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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
__O4YHad
topma obyueHwus
Bup padoTsI O0BeM JUCHUILIMHBI

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

CobecenoBanue,
TectupoBaHue

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

KputepusiMi OlIeHUBAHUsI SIBJSIFOTCS Oaslibl, KOTOpbIE BBICTAB/ISIOTCS 3a BH/ABI [€STETbHOCTH
(oLleHOYHBIE Cpe/CTBA) MO WTOraM U3yueHWs: MoAyreid (pasfiesioB AUCLMIUIMHBI), MEpPeurc/IeHHBbIX B
PeUTHHT-TI/IaHe JUCLUTUTUHLI. Basljibl, BEICTaB/IsIeMble 3a KOHKPETHbIE BU/IbI IeATeTbHOCTU TIpe/|CTaBIeHbI
HIDKE.

4.2. TunoBble KOHTPO/IbHBIE 3a/JaHUA WIM HWHbIe MaTepHasibl, HeOOXoJAUMbIe /il OLleHHBAHHA
pe3y/IbTaToB 00yYeHHsI MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa30BaTe/IbHOM
nmporpaMMe  HMHAMKATOpaMH  JOCTIDKEHHMA  KOMIeTeHHuid. MeToguuyeckie  MaTepHUaJibl,

onpe/e/A0IHE MPOIeAYyPhI OLeHUBAHUS Pe3y/IbTaTOB 00yueHHs 10 JUCIUILIHHE,

Kopn v HanmeHOBaHMe
WH/JIUKaTOpa [JOCT)KEeHUS
KOMIETeHL[U!

Pe3yneraThl 00y4eHus 1o
JUCLUIIMHE

OuieHOYHBIe CpefiCcTBa

BJ/Ia/IeHUsI aHa/TN3a 1
WHTepIpeTariuy pe3y/bTaToB
XUMHUECKHX 3KCITePUMEHTOB,
HaOsroieHnid ¥ U3MepeHunit

aHa/JM30M U UHTepIpeTaLyn
pe3y/IbTaTOB XMMUYECKOTO
JKCIepUMeHTa

OITK-1.1. 3HaTh criocobbI AHanu3upoBarthb pes3y/bTaThl TecTtupoBanue
aHa/jm3a ¥ MHTeprpeTanun XUMHUECKOT'0 3KCIiepyuMeHTa

pesysIbTaTOB XMMUYe CKUX

9KCIIePUMEHTOB, HaOTIOAeHUIA 1

H3MepeHui

OIIK-1.2. YMeTb IpUMeEHATb [TpumeHsTh criocoObl aHanmu3a - | TecTupoBaHue
criocobbl aHanmm3a u VIHTepIipeTaLiy pe3ysbTaToB

WHTepIIpeTaluu pe3y/bTaToB XUMHUECKOI'0 3KCIiepuMeHTa

XUMUUEeCKUX IKCTIePUMEHTOB,

HaOsroieHnid ¥ U3MepeHuit

OIIK-1.3. BriazseTs HaBbIKaMU Mcnionb3oBarh HaBbIKY BaafleHus | TecTupoBaHue

OIIK-2.1. 3HaTb MeTOUKY
MIPOBe/IeHUs] XUMUUECKOT0
3KCIIepUMeHTa € cobmozieHneM
HOPM TeXHUKH 06e30TMacHOCTH,
BKJIFOUasi CUHTE3, aHa/lu3,
M3yueHHe CTPYKTYPhI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HCCrieloBaHKe TIPOLIeCCOB C UX
yuacTreM

M3yyaTh METOVKY MPOBeeHUs
XUMHYECKOTO KCIIepUMEHTa,
cobmogast Hopmbl Th

KuHeTrkKa 1 MexaHU3M
XUMHYECKUX PeaKLvi,
JlaboparopHasi pabora,
OCHOBHBIE KJ1aCChbl HEOpr
coeaunenuii, Kypcosas pabora,
OneMeHThI 5-0U FPyIIbl, 3ajaudy,
KonTposnbHas pabota, Boga u ee
CBOMCTBA
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OIIK-2.2. YmeTb NPUMEHSITh
METO/IMKY TTPOBeZIeHHsT
XUMHYeCKOTO SKCTIepUMEeHTa C
cobmofieHneM HOPM TeXHUKHU
0e301acHOCTH, BK/IFOUAs CUHTe3,
aHa/Tu3, U3y4YeHue CTPYKTYPhl U
CBOWCTB BelL[eCTB U MaTepPHUaJsoB,
HCC/IeIOBaHKe TIPOLIECCOB C UX
yuacTreM

[IpuMeHsSITE METOAUKY
TIPOBe/IeHUs] XUMUUEeCKOTO
SKCTIepUMeHTa, CoOTroziast
npasuia Tb

OnemMeHThI 5-0U IPyTIbI, 3ajaud,
KuHeTrKa 1 MexaHU3M
XUMHUUYECKUX peakLvi,
JlaboparopHas pa6ora,
OCHOBHBIE KJIaCChbl HEOPT
coesyHeHnM, KoHTposbHas
pabota

OIIK-2.3. BnageTh HaBbIKaMu
TPOBe/IeHUsT XUMHUYeCKOTO
JKCIepUMeHTa C co0sTtoieHueM
HOPM TeXHUKH 06e30TMacHOCTH,
BKJIIOUAsi CUHTe3, aHaJIu3,
M3yueHue CTPYKTYPhbl U CBOWCTB
BeIlleCTB U MaTepuasoB,

Vcrnonb30BaTh HABBIKU
TIPOBE/IEHUS] XUMHUUECKOTO
3KCIiepuMeHTa Co0JTI0/jasi HOPMBI
Th

KuvHeTrKa 1 MexaHU3M
XUMHUYECKUX PeaKLvi,
JlaboparopHasi pabora,
OCHOBHBIe KJ1aCChbl HEOpr
coeHeHu, KoHTposibHas
pabora, DyieMeHThI 5-0¥ IPyTIIIbI,
3agaumn

HCC/le/loBaHKe TIPOLIeCCOB C UX
yJacTuem

KputepusiMi OLIEHUBAHUS TIPU MOAY/JIBbHO-DEHTHHIOBOM CHUCTEME SIBJISIOTCS 0asuibl, KOTOpBIe
BBICTABJISIIOTCS TIperojaBaTesieM 3a BHU/bI AedaTebHOCTA (OLieHOYHbIe CPeJCTBa) M0 WUTOram M3yueHusi
Mozy/eit (pa3zienoB JUCLUIIMHEI), IepeUrC/IeHHbIX B peHTUHT-TIaHe AUCLIUTLTUHbI

0/151 3K3aMeHd: TEeKYIIUH KOHTPO/b — MakKCUMyM 40 6aruioB; pyOesKHBIM KOHTPO/Ib — MakcuMym 30
6anoB, nmoompuressHble 6anabl — Makcumym 10;

IIIkasibl OLleHUBaHUS:

0/ 5K3aMeHa:

ot 45 10 59 6asnoB — «yIOBIETBOPUTETEHOY;

ot 60 10 79 6aIoB — «XOpOIIIO»;

ot 80 6a/I0B — «OT/IMYHO».

TecToBbIe 3ajaHusI

OrnvcaHve TeCTOBbIX 3aJjaHWM: TeCTOBble 3aJ/lJaHWs BKJ/IOYAKOT TECThl 3aKpPbITOrO THMA (C OJHUM
MIPaBU/IBHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae/0BaTeIbHOCTU M Ha YCTaHOB/IeHUE
cooTBeTCcTBUsl. OlleHKa 3a BBITIOJIHEHHWE TECTOBBIX 3aZlaHUM BBICTAB/ISIETCSI Ha OCHOBAHWM TIPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYZeHTaMA B TIpoLlecce TIPOXOXKIEHUsI TPOMEXYTOUHOTO U PYOEXXHOTO
KOHTPOJIs1 3HAHUM

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

1. B xuMrueckoii 1ab0paToOpuM pa3periaeTcs:
* TUTh KOode;
* IIUTb BOJY U3-TI0J KpaHa;
* BBINOJIHATH YKa3aHUs IIperojaBsaresis;
* CKJ/IaZIbIBaTh BEPXHIOK OfieXKly B jabopaTopHbie mKadbl ¥ Ha MO/JOKOHHUKH.

2. JKugKoCTh B MUTETKYy HabWparoT:
* BTATMBas ee pToM;
* C [OMOLL[bIO0 PE3WHOBOM TPYILIY;
* HaKJ/IOHsIsI OaHKY C peaKTHUBOM;
* C [IOMOLLBIO CIIeLJMaTBbHOIO0 03aTopa.
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3. B npobupke >KUIKOCTh 1P HAarpeBaHWU [JO/DKHA 3aHUMATh:

4. OTIbITHI C KOHL[EHTPUPOBAaHHBIMH KHC/I0TaMH, ITfesiouamu, OpOMOM c/ieflyeT IpOBOAWTH:

6osnee 1/3 o6beMa;
1/2 obbema;
MeHee 1/3 obnema;
Bech 00beM.

B KOpHU/IOPE;

B BBITSDKHOM LlIKady;

Ha /1abopaTopHOM CTOJIE;
Ha ynuiie.

5. I1pu pa36aByieHHY KOHL|EHTPUPOBAHHOW CEPHOM KUCIOTHI C/Ie/lyeT BIMBATh:

KHCJIOTY B BOAY;
BO/Zly B KHUCJIOTY;
111e/109b B KUCJIOTY;
0eH3071 B KUCJIOTY.

6. OTBITHI C JIETKOBOCTUIAMEHSIFOIIUMUCS KUAKOCTSMU He0OX0JUMO TIPOBO/IUTE:

BO/IM3M OTHs Ha 1abopaTopHOM CTOe;
BZIa/IM OT OTHSI Ha J1abOpaTOpHOM CTOJIE;
BO/IM3U OTHS B BBITSDKHOM IIKaQy;
B/Ia/TA OT OTHSI B BBITSDKHOM ILIIKady.

7. beH3yH Mpu nokape HeJlb3s TYLLIUTh:

TeCKOM;
BO/IOM;

TPOTHUBOIIOXKAPHBIM TT0JIOTHOM;
OTHETYIIUTEJIEM.

8. 3axkurarb CIIMPTOBKY CJ/IeAyeT:

CITUYKOM;

OT JpyrOM CITMPTOBKY;
CBEYKOW;

3a)KUTAJ/IKOM.

9. Ilpu paboTe ¢ pTyTHBIM TEPMOMETPOM CJIeZYeT:

repeMellrBaTh UM HarpeBaroluecs JKUJKOCTH;

aKTHBHO BCTPSIXMBATh €T0 U CTyUaTh 110 CTEeHKaM JIabopaTOpHOU MOCY/bI;
HarpeBaTh Bblllle peKOMEeH/yeMOW TeMIiepaTyphl;

HaCyXO0 BBITUPATh U yOUPaTh B yT/IsIp, TOC/Ie UCTIOIH30BaHMUSI.

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

COOMPpAIOT PTYTH C MOMOIIIBbIO PE3UHOBOM TPYIIHM B OaHKY C BOZIOM;
COOMpArOT PTYTh PYKaMH U BbIOPACKIBAIOT B PAKOBUHY;

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

11. HarpeBaHue 1poBogAT B 1abopaTopHOii Tocyze:

M3 TOJICTOCTEHHOTI'O CTeK/Ia,
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Borpocs! 1-11 TecTa mipeArionararoT BEIOOP 0JHOT0 TTPABU/ILHOTO OTBETA U3 TPe/JIOKEeHHBIX.

IMPOCTOI'0 TOHKOCTEHHOI'O CTEK/IA;
TepMOCTOﬁKOFO TOHKOCTEHHOI'O CTeK/Ia,
CTeKJ/Ia C TpelMHAMMU.

1. B xumHueckoii 1abopaTopuu pa3pernaeTcs:

MUTh Kode;

MTUTb BOJy W3-TIOZ KpaHa;

BBITIO/THATE YKa3aHWs TPeroaBaTeris;

CKJ/1a[jbIBaTh BEPXHIOIO OZIEXKAY B JlabopaTopHbIe MIKa(bl U Ha TIOJ0KOHHUKH.

