ10p 00bEMoM 224 mi
(1.y.). [TonmyueHHBIM pacTBOP BbINAPW/IM, OCTAaTOK MpOKaauau rnpu temmeparype 300°C.
OmnpejenvTe Maccy Cyxoro ocraTka rocse rnpoKajavBaHusl.

MeToauueckre MaTepHasbl, OTIpe/ieIstolIye TIPOLeyPy OLIeHUBaHUS BBIMTOHEeHHs pPaboT

OmvcaHue MeTOAMKY OIIeHUBAHMSI: TIPU OIIEHKE BBITIOJTHEHHUS CTYZEHTOM KOHTPOJIbHON paboThI
MaKCHMMa/lbHOe BHUMaHUe CJielyeT yAeasaTh CAeyIOIIUM acrieKTaM: HaCKOIbKO MO/THO B TeOpeTUUe CKOM
BOTIPOCe PACKPBITO COZiepkKaHUe MaTepurara, YeTKO U MPaBU/IbHO /IaHbI OTpe/ie/ieHus, PACKPbITO
cofiep>kKaHue MOHSITUM; BEPHO UCII0/Ib30BaHbl HAyYHble TEPMUHbI; EMOHCTPUPYIOTCS BBICOKHI YPOBEHb
yYMeHUsI OTlepUpOBaTh HayUHBIMU KaTerOpUsIMU, aHaIM3UpOBaTh MH(MOPMAL[HIO, Ba/leH1e HaBbIKaMU
TIpaKTUUeCKOU [1esiTeIbHOCTH; KelC-3a/laHre PelleHO Ha BBICOKOM YPOBHE, CO/I@P’KUT apryMeHTaLUI0 U
TIOSICHEHHUSI.

Kputepuu onenku (B 6a/uiax):

- 9-10 6a/1710B BBICTAB/ISIETCS CTY/IEHTY, €C/TH B TEOPETUUYECKOM BOTIPOCE TIOJTHO PACKPBITO COZIEP)KaHHUe
MaTepuasa; YeTKO M MPaBU/IbHO JiaHbl OTpe/ie/IeHHs], PaCKPbITO COJiepPyKaHue MOHSATHI; BEPHO
WCTI0/Tb30BaHbl HayUHbIe TEPMUHBI; JeMOHCTPUPYIOTCS BbICOKHMM YPOBEHb YMeHHsl OTlepHpOBaTh
Hay4YHbIMU KaTerOpUsiMM, aHaIM3upoBaTh UH(OPMaLIMIO, BllaJieHre HaBblIKaMU MPaKTHUeCKOM
JiesiTe/IbHOCTH; Kelic-3a/laHure pellieHO Ha BLICOKOM YPOBHE, CO/I@PKUT TOsSICHEeHUST; TeCTOBbIe 3a/IaHuUs
pellieHbl CBbille, ueM Ha 80%; ypoBeHb 3HaHUH, YMEeHUM, B/laZileHUH — BbICOKUM;

- 7-8 6anIoB BHICTAB/SETCS CTY/IEHTY, €Ci B TeopeTHueCckoM BOTIPOCE PACKPBITO OCHOBHOE COZIEP)KaHHe
MaTepuasa; B OCHOBHOM MPaBUILHO JlaHbl OMpe/iesieHus TIOHATHUM M UCTI0/Ib30BaHbl HAyUHble TEPMUHBI;
OTBET CaMOCTOSITe/IbHBIN; OTpe/iesieHys TIOHSITUN HeTlo/THbIe, I0MYIll[eHbl He3HAaUUTe/TbHbIe HapyIlleH!s B
TI0C/Ie/IOBATe/IbHOCTH U3/I0’KeHUsT; HeOOJIbIIe HeJOCTaTKX TIPH UCTI0/Ih30BaHUU HayYHbIX TEPMUHOB,;
Kelic-3a/laHue pellieHO BepHO, HO pellleHre He 10Be/IeHO /10 3aBepIlaloll[ero 3Tara; TecThbl peliieHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BllaileHU — Cpe/IHUM;

- 5-6 6anUIOB BHICTAB/ISETCS CTY/IEHTY, €C/TU B TEOPEeTHUECKOM BOIIPOCE YCBOEHO OCHOBHOE, HO
HeToC/ieloBaTe/IbHO; OTpe/ie/ieHHs MOHITUM HeZJOCTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTebCTBA BBIBOJBI M 000011[eHNsT 13 HAaOMIOeHHIA, TPAKTHYeCKUX 3aHSITHH; YPOBEHb YMeHUsT
OTepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpOBaTh UH(POPMALIMIO, Bjla/leHHs HaBbIKaMU1
NIPAaKTUYeCKOU JiesITe/TbHOCTH HEBBICOKHWH, HabMIOAAI0TCst TIPO0Oe/Tbl U HETOUHOCTH; B PellieHre Kekc-
3a/laHusl BEPHO BBITTOJIHEHBI HEKOTOPBIE 3Tarlbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaZIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aslJIOB BLICTAB/ISIETCs CTYEHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He U3/I0)KeHO OCHOBHOe
cofiep>kaHue yueOHOTo MaTepHasia, U3/oKeHHe parMeHTapHOe, He TI0C/Ie/I0OBaTe/IbHOE; OTIpe/ie/IeH st
TIOHSITHM He UeTKHe; He MCII0/Ib30BaHbl B KaueCTBe JI0Ka3aTe/TbCTBa BbIBO/bI M 000011IeHusT U3
HaOmoieHnH, ypOBeHb YMEHUS ONepUpOBaTh HayUHbIMU KaTeTOPUSIMH, aHA/IM3UPOBaTh HH(MOPMAIIHIO,
B/1a/leHHs1 HaBbIKaMH MPaKTUUeCKO! /leATe/TlbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HAaHWUW, yMEeHUHM, B/1aJIeHA — HeJ0CTaTOUHBIM.

CooO1menue

Coo01ieHne- mybMUyHOe BBICTYIUIEHHE WU JOKYMEeHT, KOTOpble cojiepKaT MH(OpMAIM0 U OTpaXkaroT
CyTh BOTIPOCA WM UCC/IeZ0BaHUS PUMEHUTETHHO K JJaHHOU CUTYalluu
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Boja v ee cBoiicTBa

[TpUroTOBUTH COOOIIEHUS TI0 BOTIPOCAM:

1. Boja — BakHelllliee BellleCTBO Ha 3emie.
dusnueckKue CBOMCTBA BOJbl. AHOMA/UY BOJBI.
XrMUUeCcKre CBOMCTBA BO/IbI.
3HaueHue U NpUMeHeHue BOJbI.

Posib Bozibl B JKMBBIX OpraHU3Max.
PacTBopbI: oripeiesieHre, KaacCU(PUKaLMs, 3HaUeHHe.
Crioco0bI BeIpa)keHHsI KOHLIEHTPALIMA PAaCTBOPOB.

NoukwnN

MeToauueckre MaTepHasbl, OTIpe/ieisitolIye TIPoLieAy Py OLIeHUBaHUS BBIMTOHEeHHs pPaboT

[MToaroToBUTHL COOOIIIEHHE TT0 37IeMEHTaM TISITON TPYIIbI , C YKa3aHUEM:

XuMUuecKre CBOMCTBa

Crioco0bI mosTyueHust

IIprmeHeHue

Coo0111eHHsT JO/DKHBI PACCMATPHUBATh BOTIPOCHI TIEPEXOHBIX IIeIOUeK, a TaK)Ke BOTPOCHI CBSI3XaHHbIE C
9KOJIOTHEeN OKPY’Karolllei cpefibl.

PemreHue 3agau

Pemienyie 3az1au crioco6cTByeT (POPMHUPOBAHUIO YMEHHI M HaBBIKOB OTHOCSIIIIUXCS K KOHKDETHOU cdepe
JlesiTeIbHOCTH

3agaumn

1. Tlouemy BOJOPOZ SIBJISIETCS YHUKATbHBIM XUMUUECKHUM 37IEMEHTOM, He UMEIOIIUM OJTU3KUX
aHasioroB? [ToueMy ero pa3melliatoT He TOJILKO B CeJJbMO#, HO 1 B 11epBOM I'pymre nepuoAnueckon
crctembl? Kakue CBOMCTBA BOZIOPO/ia TIOI0OHBI CBOMCTBAM rajioT€HOB, a KaKHe - 1[eJI0UHBIX
3/1eMEHTOB?

2. OOBsicCHUTe XUMHUYECKYIO CBSI3b B MOJIEKY/Ie BOJIOPO/Ia METO/[OM BaJIEHTHBIX CBSI3€H U METO/IOM
MOJIEKY/ISIPHBIX OpOUTaiell. YCTaHOBUTE BO3MOXKHOCTh CYITIeCTBOBAHUS MOJIEKY/ISIPHBIX OHOB

H2+, H22+, H2 , H22

3. Tlouemy Bozopo/ mpy ero 0Opa30BaHUY B KaKOK-TMO0 peakifuyl (B MOMEHT BbIJ|e/IEHUS) SIB/ISIETCS
Bosiee CUILHBIM BOCCTAHOBUTENEM, YeM OObIUHBIN BOZOPO/? 3alMILINTe 110 CTafusM (C
pacCTaHOBKOW CTeXHOMeTpUueCKUX K03(h(ULMeHTOB) ypaBHEHUS peakLfii, B KOTOPbIX

BOCCTAHOBUTEJ/IEM SIBJ/ISIeTCSl BOZOPOZ, B MOMEHT Bbl/le/IeHUs:

a) Zn + KMnO, + H,SO, ZnSO, + MnSO,, + K,SO, + H,0

6) Al + NaNO, + NaOH Na,[AI(OH)¢] + NH,+ H,O

4.11puBepute 110 2-3 IpyMepa XMMUYeCKUX peakLiii, B KOTOPbIX BOAOPOZ ABJISI€TCS OKUC/IUTE/IEM U
BOCCTaHOBUTesIeM. KakoBa (yHKLMs BOJOPO/A IIPU ero B3aUMOJEHCTBUM C OKCHUAMU MeTa/lIoB?

