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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

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

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

Oo61ernpodeccroHanibH

blé HaBbIKU

Crniocoben
aHa/IM3UPOBaTh U
WUHTEPIpPeTUPOBATh
pe3y/IbTaThl XUMHUUEe CKUX
9KCIIEPUMEHTOB,
HabO/roeHni 1
nusmepenuii (OITK-1);

OIIK-1.1. 3HaTth
CI1I0co0BI aHa/IM3a u
HUHTeprpeTaryu
pe3y/ibTaToB
XUMHUE CKUX
9KCITIEPUMEHTOB,
HaO/moeHni 1
H3MepeHnun

AHanusupoBarb
pe3yJsbTaThbl
XUMHYECKOTO0
3KCIIeprMeHTa

OIIK-1.2. YmeTb
MIPUMEHSITh CITOCOOBI
aHasm3a u
WHTepIIpeTaLn
pe3y/ibTaToB

XUMHUUe CKUX
9KCIIePUMEHTOB,
HabJTroIeHn 1
V3MepeHU

[TpuMeHsITH CrIoCOObI
aHanM3a u
WHTEepIIpeTaru1
pe3y/bTaToB
XUMHUYECKOTO
3KCIepUMEeHTa

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

XUMUUe CKUX
9KCTIepUMEHTOB,
Hab/moeHni 1
V3MepeHUn

Vcrnonb30BaTh HaBLIKU
BJIa/IeHUs] aHA/TM30M U
WHTepIpeTaluu
pe3yJ/ibTaToB
XUMUUECKOTO
JKCITIePUMEHTA

CriocobeH MpOBOAUTD C
cobnrofeHneM HOpM
TeXHUKH 6e30macHOCTU
XUMUUeCKUM
9KCIePUMEHT, BK/IIOYast
CUHTE3, aHa/Tu3,
M3yueHUe CTPYKTYPhI U
CBOMCTB BellleCTB U
MaTrepuaroBs,
WCCiiefloBaHNe
TIPOLIECCOB C UX
yuactuem (OIIK-2);

OIIK-2.1. 3Hatb
METOJIUKY TTPOBEeZIeHUSs
XUMHYeCKOTO
9KCITIEPUMEHTA C
cobmoZieHreM HOpM
TeXHUKH 0e30I1aCHOCTH,
BKJIIOUAsi CUHTE3,
aHaJu3, U3ydyeHue
CTPYKTYPbI U CBONCTB
BeIIeCTB U MaTepuasioB,
HCciieloBaHNe
TIPOLIeCCOB C UX
yuacTreM

N3yuaTh METOAUKY
TPOBeJ|eHUs
XUMHYECKOTO
JKCIIepUMEHTa,
cobmozast Hopmbl Th




OIIK-2.2. YmeTb
TIPUMEHSITh METOJJUKY
TNIpOBe/IeHusT
XUMHUUECKOTO
3KCIIepUMeHTa C
cobmofeHreM HOpM
TeXHUKU 0e3011aCHOCTH,
BKJTFOUAst CHIHTE3,
aHasu3, u3yueHue
CTPYKTYPBbI Y CBOWCTB
BeIlleCTB ¥ MaTepuasoB,
WCCieJOBaHUe
TIPOLIeCCOB C UX
yuacTuem

[IpuMeHsSITE METOAUKY
TPOBeIeHUsI
XUMHYECKOTO
9KCIIePUMEHTA,
cobmozas npasuna Th

OIIK-2.3. Bnagets
HaBbIKaMU TPOBe/IeHHsI
XUMHYeCKOTo
JKCIepUMeHTa C
co0JTroIeHeM HOPM
TeXHUKH 0e30I1aCHOCTH,
BKJItOUasi CUHTe3,
aHa/n3, U3yJyeHue
CTPYKTYPbI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HcciefloBaHre
TMPOLIeCCOB C UX
yuactvieM

Hcnons30BaTh HaBLIKU
TIPOBEe/JeHUS

XUMMUYE CKOT'O
JKCTIepUMeHTa CoOsTrofiast
HopMmbl Th




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucturuivHa «O011asi U HeopraHUUeCKasi XUMHs» OTHOCUTCS K 00si3aTe/TbHOM UacTHy.

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

[lefb W3yueHWs AWCLUUIUIMHBL (OPMHpDOBaHWE 3HAaHWM, YMeHWHd W BaieHUd B 00/71acTh
HEOPraHWuYeCKoOW XVMHH, YCTaHOBJIEHHE CBSI3U CTPOEHMSI HeOpraHUueCKUX COeZMHeHU CO CBOWMCTBaMU
Y peaKI[MOHHOU CTI0COOHOCTHIO

3. Copaepxanue padoueil mporpamMmsbl (00eM AVCIUIUIUHBI, TUNBI H BH/IbI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYeCcKoe o0ecneyeHrne CaMOCTOSITe/TbHON Pad0ThI 00yJaroIINXCs)



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

COJIEPKAHUE PABOYEW ITPOT PAMMBI

mucturivHbl «O0IIiast 1 HeopraHUJyecKasi XUMUs» Ha 1,2.3 cemMecTp
__O4YHad
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 15/540
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 369.1

JIeKIui 162

MPAKTUUe CKUX/ CeMHUHAPCKUX 0

71ab0paTOpPHBIX 198

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) 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
Kypcogasi 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: JTEKLUH,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKUe 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
CTyZeHTaM (Homepa
13 CITUCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

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

1 kypc

/' 1 cemecTp

Mopnynb 1. BBenenuve. KuHeTuka.
TepmogvHamuka. PacTBOpEI.

Bsenenue

BBe/leHUe

OcH. mut-pa Ne 1

CemuHap

CobecenoBanue,
TectupoBanue

OCHOBBI XUMHUeCKOM TePMOAWHaMUKN

PaCCManI/IBaI-OTCSI BOITPOCBLI OCHOB
XUMMUYE CKON TEePMOJVHAMUKHN

OcH. nmut-pa Ne 2

CemuHap

CemuHap

PactBopsl. OBP

IpencraBneHye 06 UICTUHHBIX U
KOJ/UIOUJHBIX pacTBopax. Ilporecchl
pacTBopeHust. CriocoObl BBIPaKEHUSI
CoCTaBa pacTBOPOB. DHeprus
KPUCTa/JINYeCKOM peLleTKH, SHeprus
conbBaTtalyy. @akTopsl, BAUSIOLIME Ha
pacTBOopUMOCTb. HaceliieHHsbIe,
repechllljeHHble U HeHaChlll|eHHbIe

Hor. mur-pa NeNe
1,2

CobecenoBaHue

JlabopatopHasi
pabora




pacTBophbl. OcaxkeHue
TPYZLHOPaCTBOPUMBIX COJIEN.
ITpousBesieHre paCTBOPUMOCTH.

KuneTrka 1 MexaHU3M XUMUUeCKUX
peakLyin

CKOpOCTb XMMUYECKOW peakLiyy, ee

3dBUCUMOCTB OT MMPpUPOABLI U KOHLIEHTPpalluK1

peareHTOB, TeMrieparypsl. [Iopsaaok u
MOJIEKY/ISIPHOCTb peakliuu. KoHcraHTa
CKOPOCTH U ee 3aBUCUMOCTb OT
TeMIlepaTyphl. YpaBHeHHe AppeHuyca.
OHeprus akTuBaluuyu. MexaHusm u
KWHEeTHKa peakliii B TOMOT€HHBIX U
reTeporeHHbIX cuctemax. LlernHsie u
KosnebaresnbHbIe peakiiuu. [ToHsITHE O
TOMOTr'eHHOM U reTepOreHHOM KaTa/lnse U
ayToKarasuse.

12

Hor. mur-pa NeNe
1,2

CoobieHue

CemuHap

Mopyns 2. Ctpoenue atoma. X.C. ITCXD.
Metogp! vccie0BaHNUs

CrpoeHue aToma

Pa3BuTHe Tpe/CcTaB/ieHU O CTPOEHUN
aroma. [ToHsITHe 0 KBaHTOBOM MeXaHUKe.
Bo/HOBast mpupo/a 3/eKTPoHa.
®du3nueCcKuil CMBIC/T YpPaBHEHHUST
[Ipenunrepa. BomHoBast QyHKIus.
TToHsATHE O KBAHTOBBIX UHC/IaX.
PaswanbHast 1 opbuTaibHast
COCTaB/IsIOLIMIe BO/THOBOM (DYHKLIUU: S-, P-,
d- u f-opburammu. ATomHbIe opOuUTaTH, UX

2.5

OcH. mt-pa Ne 1

CobeceoBaHue

Cemunap




SHEepPruy U rpaHuYHbIe TTIOBEPXHOCTH.
OddekTrBHBIN 3apsi/ SApa U KOHCTaHTa
5KpaHUpoBaHus. [1opsoK 3anomHeHus
3/IEKTPOHaMH aTOMHBIX OpOUTasIei.
[Tpunuwmn Iaynu. ITpaBuna XyHaa.
OneKTpoHHast KOHPUTypalLlysi aTOMOB.
[MoHsiTHS: OPOUTANBHBIN paZinyC U SHEPTHUs
HMOHM3AI[UM aTOMa, CPO/ICTBO K 37IeKTPOHY U
3/1IeKTPOOTPHULIATe/IbHOCTh. PensiTuBUCTCKIE
3¢ dexThl. PagroakTuBHOCTE. CTpoeHUe
sipa ¥ TIpeBpallieH!s aTOMOB.

XumMmuueckasi cBsi3b.OCHOBHBIE MOI0XKeHUSsI
Metoza (MO).Meton MOneKyIsipHbIX
opburareii

[ToHsITHE O TIPUPOie XUMUUECKOU CBS3H.
XapakTepruCTUKHA XUMUUeCKOU CBSI3U:
9Heprsi, JjIMHa, BaJIeHTHBIA YTOJI, OPSII0K
(KpaTHOCTB) ¥ MOISAPHOCTE. [IoHATHE O
pacripeie/ieHUM 3/1eKTPOHHOM TJIOTHOCTH.
MeTo/ibI OnMCaHUs KOBaJIeHTHOM CBSI3U.
OcHOBHbI€ TIOJIOXKEeHUsI MeTOZla Ba/IEHTHOM
cBsizu (BC). Konuenius JIbtouca.
HampaBneHHOCTb U TIONSIPU3yeMOCTb
KOBaJsieHTHOM cBsi3u. [ToHsiTHE O
rubpuM3ai aTOMHBIX OpOUTasei.
JloHOpHO-aKIeNTOpPHOe B3auMO/leliCTBHe.
Hepocrarku metona BC. I'eometpust
MHOT0aTOMHBIX MoJieKy/1. Mogienb
['uniectv: OCHOBHBIE TTOJIOXKEHUS,
rpUMeHeHre U OrpaHuYeHUsl.
MeTarniuueckas CBsi3b Kak 0COObIN cydai
KOBaJ/IeHTHOM CBs13U.OCHOBHbIE T10JI0XKEHUSI
MeTOZla MOJIEKY/ISIpHBIX opbuTaneit (MO).

Pe1tienvie 3amau

CemuHap

10



Meton MO JIKAO. Casi3bIBaroLLfe U
Pa3pBIXJISOLHe OpOUTAITH.
[ByX11eHTPOBBIE ABYX371eKTpOHHbIe MO.
Ocob6eHHOCTH O- U T-CBSI3bIBAHUSI.
OHepreTUUeCcKue Juarpammbl
JIByXaTOMHBIX TOMOSsI/IePHBIX MOJIEKY/T U
HMOHOB, 00pa30BaHHbBIX 1eMeHTaMH 1-To U
2-TO IepuoL0B. JHepPrus UOHU3ALY,
MarHWTHbIE U ONTUYECKKEe CBOMCTBA.
OHepreTUyeCckue yarpaMMbl IPOCTEUIINX
reteposiziepHbix Mosekysn (CO, HF, LiH).
[ToHsiTHe 06 M3037IEKTPOHHOCTH

KoHzieHCUpOBaHHOE COCTOSTHUE BellleCTBa

VoHHast CBAA3b U €€ XapaKTepPUCTUKU:
HeHarpaB/eHHOCTb, KOHCTaHTa MajienyHra,
sHeprusi). BomopogHas cBsizb. Cabble
B3aUMOZelCTBYS: BaH-Zep-BaanbcoBbl
CU/bl. XMMHAUeCKast CBSI3b B KOMILJIEKCHBIX
coeguHeHUsIX. OCHOBHbIE TIOHATHS
KOOPAWHALMOHHOW XUMUU: LIeHTPa/IbHbIN
aToM U ero KOOpAMHALMOHHOEe YHUCJIO;
JIUTaH/Ibl ¥ IOHOPHBIM aTOM; JeHTaTHOCTb,
BHYTPEHHSIsI Y BHEILIHsIST KOOP/IMHALIMOHHbIe
cdeprl. HomeHnknarypa v usomepust
KOMILJIEKCHBIX COeZMHEHHUH.

4

OcH. mt-pa Ne 1
Homn. muar-pa Ne 1

CoobirieHue

CemuHap

10

MeTo/bl vCcCel0BaHUSI HeOpraHu4eCKUX
coeIMHeHUM

OcHOBHBIe TPYIIbl METOJ0B UCC/eJ0OBAHUS
HeopraHuueckKux BelecTs. VIHpopmarus,
roJiyyaeMasi U3 pa3inyHbIX MeTO/|0B
WCC1e0BaHus. PeHTreHOBCKUY,
HeUTpOHOrpaguueCKUi,

OcH. mt-pa Ne 1

[Ipesenrtanus

CemuHap

11



3/ieKTpoHOTrpacduueckuii AU pakiOHHbIE
MeTobl. CrieKTpasibHbIe METO/bI
WCC/IeIOBaHUS: ONTUUeCKas,
PEHTTeHOBCKasi U Meccbay3poBCKast
CIIeKTPOCKOIIHS;
PaZiOCIEKTPOCKONIUE CKHUe METO/bI.
MeTozp! Mcce0BaHUs C UCTIOIb30BaHUEM
CUHXPOTPOHHOTO U3/Ty4YeHUs..
Marsetoxumus. TepMuueckue MeTOZbl
vccnenoBanus. [ToHsiTre o pusmKo-
XUMUYEeCKOM aHasuse.