2. )KukoCTh B IUMNETKYy HabWparoT:

BTSTMBAs ee PTOM;

C TIOMOLL[bIO0 PE3MHOBOM T'PYILIY;
HaKJIOHsIs1 OaHKY C peakTHBOM;

C MOMOILBIO CIelMaabHOIo 03aropa.

3.B HPOGI/IPKE JKUIKOCTB IpU Harp€BaHUM A0/I)KHA 3dHUMATh!:

6osnee 1/3 oObema;
1/2 obbeMa;
MeHee 1/3 obnema;
BeCh 00LeM.

4. OMnbITEI C KOHLIEHTPUPOBAHHBIMH KHCJ/JIOTAMH, 11I€/I0YaMHU, 6pOMOM cieayetT ripoBOAUTD:

B KOPH/IODE;
B BBITSDKHOM IIKady;

Ha JJabopaTOpHOM CTOJIE;
Ha yJuLie.

5. ITpu pa3baByieHHH KOHLEHTPUPOBAHHOW C€PHOM KHUC/IOThI C/IeyeT B/IMBATh:

KHUCJIOTY B BOZY;
BOJIY B KUCJIOTY;
111e/I0Yb B KUCJIOTY;
6eH30J1 B KMCJIOTY.

6. OTIBITBI C JIETKOBO CIVIAMEHAIIUMUCSA KU IKOCTAMHA HEO6XOAI/IMO MpoOBOAUTE:

BOJT3M OTHS Ha JTabOPaTOPHOM CTOJIE;
BZIa/IK OT OTHSI Ha /1Jab0paTOPHOM CTOJIE;
BO/IM3U OTHS B BBITSDKHOM IIKady;
B/Ia/TU OT OTHSI B BBITSDKHOM LITKady.

7. beH3uH IPpH MOXKape HeJIb34 TYlIIUTh:

TeCKOM;
BOJION;

MPOTUBONOXKAPHBIM T10JIOTHOM;
OTHETYIIIUTEe/IEM.

8. 3axkurarb CIIUPTOBKY CJleflyeT:

CITUYKOU;
OT Jpyroii CITMPTOBKY;
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* CBEYKOH;
*  3@KUTAJIKOU.

9. I[pu paboTe c pTYTHBIM TEPMOMETPOM CJie/lyeT:
* [epeMelIMBaTh UM HarpeBaroLecs )KUAKOCTY;
* aKTHMBHO BCTPSIXMBAThb €r0 U CTyuaThb 0 CTeHKaM J1abopaTopHOM TOCY/IbI;
* HarpeBaTh BbIllle peKOMeH/lyeMOl TeMIlepaTypbl;
* HaCyXo BBITMpaTb U yOUpaThb B QyT/Isip, MIOC/Ie UCTI0Ib30BaHMUS.

10. TTpu TO/IOMKe PTYTHOTO TEPMOMETPA MPOBO/ASAT CIAYIOIINE MEPbI:
* COOMPAIOT PTYTh C MOMOIILIO PE3UHOBOM TPYIIH B OAHKY C BOJIOM;
* coOHMparT PTYTh PyKaMy U BEIOPAChIBAlOT B PaKOBHHY;
* COOMPpArOT PTYTh C TIOMOLBIO TIBLIECOCA U BBITPSIXUBAKOT MEILIOK Ha YIIULIE;
* coOWPparoT PTYTh C MOMOLL[bI0 BeHHKa U COBKA B MyCODHO€ BeZpo.

11. HarpeBaHue TIpoBOASAT B TabopaTopHOi mocy/e:
* 13 TOJICTOCTEHHOTI'O CTeK/a;
* IIPOCTOrO TOHKOCTEHHOI'O CTEeKJIa;
* TepPMOCTOMKOTO TOHKOCTEHHOTO CTeK/a;
* (TeKJ/Ia C TpellyHaMH.

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

1. B xummueckoii 1abopaTopuu pa3peraercs:
* TUTb KoQe;
* T[MTb BOAY U3-TIOf KpaHa;
* BBIINOJIHATH YKa3aHUs IIpero/aBaresis;
* CK/Ia[pIBaTh BEPXHIOIO OZ|&XKAY B 1abopaTopHbIe mKadbl ¥ Ha MOZOKOHHUKH.

2. J)KuzikoCTh B UMeTKy HabuparoT:
* BTATMBasl ee pToM;
* C IIOMOLL[bIO Pe3UHOBOW IPYLIN;
* HaKJIOHsIs OaHKY C peaKTHBOM;
* C MOMOLLBIO CIIeLJMaJbHOIO0 [03aTopa.

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

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

5. ITIpu pa36aByieHH KOHL|EHTPUPOBAHHOW CEPHOM KUC/IOTHI C/Ie/lyeT BIMBATh:
* KUCJIOTY B BOAY;
* BOJZy B KHUCJIOTY;
* 1I[e/I0Yb B KUCJIOTY;
* 0eH30/1 B KACJIOTY.
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6. OTBITHI C JIETKOBOCTUIAMEHSIFOIIUMUCS KUAKOCTSMU He0OX0JUMO TIPOBO/IUTE:
* BO/IM3U OrHsI Ha 1abOPaTOPHOM CTOJIe;
* BJa/I4 OT OTHSI Ha JJaDOPAaTOPHOM CTOJIE;
* BO/M3U OTHS B BBITSDKHOM IIKady;
* B/aJIU OT OTHSI B BBITSDKHOM IIKadQy.

7. beH3uH Mpu nokape HeJlb3s TYLLIUTh:
* IIeCKOM;
*  BOJOW;
* IIPOTHBOIIO)KAPHBIM [10/IOTHOM;
* OrHeTYLIUTeJIEM.

8. 3axxurarb CIIMPTOBKY CJ/IeAyeT:
*  CIINYKOM;
* OT [Ipyrou CIIUPTOBKY;
* CBEUKOH;
*  3&)KUrajIKou.

9. Ilpu paboTe ¢ pTyTHBIM TEPMOMETPOM CJIeZYeT:
* IlepeMelIMBaTh UM HarpeBarollyecs XKUAKOCTH;
* aKTHBHO BCTPSIXMBATb €r0 M CTy4YaThb 110 CTeHKaM J1abopaTOpHOIA MOCY/bI;
* HarpeBaTh BbIllle pEKOMEH/lyeMOl TeMIepaTypbl;
* HaCyXO BBITHPATh U yOUparh B QyT/IsIp, 1MOC/IE NCTI0/Ib30BaHUS.

10. IIpu nosioMKe PTyTHOIO TepMOMeTpa MPOBOAAT C/IeyHOLe Mepbl:
* CcOOMpaIOT PTYTh C MOMOILIBI0 Pe3UHOBOM IPYIIM B OaHKY C BOJIOM;
* COOMpAOT PTYTh PyKaMU U BbIOPAChIBAIOT B PAKOBUHY;
* CcOOMpaIOT PTYTH C MOMOILIBIO TThIJIeCOCa M BHITPSXUBAIOT MEILIOK Ha YIIHLE;
* CoOHMparoT PTYTh C TIOMOIL[BI0 BeHHKA 1 COBKAa B MyCOPHO€ Be/ipO.

11. HarpeBaHue 1poBogAT B 1abopaTopHOi Tocyze:
* U3 TOJICTOCTEHHOI'O CTeK/a;
* TIPOCTOrO TOHKOCTEHHOIO CTEeKJIa;
* TepPMOCTOMKOI'O TOHKOCTEHHOI'O CTeKJ/Ia;
* (TeK/Ia C TpellHaMHU.

MeTozrueCcKrie MaTepyasbl, OTIpeZesioLye TPoLielypy OLieHHBaHUsI BBITIOTHEHHs paboT

OrnucaHre MeTOWKY OLIeHUBaHUS BBITIOJIHEHUS 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 6a1ax):

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

- 7-8 6asl/I0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[aHUM
cocTtaBnsieT 61 — 80 %;

- 4-6 6assI0B BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT MPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/JaHUI
cocrtaBnsieT 41 — 60 %;

- 0 4 6aJI/IoB BBICTAB/ISIETCS CTYAEHTY, C/TH MPOLIEHT MPABU/IHLHO BBIITOJTHEHHBIX TECTOBBIX 3aJJaHUIH
coctaBnseT 40 %;
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KoHnTtposibHas padora
KoHTposibHas pabota

Bapuant 1
1. CrpoeHue aToma cepbl. Hanmiivte cocTaB atoMa, 371eKTPOHHYIO U rpaduueckyto hopmMyny
vactur S, S%°, S*.
2. Yro Ha3biBaeTcsl KUC/I0TaMu? Ha Kakue TUIBI JensaTcsl KUC/I0ThL. [IpuBeuTe nprMepsl.
HanuinuTe ypaBHeHUs peaklyi, OTpakarollje XMMHU4eCKre CBOMCTBA KUCIIOT.
3. Ocywecreure npeeparerye: Ca - CaO - Ca(OH), -~ CaCO,; - CO, - Ca(HCO,),

Hanmuminmre ypaBHeHHs1 XMMUUeCKUX peaklyii, paccTaBbTe KO3 ULIMEeHTHI.

4. XyMu4YecKue CBOWCTBA Liesioueldl. Hamuimmyre ypaBHeHUs] XUMUUECKUX peakLUid, OTpaKaroLye
XMMHUYEeCKHe CBOMCTBA OCHOBaHUM.

5. CocraBbTe MOJIEKY/ISIPHOe, TIOJIHOe HOHHOE U COKpallleHHOe MOHHOe ypaBHeHNe THpo/iv3a Cou
FeSO,,. Onpenenure pH pactBopa 1 LiBeT KOHKPETHOIO MH/NKATOPa.

6. Onektponus BogHoro pacteopa conv KCI. Kakue nporeccs! uayT Ha KaTofie 1 aHogie. Hanummure
CyMMapHOe ypaBHEeHHe peakKl1u.

7. Kakoii 06bem Bogopo/a (H.y.) BBIIEIUTCS TIPY B3aUMOZeHCTBUM 13 T IIUHKA C U30BITKOM COJISTHOM
KUC/IOTHI?

8. K 300 r 10%-Horo pacTBopa rMIpoOKCH/ia HaTpyst Jo0aBuIu 60 I UMCTOrO THAPOKCH/A HaTPUSI.
BeiumcnTe MaccoByto [j0/1t0 paCTBOPEHHOIO BellleCTBa B MOJyUYeHHOM pacTtBope. OTBeT yKaXKUTe
B IIPOL[EHTAaX C TOYHOCTBIO [0 LiefbIX.

9. OrmpegenuTe MOJISIPHYIO KOHLIEHTpaL1io pacTBopa (ochopHoii KucioTel B 500 M1 KOTOPOro
copepxurcst H,PO, mMaccon 9,8 .

10. Yepe3 pacTBop, cozepyKaliuii HOAu/ HaTpYsi Macco 4,5 T, TIPOITyCTH/TH X/10p 00béMoM 224 Mt
(H.y.). ITonyueHHbIl pacTBOP BbINIAPW/IM, OCTaTOK MpOoKaauau rpu temmneparype 300°C.
Omnpegenrre Maccy Cyxoro ocraTka Iocsie IpoKa/JlvBaHusl.

MeTozUeCKrie MaTepyasbl, OTIpeZesioLye TPoLielypy OLieHWBaHUs BBITIOTHEHUs paboT

OmnucaHve MeTOJUKH OLIeHUBAHUSL: TIPYU OL[eHKE BBITIOJIHEHHUS CTY€HTOM KOHTPOIbHON paboThI
MaKCHMMa/lbHOe BHUMaHUe CJielyeT yAe/saTh Ce[yIOIIUM acrieKTaM: HaCKOJIbKO TI0/THO B TeopeTUue CKOM
BOIIPOCE PAaCcKPbITO COZiep)KaHre MaTepuasia, YeTKO 1 TIPaBU/IbHO JlaHbl OTlpefie/ieHUsi, paCKpPbITO
cofiep>kaHue TOHSITUM; BEPHO UCII0/Ib30BaHbl HAyUHble TEPMUHbI; IEMOHCTPUPYIOTCS BBICOKHIN YPOBEHb
yMeHHUs1 OTlepUpOBaTh HayYHbIMU KaTeropysiIMU, aHa/IM3UpOBaTh MH(GOPMaLMIO, Bla/ieHre HaBblIKaMH1
TIPAKTUUe CKOM [J1esiTeIbHOCTH; KelCc-3a/laHre pellleHO Ha BEICOKOM YPOBHe, CO/IeP)KUT apryMeHTaL|io U
TTOSICHEHHUS.