Bbrunciinte 06beM Bogiopozia (TIpH H.y.), KOTOPBIM TeopeTHueCKu ToTpedyeTcs it omydeHus 1 Kr
BO/Ib(ppama U3 WO,. Kakoti o6bem OyzeT 3aHMMaTh BOJJOPO/, TTPU YCJIOBUSX MPOBeZieHus peakiiyu (800

0C; 101325 ITa)?

MeToauueckre MaTepHasbl, OTIpe/ieistolye TIPOLeyPy OLIeHUBaHUS BBIMOHEeHHs paboT

Omnucanue MeTOAWKU OLIeHUBaHUsI BLITIOJIHEHUS pellieHUs 3a/jauk: y/e/isieTCsl BHUMaHue BbIOpaHHOMY
aJITOPUTMY, PaljiOHaIbHOMY CoCo0y pellieHysi, TPaBUIbHOMY TIPUMeHeHUI0 (OpPMYI, TIO/TyYeHHI0
BEPHOI'0 OTBeTa.

Kpurepuu orjeHku
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5 6asIoB BBICTAB/SIETCS CTY[EHTY, eC/IU: COCTaB/IeH MPaBU/IbHBIN alrOPHUTM PelleHus 3aJauy, B
JIOTUUECKOM pacCy’KJieHuH, B BbiOope hopMysi U pellieHUH HeT OLIMOOK, To/lyueH BepHbIN OTBeT, 3a/jaya
pellleHa palMoHaIEHBIM CIIOCOO0M.

4 6asnoB BHICTAB/ISIETCS CTYAEHTY, eC/IU: COCTaB/IeH MPaBU/IbHBIN a/ilTOPUTM pellieHUs 3a/jauk, B
JIOTUYeCKOM pPacCy’X/[eHUH U PeIlIeHUH HeT CyIleCTBeHHBIX OIIMOOK; IPaBU/IbHO CJiesiaH BEIOOp (hopmyst
JUIs1 pellieHust; eCTh 0ObsiICHeHUe pellieHus], HO 3a/jaua pellieHa Hepal[MoHaIbHBIM CII0COO0M WU
JIOTyIIieHo He Oosiee BYX HeCyI[eCTBEHHBIX OIMIMOOK, MO/TyYeH BepHbIM OTBET.

3 GarsIoB BBICTAB/ISIETCS CTY/IEHTY, eC/IU: 3a/iaua MOoHsTa [PaBUIbHO, B JIOTUUECKOM PaCcCy’>K[,eHUU HeT
CyIL[eCTBEHHBIX OIIMOOK, HO JIOMYIIeHbI CyIlleCTBeHHbIe OIMOKY B BbIOOpe (hopmys umm B
MareMaTU4yeCKHUX pacyeTax; 3ajiaua pellleHa He TOJIHOCThIO WY B 0011eM BH/E.

1 6anoB BHICTAB/ISAETCS CTYAEHTY, €C/IH: 3a/laua pellieHa HelpaBU/IbHO.

0 GarsioB BBICTAB/ISIETCS CTYZIEHTY, eC/IU: 3ajlaua He pellieHa.

IIpe3enTanus
OnemMeHTbI 5-0U FPYIIIbI

[ToAroTOBUTE Mpe3eHTaLUIo

O0was xapakmepucmuka amomoe 3/1eMeHIN08 2/1aeHoll nodzpynnbl V epynnbl. A3om. BooopooHblie
coeduHeHus azoma

1. OOr1as xapakTepyCTHKA P-37IEMEHTOB V - TPYTIIIBL.

2. A3zot. Haxoxxgenue B ipupoze. [Tonyuenue.

3. CTpoeHue mMonekyJ, pusnueckue U XMuMHU4eCckKre CBOMCTBA MPOCTOrO BellleCTBa.

4. Hutpuzpl. AMMuak. Conu aMMonus. ['vpasus, ruipokcuiaMuH. A3uz BOA0poa.

MeTO,[[I/IIJECKI/Ie MaTepHuaJibl, OIpeJedrolye rnmpoueaypy OoLeHrMBaHKWS BBITIOJIHEHHA IMPEe3eHTallun

Pa3paboTka npe3eHTaly OLIeHUBAeTCs B OL[eHKaX

OT/IMYHO B rpe3eHTalU MOHOCTBIO U TVTyOOKO PacKpBITO HArloIHEHHe (COZlep>KaHue) TIPeiCTaB/IsieMOU
TeMbI, YETKO OIpejie/ieHa CTPYKTypa pecypca, OTCyTCTBYIOT (paKTHUecKue (CoZieprkaTe/ibHbIe),
opdorpachuueckrie U CTUIUCTHUECKUe OIMOKHY. [IpesicTaB/ieH nepeueHb UCTOUHUKOB, 0(hOPMIIEHHBIH
corsiacHo oOIenpuHATEIM TpeboBaHusAM. [IBeTOBBIe, IPH(TOBBIE PellleHus], pacToIoXKeHe TeKCTOB 1
CXeM B KaZipaX COOTBETCTBYIOT TpeOOBaHUSM pea3ariuy TIPUHIIHUIA HaIIiAHOCTH B 00yUYeHHH.

xopotiio B ripe3eHTal[1u MOJHOCTBIO U IMTyOOKO PaCKPBITO Harlo/iHeHHUe (CofiepyKaHue) TipeZiCTaBIsieMOi
TeMBbI, UeTKO OTIpeZiesieHa CTPYKTypa pecypca, OTCyTCTBYIOT (hakKTHUeCKre (CofepyKaTe/bHbIe) OIIUOKH,
O/IHAKO TIPMCYTCTBYIOT He3HaUUTe/IbHbIe opdorpaduueckrie U CTUIMCTHUECKHe OIMOKY (He Hosiee Tpex).
[TpencraBieH repeyeHb KCTOYHUKOB, O)OPMJIEHHBINM COT/IACHO OOIIenpUHATHIM TpeboBaHusiM. []BeToBEIe,
IprTOBBIE PellleHus], pacTioyioykKeHe TeKCTOB U CXeM B KaZipaX COOTBETCTBYIOT TpeboBaHUSIM
peas3arivy PUHITUIA HaIIIAHOCTH B 00yUYeHH .

VJOBJIETBOPUTENBLHO. B npe3eHTaliy MOJTHOCTHIO paCKpBITO Harlo/IHEHUe (CoZlepyKaHre) Mpe/iCcTaB/IsieMou
TeMbI; UeTKO Orpe/iejieHa CTPYKTypa Pecypca; UMerTCsl He3HauuTe/lbHble (pakThuecKue
(comep>karenbHbIe) OIMOKY 1 opdorpadryecKre U CTUIMCTUUECKUe OIUOKH (He Oosiee Tpex).
[TpencraBieH nepeueHb KCTOYHUKOB, O)OPMJIEHHBINM COT/IACHO OOIIenpUHATHLIM TpeboBaHusiM. []BeToBEIe,
IpUQTOBbLIE pellieHUs], pacTioyioKeHre TEKCTOB U CXeM B KaZipax He B TI0JIHOM Mepe COOTBETCTBYIOT
TpeOOBaHUSM peann3aliiy MPUHLIUIIA HATTISIIHOCTH B O0yUYeHUH.

Hey/I0B/IeTBOPUTENbHO B rpe3eHTaluu He MOJHOCTHIO PaCKPBITO HAIlo/IHEeHe (CoZlep>KaHue)
TIpe/ICTaB/sieMOl TeMbl; YeTKO OIpe/ie/ieHa CTPYKTypa peCcypca; UMeIoTCsl He3HauuTe bHble haKThuecKue
(comep>karenbHbIe) OIMOKY 1 opdorpadryecKrie U CTUIMCTUUECKHe OIMOKH (He Oosiee Tpex).
[TpencraB/ieH repeueHb KCTOYHUKOB, OJJHAKO O(OPMJIEHHE He COOTBETCTBYET OOIeNPUHSATHIM
TpeboBaHusM. [IBeTOBBIe, IIPHU(TOBBIE PellleHus], pacIio/ioyKeHre TeKCTOB U CXeM B KaZipax He B MOJTHOM
Mepe COOTBETCTBYIOT TPeOOBaHHUSIM peain3aliiy MPUHIIUIA HAIVISIAHOCTYA B 00yUYeHH .
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Bompocs! 111 ceMuHapoB
KuHeTHKa 1 MexaHH3M XUMHUUeCKUX peakLui

CKOpOCTb XUMHUUEeCKOW peaklvu, ee 3aBUCMMOCTh OT MPUPOABI U KOHLIEHTPAL[UU PeareHToB,
TeMIiepaTyphl.

[TopsiZIoK ¥ MOJIEKY/ISIPHOCTb PeaKLvH.

KoHcTaHTa CKOPOCTH U ee 3aBUCUMOCTb OT TeMITEPATYPBhI.

YpaBHeHWe AppeHuyca. DHePrusi akTUBaL[UU.

MexaH13M U KUHETHKA PeaKI[ii B TOMOT€HHBIX U TeTePOTeHHBIX CUCTeMaX.

LlenHble 1 KonebarenbHbIe peaKLUu.

[ToHsATHE O TOMOTEHHOM U TeTepOreHHOM KaTa/lu3e M ayToKaTaslu3e.