11

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

3HaueHye NepruoguvYeCKON CUCTEMBbI
s51eMeHTOB. CoBpeMeHHast (hOpMy/IMPOBKa
[Tepuoguyeckoro 3akoHa. CTpyKTypa
MepUoOINYeCKON CUCTEMBI U ee CBSI3b C
3JIEKTPOHHOM CTPYKTYpPOM aTOMOB, 3aKOH
Mo3snu. [lepyoau4HOCTE B USMEHeHU!
3/1IEKTPOHHOU KOH(UTypaLuu
aromoB.[Tepuogp! u rpynmel. Kopotko- u
JJTMHHOIIePUO/IHBIN BapUaHTbI
[Mepuoanueckoit Tabmuibl. [1epuoAUnYHOCTD
B M3MEHEHUU BeJINYUH paZjuiyCoB, SHePrun
VMOHU3aLH, CPOZCTBA K /1EKTPOHY,
3JIEKTPOOTPHULIATE/IbBHOCTU aTOMOB.
[TeproAUYHOCTDL B M3MEHEHUU CBOWICTB
NIPOCTBIX BeleCTB U OCHOBHBIX
XUMHUUEeCKUX COeJUHEHUM (OKCH/IbI,
TUZIPOKCH/IbI, Ta/IOT€HU/IbI).

8

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

CoobiieHue

CemuHap

12

KoHTposbHast paboTa

0.5

12



13

DK3aMeH

36

Wtoro no 1 kypcy 1 cemectpy

54

72

54

1 xypc / 2 cemecTp

1

Mopyns 1. Bogopopn. Oimementsl 1-4 A
rpy1I

Bozopop u ero coeguHeHust

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

BelllecTBa. Knaccudukaiiys ¥ cBoMcTBa
coesuHeHUU Bozjlopoza.llpumenenye
BOZIOPO/ia U ero CoeiMHeHuH.

0.5

OcH. mut-pa Ne 1

IIpe3enTarus

CobecenoBaHue

I rpynmna. Ilenoynsie metasnisl. X
XUMHUeCKHe CBOMCTBA

1. O6mmit 0630p CBOKCTB S-371eMeHTOB |
rpynmnsl.2. Pusnyeckre U1 XuMU4ecKre
CBOMCTBA NPOCTHIX BewecTB. CpaBHeHHe
XUMHUUEeCKOU aKTUBHOCTH I11eJI0YHBIX
MeTaJl/IOB B BOJHOM pacTsope.3.
CoenviHeHus s-351eMeHTOB | rpynmbL.4.
[IpyMeHeHue s-3/1eMeHTOB I rpymrsl U ux
coeguHenud. Kanmii 1 HaTpuii Kak
OviOreHHbBIe 37IEMEHTHI.

0.5

OcH. nmut-pa Ne 2

CoobrieHue

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

1. O61uit 0630p CBOMCTB s-371. 11
rpynmnsl.2. Pusnyeckre U1 XUuMU4ecKre
CBOMCTBA NPOCTHIX BellecTs.3.
CoenvHeHus s-37eMeHTOB 11 rpynmnbi.4.
IIpumenenue s-3nemeHToB II rpymnms! ¥ ux
coefiHeHUM. Kanmbliyii M MarHui Kak
OUOTeHHbIEe 37IEMEHTHI.

Homn. mar-pa Ne 1

Peltienuve 3agau

JlaboparopHasi
pabora

p-snemenTsl I1I rpynnsl. bop u ero
coeuHeHUsl. AJTFOMUHUM U ero
COoeIMHEeHUM

OO61muit 0630p cBoiicTB p-371. 111
rpynmsl. bop — HaxoxzgeHue B pyupofe,
nonyyenve.CTpyKTypa, (pusnueckue u
XUMHUUeCKHe CBOMCTBA MPOCTOr0 BellleCTBa.
Oxkcup 60pa. BopHbIe KUCIOTHI U MIX COJTH.
CtpoeHue 1 cBoiicTBa 60pOBOZIOPOZOB.
[TpumeHeHre 6opa 1 ero CoeJTHeHHH.
ANIOMUHUN — HaxoXKJeHHue B IPUPO/e,
nonyvyenve. CTpyKTypa, prsnueckue u
XUMHUUeCKHe CBOMCTBA

amomuHus. CoeJUHeHUs a/IFOMUHUS.

OcH. mt-pa Ne 1

Pemienne 3amau

JlabopatopHasi
pabora

p- 371eMeHTHI 1V rpynmnel. Yiyiepos U ero
coesuHenus. KpeMHuUM 1 ero coejiHeHUs!.
['epmanMii, 0J10BO, CBUHEL] U KX
COeIHeHUs.

OO0r1miast xapakTepuCTHKa p-371eMeHTOB [V
IpYyMNIILL YI7IepOA. YIiepos, B IIPUPOZe.
AnnorponHsle MoAUbUKALIMY YITIepoja, UxX
cTpoeHue U cBoiicTBa. Kapbugpl, ux

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.
JKoJioruueckasi poib okcuza yriepoga (IV)
Y YrofbHOM KUCI0ThL. CoeIMHEeHs
yrnepoza ¢ azotoM.Kpemuuii. Haxoxxaenue
B nipupoze. [Tonyuenue.Ctpoenue,
¢bu3nueckue U XUMUUYeCKHUe CBOMCTBA
ripoctoro BeljectBa.CoeilHeHUs1 KDEMHUSI
¢ BogopogoM.I'anorenn bl KpeMuusi. OKcup
KpeMHus. KpeMH1eBble KUCIOThI U UX
conu. CWIMKaThl U aJlFOMOCUTUKAThI B
nipupo/ie.IlpyMeHeHre KpeMHUS U ero
coeiiHeHU.['epMaHuii, 0JI0BO ¥ CBUHELI.
Haxoxpnenwve B ipupoje,
rionyueHve.CtpoeHue, pusnyeckre U
XUMHUUeCKHe CBOMCTBA MPOCThIX
BeltjecTB.Coe/lHeHNUs] TepMaHusl, 0JI0Ba U
cBuHLja.[IprMeHeHne repMaHnusi, 070Ba U
CBUHI]A U UX COeUHEHUM.
®du3mroIoruueckoe JelicTBre CoequHeHnH
CBUHLIA.

Mopynb 2. OnemeHTsI 5-8 A rpymL.

OO6111ast XxapaKTepUCTHKA aTOMOB 3/IeMEHTOB
IJIaBHOW NOATPYIIILI V rpynnsl. A30T.
BopgopogHsbie coeguHenus a3ota. OKcupbl
asora. A30TUCTas KUC/I0Ta. A30THas
kuciaora. Hutparel. @ocgop, MbILIbSK,
CypbMa, BUCMYT U UX COeAUHEeHU.

OO0rm1ast xapakKTepuCTHKA P-371IeMeHTOB V -
rpynnsl. A30T. HaxoxzeHue B ipupoze.

6

CobecenoBaHue

[Ipe3enTanus
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[Tonyuyenue.CTpoeHue MOJEKYI,
¢bu3nueckue U XUMUYeCKUe CBOMCTBA
rnpocToro BewectBa. HuUTprabl. AMMuax.
Comu ammonus. I'uapasus,
rUAPOKCHIaMUH. A3uz Bopopoga. OKCrbl
asora. CTpoeHre MosieKy/1. XUMAYeCKHe
CBOMCTBa.A30TUCTast KMUCJIOTA.

Hutputel. A30THas Kuciaora. Hurparsl.
[TpriMeHeHue a30Ta U ero CoeUHEeHUH.
A30T Kak 6roreHHbIN 371eMeHT. OKCHZIBI
aszota B atMocdepe.®@ocdop. HaxoxaeHue
B [IPUPOJe, MoyueHre. A/JIOTPOITHbIe
Moaudukaumu pochopa. Pusnueckue u
XUMHUYeCKUe CBOWCTBA MPOCTOrO
BelllecTBa.CoerHeHust hocdopa
BoziopozioM.Okcuibl hocdopa.
Kucnopozcogepskariye KUC/I0TbI U UX
comu.®ochop Kak OMOTEeHHBIN 37IEMEHT.
docdopHble ynobpeHus. MbIIIbSIK, CypbMa,
BUCMYT HaxOX/eHue B [IpUpoJe,
nonyuenue. CTpoeHue, usnueckue,
XUMHYeCKUe CBOMCTBA MPOCTHIX
BelllecTB.CpaBHHUTe/IbHAs XapaKTepHUCTHUKa
BOZIOPOJHBIX COeAUHEHUM

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

Kucnopop u ero coequrenus. O30H.0011as
XapaKTepUCTHKA aTOMOB 3/IeEMEHTOB
rnaBHoU nogrpymms! VI rpymnmsl. Cepa.
Coepnunenusi 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 npupoge. ATmocdepa 3eMu.
[Tonyuenue kuciopoga.CtpoeHue
MOJIeKYJIbl, (hH3UUeCKUe U XUMUUeCKUe
cBoiicTBa Kucaopoga. Oxkcugel. [Tepokcu,
BOJIOPOZia, ero cTpoeHue U [IpuMeHeHue
Kucsopoga.O30H-CTpoeHre MOJIEKYIbI,
¢bu3nueckre U XUMUUeCKUe CBOMCTBA,
ripuMeHeHre. O30H B atMocdepe.OOImii
0630p p-anemenToB VI rpyrmrsr.Cepa.
HaxoxzneHnue B npupoze.

[TonyueHue. AJIIOTPOIIHBIE MOAU(DUKALIN
cepsbl, pU3NYecKre U XuMu4ecKue
cBoiictBa. CepoBOZIOPOZ, CyIbPU/bI,
nosicynbpuabl. CoeuHenus cepsl (IV).
TuocepHasi KUCIOTa U TUOCY/Ib(ATHI.
Coepunenus cepsl (VI). CepHasi KUC/IOTa,
ee CBOMCTBAa. XMMMU3M I1POLIeCCOB
T0JTyUeHUs1 CePHOM KUCJIOTHI B
MPOMBILIIEHHOCTH. [IpriMeHeHue Cephbl.
Cepa Kak OMoreHHbIH 371eMeHT. CepHUCTBIN
ra3 B okpy»katouieii cpezie.CesieH, TeJulyp u
rosioHui. HaxoxxieHvie B MpUpo/ie,
ToJTyueHre CTpOeHue U CBOMCTBA MPOCThIX
BeljecTB.CpaBHUTe/IbHAsI XapaKTepHCTHKa
KUCJIOTHO - OCHOBHBIX U OKUC/IUTETbHO —
BOCCTaHOBUTEJIbHBIX CBOWCTB COeJMHEHUI
Cephl, cesieHa, TeJlypa U MOJIOHUSI.

10

OO0r11ast XxapaKTepUCTHKA aTOMOB 37IEMEHTOB
rnaBHou noArpymnsl VII rpynmnel. @Top u
ero CBOMCTBA.XJIOp U ero ceorcTea. bpom,
1o/ X CBOMCTBa.

OO61uit 0630p p-3nemeHToB VII rpyrirsl.

6

Jor. muT-pa NeNe
1,2

Pentenne 3amau

JlabopatopHasi
pabora
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@dTop - pusnUecKre U XUMHUYECKHe
cBoMcTBa. BaxkHeliive coeuHeHust pTopa.
dropoBogopos. [InaBrkoBas KAC/IOTA.
[TprmMeHeHre (pTOpa U €ro coeIMHEHUH.
®dusurosornyeckas pojib CoeJUHeHUN
¢dTopa. Xop-Haxox/ieHre B TIPUPO/e,
nosyueHve. drsnueckre U XUMUUeCKUe
CBOMCTBA XJ10pa. XJ/1I0pUbl. XJI0POBOJOPO],
Y consiHasi Kuciota. CpaBHUTENbHAS
XapaKTepUCTHKa CBOMCTB
rasioreHoBoZ0pozoB.Kuciopogcoaep xaiiu
e KUUI0ThI XJ10pa. CpaBHUTe/IbHAS
XapaKTepUCTHKA KUCIOTHBIX U
OKUC/IUTETbHO-BOCTAaHOBUTE/IbHBIX
cBocTB. Conu XJIOpHBIX KUCA0T.Bpom 1
rion. HaxoxxzeHue B ipupoge ¢pusnyeckue
Y XUMUYecKue cBoicTBa.CpaBHUTeIbHAS
XapaKTepUCTHUKa CBOUCTB COeJMHEeHU
rasioreHoB. [IpumMeHeHne 6poma u Hoga. Mx
Ouosioruueckast posib.

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

12 KoHTtponbsHast paboTta 0.5

13 Kypcogast pabora 10

14 JK3aMeH 36
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Wroro 1o 1 Kypcy 2 ceMecTpy

54

72

54

2 Kypc / 3 cemecTp

1

Mopynse 1. DnemeHTs! 3-7 b rpymn.