Kpurepuu ounesnku (B 6a/1ax):

- 9-10 6as/I0B BHICTAB/ISAETCS CTY/IEHTY, €C/IA B TEOPETHUUECKOM BOITPOCE TI0JTHO PAaCKPBITO COJIepyKaHue
MaTepuasa; YeTKO U MPaBU/IbHO JiaHbl OTIpe/ie/ieHHs], PAaCKPbITO CO/iePyKaHue TIOHATHH; BePHO
WCI10/Ib30BaHbl HAyUHbIe TEPMHUHBI; IeMOHCTPUPYIOTCSI BLICOKHM YPOBEHb YMeHHsI OTlepUPOBaTh
Hay4YHbIMU KaTeropusiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, Bla/ileHre HaBbIKaMU MPaKTHUe CKOM
JlesiTeTbHOCTH; KelC-3a/laHue pellieHO Ha BbICOKOM YPOBHe, CO/IeP>KUT MOsSICHEHUSI; TeCTOBbIe 3a/laHUsI
peleHbl CBbIlle, ueM Ha 80%; ypoBeHb 3HAaHUM, YMEHHWH, BlaleHU — BBICOKHWH;

- 7-8 6assIoB BBICTAB/SIETCS CTYAEHTY, eC/Ti B TeopeTrueCckoM BOTIPOCEe PACKPBITO OCHOBHOE COZIep>KaHUe
MaTepuasia; B OCHOBHOM TPaBUILHO [laHbl OTIpe/iesieHus TIOHATHUM M UCTI0/Ib30BaHbl HAyUHble TePMUHBI;
OTBET CaMOCTOsITe/TbHBIN; OTpe/ie/ieHusl IOHSATHUI HeTlo/IHbIe, AOMYIeHbl He3HauuTeTbHble HapyllleHUs B
TI0C/Ie/IOBATe/IbHOCTH U3/I0XKEHHSI; HeOOJIbIIe HeJOCTaTKY TIPH MCII0/Thb30BaHUH HayYHBIX TEDMUHOB,;
KeliCc-3a/laHue pellieHO BepHO, HO pellleHue He /I0BeJieHO /10 3aBeplliatolljero JTara; TeCThl pelieHbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHUH, BIaJIeHUN — CPeHUM;

- 5-6 6asI/IOB BBICTAB/ISETCS CTYAEHTY, €C/TH B TEOPeTHUECKOM BOMPOCE YCBOEHO OCHOBHOE, HO
HeToc/ieloBaTe/IbHO; OTipe/ie/leHUst IOHSITUM HeJJoCTaTOYHO YeTKUe; He UCIO0/b30BaHbl B KauecTBe
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JIOKa3aTenbCTBA BBIBOJBI ¥ 000011jeHsT 13 HaOMIOIeHHI, MPAKTHYeCKHX 3aHSITHH; YPOBEHb YMEHUsT
OIepupoBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIMIO, Bjla/leHHsl HaBbIKaMy1

TIpaKTUUe CKOU JlesiTeJTbHOCTA HeBBICOKMM, HAO/FOat0TCst MPO0Oebl ¥ HeTOUHOCTH; B PellieHue Keic-
3a/laHusl BEDHO BBITTOJIHEHBI HEKOTOPbIE 3Tarlbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaZIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0a/lJIOB BbICTAB/ISIETCS CTY[EHTY, eC/IM B TEOPETUYECKOM BOIPOCE He U3/10)KEHO OCHOBHOE
coziepkaHue yueOHOTO MaTepurarna, U3/oKeHre parMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTIpe/ie/ieHust
TIOHSITHM He UeTKHe; He MCI0/Ib30BaHbl B KaueCTBe JI0Ka3aTe/bCTBa BbIBO/IbI M 000011IeHUsT U3
Ha0/TI0/1eHNH, yPOBEeHb YMEHHSI OTIePUPOBATh HAyUYHBIMH KaTerOpUsiMU, aHA/TM3UPOBATh MHPOPMALIHIO,
B/1a/leHHs1 HaBbIKaMH MPaKTUUeCKOH /leATe/TlbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/laJleHUH — HeZlOCTaTOYHBbIM.

Coobmenue

Coo01ieHne- mybMMyHOe BBICTYIUIEHHE WX JOKYMEeHT, KOTOpbie cojiep)KaT MH(OPMAIM0 W OTpaXkaroT
CyTb BOIIPOCA WU UCC/Ie[,0BaHUS IPUMEHUTE/TBHO K JaHHOW CUTYyaLiu

Boja u ee cBoiicTBa

[TpUroToBUTH COOOITIEHMS 10 BOTIPOCAM:

1. Bopja — BakHelllllee BellleCTBO Ha 3emie.
dusnueckre CBOMCTBA BOJbl. AHOMAJTUU BO/IbI.
XVMHUUeCKre CBOMCTBA BOJBI.
3HaueHUe U TIPUMEeHeHUe BObI.

Posb BOZBI B )KMBBIX OpraHu3Max.
PacTBopbI: onipesienieHye, KaacCU(PUKaLMs, 3HaUEHHe.
CriocoObI BeIpayKeHUsT KOHI[EHTPAIMA PAaCTBOPOB.

NouhkwnN

MeTozyeCcKrie MaTepuasbl, OTIpeZesiolye TPoLielypy OLieHHBaHUs BBITIOTHEHHs paboT

[ToaroToBUTHL COOOIIEHHE TT0 37IeMeHTaM TISITON TPYIIbI , C YKa3aHHUEM:

XyMUUeCcKre CBOMCTBa

Crioco0bI mosTyueHust

IIpumeHeHue

Coo0111eHHs JO/DKHBI PACCMaTPUBATh BOMIPOCHI TIEPEXOAHBIX IIeIOUeK, a TaK)Ke BOTIPOCHI CBSI3XaHHbIE C
9KOJIOTHEeU OKPY’Karolllei cpefibl.

Pemnrenue 3agau

Pemienne 3a71au criocobcTByeT OPMHUPOBaHUIO YMEHUM M HaBBIKOB OTHOCSIIIMXCS K KOHKPeTHOU cdepe
JiesiTe/IbHOCTH

3agaun

1. Tlouemy BOJOPOZ SIBISIETCS YHUKATbHBIM XUMUUECKHAM 37IEMEHTOM, He UMEIOIIUM OJTU3KUX
aHasioroB? IToueMy ero pa3melliatoT He TOJILKO B CeJbMO#, HO 1 B 11epBOM I'pymIie nepuoanueckon
crctembl? Kakue CBOMCTBa BOZOPO/ia TIOA0OHBI CBOMCTBAM rajioT€HOB, a KaKHe - 1[eJIOUHBIX
3/1eMeHTOB?

2. OObBsicHUTe XUMHUYECKYIO CBSI3b B MOJIEKY/Ie BOJOPO/Ia METO/[OM BaJIEHTHBIX CBSI3€H U METO/IOM
MOJIEKY/ISIPHBIX OpOUTaiell. YCTaHOBUTE BO3MOXKHOCTh CYII[eCTBOBAHUS MOJIEKY/ISIPHBIX OHOB

+opr 2+ 1y - 1q 2-
HZ ’ HZ ’ H2 ’ HZ

3. Tlouemy Bomopof npu ero 06pa30BaHUM B KaKOH-TMO0 peakijuu (B MOMEHT BbIJleJIeHUs) SIBISIeTCS
Oosiee CUTBHBIM BOCCTAaHOBUTE/IEM, UeM OOBIUHBIN BOZOPO/[? 3aIUIIIKTE 110 CTaAMsIM (C

pacCTaHOBKOM CTeXHOMeTPUUeCKUX KO3(DPUI[MeHTOR) ypaBHEeHUSI peakiiii, B KOTOPbIX
BOCCTaHOBUTEJIEM SIB/ISIETCSI BOIOPO/, B MOMEHT BbI/Ie/IeHUS:

33



a) Zn + KMnO, + H,S0, ZnSO,, + MnSO, + K,SO, + H,0
6) Al + NaNO, + NaOH Na,[Al(OH)] + NH,+ H,0

4.TlpuBeauTe 110 2-3 IpUMepa XUMHUUYECKUX peaKLUi, B KOTOPBIX BOAOPO/, SIBMISIETCS OKUC/IATE/IEM U
BoccTaHoBUTesieM. KakoBa yHKIIMSI BOAOPO/A TIPU €ro B3aUMO/IeMCTBUM C OKCU/IaMK MeTaJlJIoB?
Brbrunciinte 06beM Bofjopozia (TIpu H.y.), KOTOPBIM TeopeTHueCKu ToTpedyeTcs fyist omydeHust 1 Kr
Bosib(pama u3 WO,. Kaxkoii obObeM OyzieT 3aHUMaTh BOJJOPOJ, TTPU YCJIOBUSIX MPOBezieHus1 peakiiyu (800

0C; 101325 ITa)?

MeTouuecKrie MaTepyasbl, OTpe/iestole MPoLeypy OLleHWBaHUsI BHITIOHEHUs paboT

OmnucaHue MeTOAMKH OLIeHUBaHMsI BLITIOIHEHUS PEILeHUs 3a/jauk: ye/seTCsl BHUMaHWe BEIOpaHHOMY
aJIrOPUTMY, pPal[MOHAILHOMY CIIOCO0Y pellieHus], TPaBUILHOMY TIpUMeHeHHI0 (hOpMYJI, TO/TyUeHHIO
BEpPHOI0 OTBeTa.

Kputepuu orjeHKH

5 6asi/I0B BBICTAB/ISIETCS CTYAEHTY, eC/T: COCTaB/IeH MPaBU/IbHBIN a/ITOPUTM PellleHus 3a/jauk, B
JIOTUUECKOM pacCy’kKZieHuH, B BbIOOpe hopMysT M pellieHUH HeT OIHOOK, To/TyueH BepHbIN OTBeT, 3a/jayua
pellieHa paliOHaIbHBIM CITIOCOOOM.

4 6asIoB BLICTAB/ISIETCS CTYAEHTY, eC/TU: COCTaB/IeH MPABUILHBIN a/ITOPUTM pellleHHs 3a/jaul, B
JIOTUYEeCKOM pacCy»KIeHUH U pellieHUU HeT CYIleCTBeHHbIX OIMO0K; TIPaBUILHO C/ie/laH BhIOODP (popmy
JUIsL PellieHusT; eCTh 00BsICHEHUe pellieH s, HO 3a/jaua pellieHa Hepal[ioHaIbHBIM CITI0COO0M WU
JOTyII[eHO He OoJiee IByX HECYIIeCTBEHHBIX OLIUOOK, MO/TyueH BepHBIH OTBET.

3 0asIIOB BBICTABJISIETCS CTY/IEHTY, €C/IH: 3a/jaua IMOHSTA TIPaBU/IbHO, B JIOTUUECKOM PacCyKAeHUU HeT
CYIIIeCTBEHHBIX OIIHMOOK, HO IOMYIIEeHbI CYIIleCTBEHHbBIE OIIMOKY B BbIOOPe (hopMysT Uiy B
MaTeMaTH4YeCKHX pacueTax; 3ajiaua pellieHa He IMOJIHOCTBIO WK B 0011[eM BHe.

1 6anioB BLICTAB/SIETCS CTY[EHTY, eC/Id: 3ajiaya pellieHa HerpaBUIbHO.

0 6asIOB BBICTABJISIETCS CTY/IEHTY, €C/IH: 3a/jaua He pellleHa.