MeTozrYeCKrie MaTepuasbl, OTIpeZesoLye TPoLielypy OLieHWBaHUS BBITIOTHEHHS PaboT

[IpoBeneHre cemuHapa COI/IaCHO IJ1aHa.
1. CocTosiHMe JYHaMUUeCKOr0 XMMUYeCKOro paBHOBecUsi. KOHCTaHTa XMMHUUYeCKOT0 paBHOBeCHSs Kak
Mepa TIyOWHBI TIPOTEKaHUs MPOLeCCoB. ['eTeporeHHbIe paBHOBECHSI.
2. OcHOBHbIe MOHATUS XUMUU. MoJib eiUHUL]a KOJTMUYecTBa BelljecTBa. OTHOCHTeIbHAS ay. TUTHAs U
MOJIEKY/IsIpHasi MacChl. ATOMHasi eJMHULIA Macchbl. MoJisipHast Macca.
3. HomeHknaTypa KOMIIJIEKCHBIX COeUHEHU.

JIaGopaTropHasi padoTa

JlaboparopHasi pabota Teopwusi 371eKTpOIUTAYECKOM Juccorauyu. ['uaponus coneit.
3agava 1. Hanvimure nosHele ¥ COKpalljeHHbIe HOHHbIE ypaBHEHUs CIeAYIOLUX peaKLyii:
A) Ca(NO,),+K,CO,;®CaCO4+KNO,;

B) HNO, + Ba(OH), ® Ba(NO,),+H,0.
3anaua 2. B ogHy npoGupky Hammm pactsop K,COg, B aApyryto pactsop CuBr,,. [Touemy nipu

nobasnenun eHodTaIEMHA MaTMHOBYIO OKPACKy MMeeT TOJbKO ofuH pacTBop? Kakoii? CocraBbre
MOJIEKY/ISIDHBIE U HOHHbIE YPaBHEHUS THAPO/IN3a 3TUX COJIeH.

MeToauueckre MaTepHrasbl, OTIpe/ieisitolye TIPoLieyPy OLleHUBaHUS BBIMOIHEHHs pPaboT

Ommcanue MeTOAWKY OLIeHUBaHMSI BLITIOIHEHUS J1Tab0paTOPHBIX pabOoT: OIleHKa 3a BBITIOJTHEHHe
nabopaTopHBIX PabOT CTABUTCSl HA OCHOBAHWHY 3HAHUSI TEOPETUUECKOTO MaTepHaJia 1o TemMe paboThl,
YMEeHHUI 1 HaBBIKOB ITPUMeHEeHHsI 3HaHWH Ha TIPaKTHKe, paboThl ¢ 000py0BaHHEM, aHA/TU3UPOBATh
pe3ynbTaThl paboTHI.

Kpurtepuu oneHKH (B OLjeHKaXx):

- OLIeHKa "OT/IMYHO" BBICTAB/ISIETCS CTY/EHTY, eC/TH JIeMOHCTPUPYIOTCS 3HaHUSI TEMBI, 1[eJTH U 3a/1au
nabopatopHoi paboTkl, X0/ia pabOTkI, IEMOHCTPUPYETCS TIOJTHOe 3HAHKWe TeOPeTHYeCKOro MaTeprasa o
TeMe 1abopaTopHOit paboThI (B TIpoljecce 00CYKAeHMUsI, TIPU OTBeTe Ha KOHTPO/IbHbIE BOTPOCHI);
JeMOHCTPUPYIOTCS YMEHUS U HaBBIKA PaOOThI C KOMITBIOTEPOM U TParueCcKUMH pelakTOpPaMH,
TIpUMeHeHUsI 3HaHUs Ha TIPAaKTHKe, aHa/Ti3a pe3y/IbTaToB PaboThl U (hOPMY/MPOBaHKE BHIBO/IOB, B/IafIeHHe
HaBBIKaMU MPUK/IaJHOM /1esTe/TbHOCTH,;

- OLIeHKa "XOPOIIO" BLICTABJISETCS CTYAEHTY, €C/IH IeMOHCTPUPYIOTCS 3HAHHUS TeMBI, LIeJId U 3afiau
nabopatopHoi paboTkl, X0ia PabOThI, IEMOHCTPUPYETCS HETIOITHOe 3HaHKe (haKTUUeCKOTO MaTepHasia 1o
TeMe 1abopaTopHOit paboThI (B TIpoijecce 00CYKAeHusl, TIPU OTBeTe Ha KOHTPO/IbHbIE BOTIPOCHI);
JeMOHCTPUPYIOTCS HEKOTOPbIe HeIOCTaTKU yMeHHs paboTaTh C ¢ KOMITbIOTEPOM U TpadrueCKUMHU
peJakTopaMu, IPUMeHSITh 3HaHUS Ha MPAKTHKe, HeJJOCTaTKHY BJla/leHHsT HABbIKAMH TPUKJIaHON
JesITeNTbHOCTH U CTIOCOOHOCTH aHA/TM3UPOBATh Pe3y/IbTaThl paboThl, (POPMYTMPOBATh BHIBOARI,
TIPOC/IE)KUBATH PUYUHHO-CJIe/ICTBEHHbIE CBSI3H;

- OLIeHKa "y/[J0B/IeTBOPUTE/ILHO" BBICTABIISETCS CTYLEHTY, eC/Id JeMOHCTPUPYIOTCS HellO/IHbIe 3HaHUS
11eJI1 1 3a/1au JlabopaTopHO paboThl, X0a paboThI, AEMOHCTPUPYETCS HEITOTHOe, HECUCTEMHOE 3HaHUe
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TeopeTHUeCKOro MaTepHara 1o Teme abopatopHoi paboThI (B mporjecce 00CyKAeHus, TIPH OTBeTe Ha

KOHTDOJIbHBIE BOHpOCBI); AEMOHCTPDUPYIOTCA 3dMe€THBbIE HEJOCTATKU B YMEHWHN pa60TaTB C KOMIIbHOTEPOM

U rpadyecKUMU peflakTOpamHu, NPUMeHSITh 3HaHUSI Ha TIPAKTUKe, HeI0CTaTOYHO B/iaJieeT HaBblKaMuy
TIPUKJIaTHOM JesiTe/IbHOCTH, CTIOCOOHOCThIO aHA/IM3UPOBATh Pe3y/bTaThl pabO0ThI U (HOPMY/TUPOBATh
BBIBO/Ibl, TIPOC/IE’KMBATh MPUUMHHO-CJIeICTBEHHbIE CBSI3H;

- OLleHKa "Hey,ELOBJ'IETBOpI/ITEJIBHO" Oasiyia BRICTAB/ISIETCS CTyAeHTy, eC/Ih JeMOHCTPUPYIOTCs IT0THOE WK

TIOUTH TTOJTHOE OTCYTCTBUE 3HAHUS LIe/TM U 3a7iau T7abopaTopHO paboThl, Xo7a paboThI, 1EMOHCTPUPYETCST

TI0JTHO€ WJIU TTOYTH T10JIHOe OTCYTCTBHe 3HaHUsI TEOPETHYECKOro MaTepyrasa 1o TemMe 1abopaTopHoit
paboTs! (B mporjecce 0OCYKAeHHsI, TIPH OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); IEMOHCTPUPYIOTCS
3HauuTe/IbHbIe HeJIOCTAaTKU YMeHHsl paboTaTh C KOMITbIOTEPOM U rpaduuecKUMU pe/lakTOpaMHy,
NIPUMEHSITh 3HaHWS Ha MPAKTHKe, BJla/leHNsI HABbIKAMH TPUK/IaHOM /IesiTe/TbHOCTH, CITIOCOOHOCTH
aHa/IM3MPOBaTh pe3y/bTaThl paboThl ¥ (HOPMYIMPOBaTh BBIBO/IbI, TIPOC/IEKUBATH IPUUNHHO-
CJ/le/ICTBEHHbIE CBSI3U.

CoOecegoBanue
OcHOBHBI€ K/1aCChl HEOPT COeJMHEHUI

CobeceroBaHME TIO TEMe OCHOBHBIE K/IaCChl HEOPraHWUeCKUX COeJUHEHUH

[Tnan:

Oxkcupel (oripeziesieHre, KmacCUPUKKAIMS, (DU3UKO-XUMHUUYeCKHe CBOMCTBA, CIIOCOOBI ITO/TyueHwsl)
Kucnotsl (onpesienenue, Kiaccuukkaiysi, GU3MKO-XUMUUeCKre CBONUCTBA, CIIOCOOBI TTOTyYeHHs)
OcHoBaHus (oTipeziesieHHe, KacCUhUKKaIus, GU3NKO-XUMHUUYeCKHe CBOMCTBA, CITOCOOBI MOTyUeHHs])
Comu (orpeienieHue, KjiacCUu(UKKaLysi, PU3NKO-XUMUUeCKHe CBOMCTBA, CIIOCOOBI TIOTyYeHHs)
peliieHue 3a/1a4

MeTozrYeCKrie MaTepuasbl, OTIpeZesoLye TPoLielypy OLieHWBaHUS BBITIOTHEHHS PaboT

CobeceroBaHME TIO TEMe OCHOBHBIE K/IaCChl HEOPraHWUUeCKUX COeJUHEHUH

[Tnan:

Oxkcupel (oripeziesieHre, KmacCUPUKKAIYs, (DU3UKO-XUMHUUYeCKHe CBOMCTBA, CIIOCOOBI IOy ueHwsl)
Kucsors! (onpeziesieHue, kKinaccubykKays, GU3NKo-XUMUUeCKUe CBOMCTBA, CITIOCOOBI TTOTyUeHHs)
OcHoBaHus (oripefiesieHHe, KacCUMUKKaIus, (GU3NKO-XUMHUYeCKHe CBOMCTBA, CITOCOOBI TOTyUeHHs])
Conu (oripesienieHue, KacCUPUKKaLMs, GU3NKO-XUMHUUeCKHe CBOWCTBA, CITI0COObI TIOTyUYeHHs])
pelilieHue 3a/1a4

KypcoBas pa6ora

OrmvicaHre KypcoBoid paboThl: KypcoBasi paboTa, Kak IPaBW/IO, BK/IOUaeT TEOPETHUECKYI YacTb —
U3/IOKeHWe TIO3ULIMKA U TIOJXOZO0B, CAOKHUBIIMXCS B HayKe IO JaHHOMY BOTIPOCY, W aHaIUTHYeCKYIO
(TTpaKkTHUUEeCKYI0 YacTh) — COZIep’Kalllyl0 aHa/mu3 MpobseMbl Ha TpUMepe KOHKPETHOW CHUTyanuu (Ha
npUMepe  TIPeJTIPUSITHS, SKOJOrMuecKod TrpobseMbl WM uHOro obOwekTa). KypcoBas pabora B
00s13aTesIbHOM TIOpSiIKe COZIEP’KUT OITIaBIeHHe, BBeZleHHe, B KOTOPOM (DOPMY/IUPYIOTCS Liesib U 3a[auy,
TeopeTUUYeCKUi paszes, MpakKTUUeCKuil pa3zes, UHOT/a MPOEeKTHYI0 YacTh, B KOTOPO# CTYZeHT OTpakaeT
TIPOEKT pelleHHsI PacCMaTPUBaeMol MPo0IeMbl, 3aK/IOueHre, CIIMCOK JINTePaTyphl, U TIPUJIOYKEHHS T10

HeobxoguMocTH. O6beM KypcoBoil paboThkl MOXKeT BapbHUPOBAThCS.