OnemenTsl III rpyrinbl: cKaH U, UTTPUM,
JlaHTaH

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

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

CemuHap

JlaboparopHast
pabora

d-35emeHTHI [V rpymnrel

O61muit 0630p d-anemenToB [Vrpyrmb.
HaxoxjeHue B Ipupozie U NojiyyeHre
TUTaHa, LIMPKOHUS, radHus. Prsnyeckue u
XMMHYeCKHe CBOMCTBA MPOCTHIX BelL|eCTB.
OneMeHThI 4-1 IpyNIbl: TUTaH, LIUPKOHUH,
rabHui

OcH. mut-pa NeNe
1,2

[Ipesenranus

[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 BElLL|eCTB.
OrieMeHTbI 5-i TPYTITbL: BaHa Ui, HUOOUH,
TaHTas

OcH. nmut-pa Ne 1

[Ipe3enTaryis

IIpe3enTarnuis
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d-anemenTsl VI rpynmbl. CoeiiHeHUsI
xpoma.MosnubzeH, Bonb(pam U Ux
Coe/IMHeHUs..

OO6muii 0630p d-3memeHToB VI rpymnmebi.
HaxoxeHre B IpUPO/Ie U TTOTyYeHHe
Xpoma, MoJTHO/ieHa U Bosib(ppama.
dusnueckre U XUMUYeCKre CBOMCTBA
MPOCTHIX BelllecTB. KHMC/IOTHO-OCHOBHBIE U
OKHCJTUTETbHO - BOCCTAHOBUTE/IbHBIE
CBOMCTBa COeIMHEHUM XpoMa.
KomriekcHble coefJUHEHUsT XpoMa.
CoenuHeHust MombieHa U Bosibpama.
KomriekcHble coeluHeHNst MOTUOieHa U
Bosibpama. Knactepel. CoeHeHuUs
Mo/bzieHa ¥ Bosib()paMa B >KUBBIX
opranusmax. [IpumeneHne xpoma,
Momb/ieHa, Bosib()pama U UX COeAMHEHHH.

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

IIpe3enTarus

JlaboparopHasi
pabora

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

OO6mmas xapakTepuctka d-3memeHToB VII
rpynnmbl. HaxoxkaeHue B mpupoje 1
nonyyeHue. dusnyeckrie U XuMHuuye CKue
CBOMCTBA MPOCTHIX BeljecTB. KucioTHo-
OCHOBHBIE Y OKUC/ITUTEJILHO-
BOCCTaHOBUTE/IbHbIE CBOMCTBA COeIMHEHUM
Maprasia. CoelMHeHNs TeXHeLWsl U PeHUSI.
KomrmiekcHble coeiIMHeHUs] MapraHija,
TexHelUs1 U peHus. [IpruMeHeHne MapraHiia,
TeXHeLUsl, PeHUsI U UX COeIMHEeHUM.

OcH. mut-pa NeNe
1,2

CoobirieHue

JlabopatopHasi
pabora

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

O61umii 0630p d-3nmemenrtoB VIII rpynmbi.
JKeje30 — HaxoXxzeHve B IPUpPOZe 1
T0JTyueHue CI1/IaBOB Kejie3a. AJIJIOTPOITHbIE
MoJu(UKaLKK >kesne3a. Pusnueckre U
XUMHUUeCKHe CBOMCTBA MPOCTOr0 BellleCTBa.
ATMocdepHas KOppo3usi Jkeresa.
CoenvHeHnus xesne3a. [IprMeHeHue xenesa,
ero CrJiaBoB U coeJuHeHui. XKene30 Kak
OGuoreHHbIH 371eMeHT. DieMeHThI 8-
IPYMIIbL: JKejie30, pyTeHUu!

4

OcH. mut-pa Ne 1
Hor. mur-pa NeNe
1,2

CobecenoBanue

JlabopatopHasi
pabora

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

HaxoxjeHuve B ripupoje v
nosiyyeHue.dusryeckue U XMMHUUyeCcKue
CBOMCTBA NPOCTHIX BewlecTB.CoeHeHUs
kobasbTa 1 aHanoros. IlpumeHeHye
Ko0asbTa, aHaJIOrOB U MX COeJUHEeHHH.
KobasnbT 1 aHasoru B XKUBbIX OpraHr3Max.

OcH. mut-pa Ne 1

CobecenoBaHue

JlabopatopHasi
pabora

10

OneMeHThI 10-11 TpyIIIbI: HUKeJIb,
TaJIyIa i, TIaThHA.

Haxo)xzeHre B IpUpO/ie, METO/[bI
pas/iesieHust U OUUCTKU. Pusnueckue u
XUMHUUeCKUe CBOMCTBA MPOCTHIX BellleCTB.
CoeauHeHus TIJIaTUHOBBIX METaJl/IOB.
OcobeHHOCTH KOMIIJIEKCHBIX COeJUHEHU
nasiiaavs U miatuHel. [TpuHLMn
TpaHCBIUsIHUSA. [IprMeHeHue MIaTUHOBBIX
MeTa/I/IOB U UX COeIUHEHU.

OcH. mut-pa NeNe
1,2

Penienue 3amau

JlaboparopHasi
pabora
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11

d-anementsi I rpymrel. CoeuHeHUsT Me/IH,
cepebpa u 30/10Ta

OO61muit 0630p CBOMCTB Meau, cepebpa
3os10Ta. HaxoxgeHue B nmpupoze u
nosiyyenuve. drsnueckre U XMMUUeCKUe
CBOMCTBA NMpPOCThIX BewjecTB. CoeJuHeHUs!
meau. CoenviHenus cepebpa. CoefuHeHUs
3os1o0ta. [IpumeHeHue mesu, cepebpa,
30/10Ta ¥ UX coeuHeHun. 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 ipupojie U
nonyvyeHve. Pusnyeckue ¥ XUMUUeCKHe
CBOWMCTBA MPOCTHIX BeleCTB. AMasibraMbl.
CoefuHeHus [IMHKA, KaJIMUsSI U PTYTH.
OcobeHHOCTH COeMHEHUM PTYTH.
[TprMeHeHre [IMHKa, KaJMUsl, PTYTU U UX
coeaurHeHuH. LIUHK Kak OMOreHHbIH
s/1eMeHT. Pr3noI0ruueckoe JelicTBIe
CoeZIMHEeHUM KaMUs U PTYTH.

OcH. mt-pa Ne 1

Pentenne 3amau

JlabopatopHasi
pabora

13

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

Penko3emenbHbIe 37IeMEHThI, UX CBOMCTBA,
rojiyyeHue, NpyuMeHeHUe.

3.5

OcH. mut-pa NeNe
1,2

CobecenoBaHue

CoobiieHue

14

Mogynb 3. CoBpeMeHHbIe MPo0/IeMbl
XUMUU.

15

BI/IOHEOpFaHI/IHECKaH XUMUA

OcH. mt-pa Ne 1

CoobrieHne

Cemunap
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HaxoxeHre XMMHUYeCKUX 3JIEMEHTOB B
OKpy»Karolieit cpefie. VIx 3HaueHHe U POJib
JU1s1 uesioBeKa

Hor. mut-pa Ne 1

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

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kon u dopmymupoBka komnereHrmy: CriocobeH aHa/MM3MpOBaTb W WHTEPIIPETUPOBATh Pe3y/bTaThl
XUMUYEeCKUX KCIIepUMeHTOB, HabstoeHui 1 usmepenuii (OITK-1);

Kop n Pesynbrare! Kpurepun ouleHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HauMeHOBaHHe |00yueHuUs 10 2 3 4 (Xopoo) 5 (OT/mAuHO)
MHAMKATOpa AACLIITIAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMITeTeHL[UN

OIIK-1.1. 3HaTe | AHa/IM3UpOBaTh | 3HAHUSA He 3HaHUs 3HaHusA 3HaHus
CTI0COOBI pesy/bTaThl c(hopMHpOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  [TOJHOCTHIO
aHanusa u XUMHYECKOTO chOopMHUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
VHTepIIpeTalyy | 5KCriepuMeHTa HEeCHCTeMHBbI OT/ie/IbHBIe

pe3y/ibTaToB npo0ebl 1

XUMHUe CKUX HETOYHOCTH

5KCIIePUMEHTOB,

Hab/moieHni 1

H3MepeHnun

OIIK-1.2. [IpumeHsTH YmeHus He YmMmeHus He YmeHus B YmMmenus
YmeTn CTI0COOBI c(hOpMUPOBaHbI | IOTHOCTBIO OCHOBHOM TMOJIHOCTBEO
MIPUMEHSITh aHa/iv3a u chopMupoBaHsbl | CGOPMHUPOBaHb! | CYOPMUPOBAHbI
CI0COOBI VHTepIpeTaruu

aHa/iv3a 1 pe3y/bTaToB

WHTEepIIpeTaluy | XUMHUUeCKOro

pe3y/bTaToB 5KCIeprMeHTa

XUMHYE CKUX

5KCIIepUMEHTOB,

HabsroieHn 1

V3MepeHU

OIIK-1.3. Ucnons3oBath | Bnagenue Bnagenue Bnagenue Bnagenue
Bragets HaBbIK1 HaBbIKAMU He | HaBbIKaMH HaBbIKAMU B HaBbIKAMU
HaBbIKaMU BJIa/IeHNs cOpMHUPOBaHO |HEYBEDEHHOe | OCHOBHOM yBepeHHOe
BJIaJleHUs aHa/M30M U chopMrpOBaHO

aHanv3a v VIHTepIipeTaluu

HHTepIIpeTaliu | pe3y/bTaToB

pe3y/bTaToB XMUMUYEeCKOTo

XUMHYe CKUX 3KCIIepUMeHTa

5KCIepUMeHTOB,

HaO/moeHni U

V3MepeHUn

Kog v ¢opmynupoBka KOMITeTEHLIMU:

CriocobeH TIpOBOAWUTH C COOMOfeHHeM HOPM  TEeXHUKH

0e30MacHOCTH XUMMWUYECKUH SKCIIEPUMEHT, BK/IIOUas CHHTE3, aHa/M3, WU3yuyeHHe CTPYKTYpPhbl U CBOWCTB
BellleCTB U MaTepyasioB, UCCeoBaHUe rpoLeccoB ¢ ux yuactuem (OITK-2);
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Kog u Pesynbrathl KpuTepuu olieHMBaHuUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmuHo)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHIS WTe/TbHO) e/bHO)

KOMIIeTeHLIUU

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

9KCIIepUMEHTA C | SKCIIePUMEHTa, rpo06esibl U

cobmoneHreM | cobsmoziast HETOUYHOCTHU

HOPM TeXHUKU |HOpMbI Th

0e30MacHOCTH,

BK/TFOUast

CUHTe3, aHa/lu3,

n3yueHue

CTPYKTYDbI U

CBOMCTB

BelLeCTB U

Marepua’sioB,

HCC/IelOBaHUe

TIPOLIeCCOB C UX

y4yacTuem

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

TPOBe/IeHUst 9KCIIePUMEHTA,

XUMHUECKOTO0 | cobmoaast

9KCIlepyMeHTa C |npasuia Tb

cobmoeHreM

HODM TeXHUKU

0e301acHOCTH,

BK/TFOUast

CUHTe3, aHa/lu3,

H3yuyeHue

CTPYKTYDbI U

CBOMCTB

BelLeCTB U

Marepua’sioB,

HCC/IeJlOBaHUe

TIPOLIeCCOB C UX

y4yacTiem

OIIK-2.3. Ncnonb3oBate | 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 | CoOmopast

cobmoaenrieM |HopMbl TH

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

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

4.2. TunoBble KOHTPOJ/IbHBIE 3a/JaHUA WIM HHbIe MaTepHa/ibl, He0OXoJAUMbIe /il OLleHHBAHHA
pe3y/bTaToB 00yYeHHUs MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMM B 00pa30oBaTe/IbHOM
nmporpaMMe  HMHAMKATOpaMHM  JOCTIDKEHHMA  KOMIeTeHHHui. MeToguuyeckie  MaTepuaJibl,

onpe/e/A0IHe MPOIeAYyPhI OLeHUBAHUs Pe3y/IbTaTOB 00yUeHHs M0 JUCIUILIMHE,

Kopn v HanmeHOBaHMe
WHUKAaTOpa [JOCTW)KEeHUS
KOMIETeHL[U!