IIpe3enTanus
OrneMeHThI 5-0M TPYIIIbI

IToaroToBUTH Mpe3eHTaLuio

O6was xapakmepucmuka amomog 3/1eMeHmoe 2/1aeHotl noozpynnst V zpynnbi. A3om. BodopooHbie
coeduHeHus azoma

1. Ob11jast XapaKTepUCTHKa P-371eMeHTOB V - TPyMIIbI.

2. Asor. Haxoxzenue B ipupoge. ITonyuenue.

3. CtpoeHye Mosiekysn, (pr3nueckre U XMMUUeCKUe CBOMCTBA MPOCTOI0 BellleCTBa.

4. Hutpugel. AMMuak. Cosmv aMmoHus. ['MapasuH, THAPOKCUIaMUH. A3/, BOAOPOJa.

METO,E[I/IIIGCKI/IG MaTe€pHUaJibl, OIpeaessaroire nmpoueaypy oeHMBAHWSA BBITTO/THEHUA MPpe3eHTaljun

Pa3paboTka npe3eHTally OLIeHUBAeTCs B OL[eHKaX

OTIUYHO B rpe3eHTal[iy MOTHOCTEIO U TTyOOKO pacKphITO HaroHeHWe (cofiepyKaHue) Tpe/iCTaB/sieMoi
TeMBbI, UeTKO OTpeZiesieHa CTPYKTypa pecypca, OTCyTCTBYIOT (hakThuuecKue (Cofiep>KaTesibHbIe),
opdorpaduueckre U CTUIUCTUYECKHE OLIMOKY. [IpeicTaB/ieH nepeueHb HCTOUYHUKOB, 0(hOpPMIIeHHBIN
COI/IacHO OOIIeNpPUHATEIM TpeOoBaHUsIM. L]BeTOBBIe, IPU(TOBBIE pellleHus], PACIIO/IoKeHHe TeKCTOB U
CXeM B KaZipaX COOTBETCTBYIOT TPeOOBaHMSM peaM3aliiy TIPUHIIUIA HAIIIAIHOCTH B 00yUYeHUH.

xopoiiio B rpe3eHTal[u MOJHOCTBIO U ITyOOKO PACKPBITO Haro/IHeHHe (CofiepKaHue) TIPe/ICTaB/IsIeMOM
TeMBbI, UeTKO OTIpeZiejieHa CTPYKTypa pecypca, OTCyTCTBYIOT akTHuUeCKre (CofepyKaTe/bHbIe) OIUOKH,
OZTHAaKO TIPUCYTCTBYIOT He3HaUUTe/IbHbIe opdorpadruyecke U CTUIUCTHUECKUe OIOKY (He Oosee Tpex).
[TpencraBieH nepeyeHb KCTOUYHUKOB, O)OPM/IEHHBINM COTIACHO OOIIeNPUHATLIM TpeboBaHusiM. [[BeToBbIe,
mpUGTOBbIe pellieHs], PaCToNIOKeHHe TEKCTOB M CXeM B KaJ[pax COOTBETCTBYIOT TpeOOBaHUSIM
peanu3ariuy MPUHIIUIA HaT/ISIIHOCTH B 00yYeHUU.
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YZIOBIETBOPUTENBHO. B mpe3eHTalIiiy OTHOCTBIO PAaCKPBITO HATIOTHEHKe (CoZiepKaHKe) MpeZCTaB/IsieMOi
TEeMbI; YeTKO OTpe/iesieHa CTPYKTYpa Pecypca; UMelTCsl He3HauHTe/IbHble (pakTHuecKue
(copeprkarenbHbIe) OIMOKK 1 opdorpadryeckre U CTUIUCTHUECKHe OIIMOKH (He Oosee Tpex).
[TpescTap/ieH TiepeyeHb KCTOUHUKOB, 0()OPMIIEHHBIN COT/IACHO OOIIeNpUHATLIM TpeOboBaHusM. LIBeToBRIe,
mpU(TOBBIE PEILIeHNSs], PACTIO/IOKeHHe TEKCTOB U CXeM B KaJlpax He B TIOJTHOM Mepe COOTBETCTBYIOT
TpebOOBaHUSAM peas3aliiy MPUHLMIA HATIAAHOCTYA B 00yUYeHUH.

HeyIOB/IETBOPUTENBLHO B rpe3eHTaLK He MOTHOCTHIO PACKPBITO HaroTHeHue (coziepykaHue)
TIpe/ICTaB/IsIEMOM TEMbI; YETKO OTpe/iesieHa CTPYKTYpa PeCypca; UMEIOTCS He3HauUTe/TbHbIe (hakThueCcKe
(copeprkarenbHbIe) OIMOKK 1 opdorpadryeckre ¥ CTUTUCTHUECKHe OIIMOKH (He Oosee Tpex).
I[TpescTap/eH NiepeyeHb KCTOUHUKOB, OJJHAKO 0()OPMJIEHHE HE COOTBETCTBYET OOIIeNPUHSITHIM
TpeboBaHusM. LIBeToBbIe, IpU(TOBBIE pelieH s, paciioioKeHe TEKCTOB U CXeM B KaJjpax He B TIOJTHON
Mepe COOTBETCTBYIOT TpeDOBaHUSIM peav3aliiy PUHLIMIA HAIVISIAHOCTH B 00yUYeHHH.

Bompocs! j111 ceMuHapoB
KuHeTHKa 1 MexaHH3M XUMUUeCKUX peakLui

CKOpOCTh XUMHUUEeCKOW pPeaklvu, ee 3aBUCUMOCTh OT TMPUPOABI U KOHLIEHTPAL[UU PeareHToB,
TeMriepaTryphl.

[TopsiZioK ¥ MOJIEKY/ISIPHOCTD PeakLvu.

KoHcTaHTa CKOPOCTH U ee 3aBUCUMOCTb OT TeMITEPATYPBhI.

YpaBHeHWe AppeHUyca. DHePrusi akTUBaL[UU.

MexaH13M U KMHETHKA PeaKI[Ui B TOMOT€HHBIX U TeTePOTeHHBIX CUCTEMaX.

LlenHble 1 KonebarebHbIe peaKLUu.

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

MeTozrYeCKrie MaTepuasbl, OTIpeZesoLye TPoLielypy OLieHWBaHUS BBITIOTHEHHS PaboT

[IpoBeneHne cemruHapa COI/IaCHO IJ1aHa.
1. CocTosiHMe JYHaMUUeCKOr0 XMMUYeCKOro paBHOBecUsi. KOHCTaHTa XMMHUUYeCKOT0 paBHOBeCHSs Kak
Mepa TIyOWHBI TIPOTEKaHUs MPOLeCCoB. ['eTeporeHHbIe paBHOBECHSI.
2. OcHOBHbIe MOHATUS XUMUU. MoJib eZiMHUL]a KOJTMUyecTBa BelljecTBa. OTHOCHTeTbHAS ay. TUIHAs U
MOJIEKY/IsIpHast MacChl. ATOMHasi eJMHULA Macchbl. MoJisipHast Macca.
3. HomeHknaTypa KOMIIJIEKCHBIX COeUHEHU.

JIaGopaTropHasi padoTa

JlabopatopHasi paboTa Teopust 3/1eKTpoIUTHUECKOM Auccoruatyu. ['ugponus cosnei.

3agaua 1. HanuinyTe nosHble U COKpallleHHble NOHHbIE YPAaBHEHUS CJIeYIOLMX PeaKLvi:

A) Ca(NO,),+K,CO,®CaC0O,+KNO,;

B) HNO, + Ba(OH), ® Ba(NO,),+H,0.

3anaua 2. B onHy npoGupky Hammm pactsop K,COs, 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/ieisitoliye TIPoLieAyPy OLleHUBaHUS BBIMOHEHHs pPaboT

OmucaHue MeTOAWKY OLIeHUBaHMSI BLITIOIHEHUS J1Tab0paTOPHBIX paboT: OIleHKa 3a BBITTOJTHEHHe
n1abopaTopHBIX PabOT CTABUTCS HA OCHOBAHWHY 3HAHUSI TEOPETUUECKOTO MaTepHaia 1o TeMe paboThl,
YMEHHUI 1 HaBBIKOB ITPUMeHEeHUsI 3HaHWH Ha TIpaKTHKe, paboThl ¢ 000py0BaHUEM, aHA/TU3UPOBATh
pe3ynbTaThl paboTHI.

KpuTepuu o1jeHKH (B OI[eHKAaXx):

- OL[eHKa "OT/IMYHO" BBICTAB/SIETCS CTYAEHTY, eC/IU IEMOHCTPUPYIOTCS 3HAHUS TeMBbI, L1eJTH U 3a/1a4
nabopatopHoi paboTkl, X0/ia pabOThI, IEMOHCTPUPYETCS TIOJTHOe 3HAHKWe TeOPeTHYeCKOro MaTeprasa o

35



Teme jlabopaTopHO paboThI (B Mpoljecce 00CYKAeHNs, IPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPUPYIOTCSI yMeHUsI U HaBBIKA PabOThI C KOMITbIOTEPOM U rpauuecKUMU pe/lakTOpaMH,
NIpUMeHeHUsI 3HaHWs Ha TIPAaKTHKe, aHa/li3a pe3y/IbTaToB pPaboThl ¥ ()OPMY/IHMPOBaHKE BHIBO/IOB, B/IafleHHe
HaBbIKaMU MPUK/IaJHOM eATebHOCTH;

- OLJeHKa "XOpOoII0" BbICTAB/ISAETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCS 3HAHUS TeMBI, Lie/IU U 3a/ia4y
naboparopHoii paboThl, Xozia paboThl, leMOHCTPUPYETCSl HeMOTHOe 3HaHHWe (PaKTHUeCKOro Marepuaria 1o
Teme jlabopaTopHOi paboThI (B Mpoljecce 00CYKAeHus1, IPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPUPYIOTCSI HEKOTOPbIe HeIOCTaTKA yMeHUs paboTaTh C ¢ KOMITbIOTEPOM U rpaduuecKumMu
peJlakTopaMu, IPUMEeHSITh 3HaHUS Ha NPaKTHKe, HeJOCTaTKU Bjla/leHNs] HaBbIKaMy MPUKJIaZIHON
JiesiTeTbHOCTH U CTIOCOOHOCTH aHa/TM3UPOBaTh pe3y/bTaThl paboThl, (POPMYIMPOBATh BHIBOARI,
IIPOC/IEXKUBATh IPUUMHHO-C/Ie,CTBEHHbIE CBSI3H;

- OLIeHKa "y 0B/1IeTBOPUTE/IbHO" BBICTAB/ISIeTCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCS HellO/IHbIe 3HaHWS
11eJI1 1 3a/1au JlabopaTopHOM paboThl, X0Aa paboThl, JEMOHCTPUPYETCS HEITOJTHOe, HECUCTEMHOEe 3HaHKe
TeopeTHUeCcKoro Marepuasa rno TeMe jaboparopHoil paboTs! (B rporjecce o0CysKeHusl, IpY OTBeTe Ha
KOHTPOJIbHBIE BOTIPOCHI); I€MOHCTPUPYIOTCS 3aMeTHbIe HeZIOCTaTKH B yMeHUH paboTaTh ¢ KOMITBIOTEPOM
Y rpadMyeCcKMMU peZlakTOpamH, NIPUMeHSTh 3HaHUS Ha NPAKTUKe, Hel0CTaTOYHO B/IaJieeT HaBblKaMuy
TIPUK/IaZIHOM ZIeATeTbHOCTH, CIIOCOOHOCTBIO aHAM3UPOBATh pe3y/IbTaThl paboThl U (HOPMYTMPOBATh
BBIBO/Jbl, TIPOC/IE)KMBaTh MPUYUHHO-CJIe/ICTBEHHbIE CBSI3H;

- OIIeHKa ""Hey/IOB/IeETBOPUTE/IBHO" 0aslia BBICTAB/ISIETCS CTYAEHTY, eCJ/TH IeMOHCTPUPYIOTCS TTOJTHOE WU
TIOUTH O/IHOE OTCYTCTBUE 3HAHUS Lie/Iv U 3a/iau 1abopaTopHoii paboThl, Xoza paboThl, 1eMOHCTPHUPYeTCs
TIOJTHO€ WJTU TIOYTH TT0JTHOe OTCYTCTBHE 3HaHUSI TEOPETHYEeCKOTO MaTepyrasa 1o TemMe 1abopaTopHOi
paboTsI (B mpotiecce o6CyKjeHus1, TIPH OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); IEMOHCTPUPYIOTCS
3HauMTe/IbHBIE HeI0CTaTKU yMeHUsI paboTaTh C KOMITBIOTEPOM U rpadrueCcKUMU PelakTOpaMH,
TIPUMEHSITh 3HaHUS Ha TIPaKTHKe, B/la/leHUsi HaBbIKaMU TIPUK/IaIHON ZiesTelTlbHOCTH, CTI0COOHOCTH
aHaIM3UPOBATh Pe3y/IbTaThl paboThl ¥ HOPMYIMPOBATH BEIBOABI, TTPOC/IEKUBATE TPUYMHHO-
C/Ie[ICTBeHHbIe CBSI3U.