Kypcogast pabora

Kputepun oLieHMBaHUs KypCOBOM PabOTHI

TI0/IHO PacKpbITO COZlep’KaHue MaTepHasia; YeTKO U NIPaBU/IBHO JlaHbl OIpe/ie/leHHs], PACKPbITO
cofiepkaHue IMOHSTHM; BEPHO UCII0/Ib30BaHbl HAyYHble TEPMUHBI; OTBET CAMOCTOSITe/IbHBIM,
MICTI0/Tb30BaHbl paHee NpUoOOpeTeHHbIe 3HaHKS; OTBET JuaeKTUYeCKUH, paCKpbIThl IPUUMHHO-
C/1e[,CTBEHHBIE CBSI3H; J€eMOHCTPUPYIOTCS BBICOKUI YPOBEHb YMEHMs OIlepUpOBaTh HayYHbIMU
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KaTeropvsiMy, aHa/IM31upoBaTh MHGOPMALHIO;

PacKpbITO OCHOBHOE COZlep)KaHue MaTeprasia; B OCHOBHOM IPaBWIbLHO JlaHbl OIpe/iesieHyst TIOHSITUN U
WCTI0/Ib30BaHbl HAyUHble TEPMUHbBI; OTBET CAMOCTOSITe/IbHBIH; OMNpeZie/ieH!s] IOHATHI Hello/HbIe,
JIOTTy1l{eHbl He3HaUUTe IbHble HapyllieHUsl B T0C/Ie/I0BaTeIbHOCTY U3/I0KeHUsI; HeOOoIbIIe Hel0CTaTKA
TIPY UCTI0/Ib30BaHUY HAyUHbIX TEPMUHOB; EMOHCTPUPYIOTCSI XOPOLLIMM ypOBeHb YMEHUs! ONleprpoBaTh
Hay4YHbIMU KaTeropusiMM, aHa/IM3MpoBaTh UH(OPMaLIHIO;

HenocrarouHo pacKphITO OCHOBHOE Cofiep>KaHHie yueOHOTro Matepuasa, He 10C/Ie/|0BaTelbHo;
orpezie/ieHusl TIOHSATHI HeZJ0CTaTOYHO YeTKHe; JOMYIIeHbl OIIMOKY U HETOUHOCTH B UCIIO/Ib30BaHUN
HayYHOW TePMHUHOJIOTHU ONpeZie/ieHHsl TIOHATHM; YpOBeHb YMEHUs! ONleprupoBaTh HayUHbIMU
KaTeropusiMy, aHa/IM3UPOBaTh UH(OPMALIUIO HU3KUA;

He PacKpbITO Co/iepKaHKe yueOHOro MaTepuara, U3/IoKeHO hparMeHTapHO, OTpe/ie/IeHUs TIOHATUN He
YyeTKUe; AOMYyIeHbl 3HaUUTe/IbHbIe OLTMOKY B MCIIO0/Ib30BaHUY HayUHOW TEPMUHOJIOTHH OTIpe/ie/IeHust
TIOHSTU; YPOBEHb YMEHHsI OTIepUPOBaTh HAYUHbIMU KaTeropysiMy, aHa/IM3UpPOBaTh WHGOPMaI[|I0 OYeHb
HU3KUM.

MeTozruecKre MaTepyasbl, OTNpeieIstolye TIPoLelypPy OLleHHBaHHsSI KypCOBOM paboThI

Kpurtepuu olLileHMBaHUsI KypCOBOU paboThI

TI0JTHO PacKpbITO COJiepyKaHue MaTepuasa; YeTKO U MPaBUIbHO JlaHbl OTNpe/iesieHus], PACKPBITO
Cofiep>KaHue MOHSATHI; BePHO UCI0/Ib30BaHbl HAYYHbIE TEDMUHbBI; OTBET CAMOCTOSITE/TbHBIM,
HCII0/Tb30BaHbl paHee MPUOOpeTeHHbIe 3HAHKST; OTBET JUa/IeKTUUYeCKHUi, PaCKPBIThl IPUUHUHHO-
CJ/IefICTBEHHbIE CBSI3U; eMOHCTPUPYIOTCS BEICOKMI YPOBEHb YMEHHS OlleprpOoBaTh HayUHbIMU
KaTeropvsiMy, aHa/IM31upoBaTh UH(HOPMALHIO;

PacKpbITO OCHOBHOE COZiepKaHue MaTeprasia; B OCHOBHOM TPaBU/IbHO /IaHbl OTpe/iesieHyst TIOHSITUM U
WCI0/Ib30BaHbl HAyUHbIe TEDMUHBI; OTBET CaMOCTOSITe/TbHBIN; Orpe/iesieHUsi IOHSATUM Hero/HbIe,
JIOTTyI1[eHbl He3HAUUTe IbHbIe HapyIleH!sI B TI0C/Ie/I0BaTe/IbHOCTH U3/I0XKEHUS]; HeOO/IbIIve Hel0CTaTKA
TIPY UCTI0/Ib30BaHUM HayUHbIX TEPMHUHOB; IeMOHCTPUPYIOTCS XOPOILLWKA YPOBeHb YMeHHUsI OTlepPUPOBaTh
Hay4YHbIMU KaTeropusiMM, aHaIM3MpoBaTh UH(OPMaLIUIO;

HenocTaTtouHo pacKpbITO OCHOBHOe CojiepKaHue yuebHOro Marepurara, He 1oc/ie/loBaTe/IbHoO;
oripeZiesieHus! TIOHSATHI HeZ0CTaTOYHO YeTKHe; JOMYIIeHbl OIIMOKY U HETOUHOCTH B MCIIO/Ib30BaHUN
Hay4YHOlM TEPMUHOJIOTHU OTpe/ie/ieHUs TIOHSITUM; YPOBEeHb YMeHHsl ONleprpOoBaTh HAyUHbIMU
KaTeropusiMM, aHaIM3upOBaTh UH(OPMALUIO HU3KU;

He PacKphITO cofiep>kaHKe yueOHOro MaTepHasa, U3/10)kKeHO dhparMeHTapHO, OTpe/ie/ieHus TIOHITUN He
YyeTKUe; JOMYIeHbl 3HAUUTe/TbHbIE OITMOKK B UCITO/Ib30BaHUY HAyUHOW TEPMUHOJIOTHH OTIPEe/Ie/IeHHUsT
TIOHSITHI; YPOBEeHb YMeHHsI OTlePUPOBaTh HayYHbIMU KaTeropysiMM, aHa/IM3upoBaTh MH(OPMaLUIO OUeHb
HU3KUU.

JK3aMeHaI[MOHHbIe OH/IeThI

OK3ameH (3aueT) sIB/ISIeTCSI OLIEHOUHBIM CPeZICTBOM /IJisl BCEX 3TAloB OCBOeHHUsI KomrmeTeHLid. CTpyKTypa
JK3aMeHallMOHHOTO Ousieta: B OmsieTe yka3biBaeTcs KadeJpa B paMKaxX Harpy3ku KOTOPOM peanm3yeTcs
JaHHas1 AMCLIUIUIMHA, opMa 0OyueHus], HarpaB/ieHHe U MPodu/b MOJTOTOBKH, /laTa yTBEPXKIeHUsT; OuieT
MOJKET BK/TFOUaTh B cebst TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Kelc-3a/jaHue).

ITpumepHBIe BOTIPOCHI K 3k3amMeHy, 1 Kypc / 1 cemecTp
1. CocTrosiHMe AUHAMUUeCKOT0 XMMHUUYeCKOro paBHOBeCUsi. KOHCTaHTa XMMHUUeCKOrO paBHOBECHS Kak
Mepa T1yOHHBI IPOTEKaHUs MPOLeCCoB. ['eTeporeHHbIe paBHOBECHSI.
2. OcHOBHBbIe TIOHATHA XUMUU. Mosb elMHULA KOJIMYeCTBa BelljectBa. OTHOCUTe/IbHAA ay. [UIHAsA U

MOJIEKYJIADHAS MACChBI. AtomHas €I1HHILId MdCCBI. MOHHPHHH Macca.
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17.

18.

19.

20.

21

22.
23.

24.

25.

HomeHk/aTypa KOMIIJIEKCHBIX COeJUHEHU.

Outpornus. CBoboaHast sHeprusi ['mb66ca. HarpaBieHue XMMuue CKUX TIPOL[eCCOB.

[TepBbIii 3aKOH TEPMOJMHAMUKH. JHTA/IBITHSI 00pa30BaHUsl XUMHUUeCKUX COeJMHEeHHH.
CrangapTHoe coctosinve. CTaHAapTHbIe SHTAIBNUKA 00pa3oBaHUs. TepMOXuMHUS.
OK30TepMUUeCcKUe U SHJ0TepMUUYecKre XUMUUeckre peakLyu. 3akoH ['ecca.