Pe3yneraThl 00y4eHus 1Mo
JUCLUIIMHE

OuleHOYHBIe Cpe/iCcTBa

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

aHaJM30M U UHTepIpeTaLyn
pe3y/IbTaTOB XMMHUYECKOTO
9KCrepyMeHTa

OITK-1.1. 3HaTh criocobbI Amnanu3upoBarthb pe3y/bTaThl TecTtupoBanue
aHa/jm3a U MHTepIrpeTanuu XUMHUECKOI'0 3KCIiepuMeHTa

pesy/IbTaTOB XUMUYe CKUX

9KCIIePUMEHTOB, HaOTIOeHUI 1

H3MepeHui

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

WHTepIIpeTaluu pe3y/bTaToB XUMHUUECKOI'0 3KCIiepyuMeHTa

XUMUUEeCKUX IKCTIePUMEHTOB,

HaOsroieHnid ¥ u3MepeHuit

OIIK-1.3. BriazseTs HaBbIKaMU Mcrnionb3oBarh HaBbIKY BaafleHus | TectupoBaHue

OIIK-2.1. 3HaTb MeTOAUKY
MIPOBe/IeHUs] XUMUUECKOT'0
5KCIIepUMeHTa € cobmozieHneM
HOPM Te€XHUKH 0e30TMacHOCTH,
BKJIFOUasi CUHTE3, aHa/lu3,
M3yueHHe CTPYKTYPhI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HCCrieloBaHNe TIPOLIeCCOB C UX
yuacTreM

M3yyaTh METOVKY MPOBeeHUs
XUMHYECKOTO KCIIepUMEHTa,
cobmmogast Hopmbl Th

KvHeTrKa 1 MexaHU3M
XUMHUYECKUX PeaKLvi,
JlaboparopHasi pabora,
OCHOBHBIe KJIaCChbl HEOpr
coeaunenuii, Kypcosasi pabora,
OneMeHThI 5-0U FPyIIbl, 3ajauy,
KonTposnbHas pabota, Boga u ee
CBOMCTBA
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OIIK-2.2. YmeTb NPUMEHSITh
METO/IVKY TTPOBeZIeHHsT
XUMHYeCKOTO SKCTIepUMEeHTa C
cobmofieHneM HOPM TeXHUKHU
0e301acHOCTH, BK/IFOYas CUHTe3,
aHa/Tu3, U3y4YeHue CTPYKTYPhl U
CBOWCTB BelL[eCTB U MaTepPUasoB,
HCC/IeIOBaHKe TIPOLIECCOB C UX
yuacTreM

[IpuMeHsSITE METOAUKY
TIPOBe/IeHUsI XUMUUEeCKOTrO
SKCTIepUMeHTa, CoOsTroziast
npasuia Tb

OnemMeHThI 5-0U I'PyTIbI, 3a7au,
KuHeTrKa 1 MexaHU3M
XUMHUUYEeCKUX peakLvi,
JlaboparopHas pa6ora,
OCHOBHBIE KJIaCChbl HEOPT
coesyHeHnM, KoHTposbHas
pabota

OIIK-2.3. BnageTh HaBbIKaMu
TIPOBe/IeHUsT XUMHUYeCKOT0
JKCIepUMeHTa C co0/TtoieHueM
HOPM Te€XHUKH 06e30MacHOCTH,
BKJIIOUAsi CUHTe3, aHaJu3,
M3yueHre CTPYKTYPhbl U CBOUCTB
BeIlleCTB U MaTepuasoB,

Vcrnonb30BaTh HABBIKU
TIPOBE/IEHUS] XUMHUECKOTO
JKCIepuMeHTa Co0/TI0/jasi HOPMBI
Th

KuHeTrKa 1 MexaHU3M
XUMHYECKUX PeaKLvi,
JlaboparopHasi pabora,
OCHOBHBIe KJIaCChbl HEOpr
coeHeHun, KoHTposibHas
pabora, DyieMeHThI 5-0 IPYTIIIbI,
3agaumn

HCC/le/loBaHUe TIPOLIeCCOB C UX
y4JacTuem

KpurepusiMi OlLIEHUBAaHUS TIPU MOAYJIBHO-DEHTHHIOBOM CHUCTEME SIBJISIOTCS 0asuibl, KOTOpBIe
BBICTABJISIIOTCS TIperojjaBaTesieM 3a BHU/bI AedaTebHOCTA (OLileHOYHbIe CPeJCTBa) [0 WUTOram M3yueHusi
Mozy/et (pa3zienoB JUCLUIIMHEL), TIepPeUrC/IeHHbIX B peHTUHT-TIaHe AUCLIUTLTUHbI

0/151 3K3aMeHd: TEeKYIIUM KOHTPO/b — MakCuMyM 40 6aruioB; pyOesKHbIM KOHTPO/Ib — MakcuMym 30
6anoB, nmoompuresbHble Oanab — Makcumym 10;

IIIkasibl OLleHUBaHUS:

0711 5K3aMeHa:

ot 45 10 59 6asnIoB — «yIOBIETBOPUTETHLHOY);

ot 60 10 79 6a/IOB — «XOpOIIIO»;

ot 80 6a/I0B — «OT/IMYHOY.

TecToBbIe 3agaHusI

OnvcaHve TeCTOBbIX 3aJjaHWM: TeCTOBble 3aJ/lJaHWs BKJ/IOYAKOT TEeCThl 3aKpPbITOrO THMA (C OJHUM
MPaBU/IbHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TMOC/Ae0BaTeIbHOCTU UM Ha YCTaHOB/IeHUE
cooTBeTCcTBUsl. OlleHKa 3a BBITIOJIHEHHWE TECTOBBIX 3aZlaHUM BBICTAB/ISIETCSI Ha OCHOBAHWM TIpPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYZeHTaMUA B TpoLlecce TIPOXOXKIEHUsI TPOMEXYTOUHOTO U PYOeXXHOTO
KOHTPOJIs1 3HAHUU

Bormpocs! 1-11 TecTa mipe/rioararT BEIOOP 0JHOT0 TTPABHU/ILHOTO OTBETA U3 TMPeJIOKEHHbBIX.

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

2. JKugKoCTh B MUIETKy HabWparoT:
* BTATMBas ee pToM;
* C [OMOLL[bIO0 PE3WHOBOM TPYILIY;
* HaKJ/IOHsIsE OaHKY C peaKTHBOM;
* C [IOMOLLBIO CIIeLJUaTBbHOIO0 03aTopa.
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3. B npobupke >KuIKOCTh 1P HAarpeBaHWU [JO/DKHA 3aHUMATh:

4. OTBbITHI C KOHL[EHTPUPOBAaHHBIMH KHMC/IOTaMH, ITjesiouamu, OpPOMOM c/ieflyeT IpOBOAWTD:

6osnee 1/3 oobeMa;
1/2 obbema;
MeHee 1/3 obnema;
BecCh 00beM.

B KOpHU/IOPE;

B BBITSDKHOM LlIKady;

Ha /1abopaTopHOM CTO/E;
Ha ynuiie.

5. I1Ipu pa36aByieHH KOHL|EHTPUPOBAHHOW CEPHOM KUC/IOTHI C/Ie/lyeT B/IMBATh:

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

6. OTBITHI C JIETKOBOCTUIAMEHSIFOIIUMUCS KUAKOCTSAMU He0OX0JMO TIPOBO/INTE:

BO/IM3M OTHs Ha 1ab0paTopHOM CTOe;
BZIa/IA OT OTHSI Ha 1abOpaTOpHOM CTOJIE;
BO/IM3U OTHS B BBITSDKHOM IIKady;
B/Ia/TA OT OTHSI B BBITSDKHOM IIIKady.

7. beH3yH Mpu nokape HeJlb3s TYLLIUTh:

T1eCKOM;
BO/IOM;

TPOTHUBOIIOXKAPHBIM TI0JIOTHOM;
OTHETYIIUTEJIEM.

8. 3axkurarb CIIMPTOBKY CJ/IeAyeT:

CITUYKOM;

OT JJpyroM CITMPTOBKY;
CBEYKOW;

3a)KUTAJ/IKOM.

9. Ilpu paboTe ¢ pTyTHBIM TEPMOMETPOM CJIeZYeT:

repeMellrBaTh UM HarpeBaroLuecs XKUJKOCTH;

aKTHBHO BCTPSIXMBATh €T0 U CTyuaTh 110 CTEeHKaM JIabopaTOpPHOU TOCY/IbI;
HarpeBaTh Bblllle peKOMEeH/yeMOU TeMIiepaTyphl;

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

10. IIpu nosioMKe PTYyTHOIO TepMOMeTpa IPOBOAAT C/IeLyHOLle Mepbl:

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

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

11. HarpeBaHue rpoBogAT B 1abopaTopHOi Tocyze:

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

IMPOCTOIo0 TOHKOCTEHHOI'O CTEK/IA;
TepMOCTOﬁKOFO TOHKOCTEHHOI'O CTeK/Ia,
CTeK/Ia C TpelMHAMMU.

1. B xumHueckoii 1abopaTopuu pa3pernaeTcs:

MUTh Kode;

MIUTb BOJy W3-TIOZ KpaHa;

BBITIOJTHATE YKa3aHWs MPeroaBaTerisi;

CKJ1a[jbIBaTh BEPXHIOIO OZIEXKAY B JlabopaTopHbIe MIKadbl U Ha TIO0KOHHUKH.

2. )KukoCTh B IUMNETKYy HaOMparoT:

BTSTMBAs ee PTOM;

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

C MOMOILBIO CIelMaabHOIo 03aropa.

3.B HPOGI/IPKE JKUIKOCTB IpU HAarp€BaHUM A0/IKHA 3dHUMATh!:

6onee 1/3 oObeMa;
1/2 obbeMa;
MeHee 1/3 obnema;
BeCh 00LeM.

4. OnbITEI C KOHLIEHTPUPOBAHHBIMH KHCJ/JIOTAMH, 11I€/10YaMHU, 6pOMOM cieayet ripoBOAUTE:

B KOPH/IODE;
B BBITSDKHOM IIKady;

Ha JJabopaTOpHOM CTOJIE;
Ha yJuLie.

5. ITpu pa3baByieHrH KOHLIEHTPUPOBAHHOW C€PHOM KUC/IOThI C/IelyeT B/IMBaTh:

KHUCJIOTY B BOZY;
BOJIY B KUCJIOTY;
111eJI0Yb B KUCJIOTY;
6eH30J1 B KMCJIOTY.

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

BOJT3U OTHS Ha JTabOPaTOPHOM CTOJIE;
BZIa/IK OT OTHSI Ha /1Jab0paTOPHOM CTOJIE;
BO/IM3U OTHSI B BBITSDKHOM IIKady;
B/Ia/TU OT OTHSI B BBITSDKHOM LITKadQy.

7. beH3uH IPpH MOXKape HeJ/Ib34d TYlIUTh:

TeCKOM;
BO/ION;

MPOTUBONOXKAPHBIM T10JIOTHOM;
OTHEeTYIIIUTE/IEM.

8. 3axkurarb CIIUPTOBKY CJleflyeT:

CITUYKOU;
OT JIpyroii CITMPTOBKY;
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* CBEUYKOH;
*  3@KUTAJIKOU.

9. Ipu paboTe C pTYTHBIM TEPMOMETPOM CJie/lyeT:
* T[epeMelIMBaTh UM HarpeBarolecs )KUAKOCTY;
* aKTHMBHO BCTPSIXMBAThb €r0 U CTyuaThb 0 CTeHKaM J1abopaTopHOM TOCY/bI;
* HarpeBaTh BbIllle peKOMeH/lyeMOl TeMIlepaTypbl;
* HaCyXo BBITMpaTb U yOUpaTh B QyT/Isip, TIOC/Ie UCTI0Ib30BaHMUS.

10. TTpu TOJIOMKe PTYTHOTO TEPMOMETPA MPOBOASAT CAYIOIINE MEPbI:
* COOMPAIOT PTYTh C MMOMOIILIO 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 MOMOLL[BI0 BeHHKa U COBKa B MyCODHO€ BeZpo.

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

Bormpocsr 1-11 TecTa npeArosararoT BLIOOP 0HOT0 TIPAaBUIBHOTO OTBETA M3 MPe/JI0KeHHbIX.

1. B xummueckoii 1abopaTopuu pa3peraercs:
* TUTb KOQe;
* TMTb BOAY U3-TIOZ KpaHa;
* BBINOJIHATH YKa3aHUs IIperojaBaresis;
* CK/Ia[bIBaTh BEPXHIOIO OZ|&XKAY B 1abopaTopHbIe mKadbl ¥ Ha MOZOKOHHUKH.

2. J)KuikoCThb B UMeTKy HabMparoT:
* BTATMBasi ee pToM;
* C IIOMOLbIO0 Pe3UHOBOW IPYLIN;
* HaKJIOHsIsA OaHKY C peaKTHBOM;
* C MIOMOLLBIO CIIeLJMaJbHOIO0 03aTopa.

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

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

5. IIpu pa36aBsyieHH KOHL|EHTPUPOBAHHOW CEPHOM KUC/IOTHI C/Ie/lyeT BINBATh:
* KUCJIOTY B BOAY;
* BOZly B KHUCJIOTY;
* 1I[e/I0Yb B KUCJIOTY;
* 0eH30/1 B KACJIOTY.
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6. OTBITHI C JIETKOBOCTUIAMEHSIFOIIUMUCS KUAKOCTSAMU He0OX0JUMO TIPOBO/IUTE:
* BO/IM3U OrHsI Ha 1abOpPaTOPHOM CTOJIe;
* BJa/I4 OT OTHSI Ha JJaDOPAaTOPHOM CTOJIE;
* BO/M3U OTHS B BRITSDKHOM IIKady;
* BJaJIU OT OTHSI B BBITSDKHOM IIKadQy.

7. beH3uH Mpu nokape HeJlb3sl TYLLIUTh:
* IIeCKOM;
*  BOJOW;
* IIPOTHBOIIO)KAPHBIM [10/IOTHOM,;
* OrHeTYLIUTeJIEM.

8. 3axxurarb CIIMPTOBKY CJ/leAyeT:
*  CIINYKOM;
* OT [Ipyrou CIUPTOBKY;
* CBEUKOM;
*  3&@)KUTrajIKou.

9. Ilpu paboTe ¢ pTyTHBIM TEPMOMETPOM CJIeZYeT:
* IlepeMelIMBaTh UM HarpeBarollyecs XKUAKOCTH;
* aKTMBHO BCTPSIXMBATb €r0 M CTy4YaThb 110 CTeHKaM J1abopaTOpHO#A MOCY/bI;
* HarpeBaTh BbIllle pEKOMEH/lyeMOH TeMrepaTypbl;
* HaCyXO BBITHPATh U yOUpaTh B QyT/IsIp, 1OC/Ie UCTI0/Ib30BaHUS.