CoobecegoBaHue
OCHOBHbI€E K/TaCChl HEOPT COeUHEHHM

CobeceioBaHMe TI0 TeMe OCHOBHbIE K/IaCChl HEOPraHUUeCKUX COeJUHeHU

[Tnan:

Oxcuppl (oripefiesieHue, KnacCUpUKKaLys, GHU3MKO-XUMHUUeCcKre CBOMCTBA, CIIOCOOLI MO/TyueH sT)
Kucnots! (onpesenenue, Knaccuukkaiysi, GU3NKO-XUMHUECKHEe CBOHCTBA, CIIOCOOBI TIOTyYeHHs)
OcHoBaHus (oripefiesieHHe, KnacCubUKKaius, GrU3nKo-xMMHUUyecKre CBOMCTBA, CIIOCOObI MOTyUeH s])
Cosmu (orpesienieHue, KiacCUu(UKKals, GU3NKO-XUMUUECKHEe CBOHCTBA, CITOCOOBI TIOTyYeHHs)
pellieHre 3a7a4u

MeToauueckre MaTepHasbl, OTIpe/iesIstolIye TIPOLieAyPy OLIeHUBaHUS BBIMTOHEeHHs PaboT

CobecesioBaHMe TI0 TeMe OCHOBHbIE K/IaCChl HEOPraHUUeCKUX COeJUHEeHU

ITnan:

Oxcupabl (oripefesieHre, KnacCu(pUKKaiys, GU3NKO-XUMHUUeCKHe CBOMCTBA, CITIOCOOBI TOTyYeHus )
Kucnots! (onpesenenue, Knaccuukkaiys, GU3NKO-XUMHUECKHEe CBOHCTBA, CIIOCOOBI TTOTyYeHHs)
OcHoBaHus (oripefiesieHHe, KnacCuhUKKaLus, Gr3nKo-xMMUyeckre CBOMCTBA, CII0OCOObI MOTyUeHusl)
Cosmu (orpeienieHue, KiacCu(UKKalys, GU3NKO-XUMUUeCKHe CBOHCTBA, CITOCOOBI TIOTyYeHHs)
pellieHre 3a/,a4y

KypcoBas pabora
Ormmcanve KypcoBoil paboTel: KypcoBasi paboTa, Kak IpaBWU/IO, BK/IHOYAeT TEOPETHUeCKYH YacTb —
W3/I0)KeHHe TIO3UL[UA U TIOAXOJ0B, CJOKUBILMXCS B HayKe IO JaHHOMY BOIPOCY, W aHAJUTHUYECKYIO

(MpaKTUYeCKyl0 uacTb) — COjiepyKalllyl0 aHaau3 mpobsieMbl Ha TIpUMepe KOHKPeTHOW cuTyaluu (Ha
npUMepe TIPeATIPUSTHS, SKOJIOTUUeCKOW TmpobseMbl Wi HHOTO o0O®BekTa). KypcoBas pabora B
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00s13aTeNIbHOM TIOPSiZIKe COZIEP’KUT OITIaBlIeHHe, BBeZleHHe, B KOTOPOM (OPMY/MPYIOTCS Liesib U 3aJauy,
TeOpeTUYeCKUi pasfies, MpakTUYeCcKUi pasziesl, MHOT/Ja MPOeKTHYIO YacTb, B KOTOPOM CTYJEeHT OTpakaeT
TIPOEKT pellleHHsi pPacCMaTpUBaeMol Mpo0IeMbl, 3aK/IOueHre, CIIMCOK JIMTePaTyphl, U TIPUJIOYKEHHs T10
HeobxogumMocTH. O6beM KypcoBoil paboThkl MOXKeT BapbHUPOBAThCSI.

Kypcogast pabora

Kputepun olileHMBaHUs KypCOBOW PabOTBI

TI0JTHO PacKpbITO COJiepyKaHue MaTepuasa; YeTKO U MPaBUIIbHO JlaHbl OTNpe/iesieHus], PACKPBITO
CoZlep>KaHue MOHSATHI; BepHO UCI0/Ib30BaHbl HAYYHbIE TEDMUHbBI; OTBET CAMOCTOSITE/TbHBIM,
WCTI0/Ib30BaHbl paHee NMpUoOpeTeHHbIe 3HAHUS; OTBeT AuaieKTUYeCKUi, PaCKpPhIThI TIPUYMHHO-
CJ/Ie/ICTBEHHbIE CBSI3U; leMOHCTPUPYIOTCS BEICOKHI YPOBEHb YMEHHS OlleprpoBaTh HayUHbIMU
KaTeropvsiMy, aHa/IM31upoBaTh UHHOPMALHIO;

PacKpbITO OCHOBHOE COZiepyKaHue MaTepuasa; B OCHOBHOM TPaBU/ILHO /IaHbl OMpe/ie/ieHUsi IOHATUM U
WCI0/Tb30BaHbl HayYHbIe TEPMUHbI; OTBET CaMOCTOSITE/IbHBIN; OTpe/je/ieHus TIOHSITUI HeTlo/THbIe,
JIOTTyI1[eHbl He3HAUMTE IbHbIE HaPYILEeHHsI B TTOC/IeI0BATEIbHOCTH U3/IOXKEHUS]; HeOO/IbIIINe HeI0CTaTKU
TIPU UCII0/Ib30BaHUM HAyUHBIX TEPMUHOB; IeMOHCTPHUPYIOTCSI XOPOIIU yPOBEeHb YMEeHUs OTIepUPOBaTh
Hay4YHbIMHU KaTeropusiMH, aHaIM3uPOBaTh UH(OPMaALIUIO;

HenocTaTtouHo pacKpbITO OCHOBHOE CojiepyKaHue yuebHOro Marepurara, He 1oc/ie/loBaTebHoO;
oTIpe/ie/IeHUs IOHSATUN HeJJOCTaTOUHO YeTKUe; AOMYIIeHbI OIMOKU U HETOUHOCTH B MCIT0/Tb30BAHUU
HayYHOU TePMHUHOJIOTHU OTIpeZie/ieHUst TIOHSATHH; YPOBeHb YMEHUsI OTlepUpOBaTh HayUHbIMHU
KaTeropusiMy, aHa/IM3UPOBaTh MH(OPMAIIUIO HU3KHIA;

He PacKpbITO Co/iepKaHKe yueOGHOro MaTepuara, U3/I0KeHO hparMeHTapHO, OTpe/leIeHUs TIOHATUN He
YyeTKHe; J0MyIeHbl 3HAUUTe/TbHbIe OLITHOKH B UCTIOTb30BAHUM HAayYHON TePMHUHOJIOTHH OTpe/le/IeHUs]
TIOHSTU; YPOBEHb YMEHHsI OTIepMPOBaTh HAyUHbIMU KaTeropusiMy, aHa/IM3UpoBaTh HHGOpMaI[|I0 OYeHb
HU3KUI.

MeToznuecKkre MaTepyasbl, OTpe/ieIstolye TIPoLeyPy OLleHHBaHHMS KypCOBOM paboThI

Kputepun oLieHMBaHUsI KyPCOBOM PabOTHI

TOJIHO PAaCKpPBITO COJiep’KaHKe MaTepuasa; UeTKO U MPaBUWIbHO JiaHbl OTpe/ie/ieHusl, PaCKpPbITO
cojiepyKaHue MOHSITHI; BEPHO UCII0/Ib30BaHbl HAyUHble TEPMUHbBI; OTBET CAMOCTOSITETbHbIH,
HCII0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHWS; OTBET AUaIeKTUUeCKUM, PACKPBIThI TTPUUMHHO-
C/ieJCTBEHHbIE CBSI3U; J€eMOHCTPUPYIOTCS BBICOKHI YPOBEHb YMEHUsI ONlepUpPOBaTh HayUHbIMU
KaTeropvsiMy, aHa/IM3UpPOBaTh WHGOPMaIHIO;

PacKpbITO OCHOBHOE COZiepKaHue MaTteprasia; B OCHOBHOM TPaBU/ILHO /IaHbl OTpe/iesieHyst TOHSITUN U
WCI0/Ib30BaHbl HAyUHbIE TEDMUHBI; OTBET CaMOCTOSTe/TbHBIN; ONpe/ieieHUs] IOHATUM Hero/HbIe,
JIOTTy1l[eHbl He3HaUUTe IbHble HapyILeH!s B TT0C/Ie/I0BaTe/IbHOCTH U3/I0XKeHUs]; HeOOo/IbIIe Hel0CTaTKA
TIPY UCI0JIb30BAHUM HAyUHbIX TEDMHUHOB; JEMOHCTPUPYIOTCS XOPOLLWK YPOBEHb YMEHHsI OIlepPUPOBaTh
Hay4YHbIMU KaTeropusiMH, aHaIM3MpoBaTh UH(OPMaLIUIO;

HefocrarouHo pacKpbhITO OCHOBHOE CoZiepyKaHue yueOHOro Marepuaria, He 110C/ie/|oBaTe/bHo;
oripeZiesieHusi TIOHSATHI HeZ0CTaTOYHO YeTKHe; JOMYIeHbl OIMOKY ¥ HETOUHOCTH B MCITO/Ib30BaHUN
Hay4YHOM TEpPMUHOJIOTMU OTpe/ie/ieHHs TTIOHSITUM; YPOBEeHb YMeHHsl ONleprpOoBaTh HAyUHbIMU
KaTeropusiMy, aHaIM3MpoBaTh UH(OPMALUIO HU3KUI;

He PacKphITO cofiep>kaHue yueOHOro MaTepHasa, M30XKeHo dhparMeHTapHO, OTpe/ie/ieHus TIOHITUN He
YyeTKUe; AOMYyIeHbl 3HAUUTe/TbHbIEe OLTMOKK B UCIIO0/Ib30BaHUN HayUHOW TEPMUHOJIOTHH OTIpe/ie/IeHusT
TIOHSITUM; YPOBEeHb YMeHHsI OTlePUPOBaTh HayYHbIMU KaTeropysiMM, aHa/In3upoBaTh MH(OPMAaLUI0 OUeHb
HU3KUU.
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9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB OCBOeHHUs KomreTeHLy. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe yka3biBaeTcs KadeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus:, HarpaB/ieHre U MPodU/b MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[TprmepHBbIe BONPOCHI K 3K3aMeHy, 1 Kypc / 1 cemecTp

1.

o1k Ww

®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

CocTosiHMe IMHaMAYeCKOr0 XUMHUUEeCKOro paBHOBecHs. KOHCTaHTa XMMUUeCKOro paBHOBECHS KaK
Mepa rTyOWHBI TPOTeKaH!s MPOLIeCCOoB. ['eTeporeHHbIe paBHOBECHSL.

OcHOBHBbIe MOHATUSL XUMUW. MoJb eZiMHKLIA KOJTMYeCTBa BelljectBa. OTHOCUTe/bHAS ay. [JTHas U
MOJIeKy/IsIpHast Maccel. ATOMHas eZjlMHMLIA Maccel. MonspHast macca.

HomeHk/aTypa KOMIJIEKCHBIX COeJUHEHUM.