@DakTOopHI, BIAUAIOLME HA KOHCTAHTY XUMUUeCKoro paBHoBecus. [IpuHuun Jle larernsbe.

3aKOH COXpaHeHUsl SHepruu. BHyTpeHH:s S3Heprus CUCTeMbI U ee U3MeHeHHe IIPU XMMUYeCKUX U
(ha3oBbix ripeBpaileHusix. @opmMbl 0OMeHa 3Hepryeit CUCTeMbI C OKpy»Katolllelt cpesioit. Teriora u
pabora.

CKOpOCTbh XMMHUYECKOM peakLiHy.

[TonaTre 5KBUBa/IeHTa B KUCIOTHO-OCHOBHBIX Y OKMC/IUTEIbHO-BOCCTAHOBUTE/IBHBK PeakLUsX.
MosisipHasi Macca 5KBUBajIeHTa.

Onpe/ienieHre KOMILJIEKCHBIX COeIMHeHUN. BHyTpeHHsIs 1 BHellHss cdepa.
Kommiekcoobpa3zoBareib, uranbl. Kinaccudukaryst uraszios.

Kopposust. XuMmuueckas ¥ 3/IeKTpOXUMUUecKast Koppo3us. bruokopposus. MeTo/p! 3alUThl
MeTaJl/IOB OT KOPPO3UH.

3aKOH IMOCTOSHCTBA cocTaBa. [I0CTOsTHHBIN ¥ IIepeMeHHbI COCTaB. 3aKOH SKBUBa/IEHTHBIN
OTHOLLIEHWM. 3aKOH MPOCTBIX KPAaTHBIX OTHOIIIEHWH. 3aKOH MOCTOSIHCTBA CBOWCTB:

OcHOBHBIe IOHATHSA U OIpeJie/IeHNss XMMUUeCKOU TepMoArHaMU0«. Crucrema. TUIbI CUCTeM:
OTKpBbITas1, 3aKpbITasi, N30/ IMPOBaHHasi, TOMOIeHHasi, reTeporeHHas. TepmogyuHaMuyeckue
rapaMeTpbl OPOJJHOU CBSI3HM U ee POJIb B XUMUM HeOpraHu4eCKUX BeleCTB.

OCHOBHO 3aKOH XMMHYeCKOWM KNHEeTUKUA — 3aKOH [IeMCTBYIOLMX Macc. KoHCTaHTa CKOpOCTH.
BopopopHas cBs3b. [IpoyHOCTE BOJOPOSHOU CBA3U. PacripocTpaHeHHOCTb BOZOPOHOM CBSI3U U ee
POJIb B XMMHY HeOpraHWyeCKUX BellieCTB.

@akKTOpBkI, BAUSIOLYE HAa CKOPOCTb XUMHAYECKOW PeakLii. 3aBUCUMOCTb CKOPOCTH PeaKLiiy OT
Temneparypsl. [IpaBuio BanT-I'odda. TemnepatypHbiii KO3hGULIMEHT.

OMNeKTpo/In3 KaK OKUC/IUTE/IbHO-BOCCTAHOBUTEIBHBIN ITpoLiecC. 3akoHbl Papazes. D/IeKTpOoJIn3 B
pacriiaBax v BOAHbBIX PacTBOpax 3/1€KTPOJIUTOB.

['a30BbIe 3aKOHBI. [TOHSTHE HleaTbHOTO ra3a. 3aKOH 00beMHBIX OTHOIIIEHUH. 3aKOH ABOTaZipo.
Yucno ABorazipo. MonsipHbIii 06BeM.

3akoH boitnsi-Mapuotra. 3akoH ['eii-Jltoccaka. 3akoH Illapns. YpaBHeHHe 00beIHHEHHOTO
ra3oBOro 3akoHa. 3akoH /layibToHa. [TapijuanbHoe faByieHye ras3a. YpaBHeHVe COCTOSIHUS
W/leaIbHOTO rasa.

XVMHUUeCKre UCTOYHUKU TOKa. ['ajilbBaHWUeCKUe 3/1eMeHThbl. AKKYMYJ/ISITOPBI.

. MexxmonekysisipHoe B3auMmozeiicTBre. OpueHTalMOHHOe, MHYKIIMOHHOE, JUCTIepCUOHHOe

B3auMO/IeliCTBUe.

YpaBHeHue AppeHuyca. DHeprusi akTuBariuu. [ToHsATHe 00 aKTUBMPOBaHHOM KOMIT/IEKCe.
fBnenve kartanusa. Karanusaropsl. [oMoreHHbIi, reTeporeHHbli Karaaus. Ponb Karanusa B
OCYIIeCTBIEHUM XUMHUECKUX ¥ OMOXMMHYeCKHX MTPOLIeCCOB

Mertannuueckas cBs3b. [IpescraBieHue o 30HHOW Teopuu. MeTaribl, OJYTPOBOAHUKH,
V30JIATOPBI.

VonHas cBs3b. HeHarpaB/ieHHOCTh ¥ HEHACKIL[aeMOCTb HOHHOM CBsI3U. CTPYKTypa MOHHBIX
COeIMHEeHUM.

[IprmepHbIe BONPOCHI K 3K3aMeHy, 1 Kypc / 2 cemecTp

—

Oxkcufpl a30Ta, MojyyeHne, XMMUueCKrue CBOMCTBA U IPUMEHEeHUe.

Huokcup kpemuusi. KpeMHueBasi kuciaora. Ctekna , cUiuKathl. [TomMKpeMHUeBbie KUC/IOTHI.
[lemeHT.

Cepa. AnyioTporiHbie MogudUKaluu. BaxkHelilie coeJuHeHUs Cepbl, UX CBOMCTBA, TOJyueHue U
MpaKTHUYeCKast 3HaUMMOCTb.
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32.

A3oTHble ynobpeHusi. AMH/IbI , UMbl M HUTPH/IBI META//IOB. 3HaUeHHe a30Ta B
MTUPOTeXHUYeCKOU MPOMBIIIIEHHOCTH.

Kucnopog. Monekyna kucnopoga. Ilonyuenue kucnopoza. B3anmopencrere ¢ KUCIOPOAOM
TIPOCTBIX U CJIOXKHBIX BellecTB. O30H .OCHOBHbIE COe/JUHEHHsI: TIePOKCH/IbI, TalIOTeHU/IbI.
Cnoco06bl To/TyueHurs1 U XMMHUeCKHe CBOMCTBA a30THOUM KUCJIOTHI. [IeiicTBHe ee HAa MeTaslIbl U
HeMeTaJsUlbl.

Bopopogansle coeuHenus cepel. CepoBOJOPOZ, , TOKCUUHOCTh cepoBogiopoja. [TonucynbduHble
COeIHeHMS.

A30THas 1 a30TUCTasi KUC/IOThI, UX TIOy4YeHure, PaKTHUYeCcKoe UCI0/Ib30BaHue KUCIOT U UX
conem.

[TonmmubopHbie kuc0THL. Bypa. I'anonzaHeie coegunenus. TeTpadropbopHast KMC/IOTa U ee COMH.
buosnoruueckasi 3HauMMocTh pocdopa. Ynobpenus Ha ocHoBe docdopa. ['anoreHu b1 1
cynbduab! pocdopa.

bop, HaxoxaeHre B ipupoje. bopoBogioposHbie coefrHenusi. CoeiMHeHUs C MeTasylaMH, a30TOM
Y KUC/I0poZoM. OKCH/IbI U TUJPOKCU/IBL.

Oxcuppl cepbl. KUCIOTHI: CepHUCTasi U CepHasi, TTOIMTHOHOBbBIE KUCIOThI, TAOKUCJIOTHI,
Ha/IKUCTIOTHI.

dusnueckre U XMMHAYeCcKre CBOMcTBa Gocdopa B pa3muuHbix MogubuKausx. BoropogHbie
coepiHeHus (ocdopa.

OneKTpOHHOe CTPOeHHe, CBOMCTBA, Mo/yueHue 1 rpuMeHeHue bopa

Kucnopogusle coepunenus (ocdopa. OKCOKMCIOTH M Ux conu. Pocdopucras u
dhocdopHoBaTucTas kuciotel. OprodopcdopHasi, nonudocdopHbie, MeTagochopHbIe KUC/IOTHI.
Mertacdocdats! u nommpocdars!.

[TpuMeHeHMe BOZOPO/ia B IPOMBILIIEHHOCTH U B JlabopaTopHO npakThKe. Boja. DneKTpoHHOe
CTpOeHKre MOJIEKY/T U UX MeXXMOJIEKY/IsIpHOe B3aumogelictBue. Bogopozsble cBsizu. Ilepekuch
BOZJ,0pPOZiA.

HaxoskzieHre B IpUpoze, CrIoCOObI MomyueHus, pru3nueckrie ¥ XMMHUYeCKre CBOMCTBA Cephl.
Tepmuyeckue ripeBpallleHusi Cephbl.

OcCHOBHbIe HarpaB/eHHs COBpEMEHHOW XUMHHU.

OneKTpoHHOe CTPOeHHe, CBOMCTBA, HAXOXKEeHKe B IIPUPO/ie, CIIOCOOLI Mo/TyueHUs ¥ IpUMeHeH e
111eJI0YHO3eMeJIbHBbIX MeTasl/IoB.

XUMHU3M KOHTAKTHOTO U HUTPO3HOT'O CITIOCO0O0B MPOM3BO/ICTBA CEPHOUM KUCIOTHI. [1upo- u
repcepHasi KUC/IOTa.

[TonyyeHve ¥ CBOMCTBaA COeIMHEHUM aFOMUHUS: OKCH/IbI, TUPOKCHU/IbI, COH.

. Buonoruueckas ponb a3ota. A3oTHble ynobpenus. TepMuueckoH pas/ioykeHre HUTPAaToB.
23.