10. IIpu nosioMKe PTYyTHOIO TepMOMeTpa IPOBOAAT C/IeLyHOL1e Mepbl:
* COOMpaIOT PTYTh C MOMOILIBI0 Pe3UHOBOM IPYIIM B OaHKY C BOJIOM;
* COOMpAIOT PTYTh PyKaMU U BbIOPAChIBAIOT B PAKOBUHY;
* COOMpAIOT PTYTH C MOMOILIBIO TbIJIeCOCa M BHITPSXUBAIOT MEILIOK Ha YIIHLE;
* CoOHMparoOT PTYThH C TIOMOIL[BIO BeHHKA 1 COBKAa B MyCOPHO€ Be/ipO.

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

MeTozrUyeCcKrie MaTepyasbl, OTIpeZesoLye TPoLielypy OLieHWBaHUs BBITIOHEHHs paboT

OrnurcaHre MeTOAMKM OLIeHUBaHUS BBITIOJIHEHHSI TECTOBbIX 3a/JaHUM: OLIEHKA 3a BBIITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOLieHTa MPaBU/IbHO BbITTOIHEHHBIX 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 6asisI0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/JaHUI
cocTtaBasieT 61 — 80 %;

- 4-6 6aslsIOB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEeHT TPABW/IbHO BBITOIHEHHBIX TECTOBBIX 3a/JaHUM
cocrtaBasieT 41 — 60 %;

- 10 4 6aJI/I0B BBICTAB/ISIETCS CTYAEHTY, CJ/TH MPOLIEHT MPABU/IHLHO BBIITOJHEHHBIX TECTOBBIX 3aJJaHUMH
coctaBnseT 40 %;
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KoHnTtposibHas padora
KoHTposibHast pabota

BapuanT 1
1. CrpoeHue aToma cepsl. Hanmiivre cocTaB atoMa, 371eKTPOHHYIO U rpaduueckyto hopmMyny
vactur S, $%°, S*.
2. Yro Ha3zbiBaeTcs KUC/I0TaMu? Ha Kakue TUIBI JensaTcsl KUC/I0ThL. [IpuBeuTe nprMepsl.
HanuinuTe ypaBHeHUs peaklydi, OTpakarollje XMMHU4eCKre CBOKWCTBA KUCIIOT.
3. Ocywecreure npeeparesue: Ca - CaO - Ca(OH), -~ CaCO, - CO, - Ca(HCO,),

Hanmuminmre ypaBHeHHs1 XMMHUUeCKUX peaklyi, pacCTaBbTe KO3 ULIMEHTHI.

4. XrMu4YecKue CBOWCTBA Liesoueld. Hamuimyre ypaBHeHUs] XUMUUECKHX peakLUid, OTpaKatoLye
XMMHUYEeCKHe CBOMCTBA OCHOBaHUM.

5. CocraBbTe MOJIEKY/ISIPHOe, TIOJIHOe HOHHOE U COKpallleHHOe MOHHOe ypaBHeHNe TH/poJiv3a Cou
FeSO,,. Onpepenure pH pacTBopa U LiBeT KOHKPETHOTO HH/NKATOpa.

6. Onekrponus BogHoro pacteopa conv KCI. Kakue nporieccbl uayT Ha KaTofie 1 aHogie. Hanummure
CyMMapHOe ypaBHEeHHe peakKl1u.

7. Kakoii 06beM Bofopo/a (H.y.) BBIIEIUTCS TIPY B3aUMOZeHCTBUM 13 T IIUHKA C MU30BITKOM COJISTHOM
KUCJIOTHI?

8. K 300 r 10%-Horo pacTBopa rMIpoOKCH/a HaTpyst Jo0aBuIu 60 I UMCTOrO THAPOKCH/A HATPUSI.
BeIiumcmnTe MaccoByto [0JF0 paCTBOPEHHOIO BellleCTBa B MOJyUeHHOM pacTtBope. OTBeT yKaXKUTe
B IIPOL[EHTAaX C TOYHOCTBIO [0 LiefbIX.

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

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

MeTozrUyecKrie MaTepyasbl, OTpeZesoLye TPoLielypy OLieHHBaHUs BBITIOTHEHHs paboT

OmnucaHvie MeTOJUKH OLIeHUBAHUSL: TIPY OL[€HKE BBITIOJIHEHHUS CTY€HTOM KOHTPObHON paboThI
MaKCHMMa/lbHOe BHUMaHUe CjielyeT yAe/sTh Ce[yIOIIUM acrieKTaM: HaCKOIbKO TI0/THO B TeOpeTUue CKOM
BOIIPOCE PAacKpPbITO COZiep)KaHre MaTepuasia, YeTKO 1 TIPaBU/IbHO JlaHbl OTipefie/ieHUsi, paCKpbITO
cofiep>kKaHue TOHSITUM; BePHO UCII0/Ib30BaHbl HAyUHble TEPMUHbI; IEMOHCTPUPYIOTCSI BBICOKHN YPOBEHb
yMeHHUs1 ONlepUpOBaTh HayYHbIMU KaTeropysiMU, aHa/IM3UpoOBaTh MH(GOPMaLUIO, Bla/ieHre HaBblIKaMH1
TIPAKTUUe CKOM [1esiTe/IbHOCTH; KeliC-3a/laHre pellieHO Ha BLICOKOM YPOBHE, CO/IeP)KUT apryMeHTaL|io U
TTOSICHEeHHUS.

Kpurepuu onenku (B 6a/1ax):

- 9-10 6as/I0B BLICTAB/ISAETCS CTY/IEHTY, €C/IA B TEOPETHUUECKOM BOITPOCE TI0JTHO PAaCKPBITO CO/IepyKaHue
MaTepuasa; YeTKO U MPaBU/IbHO JiaHbl OTIpe/ie/ieHHs], PaCKPbITO CO/leP’KaHue TIOHATHH; BePHO
WCI10J/Ib30BaHbl HAyUHbIe TEPMHUHBI; IeMOHCTPUPYIOTCSI BLICOKHM YPOBEHb YMeHHsI OTlepUPOBaTh
Hay4YHbIMU KaTeropusiMM, aHaIM3upoBaTh UH(OPMaLIMIO, Bla/ieHre HaBbIKaMU MPaKTHUUe CKOM
JlesiTe/TbHOCTH; KelC-3a/laHue pellieHO Ha BbICOKOM YPOBHe, CO/IeP>KUT MOsSICHEHYSI; TeCTOBbIe 3a/laHUsI
pellieHbl CBbIlIe, ueM Ha 80%; ypOBeHb 3HAaHUM, YMEHHWH, B/aJleHU — BBICOKHUH;

- 7-8 6assIoB BBICTAB/SETCS CTYAEHTY, eC/Ti B TeopeTHueCcKoM BOTIPOCEe PACKPBITO OCHOBHOE COZIep>KaHUe
MaTepuasia; B OCHOBHOM TPAaBUILHO JlaHbl OTpe/iesieHus TIOHATHUM M UCTI0/Ib30BaHbl HAyUHble TePMUHBI;
OTBET CaMOCTOsITe/TbHbBIN; OTpe/ie/ieHs IOHSATHUI HeTlo/IHbIe, AOMYIleHbl He3HauuTe/TbHble HapyllleHUs B
TI0C/Ie/IOBATe/IbHOCTH U3/I0XKEHHST; HeOO/IbIIe HeJOCTaTKU TIPH MCII0/Th30BaHUH HayYHBIX TEPMHUHOB,;
KeliCc-3a/laHue pellieHO BepHO, HO pellleHue He /I0BeJieHO /10 3aBeplliatolijero JTara; TeCThl pelieHbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHUH, B/IaJIeHUN — CPeHUY;

- 5-6 6asI/IOB BBICTAB/SETCS CTYAEHTY, €C/TU B TEOPeTHUECKOM BOMPOCE YCBOEHO OCHOBHOE, HO
HeToc/ieloBaTe/IbHO; OTipe/ie/ieHUsl IOHSITUM HeZJoCTaTOYHO YeTKKe; He UCI0/Ib30BaHbl B KauecTBe

32



JIOKa3aTenbCTBA BBIBOJBI M 000011jeHsT 13 HaOMIOie !, MPAKTHYeCKUX 3aHSITHH; YPOBEHb YMeHUsT
OIepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIMIO, Bla/leHHs HaBbIKaMu1

TIpaKTUUe CKOU JIesiTeJTbHOCTA HeBBICOKMM, HaO/FOat0T st MPO0Oebl 1 HeTOUHOCTH; B PellleHue Kekc-
3a/laHusl BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tallbl; TeCThl peiieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIEeHUM — yJJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0a/lJIOB BbICTAB/ISIETCS CTY[EHTY, eC/I1 B TEOPETHYECKOM BOIPOCE He U3/10)KeHO OCHOBHOE
coziepkaHue yueOHOTO MaTepurasa, U3/ioKeHre parMeHTapHOe, He TI0C/Ie/I0BaTe/TbHOe; OTIpe/ie/ieHust
TIOHSITHI He UeTKHe; He MUCI0/Ib30BaHbl B KaUeCTBe JI0Ka3aTe/bCTBa BbIBO/bI M 000011IeHUsT U3
Ha0/TI0/1eHNH, yPOBEeHb YMEHHSI OTTePUPOBATh HAyUYHBIMH KaTerOpUsiMU, aHA/IM3UPOBATh MHPOPMALIHIO,
B/1a/leHNs1 HaBbIKaMH MMPaKTUUeCKOH /leATe/TlbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/laJleHUN — HeZlOCTaTOYHBbIM.

Coobmenue

Coo01ieHne- mybMUyHOe BBICTYIUIEHHE WU JOKYMEeHT, KOTOpbie cojiepKaT MH(OpMAIM0 W OTpaXkaroT
CyTb BOIIPOCA WU UCC/Ie[,0BaHUS IPUMEHUTE/TBHO K JaHHOW CUTYyaLuu

Bopa v ee cBoiicTBa

[TpuroToBUTH COOOITIEHMS 10 BOIIPOCAM:

1. Bopja — BakHellllee BellleCTBO Ha 3eMie.
du3nueckre CBOMCTBA BO/bl. AHOMAJUU BO/IbI.
XrMHUUeCKre CBOMCTBA BOJBI.
3HaueHUe U TIPUMEeHeHue BObI.

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

Nouhkwn

MeTozueCcKrie MaTepyasbl, OTIpeZesoLye TPoLielypy OLieHHBaHUs BBITIOHEHHs paboT

[ToaroToBUTHL COOOIIEHNE TT0 37IeMeHTaM TISITON TPYIIIbI , C YKa3aHUEM:

XyMUUeCcKre CBOMCTBa

Crioco0bI mosTyueHust

IIpumeHeHue

Coo0111eHNs JO/DKHBI PACCMAaTPUBATh BOMIPOCHI TIEPEXOAHBIX IIeIOUeK, a TaKKe BOTIPOCHI CBSI3XaHHbIE C
9KOJIOTHEeN OKPY’Karolllel cpefibl.

Penrenue 3agau

Pemienue 3as1au criocobcTByeT OPMHUPOBaHUIO YMEHUM M HaBBIKOB OTHOCSIIIMXCS K KOHKPeTHOU cdepe
JiesITe/IbHOCTH

3agaun

1. Tlouemy BOJOPOZ SIBMSIETCSI YHUKATbHBIM XUMUUECKHAM 37IEMEHTOM, He UMEIOIIUM O/TU3KUX
aHasioroB? [ToueMy ero pa3melliatoT He TOJILKO B CeJbMOM, HO 1 B 11ePBOM I'pymIie nepuoanueckon
crctembl? Kakue CBOMCTBa BOZOPO/ia TIOA0OHBI CBOMCTBAM rajioT€HOB, a KaKHe - 1[eJI0UHBIX
3/1eMEHTOB?

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

+opr 2+ 17 - 1q 2-
HZ ’ HZ ’ H2 ’ HZ

3. Tlouemy Bomopoz mpu ero 06pa30BaHUM B KaKOH-TMO0 peakijuu (B MOMEHT BbIJ|e/IeHUs) SIBIISIeTCS
Oosiee CUTBHBIM BOCCTAaHOBUTE/IEM, YeM OOBIUHBIN BOZOPO/[? 3aITUIIIKTE 110 CTaAUsIM (C

pacCTaHOBKOM CTeXHOMeTpUUeCKUX KO3(DPUI[MeHTOR) ypaBHEeHUSs peakiiii, B KOTOPbIX
BOCCTaHOBUTEJIEM SIB/ISIETCSI BOIOPO/, B MOMEHT BbI/Ie/IeHUS:
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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 MpUMepa XMMHUUYECKUX PeaKLUi, B KOTOPBIX BOAOPO/, SIBMISIETCS OKUC/IATE/IeM U
BoccTaHoBUTesieM. KakoBa yHKIIMS BOAOPO/A TIPU €ro B3aUMO/IeMCTBUM C OKCU/IaMH MeTaJlJIoB?
Bbrunciinte 06beM Bogjopozia (TIpu H.y.), KOTOPBIM TeopeTHuueCKu ToTpedyeTcs /yist omydeHusi 1 Kr
Bosib(pama u3 WO,. Kaxkoii oObeM OyzeT 3aHUMaTh BOJJOPOJ, TIPU YCJIOBUSIX MPOBezieHus1 peakiiyu (800

0C; 101325 ITa)?

MeTouuecKrie MaTepyasbl, OTpe/iesitoliye MPoLeypy OLleHWBaHUsI BHITIOHEHUs paboT

OmnucaHue MeTOAMKU OLIeHUBaHMsI BLITIOIHEHUS PEIleHUs 3a/jauu: ye/seTcsl BHUMaHWe BEIOpaHHOMY
aJIrOPUTMY, pPal[MOHAILHOMY CIIOCO0Y pellieHus], TPaBUIbHOMY TIPUMeHeHHI0 (hOpMYJI, TO/TyUeHHIO
BEpPHOI0 OTBeTa.