OnTponus. CBobozaHas sHeprusi ['166ca. HarpaBneHue XuMIUeCKUX TPOL{ECCOB.

[TepBbIii 3aKOH TEPMOAMHAMUKHN. DHTa/IbINs 00pa30BaHUs XUMUUECKUX COeJUHEeHHUH.
CranpgaptHoe cocTtosiHve. CTaHjapTHBIE SHTa/IBIMKA 00pa3oBaHus. TepMOXUMUSI.
OK30TepMUYeCKUe U SHJ0TepMUYeCcKre XUMUUeCcKre peakliiu. 3akoH ['ecca.

@akTOpBI, BAUAIOLIME HA KOHCTAHTY XUMUUeCKoro pasHoBecus. [Ipunnun Jle Ilaresbe.

3aKkoH cOXpaHeHUs SHepruu. BHyTpeHHss1 SHeprus CUCTEMBI U ee U3MeHeHUe TIPU XMMUUeCKUX 1
(ha3oBbIX MpeBparjeHusiX. PopMbl 0OMeHa sHeprueli CUCTeMbI C OKpYKarolriel cpefjod. Terora u
pabora.

CKOpOCTb XMMUYeCKOH pPeakLiy.

[ToHsiTHe 5KBUBA/IeHTa B KUCIOTHO-OCHOBHBIX U OKUC/IUTETbHO-BOCCTAHOBUTETbHBK PeaKL[UsX.
MossipHast Macca 5KBUBa/IeHTa.

OnpejenieHre KOMIUIEKCHBIX COe/lMHeHU. BHyTpeHHsIs1 U BHellHss cdepa.
KomrmnekcoobpasoBaress, murangpl. Kiaccugukaiys muraios.

Koppo3sus. Xvumuyeckasi 1 a7eKTpoxuMuueckasi Koppo3susi. briokopposusi. MeToibl 3a1yThI
MeTaJlJIOB OT KOPPO3UH.

3aKOoH MOCTOSIHCTBA cocTaBa. [I0CTOsTHHBIN Y IIepeMeHHbI COCTaB. 3aKOH SKBUBa/IeHTHBIN
OTHOLLIEHUM. 3aKOH NPOCTBIX KPAaTHBIX OTHOIIIEHWH. 3aKOH ITOCTOSIHCTBA CBOWCTB:

OcCHOBHBIE MOHATHS U OTpe/iefleHrsi XMMUUeCKON TepMoArHaMuo«. Crucrema. TUnbl cUCTeM:
OTKpBITas1, 3aKpbITasi, U30/IMPOBaHHasl, FOMOreHHas1, reTeporeHHas. TepMoguHaMuueCKye
rapaMeTpbl OPOJJHOU CBSI3U U ee POJib B XUMUM HeOpraHu4eCcKuX BeleCTB.

OCHOBHOM 3aKOH XMMHYeCKOM KMHEeTUKH — 3aKOH [IeMCTBYIOLMX Macc. KoHCTaHTa CKOpOCTH.
BopopopHas cBsi3b. [IpoyHOCTh BOJOPOHOM CBsA3M. PacripocTpaHeHHOCTb BOIOPO/IHOM CBSI3U U ee
POJIb B XMMUM HeOpraHu4yeCKuX BelleCTB.

@akKTOpkl, BAUSIOLLME HAa CKOPOCTb XUMHUYECKOW peakLii. 3aBUCUMOCTb CKOPOCTH peakKLiiy OT
Temrneparypsl. [IpaBuno Bant-I'opda. TemnepaTypHbii KO3(QOULIMEHT.

OneKTponr3 KaK OKUC/IUTE/IbHO-BOCCTAaHOBUTEBbHBIN Mpoliecc. 3akoHbl Papajesi. D1eKTpoJIu3 B
pacruiaBax ¥ BOLHBIX pacTBOpPax 3/1eKTPOJIUTOB.

['a30Bbie 3aKoHbI. [TOHSTHe MleanbHOro ra3a. 3akoH 00beMHBIX OTHOILIIeHUH. 3aKOH ABOTaZipo.
Yucno ABoragpo. MossipHblii 00beMm.

3akoH boiinsi-Mapuotra. 3akoH [eii-JTtoccaka. 3akoH Illapsis. YpaBHeHue 00beiHEHHOTO
ra3oBOro 3akoHa. 3akoH [layneToHa. [lapiuanbHoe faBiieHye ras3a. YpaBHeHUe COCTOSHUS
W/lea/IbHOTO rasa.

XUMHUUeCKUe UCTOYHUKU TOKa. ['ajibBaHUUeCKUe 3/1eMeHThbl. AKKYMY/IATOPBI.
Me>xmoneKy/isipHOe B3auMogelicTBre. OpreHTalMOHHOe, UHYKL[MOHHOEe, IUCIIePCUOHHOE
B3aUMO/IeHCTBHE.

YpaBHeHWe AppeHuyca. DHeprusi akTuBaluu. [ToHsATHe 06 aKTUBUPOBAHHOM KOMIL/IEKCe.
fBnenve karanusa. Karanusaropsl. ['oMOreHHbIN, reTeporeHHbIN Karaaus. Ponb Karanusa B
OCYIL[eCTB/IEHUM XUMUUYECKUX U OMOXMMUYeCKUX TIPOLIeCCOB
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24. Metannueckas cBsi3b. [IpeficTaBneHre o 30HHOU Teopyy. MeTasuibl, MONTYNIPOBOJHUKHY,
V3071 TOPBI.

25. NoHHas cBsi3b. HeHanpaBieHHOCTb M HeHAChIIaeMOCTb MOHHOU CBsA3U. CTPYKTypa MOHHBIX
coeIUHeHUM.

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

1. Oxkcuppl a30Ta, NosyuyeHue, XuMHUJeCckue CBOMCTBa U PUMEeHEeHHe.

2. JInokcup kpeMHus. Kpemuuesas kucnora. Crekia , CUIMKarhl. [ToiMKpeMHUeBbIe KUCIOTHI.
IHemeHT.

3. Cepa. AnnorponHsle MogubuKaly. BaxkHelilye coeiiHeHUs Cepbl, KX CBOMCTBA, Mo/yueHre U
TpakTHUyeCcKast 3HaUMMOCTb.

4. A3oTHble ynoOpeHus. AMU/IBI , UMU/IBI U HUTPU/BI META/JIOB. 3HAaUeHHe a30Ta B
MUPOTEXHUYECKOM MPOMBILIIEHHOCTH.

5. Kucnopog. Monekysna kucnopoga. ITosmyuenue kucnopoza. B3anmopelctsre ¢ KUCI0pOAOM
MIPOCTBIX U CJIOKHBIX BeljecTB. O30H .OCHOBHBIE COeMHEeHUSI: IepOKCH/bl, Fa/IOreHU/IbI.

6. Crnoco0pbl o/TyueHrs1 U XUMHUeCKHe CBOMCTBA a30THOM KMCJIOTHI. [IeiiCTBHe ee Ha MeTa/lIbl U

HeMeTasl/lbl.

7. BopopopHble coefuHeHus cepbl. CepoBOJOpOJ, , TOKCUUHOCTh cepoBozopoga. [TomucynbduHble
COeJMHeHUs!.

8. A30THas ¥ a30TUCTasA KUCJIOThI, UX MTO/IyYeHue, IPaKTU4YeCKoe UCII0/Ib30BaHue KUC/IOT U UX
COJIeH.

9. TMomubophsbie kUCOTHL. bypa. 'anonaneie coefvHenust. TerpadTopbopHas KMCI0TA U ee COJIH.

10. Buonoruueckasi 3HauuMoCTh hocdopa. YnobpeHusi Ha ocHoBe ocdopa. ['aoreHn bl U
cynbduab! pocdopa.

11. bBop, HaxoxJeHe B ripupoge. bopoBopopoaHble coeuHeHus. CoeZjuHeHUs C MeTajlllaMH, a30TOM
Y KUCI0poAoM. OKCHbI U TUAPOKCHUJIBI.

12. Okcuppl cepel. KMC/IOTBL: cepHUCTas U CepHast, ITOJIMTUOHOBbIE KHUC/I0ThI, THOKUCJIOTHI,
Ha/IKUCJIOTBI.

13. ®usnyeckre U XMMUYeCcKre CcBoWcTBa (ocopa B pa3nuuHbIX MoauuKaLusax. BorgoposaHbie
coefiHeHus (pocdopa.

14. SnekTpoHHOE CTPOeHHe, CBOMCTBA, Mo/yueHue 1 rpuMeHeHre bopa

15. Kucnopogssle coefuHeHust pocdopa. OKCOKUCIOTHI U UxX conu. Pocdopucras u
dhocdopHoBaTucTas kuciotel. OprodopcdopHasi, nonudocdopHbie, MeTagochopHbIe KUC/IOTHI.
Mertacdocdats! u nommpocdars!.

16. TTpuMeHeHMe BO[OPO/ia B TIPOMBIIIVIEHHOCTH 1 B TabopaTopHOi TipakTuke. Bozga. 3nekTpoHHOe
CTpPOEeHHe MOJIEKYJI U UX MeXXMOJIeKy/IsipHOe B3aumozencrsue. Bogopozassle cesasu. Ilepeknch
BOZOPOJa.

17. HaxoxxzeHuve B IpUpo/ie, CII0CO0bI MosyyeHus, (pu3nuecKre 1 XUMUYeCcKre CBOMCTBA CephI.
TepMuueckue npeBpallieHs Cephl.

18. OcHOBHBIe HanpaBIeHWs: COBPEMEeHHON XUMUU.

19. DnekTpoHHOE CTpOeHKre, CBOMCTBA, HAaX0XKIeHHe B IPUPO/e, CTIOCOOBI MOTyYeHUsl U IPUMeHeHe
11]eJIOYHO3€eMeJIbHBIX MeTa/lIOB.

20. X¥M13M KOHTAKTHOTO M HUTPO3HOTO CIIOCO0O0B MPOM3BO/[CTBA CEPHOM KUCIOTHI. [1upo- u
repcepHasi KAC/I0Ta.

21. TlonyyeHue ¥ CBOWCTBA COeJUHEHUM aTFOMUHUS: OKCU/IbI, TUIPOKCH/IbI, COJTH.

22. buonoruueckasi posib a3oTa. A30THble yo0penus. TepMuueckoH pas/ioykeHre HUTPaToB.

23. KucnopozHble coeiiHeHYs1 KpeMHUs. [loMMKoHAeHcalysl KpeMHUEBOW KUC/IOThI. CTeKII0, LIEMEHT,
0eTOH 1 UX MPOU3BOACTBO.

24. T'epmanui, onoBo, cBUHell. CBOMCTBA, M0/ly4yeHre U IPUMeHeHe

25. D/IeKTpOHHOE CTpPOeHHue, CBOMCTBA, NT0JIyueHre U IpUMeHeHe altoMuHus. Ero BakHenime
coelMHeHUsl. AJIFOMUHOTEpPMUSL.
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
. BogopoaHble 1 KMCI0pogHbIe coerHeHus yrnepoga. CriocoObl oyueHus: M IpUMeHeHHe COZIbI U

44

45.

46.

47.

48.

49.

50.

51.
52.

53.

54.

55.

Bepummii 1 maruuii. OOI1jasi XapaKTepUCTUKA TIPOCTHIX BEIeCTB U coeinHeHUH. OKCU/TBI U
ruzpokcuel. bepunnarel. Tokcukonorusi.

ONeKTPOHHOEe CTPOeHUe, CBOMCTBA, MOTyUeHHe U TIPUMEeHeHe 11eJI0UHbIX MeTasuioB. x
Ba)kHelIIMe coefvHeHus. KanmuiiHble 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 IpUpoyie,
XMMHYEeCKHe CBOMCTBA, M0/lyYeHre U [IpUMeHeHue rajioreHoB.

3aKOH paIM0aKTUBHOIO pacrazja. 3akoH cMmeleHus. Ilepuog nonypacnazga

Crioco6bI nosyueHust, XUMHUYeCcKre CBOMCTBa U NpuMeHeHre amMmMmuaka. Coiv aMMOHUSI.