Kucnopognsle coejuHenust KpeMHust. [TomkoHeHcalsi KpeMHHUEBOM KUC/IOThI. CTEK/I0, LieMEeHT,
0eToH 1 UX MPOU3BOACTBO.

['epmanmii, o10Bo, cBHHeL|. CBOUCTBa, MOIyUeHUe U IPUMeHeHNe

OneKTPOHHOe CTPOeHre, CBOWCTBA, Mo/yyeHre U MpUMeHeH e atoMuHus. Ero BakHelIme
coeJuHeHUsI. AJTFOMUHOTEPMUS.

Bepummii 1 maruuii. OO11jasi XapaKTepUCTUKA TIPOCTHIX BEIeCTB U coeinHeHUH. OKCU/TBI U
ruzpokcuel. bepunnarel. Tokcukonorusi.

OneKTpPOHHOe CTPOeHHe, CBOMCTBA, Mo/lyyeHre 1 pUMeHeHue 11je/I0UHbIX MeTasuioB. Mx
Ba)kHel1IMe coefHeHus. KanmuiiHbie ynobpeHusi.

OKHCUTeTbHO-BOCCTaHOBUTE/TbHbIE CBOMCTBA MBbIIIIbSIKA, CypPbMbI U BUCMYTa B CTETEHSX
okucnenusi (II1) u (V). ToKCMYHOCTH MBILIbsIKA U €r0 COeIuHeHUH

OO0111ast XxapaKTepUCTHKA 3JIEMEHTOB TOATPYTITbI rajioreHoB. HaxoxieHre B IpUpofie,
XMMHYEeCKHe CBOMCTBA, M0JIyYeHre U [IpUMeHeHue rajioreHoB.

3aKOH paIM0aKTUBHOIO pacraja. 3akoH cMmeleHus. Ilepuog nonypacnaga

Crioco6bI nosyueHust, XUMHUYeCcKre CBOMCTBa U NpuMeHeHre amMmuaka. Coiv aMMOHUS.
[Tpou3BOACTBO CEpHOM KUC/IOTHI M BO3HUKILIKE TTPU 3TOM MPOOJIEMbI 3aTPsI3HEHHST OKPY KaroIiei
cpefbl. bronorrnueckasi posib cepbl, KpyroBOPOT ee B TIPUPO/JE.
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OO0111ast XxapaKTepUCTHKA 3/IEMEHTOB TIOATPYTIIbI yIyiepoza. Kpucranmmueckre MoaudyKaum
yIJ1Iepo/ia, HaxoXKJeHue B MPUpo/ie, XMMHUUYEeCKHe CBOMCTBA 1 NIPUMeHeHe yIiepo/a.

lanmai, nHanK, Taamuii. CBOMCTBA MPOCTHIX BelleCTB. BakHelllve XuMHUUeCcKre COeJUHeHUsI.
Oxcuzibl, TUAPOKCUBI, conu. [Tomyuenue u ncnosb3oBaHue. TOKCUKOMIOTHS.

KucnopogHbeie coerHeHust 6poma U ozia. XvMUUeCcKre CBOWCTBA, CTIOCOOBI MOTyueHUs U
TIpPUMEHEeHHSs.

. JlaboparopHble 1 TIPOMBIIIIJIEHHbIe CTTOCOOBI MoyTyueHust Bogopoza. Ero dhusnueckue u
XMMHUYeCKHe CBorcTBa. [IprMeHeHne Bogopoaa.

KucnopogHbie coerHenus xiopa U propa. VX xuMuueckue CBOMCTBA, CIIOCOOBI TIOyYeHUS U
TIpUMeHeHHe.

. IckyccTBeHHasi paIMOaKTUBHOCTh. MeueHble aTOMbI ¥ UX IPUMEHEeHHe

CoezviHeHus1 cepbl C BOAOPOZAOM U MeTa/ulaMu. VX rosiyueHre, CBOKMCTBA U IPUMEHEHHe.
OKkcuppl yriiepojia. YrosbHast KUCIO0Ta U ee coii. KapOoHUIbHBIE COeTUHEHUST METAJIIOB.
CoezviHeHus yIyiepozia € a30TOM U rajioreHamu. KpyroBopor yriepozia B ipupo/e.

[Tonyyenue u nprMeHeHWe CEPHOTO aHTUApUa. Ero XxuMuueckue CBOMCTBA.

MBpIlIbsIK, CyppMa, BUCMYT. VIX BOOPO/iHbIE Y KUC/IOPOAHbIE COeUHEHMUS.

BogopozHbie 1 KUC/IOpOHbIe coeinHeHUs yriepoa. CriocoObl TIOMyYeHus: ¥ IPUMeHeHUe COZIbI U
roratrua.

SlnepHast sHeprus. [IpuHLIUT JeliCTBYS: a) aTOMHOTO peakTopa; 6)aToMHOM 60MOBI.
Vcnionib30BaHMe aTOMHOM SHEPryy B MUPHBIX LieIsiX.

CoeauHeHus rajioreHoB C BOAOPOAOM U MeTasuiaMu. [lonyueHue, XuMuueckre CBOMCTBA U
NIpUMeHeHre 3TUX COeJUHEHUM.

OO6mme cBesieHus o sizpe. Apo , Kak AnHaMHUuUecKasi cucteMa. OCHOBHbBIE TIPOLIECCHI B HEM.
EcTecTBeHHas paZil0aKTUBHOCTh. Pa/iioakTUBHBIE CeMeliCcTBa

OO0r11ast XxapaKTepUCTHKA 3/IEMEHTOB TIOATPYMIBI a30Ta. HaxoxieHue B TIpUpo/ie, CIioCo0bl
TI0/TyueHusi, CTPOeHHe MOJIEKYJIbl a30Ta U ero XMMHUYecKre CBOMCTBA.

CauHel 1 ero coeguHeHrs1. OKMCIUTe/IbHbIE CBOMCTBA COeJMHEHUU CBUHL]A B BICIIEN CTelleH!
okucsieHus1. IIpomsbliieHHast 3HaUMMOCTh CBUHLIA U €r0 COeIMHEHHH.

Haxoxxznenue B npupo/ie, ojilyueHre, CBOKMCTBA U NIpuMeHeHre KpeMHUs. CoeIMHeHUs1 KpeMHUS C
BOZIOPO/IOM, Ta/loTeHaMH U MeTa/llaMHU.

I'vppasvH, a30TOBOAOPOHAs KUC/IO0Ta. A3W/bl, HUTPU/bI, aMU/Ibl, UMU/IBI.

OO6111ast XxapaKTepUCTHKA 3/IEMEeHTOB TOATPYTIIbI KUC/IOPoJa. XMMUUeCKHe CBOMCTBa, CIOCO0bI
T0JIyYeHUs] U IPYMeHeHue KUCI0po/a.

CTpoeHue U XUMUUECKHe CBOMCTBA CePHOM KUC/IOTHI B pa30aB/ieHHbIX U KOHLIEHTPUPOBaHHbIX
pacTBOpax.

Kucnopognsle coesyHenus cepsl (1V). Vix nonyueHyve , CBOMCTBA U IpuMeHeHKe. Pojib 3THX
COeJMHEeHWU B 3arpsi3HeHUM OKPY’Karollen Cpefibl.

OKcH/Ibl ¥ TUAPOKCH/IBI TeDMaHusl, 0/10Ba M CBUHLIA, UX KUCJIOTHO-OCHOBHBIE U OKUC/IUTETbHO-
BOCCTAHOBUTE/IbHbIE CBOMCTBA. Asb(a- 1 OeTa-0/I0BIHHBIE KUCIOTHI. BOoCCTaHOBUTE/TbHBIE
CBOICTBa COeJUHEHUU 0JI0Ba.

BopopoaHblie 1 KMCIOpOHbIE COeJMHEHHS 11[e/I0YHO3eMe/TbHbIX MeTa/lioB. KpyroBopoT Ka/ibLys
B ripupo/ie. JKeCcTKOCTb BO/IbI U ee YCTpaHeHHe.

Bopopoga. V3otone! Bofopoza. PacnpocTpaHeHHOCTE B IPUPOZe U BaKHeUIle IPUPO/HbIe
coeuHeHUs. fliepHble peakL[MM aTOMOB BOJOPO/a.

[TprmepHBbIe BONPOCHI K 3K3aMeHY, 2 KypcC / 3 cemecTp

1.

2.

Mapranern. OCHOBHbIe MUHEDaJIbl, COZeprKallue mapranel]. [TosnyueHre maprasia U3 NpupoAHbIX
coeprHeHui. [IprumeHeHnne mapranija. CriiaBbl Mmaprasia. OCHOBHBIE COe[JUHEHUS.
B3anMornpeBpailleHUsi 0CHOBHBIX COe/IMHEHU BaHaIUsI
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LON A

11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

21

22.
23.

24.

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.

OKcuzb! M TUAPOKCU/IBI -MapraHLia B pa3HbIX «CTeleHsaX OKUC/IeHns. MapraHijoBucras 1
MapraHLoBas Kuc/ioTel. Manranarsel (VII, nepmanranarer). OKMcIuTeIbHbIe CBOMCTBA
TepMaHraHaTtoB B 3aBUCUMOCTU OT pH cpeppbl.

B3aumoripeBpalljeHus1 0CHOBHBIX COeJUHEHUH BO/Ib(ppama.

[Moarpymnma xpoma. O61masi XxapakKTepuCTHKa 371eMeHTOB. [Ipupo/iHbIe coeilMHEHHS XpOMa.
[IpuMeHeHre XpoMa B MeTaJl/Typru.