Kputepuu orjeHKH

5 6a/i/I0B BBICTAB/ISIETCS CTYAEHTY, eC/TU: COCTaB/IeH MPaBU/IbHBIN a/ITOPUTM PellieHus 3a/jauk, B
JIOTUUECKOM pacCy’kKieHnH, B BbIOOpe hopMyJsT M pellieHUH HeT OIIHOOK, To/TyueH BepHbBIN OTBeT, 3ajjaya
pellieHa paliOHaIbHBIM CITIOCOOOM.

4 6as7IoB BLICTAB/ISIETCS CTYAEHTY, eC/TU: COCTaB/IeH MPABUILHBIN a/ITOPUTM pellleHUs 3a/jauH, B
JIOTUYEeCKOM pacCy»KIeHUH U pellieHUU HeT CYIleCTBeHHbIX OIMO0K; TIPaBUILHO C/ie/iaH BhIOOD (popmy
JUIsL PellieHusT; eCTh 00BsICHEHUe pellieH s, HO 3a/jaua pellieHa Hepal[MoHabHBIM CII0COO0M WU
JOTyII[eHO He OoJiee IByX HECYIIeCTBEHHBIX OLIMOOK, MTO/TyueH BepHbBIH OTBET.

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

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

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

IIpe3enTanus
OmneMeHThI 5-0H TPYIIIbI

[ToaroToBUTH Npe3eHTaLuio

O0was xapakmepucmuka amomog 3/1eMeHmo8 2/1aeHotl noozpynnst V zpynnbi. A3om. BodopooHbie
coeduHeHus azoma

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

2. Asor. Haxoxzenue B ipupoge. ITonyuenue.

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

4. Hutpugpl. AMMuak. Cosmv aMmoHus. ['MapasuH, TuApoKCuiIaMuH. A3uj BOAOpoJa.

METO,E[I/IIIGCKI/IG MaTepHUaJibl, Orpeaessaroire nmpoueaypy OoneHMBAHNWSA BBITTO/THEHUA MPpe3eHTalun

Pa3paboTka mpe3eHTally OLIEHUBAeTCs B OL[eHKaX

OTIUYHO B rpe3eHTal[y MOTHOCTEIO U TTyOOKO pacKphITO HaroiHeHe (cofiepyKaHue) Tpe/iCTaB/sieMoi
TeMBbI, UeTKO OTpeZiesieHa CTPYKTypa pecypca, OTCyTCTBYIOT (hakThuuecKue (Cofiep>KaTesibHbIe),
opdorpaduueckre U CTUIUCTAYECKHEe OLIMOKY. [IpeficTaB/ieH nepeueHb HCTOUYHUKOB, 0()OpPMIIeHHBIN
COTI/IacHO OOIIeNnpPUHATEIM TpeOoBaHUsM. L]BeTOBBIe, IPU(TOBBIE pellieHus], PACIIO/IoXKeHHe TeKCTOB U
CXeM B KaZipaX COOTBETCTBYIOT TPeOOBaHMSM peaM3ariiy TIPUHIIUIA HarIiAHOCTH B 00yUYeHHH.

xopoiio B rpe3eHTaI[iu MOJHOCTBIO U ITyOOKO PACKPBITO Haro/IHeHHe (CofiepyKaHue) TIPe/ICTaB/IsIeMOM
TeMBI, UeTKO OTpeZieJieHa CTPYKTypa pecypca, OTCyTCTBYIOT hakTHUeCKre (CofepyKaTe/ibHbIe) OIIUOKH,
OZTHAaKO TIPUCYTCTBYIOT He3HaUUTe/IbHbIe opdorpadruyecke U CTUIUCTHUECKUe OlTMOKY (He Oosee Tpex).
[TpencTaBieH nepeyeHb KCTOUYHUKOB, O)OPM/IEHHBINM COTIACHO OOIIeNPUHATLIM TpeboBaHusiM. [[BeToBbIe,
mpUGTOBbIe pellieHNs], PaCTONIOKeHHe TEKCTOB M CXeM B KaJ[pax COOTBETCTBYIOT TpeOOBaHUSIM
peanu3aliuy MPUHIIUIA HaT/ISIIHOCTH B 00yUeHUH.
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YZIOBIETBOPUTENBHO. B mpe3eHTalIiy OTHOCTBIO PAaCKPBITO HATIOTHEHKe (CoZiepKaHKe) MpeZiCTaB/IsieMOi
TEMbI; YeTKO OTpe/ie/ieHa CTPYKTYpa Pecypca; UMelTCsl He3HauHTe/IbHble (pakTHuecKue
(copeprkarenbHbIe) OMMOKK 1 opdorpadryeckre M CTUTMCTHUECKHe OIIMOKH (He Oosee Tpex).
[TpescTap/ieH TiepeyeHb KCTOUHUKOB, 0()OPMJIEHHBIN COT/IACHO OOIIeNpUHATLIM TpeOboBaHusM. LIBeTOBRIe,
mpU(TOBBIE PEILIeHNs], PACTIO/IOKeHHe TEKCTOB U CXeM B KaJlpax He B TIOJTHOM Mepe COOTBETCTBYIOT
TpebOOBaHUSAM pea3aliy MPUHLMIA HaTIAAHOCTHA B 00yUYeHUH .

HeyIOB/IETBOPUTEIBLHO B mpe3eHTaLK He MOTHOCTBIO PACKPBITO HaroTHeHue (coziepyKaHue)
TIpe/ICTaB/IsIEMOM TEMbI; YETKO OTpe/iesieHa CTPYKTYpa PeCypca; UMEIOTCS He3HauUTe/TbHbIe (hakTHueCcKue
(copeprkarenbHbIe) OMOKK 1 opdorpadryeckre U CTUTUCTHUECKHe OIIMOKH (He Oosee Tpex).
I[TpescTaB/ieH TiepeyeHb NCTOUHUKOB, OJJHAKO 0()OPMJIEHHE HE COOTBETCTBYET OOIIeNPUHSTHIM
TpeboBaHusM. LIBeToBbIe, IpU(TOBBIE pellieHts], pacrioIoKeHe TEKCTOB U CXeM B KaJjpax He B TIOJTHON
Mepe COOTBETCTBYIOT TpeOOBaHUSIM peai3aljiy PUHLIMIIA HAIVISIAHOCTH B 00yUYeHHH.

Bomnpocs! 11 ceMuHapoB
KuHeTHKa 1 MexaHH3M XUMHUUeCKUX peakLyui

CKOpOCTh XUMHUUEeCKOW Peaklvu, ee 3aBUCUMOCTh OT MPUPOABI U KOHLIEHTPAL[UU peareHToB,
TeMIieparyphl.

[TopsiZIoK ¥ MOJIEKY/ISIPHOCTD PeaKLvu.

KoHcTaHTa CKOPOCTH U ee 3aBUCHMOCTb OT TEMITEPATYPBhI.

YpaBHeHWe AppeHuyca. DHeprusi akTUBaL[UU.

MexaH13M U KUHETHKA PeaKI[Ui B TOMOT€HHBIX U TeTePOTeHHBIX CUCTEMAX.

LleniHble 1 KonebarenbHbIe peaKLUu.

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

MeTozrUyeCKrie MaTepyasbl, OTIpeZesoLye TIPoLielypy OLieHWBaHUS BBITIOTHEHHs pPaboT

[IpoBeneHne cemuHapa COI/IaCHO IJ1aHa.
1. CocTosiHMe JYHaMUUeCKOro XMMUYeCKOro paBHOBecUsi. KOHCTaHTa XMMHUUYeCKOT0 paBHOBeCHSs Kak
Mepa TIyOHHBI IPOTEKaHUs MPOLeCCoB. ['eTeporeHHbIe paBHOBECHSI.
2. OcHOBHbIe OHATUS XUMUU. MoJib eiUHUL]a KOJTMuecTBa BelljecTBa. OTHOCHTebHAS ay. TUTHAs U
MOJIEKY/IsIpHasi MacChl. ATOMHasi eiMHULIA Macchbl. MoJisipHast Macca.
3. HomeHkKnaTypa KOMIIJIEKCHBIX COeUHEHU.

JlaGopaTropHasi padoTa

JlabopatopHasi paboTa Teopust 3/1eKTpoIUTHUECKON Auccoruatyu. ['ugponus comnei.

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

A) Ca(NO,),+K,CO,®CaC0O;+KNO,;

B) HNO, + Ba(OH), ® Ba(NO,),+H,0.

3anaua 2. B ogHy npoGupky Hamm pactsop K,COs, B aApyryto pactsop CuBr,,. [Touemy nipu

nobasnenun eHodTaIeHA MaTMHOBYIO OKPACKy MMeeT TOJBKO ofuH pacTBop? Kakoii? CocraBbTe
MOJIEKY/ISIDHBIE U HOHHbIE YPaBHEHUS THAPO/IN3a 3TUX COJIeH.

MeToauueckre MaTepHuasbl, OTIpe/ieisitoliye TIPoLieAyPy OLIeHUBaHUS BBIMOHEeHHs pPaboT

Ommcanue MEeTOAWKY OLIeHUBaHMSI BLITIOIHEHUS J1Tab0paTOPHBIX pabOoT: OIleHKa 3a BBITIOJTHEHHe
n1abopaTopHBIX PabOT CTABUTCSI HA OCHOBAHWY 3HAHHSI TEOPETUUECKOTO MaTepHaia 1o TemMe paboThl,
YMEeHHUI 1 HaBBIKOB ITPUMeHEeHHsI 3HaHWH Ha TIpaKTHKe, paboThl ¢ 000py0BaHUEM, aHA/TU3UPOBATh
pe3ynbTaThl paboTHI.

Kputepuu o1jeHKH (B OI[eHKaXx):

- OL[eHKa "OT/IMYHO" BBICTAB/SIETCS CTYAEHTY, eC/IU IEMOHCTPUPYIOTCS 3HAHUS TeMBbI, LIeJTH U 3a/1a4
nabopatopHoi paboTkl, X0/ia pabOThI, IEMOHCTPUPYETCS TIOJTHOe 3HAHKWe TeOPeTHYeCKOro MaTeprasa o
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Teme jlabopaTopHOi paboThI (B Mpoljecce 00CYKAeHus1, IPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPUPYIOTCSI yMeHUs U HaBBIKA PabOThI C KOMITbIOTEPOM U TpauuecKUMU pe/lakTOpaMH,
NpUMeHeHUsI 3HaHWs Ha TIPAaKTHKe, aHa/li3a pe3y/IbTaToB PaboThl ¥ ()OPMY/IHMPOBAaHKE BHIBO/IOB, B/IafIleHHe
HaBbIKaMM MPUK/IaJHOM eATebHOCTH;

- OLJeHKa "XOpOII0" BbICTAB/ISETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCS 3HAHUS TeMBI, Lie/IU U 3a/ia4y
naboparopHoli paboThl, Xozia paboThl, leMOHCTPUPYETCS HEMOTHOe 3HaHHWe (haKTHUeCKOro Marepuaria Io
Teme jlabopaTopHO paboThI (B Mpoljecce 00CY>KAeHNs, IPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPUPYIOTCSI HEKOTOPbIe HeIOCTaTKA yMeHUs paboTaTh C ¢ KOMITbIOTEPOM U rpaduuecKuMU
peJlakTopaMu, IPUMEeHSITh 3HaHUS Ha NPaKTHKe, HeJOCTaTK! B/la/leHNs] HaBbIKaMU MPUKJIaZIHON
JiesiTeTbHOCTH U CTIOCOOHOCTH aHa/TM3UPOBaTh pe3y/bTaThl paboThl, (POPMYIMPOBATh BLIBOARI,
NIPOC/IEXKUBATh IPUUMHHO-C/Ie,CTBEHHbIE CBSI3H;

- OLIeHKa "y 0B/1IeTBOPUTE/IbHO" BBICTAB/ISIeTCS CTYAEHTY, eC/IU JeMOHCTPUPYIOTCS HellO/IHbIe 3HaHUS
11eJT1 1 3a/1a4 JlabopaTopHO paboThl, X0Aa paboThl, AEMOHCTPUPYETCS HEITOJTHOe, HECUCTEMHOEe 3HaHKe
TeopeTHUeCcKoro Marepuarsa o TeMme jaboparopHoil paboTs! (B rporjecce o0CyKeHusl, IpU OTBeTe Ha
KOHTPOJIbHBIE BOTIPOCHI); I€MOHCTPUPYIOTCS 3aMeTHbIe HeZIOCTaTKH B yMeHUH paboTaTh ¢ KOMITBIOTEPOM
Y rpadMyeCcKMMU peZlakTOpamH, NIPUMeHSTh 3HaHUS Ha NIPAKTUKe, HeI0CTaTOYHO B/IaJieeT HaBblKaMuy
TIPUK/IaZIHOM ZIeTeTbHOCTH, CIIOCOOHOCTBIO aHAMM3UPOBATh Pe3y/IbTaThl paboThl U (HOPMYTMPOBATh
BBIBO/Ibl, TIPOC/IE)KMBaTh IPUYUHHO-CJIeICTBEHHBIE CBSI3H;

- OIIeHKa "HeY/IOB/IeETBOPUTE/IBbHO" 0aslia BBICTAB/ISIETCS CTYAEHTY, eCJ/TH IEMOHCTPUPYIOTCS TTOJTHOE WIH
TIOUTH [IO/IHOE OTCYTCTBHE 3HAHUS Lie/Iv U 3a/iau 1abopaTopHOii paboThl, Xoza paboThl, 1eMOHCTPHUPYeTCst
TIOJTHO€ WJTU TIOUTH TTOJTHOe OTCYTCTBHE 3HaHUSI TEOPETHYEeCKOTO MaTepyrasa 1o TemMe 1abopaTopHOi
paboThI (B mpotiecce o6CyKjeHus1, TIPH OTBeTe Ha KOHTPOJIbHbIE BOMIPOCHI); IEMOHCTPUPYIOTCS
3HauMTe/IbHBIE HeIOCTaTKU yMeHUsI paboTaTh C KOMITBIOTEPOM U rpadrueCcKUMU PeIakTOpaMH,
TIPUMEHSITb 3HaHUS Ha TIPaKTHKe, B/la/leHUs] HaBbIKaMU TIPUK/IaIHON ZiesiTelTbHOCTH, CTIOCOOHOCTH
aHaIM3UPOBATh Pe3y/IbTaThl paboThl ¥ (HOPMYIMPOBATH BEIBOABI, TTPOC/IEKUBATH TPUYMHHO-
C/Ie[ICTBeHHbIe CBSI3U.