[Tpon3BOACTBO CEPHOM KUCIOTHI M BO3HHUKIIIME TIPH 3TOM MPO0/IeMbI 3arpsisHeHHsT OKPY KaroIei

cpefbl. bronorrnueckasi posib cepbl, KpyroBOPOT ee B TIPUPO/JE.

OO0111ast XxapaKTepUCTHKA 3/IEMEHTOB TIOATPYIbI yIiepoza. Kpucranmmueckrie MoaudUKaum
yI7epojia, HaxoXx/ieHue B MpUpo/ie, XUMUUeCKre CBOMCTBA 1 TIPUMeHeHure yriepo/ia.

lanmai, uHAWK, Taaauii. CBOMCTBA MPOCTHIX BellleCTB. BakHelllve XUMHUYeCcKe COeJUHeHUSI.
Oxkcufpl, TUAPOKCU I, conu. [TonyueHure U ucmosib3oBaHUe. TOKCUKOIOTUS.

KucnopogHeie coerHeHust 6poma u iozia. XvMUUeCcKre CBOWCTBA, CTIOCOOBI MOTyueHUs U
TIpUMeHEeHHUSI.

. JlaboparopHbIie ¥ TIPOMBIIIIJIEHHbIe CTTOCOOBI MosTyueHust Bogopoza. Ero dhusnueckue u
XUMHUeCKue CBOUCTBa. [IprMeHeHue BoJjOpoja.

KucnopoHbie coerHeHus xyiopa U propa. VX XxuMuueckre CBOMCTBA, CIIOCOOBI TIOyYeHUS U
TipuMeHeHue.

. IckyccTBeHHasi paIMOaKTUBHOCTh. MeueHble aTOMbI ¥ UX IPUMEHEeHHe

CoeauHeHUs1 cepbl C BOAOPOJOM U MeTasljlaMu. VX monyueHre, CBOMCTBA U IPUMeEHeHUe.
Okcuppl yriepojia. YrosbHast KUCIO0Ta U ee coii. KapOoHUIbHBIE COeTUHEHST METAJIIOB.
CoezviHeHus yIyiepozia € a30TOM U rajioreHamu. KpyroBopor yriepozia B ipupo/e.

[Tonyyenue u nprMeHeHWe CEPHOTO aHTUApUa. Ero XxuMuueckue CBOMCTBA.

MpIi1ibsiK, CypbMa, BUCMYT. VIX BO/IOpPO/IHbIE Y KUC/IOPOZHbIe COeIMHEHMUS.

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

CoeauHeHus rajioreHoB C BOAOPOAOM U MeTasuiaMu. [TonyuyeHue, XMuMuueckye CBOMCTBA U
NIpUMeHeHre 3TUX COeJUHEHUM.

OO6mme cBesieHus o sizpe. Apo , Kak AnHaMHUuUecKasi cucteMa. OCHOBHbBIE TIPOLIECCHI B HEM.
EcTecTBeHHas paiM0aKTUBHOCTh. Pa/iioakTUBHBIE ceMeliCcTBa

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

CBuHel 1 ero coeguHeHus1. OKMC/IUTe/IbHbIE CBOMCTBA COeJMHEHUU CBUHL|A B BICIIEN CTelleH!
okucsieHus1. IIpomsbliieHHast 3HaUMMOCTh CBUHLIA U €r0 COeIMHEHHH.

HaxoxeHue B iprpo/ie, MojlyueHe, CBOMCTBA M pUMeHeHue KpeMHUsl. Coe/iliHeHNs KpeMHUSI C

BO/IOPO/IOM, Ta/loreHaMH U MeTaJlJlaMU.
I'vapasuH, a30TOBOJOPOHAs KUCIO0TA. A3U/Ibl, HUTPU/IbI, aMU/ibl, UMU/IbI.

OO011jasi XapaKTepUCTHKA 3JIEMEHTOB T PYIIIThI KUCIOPOZAa. XUMHUUeCKHe CBOMCTBA, CIIOCOObI
T0/IyueHusi U puMeHeHue KUCI0po/a.

CTpoeHre U XUMHUUeCKHe CBOMCTBA CePHOM KUCIOThI B Pa30aB/IeHHBIX U KOHI|eHTPHUPOBAaHHBIX
pacTBopax.

Kucnopognsie coeuHenust cepsl (1V). VX riosiyueHue , CBOHCTBa U IpuMeHeHUe. Pojb 3THX
COeJMHEeHWU B 3arpsi3HeHUM OKPY’Karollel Cpefibl.

OKCH/IbI ¥ TUAPOKCHU/IBI TePMaHKs, 0JI0Ba U CBUHI|A, UX KUCJIOTHO-OCHOBHBIE U OKHUC/TUTEThHO-
BOCCTAHOBUTE/IbHbIE CBOMCTBA. Asb(a- 1 OeTa-0/I0BSHHBIE KUCIOTHI. BOoCCTaHOBUTE/TbHBIE
CBOMCTBa COeIMHEeHUM OJI0Ba.
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56.

57.

BopopogHble 1 KUCIOpOHBIE COeMHeHHUS L1[e/I0YHO3eMe/IbHBIX MeTa/l/IoB. KpyroBopoT Ka/ibLius
B IIpupoze. JKeCTKOCTb BOJBI U ee yCTpaHeHue.

Bopopoga. V3otone! Bofopoza. PacnpocTpaHeHHOCTE B IPUPOZe U BaKHeUIle NPUPO/HbIe
coeuHeHus. SlfiepHble peakLju aTOMOB BOJOPOJA.

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

1.

w

LON A

11.
12.
13.
14.

15.
16.
17.
18.
19.

20.
21.

22.
23.

24.

25.
26.

27.
28.
29.
30.

31.
32.

Maprasen. OCHOBHbIe MYHepasbl, cofepkaliyre Maprasel. [lonyueHve Maprasria U3 IpUpOAHbIX
coenrHeHui. [IpumeHnenne mapranija. CriiaBel Maprasia. OCHOBHbIE COe[JUHeHUSI.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM BaHa usl

OKCH/BI U TUAPOKCH/IBI -MapraHija B Pa3HbIX «CTeMeHsIX OKUCIeHus. MapraHLoBUCTas U
MapraHLoBas Kuc/ioTel. Manranarsl (VII, nepmanranarer). OKMcIUTeIbHbIe CBOMCTBA
IepMaHraHaToB B 3aBUCUMOCTU OT pH cpeppbl.

B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUH BO/Ib(ppama.

[Moarpymnma xpoma. O61rasi XxapakKTepuCTHKa 371eMeHTOB. [IpupoiHbIe coeiMHEHHS XpOMa.
[IpuMeHeHre XpoMa B MeTaJl/TypruM.

B3avMornpeBpalilieH1si OCHOBHBIX COeIMHEHUU rKere3a

OCHOBHBIE K/1acChl COeZIMHEHUH XpOMa: OKCH/IbI, TUAPOKCHU/IbI, CO/TA. XPOMOBBIE KUC/IOTHI.
B3avMornpeBpallleHrsi OCHOBHBIX COeJMHEHU 30/10Ta

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

XpoMa.

B3aumoripeBpalljeH1s1 0CHOBHBIX COeJUHEHUUN UTTPUSI

MomibzeH, Bonbdpam, pesepdopauii. [IpupoaHbie coeprHeHrs. MeTObI MOy YeHus!.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM KaIMHUsI

MosnmbpeHoBasi ¥ Bob(hpaMoBasi KUCIOTHI U UX CO/ii. MosbieHOBbIe CUHH 1 BO/Tb()PaMOBbIe
OpOH3BI.

B3anmonpeBpalieHst 0OCHOBHBIX COeJHHeHUI KobasbTa

[Moarpynma BaHausi. PU3MKO-XUMUYeCKUe CBOWCTBA BaHAAUs HUOOUS U TaHTasa.
Haxoxpenue B npupoze. ITonyyenue. Vcrnonb3oBaHre B MeTa/l/lypruu.

B3aumoripeBpailjeH1s1 OCHOBHBIX COe/JUHEHU JlaHTaHa

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

BsaumorpeBpalljeHusi OCHOBHBIX COeJUHEHUU MapraHLia

[Moarpynma ckauaust (peiko3eMesbHbIe 31eMeHTh). Oblijasi XapaKTepUCTUKa CKaH/Ws1, UTTPUS,
JIaHTaHa Y J1aHTaHU0B. OTKPBITHE 3/IeMEHTOB. YCTOMUMBbIE U aHOMAaJIbHbIE CTeNIeHU OKUC/IeHUS.
B3aumornipeBpailjeH1s1 OCHOBHBIX COeJUHEHUIN MeJ

Komrinekcoobpasyrorue cBOWCTBa BaHaAWs1, HUOOWs, TaHTana. [Ipumenenne. OKCHBI 1
TUPOKCU-/bl. CpaBHUTE/IbHBIE CBOMCTBA 371eMeHTOB. 22 B3aumornpeBpalljeHusi 0CHOBHBIX
CoelMHEeHWW TaHTasa.

PenkoseMenbHble s51eMeHThl (BJ) B MeTanmueckom cocTosiHMK. KoMIieKCHbIe coeIMHEHHSI.
[TpumeHeHne-coesuHenu P303.

B3auMorpeBpaiiieHrs OCHOBHBIX COeJUHeHUI MonbjeHa

[Moarpymma ypuHKa. O611jas XxapakTeprucTrka. MeTannueckue 1UHK, KagMHH, pTyTb. OCHOBHBI®
co-efuHeHus LMHKA. [luHKaTel. Pa3geneHue 1juHKa U KagMmus. KomruiekcHble coeZiUHEHUSI.
CoenuHeHs KaIMUSI

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JUHEHUIN HUKeJIs

Megpb, cepebpo, 3010T0. OCHOBHBIE coefiviHeHus1. [ToyueHne meTaioB
B3aumoripeBpalljeH1si OCHOBHBIX COeJUHEHUN 0CMUSI

PryTHBIE coepunenusa. AManbramel. OgHoBasieHTHas pTyTh. Tokcukonorus. Ilpaktuyeckoe
VICTI0/Tb-30BaHUe L[UHKA, Ka/IMUsl, PTYTU U UX COe/IMHEHUM.

B3aumornpeBpalieHrst 0OCHOBHBIX COeJMHEHU HIOOWSI.

W3Breuenye 30/10Ta aMajabraMMpoBaHieM U LiMaHUpoBaHreM. KomruiekcHble coefiuHeHusI.
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33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

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

54.
55.

56.

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 yia3ephl. [IprMeHeHMe.
B3aumoripeBpalljeH1si OCHOBHBIX COeJUHEHUU I1JIaTHHbI

7Kene3zo. Xumuueckue CBOMCTBA MeTa/UTMUeCKOro »kene3a. [Tonyuenue >xenesa.
BsaumoripeBpalijeH1s1 OCHOBHBIX COeJUHEHUU POJUs

Onements! VIII rpynmel - Tpyaza »keses3a v 31eMeHThI OTPYNIibl M/IaTUHBI.
BsaumoripeBpalijeH!si OCHOBHBIX COeJUHEHUU JKesle3a

Bbe3nomMenHsbili Tipouiecc. Psj 3akucu xene3a. CoepuHenust xesie3a (I111). Okcupbl, THIPOKCUBI.
B3anmonpeBpalieHst OCHOBHBIX COeJUHeHMI KobasbTa

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

CoeuHeHHs1 371IeMeHTOB TIOATPYI KobanbTa U HUKesisi. O6111it 0630p MIaTHHOBLIX METAaJIIOB.
Xa-pakTepHble CcTereHy oKucaeHus. KoMmriekcHble coefrHenus. IIpruMmenenue.
B3auMorpeBpaiiieHrs 0OCHOBHBIX COeJJUHeHu# cepebpa

Koppo3us u 6oprba c Heit. KapboHU/IBI MeTasIOoB.

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JMHEHUI BaHausl.

[MonyueHue coeJUHEHUI BBICOKOW UHMCTOTHL. MeTO/ibl ITTyOOKOM OUMCTKH.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM CKaH s

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

Metoz noHOOOMeHHOTO pa3zenenusi. Pa3enenue cmeceil MeTogaMu CyOIMMariiy v ra30Boi
xpomMarorpaduu.