BsaumoripeBpalijeH1si OCHOBHBIX COeJUHEHUU JKesle3a

OCHOBHBIE K/1aCcChl COeZIMHEHUH XpOMa: OKCH/IbI, TUAPOKCHU/IbI, COMTA. XPOMOBBIE KUC/IOTHI.
B3aumoripeBpalijeH1si OCHOBHBIX COeJUHEeHUU 30/10Ta

. OKHC/IUTeNEHO-BOCCTAHOBUTEILHBIE CBOMCTBA COE,E[I/IHEHI/Iﬁ XpOMa. KommnnekcHsle CoeMHEeHUA

XpoMa.
B3aumoripeBpalljeH!s1 0CHOBHBIX COeJUHEHUU UTTPUS

MombzeH, Bonbdpam, pesepdopauii. [IpupoHbie coeprHeHrs. MeTObI MOy YeHus!.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUU KaIMHUsI

MosnmbpeHoBasi ¥ Bob(hpaMoBasi KUCIOTHI U UX CO/Ti. MosmbieHOBbIe CUHH 1 BOTb()PaMOBbIe
OpOH3BI.

B3anmonpeBpalieHst OCHOBHBIX COeJUHeHUI KobasbTa

[Moarpynma BaHausi. PU3MKO-XUMUYeCKUe CBOWCTBA BaHAAUsI HUOOUS U TaHTasa.

Haxoxpenue B npupoze. ITonyyenue. Mcrnonb3oBaHre B MeTa/l/Iypruu.

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JUHEHU JlaHTaHa

3HaueHHe HUOOWS M TaHTaJsa /iJisi aTOMHOW TIPOMBIIIZIeHHOCTH. CoeZlMHeHUsI B Pa3HbIX CTETeHsIX
OKUCJIeHUS.

B3aumorpeBpalljeH1si OCHOBHBIX COeJUHEHUU MapraHiia

. [Moarpynmna ckauaus (peiko3eMesbHbIe 31eMeHThI). Obl1jasi XapaKTepUCTUKa CKaH/IWs1, UTTPUS,

JIaHTAdHa YW JIaHTaHKUJO0B. OTKpLITI/Ie 3/IeMEHTOB. YCTOMUMBBIE Y aHOMAa/IbHBIE CTETIeHW OKUCIeHMsI.

B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUIN MeJ1

Komrinekcoobpasyrorue cBOWCTBa BaHaAWs1, HUOOWs, TaHTana. [Ipumenenne. OKCHBI 1
TUPOKCU-/bl. CpPaBHUTE/IbHBIE CBOMCTBA 371eMeHTOB. 22 B3aumornpeBpallieHusi 0CHOBHBIX
CoeIMHeHWW TaHTasa.

PenkoseMenbHble s51eMeHThl (BJ) B MeTanmueckom cocTosiHUW. KoMIieKCHbIe CoeIMHEHNSI.
ITpumeHeHne-coesuHenu P303.

B3auMorpeBpaiiieHrsi OCHOBHBIX COeJUHeHUI MoinbjeHa

[Moarpymma ypHKa. O61jas XxapakTeprucTrka. MeTanmueckue 1UHK, KaJMHH, pTyTb. OCHOBHBI®
co-efuHeHus LMHKA. [luHKaThel. Pa3geneHue 1juHKa U KagMmus. KomruiekcHble coeZiUHEHUSI.
CoenuHeHMs KaIMUSsI

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JUHEHUIN HUKeJIs

Megp, cepebpo, 3010T0. OCHOBHBIE coeiviHeHus1. [ToyueHne meTaioB
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM 0CMUSI

PryTHBIE coepuHenusa. AManbramel. OgHoBasieHTHas pryTh. Tokcukonorus. IIpaktuyeckoe
VICTIO/Tb-30BaHUe L[UHKA, KaJIMUsl, PTYTU U UX COe/IMHEHUM.

B3aumornpeBpalieHrst OCHOBHBIX COeJUHEHU HIOOWSI.

W3Breuenye 30/10Ta aMajabraMMpoBaHieM U LiMaHUpoBaHreM. KomruiekcHble coefiuHeHUsI.
Ayparel. TeTpax/10p030/10Tast KUC/I0TA U ee COMU

B3aumoripeBpalljeHus1 OCHOBHBIX COeJUHEHUU Masiiajus

bnaropogueie rassl. OcHOBHBIe coeuHeHus. KiarpaTtbl. OKCUMepHbIe MOJIeKY/Ibl. XUMUSA
MOJIeKy/ B BO30Y>K/JeHHBIX 3JIEKTPOHHBIX COCTOSIHUSIX. JKCUMepHbIe yiazephl. [IprMeHeHMe.
B3aumoripeBpalijeH1si OCHOBHBIX COeJUHEHUU I1JIaTHHbI

7Kene3zo. Xumuueckue CBOMCTBA MeTa/UTMUeCKOro »kese3a. [TonyueHue >xenesa.
B3aumoripeBpalijeH!s1 OCHOBHBIX COeJUHEHUU POJUs

OnemenTsl VIII rpynmnsl - Tpraza xkeses3a ¥ 3/1eMeHThI [IOATPYIIIbI [1JIaTUHBL.
BsaumoripeBpalijeH1si OCHOBHBIX COeJUHEHUU JKesle3a

Bbe3nomMeHnHsbili Tipotiecc. Psj 3akucu xene3a. CoeuHenust xesie3a (I111). Okcupbl, THIPOKCUBI.
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42.
43.
44.
45.

46.
47.
48.
49.
50.
51.
52.
53.

54.
55.

56.

B3anmonpeBpalieHst OCHOBHBIX COeJUHeHUI KobasbTa

KowmrinekcHble coejuHeHUs »kene3a. JKese30 B BBICIIMX CTeIeHsIX OKUC/aeHus. deppaTsl.
B3aumoripeBpalljeH1si OCHOBHBIX COeJUHEHUU PYTeHUs

CoeHeHus1 3/1IeMeHTOB TIOATPYM KobanbTa U HUKesisi. O6111ii 0630p MIaTHHOBLIX METAaJI/IOB.
Xa-pakTepHble CTereHu oKucaeHus. KoMmriekcHble coefrHenus. IIprumenenue.
B3auMorpeBpaiiieHrs OCHOBHBIX COeJJUHeHu# cepebpa

Koppo3us u 6oprba c Heit. KapOoHU/IBI MeTaIOoB.

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JUHEHUI BaHausl.

[MonyueHne coefUHEHUI BBICOKOW UHMCTOTHL. MeTO/ibl ITTyOOKOM OUMCTKH.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM CKaH Vs

Mertoz cuHTe3a OCHOBaHHbIe Ha aKTUBUPYIOLEM /IeCTBUY Pa3/IMYHbIX BU/IOB SHEPIUH.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM TaHTajia

Metop noHOOOMeHHOTO pa3jeneHus. Pa3nenenue cmeceil MeTogaMu CyOIMMariiy v ra3oBoi
xpomMarorpaduu.

B3aumoripeBpalijeH1si OCHOBHBIX COeJUHEHUU TeXHeLlHs]

OKCTPaKL[MOHHBIN METO/, CUHTe3a, KOHL|EHTPUPOBaHHs, OUMCTKHU U pasfie/ieHus1 HeopraHuyeCcKUx
COeIMHEeHUM.

B3aumoripeBpalljeH!s1 0CHOBHBIX COeJUHEHU 30/10Ta.

O06pas3el] 5K3aMeHalMOHHOTO busieTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHUWE BBICIHEI'O OBPASOBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuUT
Kadenpa 6uonoruu, 3Ko0ruu ¥ XUuMUU

OucuuruivHa: O611as ¥ HeopraHuyecKast Kypcossle 5k3amens! 20__-20__ 1.
XUMUS Harpasnenue 04.03.01 Xumus BO

OYHO-3a04Hasi popma 00yueHUst
1 kypc 1 cemecTp

[Tpoduns: Hedrexumus u xumuueckas
TeXHOJIOTUs1

JK3aMeHaMOHHbIH OusteT Ne 1

1. OcHOBHBbI€ MOHSTHSI XMMUU. MO/b eIMHULIA KOTMUeCTBa BellecTBa. OTHOCUTE/IbHAS ay.
TIJTHast ¥ MOJIeKy/IsipHast Macchbl. ATOMHasi eJMHULIa Macchbl. MonsipHasi macca.

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

METOAI/I‘-IECKI/IE MaTepHuaJibl, OIpeedrollre rnmpoueaypy OLieHMBaHUA 3K3daMeHA

[ITkasa oLleHMBaHUA /I SK3aMeHa:

- oT/IMYHO — OT 85 710 110 6asnsioB (Bk/Movast 10 mooipuTebHBIX 6asIoB);

- Xopo1io — oT 75 fo 84 6anos;

- YIIOB/IETBOpUTEBHO — OT 60 710 74 6asnnos.;

- HEYZIOB/IETBOPUTEIEHO — MeHee 60 GasioB.

[1pu o1jeHKe OTBETa Ha SK3aMeHe MaKCMMabHOe BHUMaHUe [JOJDKHO yAessITbCSl TOMY, HACKOIbKO TOTHO
PacKpBITO CoZiepKaHue MaTrepuraJia, YeTKO Y MPaBU/IbHO JlaHbl OTpeie/ieHus], paCKpbITO COZlepyKaHue
TIOHSATHM, BEPHO JIM UCI0/Ib30BaHbl HAyYHbIE TEPMUHbI, HACKOJILKO OTBET CAMOCTOSATE/TbHbIH,
WICTIO/TH30BaHbI JIM PaHee MpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JIU PACKPBITHI IPUUYUHHO-C/IeZICTBEHHbIE
CB$131, HACKOJIbKO BBICOKHI YPOBEHb YMEHUsI ONlePUPOBaHUS HAyUYHbIMU KaTeropysiMy, aHa/ir3a
vHbOopMal[uK, B/laZileHUsI HaBbIKaMU TIPAaKTUUeCKON JiesiTe/IbHOCTH.