CoobecegoBanue
OCHOBHbIE K/TaCChl HEOPT COeTUHEHHM

CobecesioBaHMe TI0 TeMe OCHOBHbIE K/IaCChl HEOPraHUUeCKUX COeJUHEeHU

[Tnan:

Oxcuppl (oripefiesieHre, KnacCUpUKKaIys, GHU3MKO-XUMHUUeCcKre CBOMCTBA, CIIOCOOLI MOy ueH sT)
Kucnots! (onpesenenue, Kinaccuukkaiys, GU3NKO-XUMHUECKHEe CBOHCTBA, CIIOCOOBI TIOTyYeHHs)
OcHoBaHus (oripefiesieHUe, KnacCuhUKKaius, GrU3nKo-xuMUUyeckre CBOMCTBA, CIIOCOObI MOTyUeHus])
Cosmu (orpesienieHue, KiacCUu(UKKaIs, GU3NKO-XUMUUECKHEe CBOHCTBA, CITOCOOBI TIOTyYeHHs)
pellieHre 3a/,a4y

MeToauueckye MaTepHasbl, OTIpe/ieIstolye TIPOLieyPy OLIeHUBaHUS BBIMOHEeHHs pPaboT

CobecesioBaHMe TI0 TeMe OCHOBHbIE K/IaCChl HEOPraHUUeCKUX COeJUHEeHU

ITnan:

Oxcuapl (oripefesieHre, KnacCu(pUKKaiys, GU3NKO-XUMHUUeCKHe CBOMCTBA, CITIOCOOBI TOTyYeHus )
Kucnots! (onpesenenue, Knaccuukkaiys, GU3NKO-XUMHUECKHEe CBOHCTBA, CIIOCOOBI TIOTyYeHus)
OcHoBaHus (oripefiesieHHe, KnacCuhUKKaLus, GrU3nKo-xMMHUUyeckre CBOMCTBA, CII0OCOObI MOTyueHusl)
Cosmu (orpesieneHue, KiacCuUKKalys, GU3NKO-XUMUUeCKHe CBOHCTBA, CITOCOOBI TIOTyYeHHs)
pellieHye 3a7a4y

KypcoBas pa6ora
Ormmcanve KypcoBoil paboTel: KypcoBasi paboTa, Kak TpaBWU/IO, BK/IIOYAeT TEOPETHUeCKYH YacTb —
M3/I0)KeHHe TIO3UL[UA U TIOAXOJ0B, CAOKUBILMXCS B HayKe IO JaHHOMY BOIPOCY, W aHAJUTHUYECKYIO

(MpakTUYeCKyl0 YacTb) — COjiepyKalllyl0 aHaau3 mpobsieMbl Ha TIpUMepe KOHKPeTHOW cuTyaluu (Ha
npyUMepe TIPeATIPUSATHS, SKOJIOTHUeCKOW T1pobseMbl WM MHOTO o0OwbekTa). Kypcomas pabora B
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00s13aTeNIbHOM TIOpSiZIKe COZIEP’KUT OIVIaBIeHHe, BBeZleHHe, B KOTOPOM (OPMY/IHMPYIOTCS Liesib U 3aJauy,
TeOpeTUYeCKUi pasfies, MpakTUYeCKUi pasziesl, MHOr/a MPOeKTHYIO YacTh, B KOTOPOM CTYJEeHT OTpa)kaeT
NIPOEKT pelleHHsT pacCMaTpUBaeMol Mpo0IeMbl, 3aK/IOueHre, CIIMCOK JIMTePaTyphl, U TIPUJIOXKEHHs T10
HeobxoguMocTH. O6beM KypcoBoil paboThkl MOXKeT BapbHUPOBAThCSI.

Kypcogast pabora

Kputepun olieHMBaHUs KypCOBOU PabOTBI

TI0JTHO PacKpbITO COJiepyKaHue MaTepuasa; YeTKO U NPaBUIIbHO JlaHbl ONpe/iesieHus], PACKPBITO
COZlep>KaHue MOHSATHI; BepPHO UCI0/Ib30BaHbl HAYUHbIE TEPMUHbBI; OTBET CAMOCTOSITE/bHBIM,
WCTI0/Ib30BaHbl paHee NMPUoOpeTeHHbIe 3HaHUS; OTBeT AuaieKTUyeCKUi, PaCKPBIThI TPUYMHHO-
CJ/1e/ICTBEHHbIE CBSI3U; eMOHCTPUPYIOTCS BEICOKMI YPOBEHb YMEHHSs OlleprpoBaTh HayUHbIMU
KaTeropvsiMy, aHa/IM31upoBaTh UHHOPMALHIO;

PacKpbITO OCHOBHOE COZiepyKaHue MaTepuasia; B OCHOBHOM TPaBU/IBLHO JIaHbl OTpe/iesieHUsi OHATUM U
WCII0/Tb30BaHbl HayYHbIe TEPMUHbI; OTBET CaMOCTOSITE/IbHBIN; OTpe/ie/ieHus TIOHSITUI HeTlo/THbIe,
JIOTTyI1[€Hbl He3HAUMTE IbHbIe HAaPYILEeHHs B TT0C/IeI0BATEIbHOCTH U3/IOXKEHUS; HeOO/IbIIINe HeI0CTaTKN
TIPU UCII0/Ib30BaHUM HAyUHBIX TEPMUHOB; IeMOHCTPHUPYIOTCS XOPOIIU yPOBEeHb YMEeHUs OTIepUpOBaTh
Hay4YHbIMHU KaTeropusiMH, aHaTM3uPOBaTh UH(OPMaLIUIO;

HenocTaTtouHo pacKpbITO OCHOBHOE CojiepykKaHue yuebHOro Marepurara, He 1oC/ie/loBaTeIbHoO;
oTIpe/ie/IeHUs IOHITUN HeJJOCTaTOUHO YeTKUE; AOMYIeHbI OIMOKH U HETOUHOCTH B MCIT0/Tb30BAHUN
Hay4YHOl TEPMUHOJIOTHU OTpe/ie/ieHUsl TIOHSITUM; YPOBEeHb YMeHHsl ONleprpOoBaTh HAyUHbIMU
KaTeropvsiMy, aHa/IM3UPOBaTh WH(HOPMAI[MIO HU3KU;

He PacKpbITO Co/iepKaHue yueOGHOro MaTepuara, U3/I0KeHO hparMeHTapHO, OTpe/ieIeHUs TIOHATUN He
YyeTKHe; J0MyIeHbl 3HaUUTe/TbHbIe OLITHOKH B UCTIOTb30BAHUM HAayYHON TEPMHUHOJIOTHH OTpe/le/IeHUsI
TIOHSTUI; YPOBEHb YMEeHHsI OTIepUpOBaTh HAYUHbIMU KaTeropysiMuy, aHa/IM3UpoBaTh HHGOpMaI[|io OYeHb
HU3KUI.

MeTozruecKre MaTepyasbl, OTpeieIsiolye TIPoLeyPy OLleHHBaHHMS KypCOBOM paboThI

Kputepun oLieHMBaHUsI KyPCOBOM PabOTHI

TIOJIHO PAaCKpPBITO COZiep’KaHKe MaTepuasa; UeTKO U MPaBUWIbHO JiaHbl OTpe/ie/ieHus, PaCKpPbITO
cojiepKaHue MOHSITHI; BePHO UCII0/Ib30BaHbl HAyUHble TEPMUHbBI; OTBET CAMOCTOSITETbHbIH,
HCTI0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHUS; OTBET AUaIeKTUUeCKUM, PACKPBIThI TTPUUMHHO-
C/ie[JCTBEHHbIE CBSI3U; JleMOHCTPUPYIOTCS BBICOKHI YPOBEHb YMEHUsI ONlepUPOBATh HayUHbIMU
KaTeropusiMy, aHa/IM3UpPOBaTh WHGOPMAIHIO;

PacKpbITO OCHOBHOE COZiepKaHue MaTteprasia; B OCHOBHOM IPaBUILHO /IaHbl OTpe/iesieHyst TOHSITUM U
WCI0/Ib30BaHbl HAyUHbIE TEDMUHBI; OTBET CaMOCTOSTe/TbHBIN; ONpe/ieieHUs] IOHATUM Hero/HbIe,
JIOTTy11[eHbl He3HaUUTe IbHble HapyILeH!s B TT0C/Ie/I0BaTe/IbHOCTY U3/I0XKeHUsI; HeOOoIbIIe Hel0CTaTKA
TPY UCIO0/Ib30BaHUM HAyUHbIX TEPMHUHOB; JEMOHCTPUPYIOTCS XOPOLLIWK YPOBEHb YMEHHsI OIlepPUPOBaTh
Hay4YHbIMU KaTeropusiMH, aHaIM3MpoBaTh UH(OPMaLIUIO;

HepfocrarouHo pacKphITO OCHOBHOE CofiepyKaHue yueOHOro Marepuaria, He 110C/ie/|0BaTe/bHo;
oripeZiesieHus! TIOHSATHI HeZ0CTaTOYHO YeTKHe; JOMYIeHbl OIIMOKY ¥ HETOUHOCTH B MCITO/Ib30BaHUN
Hay4YHOM TEPMUHOJIOTMU OTpe/ie/ieHHs TTIOHSITUM; YPOBEeHb YMeHHsl ONleprpoBaTh HAyUHbIMU
KaTeropusiMy, aHaIM3upoBaTh UH(OPMALUIO HU3KUI;

He PacKphITO cofiep>kaHue yueOHOro MaTepHasa, M3/0XKeHo dhparMeHTapHO, OTpe/iesieHus TIOHITUM He
YyeTKUe; AOMYIeHbl 3HAUUTe/TbHbIE OLTMOKK B UCIIO/Ib30BaHUN HAyUHOW TEPMUHOJIOTHH OTIPe/ie/IeHusT
TIOHSITHI; YPOBEeHb YMeHHsI OTlePUPOBaTh HayYHbIMU KaTeropysiMM, aHa/In3upoBaTh MH(OPMAaLUIO OUeHb
HU3KUU.
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9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLyd. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas! AUCLUTUIMHA, opMa oOyueHus:, HampaB/ieHre U MPodUb MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keiic-3a/jaHue).

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

1.

o1k W

®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

CocTosiHMe IMHaMAYeCKOr0 XUMHUUEeCKOro paBHOBecHs. KOHCTaHTa XMMUUeCKOro paBHOBECHS Kak
Mepa ITyOWHBI TPOTeKaH!s MPOoLIeCcCoB. ['eTeporeHHbIe paBHOBECHSI.

OcCHOBHBbIe MOHATUSL XUMUW. Mosb eZiMHKLIA KOJTMYeCTBa BeljectBa. OTHOCUTe/bHAS ay. IJTHas U
MOJIeKy/IsIpHast Maccel. ATOMHas eZjMHMLIA Maccel. MonspHas macca.

HomeHk/aTypa KOMIJIEKCHBIX COeJUHEHUM.

OnTponus. CBobozaHas sHeprusi ['166ca. HarpaBneHne XuMHUeCKUX TPOL{ECCOB.

[TepBbIit 3aKOH TEPMOAMHAMUKHN. DHTa/IbIMsE 00pa30BaHUs XUMUUECKUX COeJUHEeHHUH.
CranpaptHoe cocTtosiHve. CTaHjapTHBIE SHTa/IBIMK 00pa3oBaHus. TepMOXUMUSI.
OK30TepMUYeCKUe U SH0TepMUYeCcKre XUMUUeCcKre peaklinu. 3akoH ['ecca.

@akTOphI, BAUAIOLIME HA KOHCTAHTY XUMUUeCKoro paBHoBecus. [Ipunnun Jle Ilaresbe.

3aKkoH coXpaHeHUs SHepruu. BHyTpeHHss1 SHeprus CUCTEMBI U ee U3MeHeHUe TIPU XMMUUeCKUX 1
(ha3oBbIxX npeBpareHusix. PopmMbl 0OMeHa sHeprueli CUCTeMbI C OKpYKarolriel cpefjod. Terora u
pabora.

CKOpOCTb XMMUYeCKOM peakLiy.

[ToHsiTHe 5KBUBA/IeHTa B KMCIOTHO-OCHOBHBIX U OKUC/IUTETbHO-BOCCTAHOBUTEIbHBK PeaKLUsX.
MosisipHast Macca 5KBUBa/IeHTa.

OnpejeneHre KOMIUIEKCHBIX COe/lMHeHU. BHyTpeHHsIs1 U BHellHss cdepa.
KomrminekcoobpasoBaress, murangpl. Kiaccudukaiys muraios.

Koppo3sus. Xvmuryeckasi 1 a7eKTpoxuMuueckasi Kopposusi. bruokopposus. MeTobl 3a1yThI
MeTaJlJIOB OT KOPPO3UH.