B3aumoripeBpalijeH1si OCHOBHBIX COeJUHEHUU TeXHeLlHs

OKCTPaKL[MOHHBIN MeTO/, CUHTe3a, KOHL|EHTPUPOBaHHs1, OUYMCTKH U pasfie/ieHusl HeopraHuyeCcKUx
COeIMHEeHUM.

B3aumoripeBpalljeH1s1 0CHOBHBIX COeJUHEHU 30/10Ta.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
OENEPAJIBHOE 'OCYJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIHEI'O OBPASOBAHUA
«YOVIMCKNI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuUT
Kadenpa 6uonoruu, 3Ko10ruu ¥ XuMUn

OucuuruivHa: O611as ¥ HeopraHuyecKast Kypcossle 5k3amens! 20__-20__ 1.
XUMUS Harpasnenue 04.03.01 Xumus BO
ouHasi popma 06yueHus [Tpoduns: Hedrexumus u xumuueckas
1 kypc 1 cemecTp TeXHOJIOT Y

JK3aMeHaMOHHbIH OusteT Ne 1
1. OcHOBHbIe MOHATHS XUMHU. MoJ/b eZIMHMI]A KOJTUUeCTBa BeljecTBa. OTHOCUTe/TbHAS ay.
TUTHast ¥ MOJIEKY/ISIpHasi MacChl. ATOMHAs! e[JMHUIIa MacChl. MosisipHasi Macca.

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

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

[ITkasa oLeHUBaHUA [AJi SK3aMeHa:
- oT/IMYHO — OT 85 710 110 6ansioB (Bk/mouast 10 rmooipuTebHBIX 6asIoB);
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- Xopo1o — oT 75 fo 84 6annos;

- yJI0B/IeTBOpUTEBHO — OT 60 710 74 6asnos.;

- HEYZIOB/IETBOPUTEBEHO — MeHee 60 6asioB.

ITpu orjeHKe OTBeTa Ha FK3aMeHe MaKCUMajlbHOe BHUMaHHe J0/DKHO YAeAThCS TOMY, HACKOJTBKO TOJTHO
PacKpbITO COZiepyKaHWe MaTepuara, UeTKO U MPAaBU/IbHO JIaHbI OTIpeZieieHus], PACKPBITO COZiepKaHue
TIOHSITUM, BEPHO JTU UCIIO/Ib30BaHbI HAyUHble TEPMHUHBI, HACKOILKO OTBET CaMOCTOSITE/TbHBIH,
WICTIO/TH30BaHbI JI pPaHee NMproOpeTeHHbIe 3HAHUS, PACKPBITHI JT1 PACKPBITHI IPUUYMHHO-C/IeZICTBEHHbIE
CBSI3U, HACKOJILKO BBICOKHH YPOBEHb YMEHUS OTIePUPOBAHMSI HAyYHBIMU KaTerOpUsIMU, aHa/In3a
uH(popMaLMH, B1aZieH!s] HaBbIKaMU TIPAKTUYeCKOM /IesiTe/TbHOCTH.

Kpurepuu oLieHKH :

- OLIeHKA " OTVIMYHO!BBICTAB/ISIETCS CTY/IEHTY, eC/IM CTYAEHT Jjasl TI0/IHbIe, Pa3BePHYThIe OTBETHI Ha BCE
TeopeTHUeCKHe BOIIPOCHI O1ieTa, IPOAEMOHCTPUPOBA 3HaHKUe (YHKIIMOHATBHBIX BO3MOXKHOCTEHH,
TePMHUHOJIOTHH, OCHOBHBIX 37IEMEHTOB, YMeHHe MTPUMeHSTh TeopeTHUeCKre 3HaHUS TPY BBITIOTHEHUH
TIpaKTHUeCKUX 3a/aHuil. CTyzeHT 6e3 3aTpyJHEHUI OTBETU/T Ha BCE /IOTIOJTHUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckast YacTb pabOTHI BBITIOJTHEHA TIOTHOCTHIO Oe3 HETOUHOCTEH 1 OIINOO0K;

-OIleHKa ""XOpOILI0" BBICTAB/ISIETCS CTY/IE€HTY, €C/TU CTYJEHT PacKpbL/l B OCHOBHOM TeOpeTUYeCKUe
BOIIPOCHI, OJHAKO AOMYIIeHbl HETOUHOCTH B OTIpeZie/IeHUH OCHOBHBIX MOHATHH. [1pyu oTBeTe Ha
JIOTIOTHUTE/TbHBIE BOTIPOCHI JIOMYIIeHbI HeOO/IbIIie HeTOUHOCTH. [1pH BBITIOIHEHHH MTPAKTHUECKOM YaCTH
paboThI AOMYIIeHbI HeCyI[e CTBEHHbIE OITUOKM;

- OLIEHKa "y OB/IETBOPUTE/IBHO "BBICTABISIETCS CTYAEHTY, €C/IU TIPH OTBETE Ha TeOPeTHUeCKHe BOTIPOCHI
CTY/IEHTOM JIOTYIL{eHO HeCKOJIBKO CYIL[eCTBeHHBIX OIIMOOK B TOJKOBAHHWM OCHOBHBIX TIOHATHI. JIOTHKa 1
TIO/THOTA OTBETA CTPAZAI0T 3aMETHBIMU M3bsHAMHU. 3aMeTHBI MPO0esbl B 3HAHUU OCHOBHBIX METOZIOB.
TeopeTnueckye BOIPOCHI B I1€/I0M H37I0’KEHBI I0CTaTOYHO, HO C TIPOITyCKaMH Matepuasna. Vimerorcst
TIPUHLIMITMA/IbHBIE OLIMOKY B JIOTHKE MOCTPOEHUsI OTBeTa Ha Borpoc. CTyeHT He perus 3a/iauy Wi Mpu
pellieHnH OMyIIeHbI rpyObie OIMOKY;

- OLIEHKA "'Hey/|0B/IeTBOPUTE/IbHO " BLICTAB/ISIETCS CTYAEHTY, €C/IA OTBET Ha TEOPETUYECKHE BOTIPOCHI
CBUJETebCTBYeT O HeITIOHMMAaHUU U KpaiiHe HeIloJTHOM 3HAHWH OCHOBHBIX TIOHSTHI U METO/IOB.
OO6Hapy>KHBaeTCsl OTCYTCTBHE HABBIKOB MPUMEHEHUs TEOPeTUUECKUX 3HAHWH TPU BBITIOJTHEHUU
NpakTUYeCKHX 3a7aHnii. CTyZIeHT He CMOT OTBeTUTb HU Ha OJVH JOTIO/THUTE/IbHBIN BOTIPOC.

1.3. PedTHHT-T/IaH AUCHUTUTHHBI
Tabnuiia iepeBozia 6aiIoB TEKyITlero KOHTPOJIsi B Oa/I/bl peUTHHTA
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PeliTuHr-nnan OJUCHUIT/IMHBI MDeACTaBJ/IEH B H[]I/IIIO}KGHI/II/I 1.

2. YueOHoO-MeToAMYeCcKOe U HH(OPMALOHHOE 00ecnedyeHHe JHUCIUIUITHHBI
5.1. ITepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOH /IMTepaTyphl, He00X0UMOi1 /ISl 0CBOEHHSA
AV CIUIUTUHBI
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OcHoBHas MTEparypa
1. Heopranuueckasi Xumus : yueOHUK JIJisi CTYZ.By30B,00y4.1o Hampas.510500 "Xumus" u
crier;.011000 "Xumusa"B 3-x T. T. 3. Xumus repexofHbix 3neMeHToB. KH. 2 / ; [Tog peg. FO. [1.
TpetbsikoBa .— M. : Akagemus, 2007 .— 400 c.
2. Cgeppanosa, H./I. Ob1jas u HeopraHW4eckast XUMUSL: IKCIIepUMeHTa/IbHbIe 3a[jaud M YTIPayKHEeHUsT
[DnekTpoHHsIM 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. 1. Heopranuueckast xumus : yueb. mocobue / JI. 1. Adbonuna, A. . AniapHes, A.
A. KazakoBa .— HoBocubupck : HI'TY, 2013 .— 104 c. — [IoCTyTI K TEKCTY 3/IeKTPOHHOTO
W3/laHKs1 BO3MOXKEH uepe3 DIeKTPOHHO-0MO/IMoTeuHy0 cucTeMy " YHUBepcUTeTCKasi OubaoTeka
online" .—http://biblioclub.ru/index.php?page=search_red

2. Eropos, B. B. Heopranuueckasi 1 aHauTHUeCKast XUMHsl. AHa/TUTAYeCKasi XUMUS [ D/1eKTPOHHBIN
pecypc] : yuebnuk / B. B. Eropos, H. 1. BopobbeBa, 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
NMPOrpaMMHOro odecrniedeHHs, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/TUHBI

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

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

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

4. OnektpoHHas 6bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

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

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

7. HatmoHasnbHas rartdopma OTKpbeITOro o6pa3oBaHust npoed.ru [D1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvky BamikopTrocTaH [3neKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

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

IIporpaMmHoe obecrieueHue

1. YTIP3A "3Okonor" 4.0, Moaysnb "3actpoiika u Bbicota", Mmogyab "T'MC-Crangapt” - [JoroBop
Ne33-VIII-2018 ot 30.08.2018r.
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https://e.lanbook.com/
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2. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, JoroBop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

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

4. Marematnueckuii naket Scalib - BecriiatHas nuuensus https://www.scilab.org/about/scilab-open-

source-software

6. MaTepl/laJIbHO-TEXHI/I‘lECKaﬂ 6838, HEOGXOJI[I/IMHH AJIA OCyIIeCTB/ICEHUSA 06pa30BaTeJ'le0I‘0

npouecca 1o JUCIUNIUHe

HanmeHoBanue
CrielMaIM3upPOBaHHBIX
ayIMTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pynoBaHus,
MIPOrpaMMHOTO 0becrieueHust

Aynutopus 11(b®)

JlekumonHas, Cemunapckas, s
KypCOBOTI'O ITPOeKTUpOBaHus, s
KOHCY/IbTaLAn

KommyTarop d-link , uctounrk
GecriepeboitHOr0 TTUTAaHUS apc,
KOMIIbIOTepHI B cOope, 10CKa.
[TporpammMHoe obecrieueHue
1. YTIP3A "3xkonor" 4.0,
Mopyns "3acTpoiika u
BbIicoTa", moayns "T'MC-
Crangapt"
2. Maremarrueckui nakeT
Scalib

Aynutopusi 21(BD)

st xpaHeHus1 060py/[0BaHUS

JUCTUNIATOP, BBITSDKHOM LIKad,
CpeJiCTBa MOXKapOTYLIeHUs!.

Aynutopus 22(b®P)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaLMK, [1/11 KOHTposisl 1
arrecTralyu

Cetid, My/TETUMEIUATIPOEKTOP ,
OapoMeTp, MeUITMHCKast
anTeuka, Cpe/iCTBa
MOKapOTYIIIeHUs, TUTUTKA
371eKTpUUecKast, Habop
apeoMeTpOB, 1iKad BLITSDKHOU p/
I KepaMOTPaHUT BCTPOEHHHBIH
BEHTU/ISITOP, Habop
71ab0paTOPHBIX TEPMOMETPOB,
Becsl hl-200 ¢ 6/10KOM ITUTaHUS,
arrapar Kura, Ta3oMeTp,
HaCTeHHbIN KpaH J/Is
MPOEKTOopa, AOCKa.

Aynutopus 34(b®P)

[nst KOHCy/IbTalui

MOHUTOP, CUCTEMHBIN OJIOK,

cetid, mdy kyocera 2140.

[TporpaMmMHOe obecrieueHHe
1. Windows

YwuranbHbii 3a1(PM)

[yt camocTosITe/TbHOM PabOThI

Kcepokc kyosera, mpuHTep canon
Ibp 810, yue6Hast mebens Ha 100
MOCa/IOYHBIX MECT, yueOHO-
MeTOoZMYeCKre MaTepHuaJibl.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. Windows
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