Kpurepuu oLieHKH :
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- OLIeHKA " OTVIMYHO!BBICTAB/ISIETCS CTY/IEHTY, eC/IM CTYAEHT Jjasl TI0/IHbIe, Pa3BePHYThIe OTBETHI Ha BCE
TeopeTHUeCKHe BOTIPOCH! OrieTa, IPOAEMOHCTPUPOBA 3HaHKUe (YHKIIMOHABHBIX BO3MOXKHOCTEHH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, YMEHHE MPUMEHSITh TeOpeTHUeCKKe 3HaHUsI TIPH BBITIOTHEHUU
TIpaKTHUeCKUX 3a/aHuil. CTyzeHT 6e3 3aTpyJHEHUI OTBETU/T Ha BCE /IOTIOJTHUTE/IbHBIE BOTIPOCHI.
[TpakTHYeckast YacTb pabOTHI BBITIOJTHEHA TIOTHOCTBIO Oe3 HETOUHOCTEH 1 OIINOO0K;

-OIleHKa ""XOPOILIO" BBICTAB/ISIETCS CTY/IE€HTY, €C/TU CTYJEHT PacKpbL/l B OCHOBHOM TeOpeTUYeCKUe
BOIIPOCHI, OJHAKO AOMYyIIeHbl HETOUHOCTH B OTIpeZie/IeHUH OCHOBHBIX MOHATHH. [1py oTBeTe Ha
JIOTIOTHUTE/TbHBIE BOTIPOCHI JIOMYIIeHbl HeOO/IbIIie HeTOUHOCTH. [1pH BBITIOIHEHHH MTPAKTHUECKOM YaCTH
paboThI AOMYIIeHbI HeCYII|eCTBEHHbIE OITUOKM;

- OLIEHKa "y/OB/IETBOPUTE/IBHO "BBICTABJISIETCS CTYAEHTY, €C/IU TIPH OTBETE Ha TeOPeTHUeCKHe BOTIPOCHI
CTYZIEHTOM JIOTIYIL{eHO HeCKOJIBKO CYIL[eCTBEHHBIX OIIMOOK B TOJKOBAHWHM OCHOBHBIX TIOHATHI. JIOTHKa 1
TIOJTHOTA OTBETA CTPAZAI0T 3aMETHBIMU M3bsHAMHU. 3aMeTHBI ITPO0esIbl B 3HAHUU OCHOBHBIX METOZIOB.
TeopeTnueckyre BOTIPOCHI B I1€/I0M H3/I0’KEHBI I0CTaTOYHO, HO C TIPOITyCKaMH Matepuasna. Vimerorcst
TIPUHLIMITMA/IbHBIE OIIMOKY B JIOTHKe MOCTPOEHUsI OTBeTa Ha Borpoc. CTyeHT He Perus 3a/iauy Wi Mpu
pellieHnH OMyIIieHbI rpyObie OIMOKY;

- OLIEHKA "'Hey/|0B/IeTBOPUTE/IbHO " BLICTAB/ISIETCS CTYAEHTY, €CJIA OTBET Ha TEOPETUYECKHE BOTIPOCHI
CBUJETeNbCTBYeT O HeTTIOHMMAaHUU U KpaiiHe HeIloJTHOM 3HAHWH OCHOBHBIX TIOHSTHI U METO/IOB.
OO6Hapy>KHBaeTCsl OTCYTCTBHE HABBIKOB MPUMEHEHUs TEOPETUUECKUX 3HAHWH TTPU BBITIOJTHEHUU
NpakTU4eCcKHX 3a7aHnii. CTyZIeHT He CMOT OTBeTUTb HH Ha OJFH JOTIO/THUTE/IbHBIN BOTIPOC.

1. YuebGHO-MeToaNYecKoe U HH(GOPMALIMOHHOE o0ecrnedyeHNne JUCIHUITUHBI
5.1. ITepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOH /IMTepaTyphl, He00X0{UMOi /ISl 0CBOEHHS
AVCLMILIMHbBI
OcHoBHas MTEparypa
1. Heopranuueckasi Xumusl : yueOHUK JIJisi CTYZ.By30B,00y4.1o Hampas.510500 "Xumus" u
crer;.011000 "Xumusa"B 3-x T. T. 3. Xumus nepexogHbix 3neMeHToB. KH. 2 / ; [Tog peg. FO. [1.
TpetbsikoBa .— M. : Akagemus, 2007 .— 400 c.
2. Cgeppnosa, H./I. O01jas u HeopraHW4eckast XUMHUSL: IKCIIepUMeHTa/IbHbIe 3a[jaud M YTIPayKHEeHUsT
[DnekTponHsIM pecypc] : yuebHoe mocobue / H.J]. CBepaoBa. — OneKTpoH. faH. — CaHKT-
[TetepOypr : Jlanb, 2013. — 352 c. — Pexkum gocrymna: https://e.lanbook.com/book/13007

JonoHUTe/IbHAA IUTepaTypa

1. AdonuHa, JI. . Heopranuueckast xumusi : yueb. mocobue / JI. 1. AdbonuHa, A. . AtiapHes, A.
A. KazakoBa .— HoBocubupck : HI'TY, 2013 .— 104 c¢. — [IoCTyTI K TEKCTY 3/IeKTPOHHOTO
W3/IaHKs1 BO3MOXKEH uepe3 DIeKTPOHHO-0MOMMoTeuHy0 cucTeMy " YHUBepcUTeTCKasi OubaoTeka
online" .—http://biblioclub.ru/index.php?page=search_red

2. Eropos, B. B. Heopranuueckasi ¥ aHauTHUeCKast XUMUsl. AHa/TUTAUYeCKasi XUMUS [ D/1eKTPOHHBIN
pecypc] : yuebnuk / B. B. Eropos, H. 1. Bopo6beBa, U. I'. CunbectpoBa .— CII6. : Jlans, 2014 .
— 144 c. —— https://e.lanbook.com/book/45926

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOro odecrniedeHHs, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHas 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum pocryma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/mvoTeka oHaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas 6bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
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http://biblioclub.ru/
https://e.lanbook.com/
https://e.lanbook.com/

https://elib.bashedu.ru/.

5. Poccutiickas rocynapctBeHHasi Oubmoteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmoHanbHas anekTpoHHasi bubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum focTyna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HatmoHanbHas ratdopma OTKpbeIToro o6pa3oBaHust npoed.ru [D1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvky BamikopTrocTaH [DneKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WHpopmarmoHHO-11paBoBoy nopTas ["'apaHT.py [OneKTpoHHBIM pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

IIporpaMmMHoe obecrieueHue

1. YTIP3A "3Okonor" 4.0, Moaysnb "3actpoiika u Bbicota", Mmogyab "T'MC-Crangapt” - [JoroBop
Ne33-VIII-2018 ot 30.08.2018r.

2. Office Professional Plus - Jorosop Ne0301100003620000022 ot 29.06.2020, Joroeop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

3. Windows - [Toroeop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

4. Marematuueckuii naket Scalib - becriiatHas nuiensus https://www.scilab.org/about/scilab-open-
source-software

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJ/Is1 OCYIIeCTB/IEHHS 00pa3oBaTe/IbHOIO
mporiecca 1no AMCIUINIMHEe

HanmeHoBaHue Bup 3anaTuit HaumeHoBaHue 060py0BaHws,

CrieLaIM3uPOBaHHBIX MPOrpaMMHOTO 0becTieueHust

ayJUTOpHii, KAOUHETOB,

naboparopuit

Aynutopusi 11(b®) JlexkumoHHast, CemuHapckast, s | KommyTarop d-link , ucrounuk
KyPCOBOT'O ITPOEKTUPOBaHus, [11s1 | 6ecriepebOMHOTO MUATAHUS apc,
KOHCY/IbTaLU i KOMITbIOTephI B cbope, 0CKa.

[TporpammHoe obecrieueHve
1. YIIP3A "3konor" 4.0,
Mogyns "3acTpoiika u
BbIcoTa", Moayns "TUC-

Crangapt"
2. Maremaruyeckuii naket
Scalib
Ayputopus 12a(b®d) 511 XxpaHeHus1 060pyj0BaHUs MenbHuLa 3epHOBasi, MUKPOCKOIT

Ouosam, XuMUJeckast Tocyza,
H3MEepUTEJIb TEMITEPATYPBI,
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HCTOUYHMK OecriepeboitHOro
MTUTaHUsA, UCTOYHUK TTUTaHUS.

Aynutopus 22(b®)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, [I/11 KOHTpO/S U
arrecralyu

Ceiih, MynbTHMEANATIPOEKTOD ,
H6apomMeTp, MeULIMHCKast
anTeuka, Cpe/iCTBa
MOXXapOTYLIEeHHs, TJTUTKA
3/IeKTpruUeckKast, Habop
apeoMeTpOB, LIKa( BbITSHDKHOM p/
I KepaMOTPaHUT BCTPOEHHHBIN
BEHTU/ISITOP, Habop
nabopaToOpHBIX TEPMOMETPOB,
Beckl hl-200 ¢ 6/10koM mUTaHKS,
anrapar Kura, ra3oMeTp,
HAaCTeHHBIN 3KpaH Jis
MPOEKTOopa, AOCKa.

Aynutopus 30(bD)

[lnst caMmocTosiTeNIbHOM paboThl

YuebHast Mebeib, KOMIBIOTEPHI B
cbope, mpuHTEp canon, yueOHO-
MeToZ4YeCcKre MaTepHuaJbl.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. YTIP3A "3Okonor" 4.0,
Mogyns "3acTpoiika u
BbIcoTa", Mmoayns "T'MIC-
Crangapt"
3. Windows

YuranbHbi 3a1(PM)

I171s1 caMOCTOSITeTbHOM pabOTHI

Kcepokc kyosera, mpuHTep canon
Ibp 810, yuebHast Mmebesib Ha 100
M0Ca/I0OYHBIX MeCT, yueOHO-
MeToZiueCcKre MaTepHuasbl.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
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