3aKOoH MOCTOSIHCTBA cocTaBa. [I0CTOsIHHBIN Y IIepeMeHHbI COCTaB. 3aKOH SKBUBa/IEHTHBIN
OTHOLLIEHUM. 3aKOH NIPOCTBIX KPAaTHBIX OTHOILIIEHWH. 3aKOH ITOCTOSIHCTBA CBOWCTB:

OCHOBHBIE MOHATHS U OIpe/ieNieHrst XMMUUeCKON TepMoArHaMuo«. Crucrema. TUMbl cuCTeM:
OTKpBITas1, 3aKpbITasi, U30/IMPOBaHHas,, FOMOreHHas1, reTeporeHHas. TepMoguHaMuueCKue
rapaMeTpbl OPOJJHOU CBSI3U U ee POJib B XUMUM HeOpraHu4eCcKuX BelleCTB.

OCHOBHOM 3aKOH XMMHYeCKOM KMHEeTUKH — 3aKOH [IeMCTBYIOLMX Macc. KoHCTaHTa CKOpOCTH.
BopopopHas cBsi3b. [IpoyHOCTh BOJOPOHOM CBsA3M. PacripocTpaHeHHOCTb BOZIOPO/IHOM CBSI3U U ee
pOJIb B XMMUM HeOpraHu4yeCKuXx BelleCTB.

@akKTOpkl, BAUSOLLME HAa CKOPOCTb XUMHUYECKOW peakLui. 3aBUCUMOCTb CKOPOCTH peakLiiy OT
Temrnepartypsl. [IpaBuno Bant-I'opda. TemnepaTypHbii KO3(QQULIMEHT.

OneKTpo/r3 KaK OKUC/IUTE/IbHO-BOCCTAHOBUTEBbHBIN Mpoliecc. 3akoHbl Papajesi. D1eKTpoJu3 B
pacruiaBax ¥ BOLHBIX paCTBOpPax 3/1eKTPOJIUTOB.

['a30Bbie 3aKOHbI. [ToOHSTHe MleanbHOro ra3a. 3akoH 00beMHBIX OTHOIIIeHUH. 3aKOH ABOTaZipo.
Yucno ABoragpo. MossipHblii 00beMm.

3akoH Boiinsi-Mapuotra. 3akoH [eii-JTroccaka. 3akoH Illapsis. YpaBHeHue 00beiMHEHHOTO
ra3oBOro 3akoHa. 3akoH [layneToHa. [lapiuanbHoe faBiieHye ras3a. YpaBHeHue COCTOSHUS
Y/lea/IbHOTO rasa.

XHUMHUUeCKUe UCTOYHUKU TOKa. ['ajilbBaHUUeCKUe 3/1IeMeHThbl. AKKYMY/IATOPBI.
Me>xmosneKy/isipHOe B3auMogelicTBre. OpreHTalMOHHOe, UHYKL[MOHHOEe, IUCIIePCUOHHOE
B3aUMO/IeHCTBHUE.

YpaBHeHWe AppeHuyca. DHeprusi akTuBaluu. [ToHsATHe 06 aKTUBUPOBAHHOM KOMIL/IEKCe.
fBnenve karanusa. Karanusaropsl. [oMOreHHbI!, reTeporeHHbIN Karaaus. Ponb Karanusa B
OCYIL[eCTB/IEHUM XUMUUYECKUX U OMOXUMUUYEeCKUX TIPOLIeCCOB
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24. Metannueckas cBsi3b. [IpesicTaBneHre o 30HHOU Teopyy. MeTasuibl, MONTYNIPOBOHUKHY,
V3071 TOPBI.

25. NonHas cBsi3b. HeHanpaBieHHOCTb M HeHAChIIaeMOCTb MOHHOU CBsA3U. CTPYKTypa MOHHBIX
CcoeIUHeHUM.

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

1. Oxkcuppl a30Ta, NMosyuyeHue, XuMrUJeCckue CBOMCTBa U PUMEeHEeHHe.

2. JIvokcup kpeMHus. Kpemuuesas kuciora. Crekia , CUIMKarhl. [ToiMKpeMHUeBbIe KUCIOTHI.
ITemeHT.

3. Cepa. AnnorponHsle MogubuKaly. BaxkHelilve coeiiHeHUs Cepbl, KX CBOMCTBA, M0/yueHre U
TpakTHUyeCcKast 3HaUMMOCTb.

4. A3oTHble ynobpeHus. AMU/IBI , UMU/IBI U HUTPU/bI META/IJIOB. 3HAaUeHHe a30Ta B
MUPOTEXHUYECKOM MPOMBILIIEHHOCTH.

5. Kucnopog. Monekysna kucnopoga. ITosmyuenue kucnopoza. B3anmopelctere ¢ KUCI0pOAOM
MIPOCTBIX U CJIOKHBIX BeljecTB. O30H .OCHOBHBIE COeJMHEeHUSI: IepOKCH/bl, Fa/IOreHU/IbI.

6. Crnoco0pbl o/TyueHrs1 U XMUMHUeCKHe CBOMCTBA a30THOM KHCJIOTHI. [IeiiCTBHe ee HAa MeTalIbl U

HeMeTasl/lbl.

7. BopopopHble coefuHeHus cepbl. CepoBOJOpPOJ, , TOKCUYHOCTh cepoBozopoga. [TonucynbduHble
COeJMHeHUs!.

8. A30THas M a30TUCTas KUCJIOThI, UX MOIyYeHue, IPaKTU4YeCKoe UCII0/Ib30BaHue KUC/IOT U UX
COJIeH.

9. TNomubopusie kUCOTHL. bypa. 'anonaneie coeuHenusi. TerpadTopbopHas KMCI0TA U ee COJIH.

10. Buonoruyeckasi 3Ha4uMOoCTh hocdopa. Ynobpenusi Ha ocHoBe ocdopa. 'asoreHn bl U
cynbduab! pocdopa.

11. bBop, HaxoxJeHe B rpupoje. bopoBopopoaHble coeuHeHus. CoeZjuHeHUs C MeTajlllaMH, a30TOM
Y KACI0poAoM. OKCHBI U TUAPOKCHUJIBI.

12. Okcuppl cepel. KUC/IOTBL: cepHUCTas U CepHast, TOJIMTUOHOBBIE KUC/I0ThI, THOKUCJIOTHI,
Ha/IKUCJIOTBI.

13. ®usnyeckre U XMMUYecKre cBoicTBa (ocopa B pa3nuuHbIX MoauQUuKaLusax. BoroposaHbie
coepiHeHus (ocdopa.

14. DnekTpoHHOE CTPOeHWe, CBOMCTBA, Mo/yueHre 1 rpuMeHeHue bopa

15. Kucnopogssle coefuHenust pocdopa. OKCOKUCIOTHI U UX conu. PocdopucTas u
dhochopHoBaTucTas kuciotel. OprodopcdopHasi, nomudocdopHbie, MeTagochopHbIe KUC/IOTHI.
Mertacdocdats! u nommdocdars!.

16. TIpuMeHeHKe BO/IOPO/ia B TIPOMBIIIVIEHHOCTH 1 B TabopaTopHOi TipakTuke. Bozia. 3nekTpoHHOe
CTpPOEeHHe MOJIEKYJI U UX MeXXMOJIeKy/IsipHOe B3aumogzencrsue. Bogopoassle ceasu. Ilepeknch
BOZIOPOJa.

17. HaxoxxzeHuve B IpUpo/ie, CrI0CO0bI MosyyeHus, (pu3nuecKre 1 XUMUYeCcKre CBOMCTBA CephI.
TepMuyueckue npeBpallieHst Cephl.

18. OcHOBHBIe HanpaBIeHUs: COBPEMEeHHON XUMUU.

19. DnekTpoHHOE CTpOeHHe, CBOMCTBA, HAX0XKIeHHe B IPUPO/e, CTIOCOOBI MOTyueHUsl U IPUMeHeHe
11]eJIOYHO3€eMeJIbHBIX MeTa/lIoB.

20. X¥M13M KOHTAKTHOTO M HUTPO3HOTO CII0CO0O0B MPOM3BO/[CTBA CEPHOM KUCIOTHI. [1hpo- u
repcepHasi KAC/I0Ta.

21. TlonyyeHue 1 CBOWCTBA COEJUHEHUI aTFOMUHUS: OKCU/IbI, TUIPOKCH/IbI, COJIH.

22. buonoruueckasi posib a3oTa. A30THble yoopenus. TepMuueckoH pa3/ioykeHre HUTPaToB.

23. KucnopozHble coefiriHeHYs1 KpeMHUs. [loMMKoHAeHCalysl KpeMHUEBOW KUC/IOThI. CTeKII0, LIEMEHT,
0eToH M UX MPOU3BOACTBO.

24. T'epmanuy, onoBo, cBUHell. CBOMCTBA, M0/lyUyeHre U IPUMeHeHHe

25. D/IeKTpOHHOE CTpPOeHHue, CBOMCTBA, NT0JIyuyeHre U IpUMeHeHe altoMuHus. Ero BakHelime
coelMHeHUsl. AJIFOMUHOTEpPMUSI.
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
. BogopogHble 1 KMCIOpogHbIe coerHeHus yrnepoga. CriocoObl oyueHus: ¥ IpUMeHeHHe COZIbI U

44

45.

46.

47.

48.

49.

50.

51.
52.

53.

54.

55.

Bepummii 1 marauii. OO0I1jasi XapaKTepUCTUKA TIPOCTHIX BEIeCTB U coeinHeHUH. OKCU/TBI
ruzpokcuel. bepunnarel. Tokcukonorusi.

ONEeKTPOHHOE CTPOeHWe, CBOMCTBA, MOTyUeHHe U TIPUMEHEeHe 11eJI0UHbIX MeTasuioB. Vx
Ba)kHel1IMe coefvHeHus. KanuiiHbie ynobpeHusi.

OKHCUTeTbHO-BOCCTaHOBUTE/TbHbIE CBOMCTBA MBbIIIIbSIKA, CypPbMbI U BUCMYTa B CTEIEHSX
okucnenusi (II1) u (V). TOKCMYHOCTH MBILIbsIKA U €10 COeIuHeHUH

OO0111ast XxapaKTepUCTHKA 3/IEMEHTOB TOZTPYTITbBI rajioreHoB. HaxoxieHre B IpUpo/ie,
XMMHUYECKHe CBOMCTBA, M0/IyYeHre U [IpUMeHeHe rajioreHoB.

3aKOH paIM0aKTUBHOIO pacraja. 3akoH cMeleHus. Ilepuog nonypacrnazga

Crioco6bI nosyueHusi, XUMHUYeCcKre CBOMCTBa U NpuMeHeHre amMmmuaka. Cosv aMMOHUSI.

[Tpou3BOACTBO CEPHOM KUCJIOTHI U BO3HHUKIIIME TIPH 3TOM MPO0/IeMbI 3arpsisHeHHsT OKPY KaroIei

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

OO0r111ast XxapaKTepUCTHKA 3/IEMEHTOB TIOATPYIIbLI yIiepoza. Kpucranmmueckre MoaudUKaum
yI7epojia, Haxox/ieHue B MpUpo/ie, XUMUUeCKHe CBOMCTBA U TIPUMeHeHure yriepo/ia.

lanmai, AWK, Taaauii. CBOMCTBa MPOCTHIX BelllecTB. BakHelllve XuMHUUeCcKre COeJUHeHUsI.
OKkcufpl, TUAPOKCU I, conu. [TomyueHure U ucmosib3oBaHUe. TOKCUKOIOTUS.

KucnopogHbeie coepyHeHust 6poma u oza. XvMHUUeCcKre CBOWCTBA, CTIOCOOBI MOTyueHUs U
TIpUMeHeHHUSI.

. JlaboparopHbIie 1 TIPOMBIIILJIEHHbIE CITOCOOBI MoyTyueHust Bogopoza. Ero dhusnueckue u
XUMHUeCKue CBOMCTBa. [IprMeHeHue BoJjOpoja.

KucnopogHbie coerHeHus xyiopa U propa. VX xuMuueckye CBOMCTBA, CIIOCOOBI TIOMyYeHUS U
TipuMeHeHue.

. IcKkyccTBeHHasi paIMOaKTUBHOCTh. MeueHble aTOMbI ¥ UX [IPUMEHeHHe

CoeauHeHUs1 cephl C BOAOPOJOM U MeTasljlaMu. VX monmyueHue, CBOMCTBA U PUMeEHeHUe.
Okcuppl yriiepojia. YroibHast KUCIO0Ta U ee coi. KapOoHUIbHBIE COeTUHEHNST METAJIIOB.
CoeziviHeHus yIyiepozia € a30TOM U rajioreHamu. KpyroBopor yriepozia B mpupo/e.

[Tonyyenue u nprMeHeHWe CEPHOTO aHTUApU/a. Ero XxuMuueckue CBOMCTBA.

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

rorariia.
SlnepHast sHeprus. [IpuHLUT AeliCTBYS: a) aTOMHOTO peakTopa; 6)aToMHOM 60MOBI.
Vcrionib30BaHMe aTOMHOM SHEPryMy B MUPHBIX LieIsiX.

CoeauHeHus rajoreHoB C BOAOPOAOM U MeTasiaMu. [TonyueHue, XMuMuueckye CBOMCTBA U
NIpUMeHeHre 3TUX COeJUHEHUM.

OO61me cBesieHus 0 sizipe. AApo , Kak AnHaMUuecKasi cucteMa. OCHOBHbBIE TIPOLIECCHI B HEM.
EcTecTBeHHas paii0aKTUBHOCTb. PaiioakTUBHBIE CeMeliCTBa

OO0r11ast XxapaKTepUCTHKA 3/IEMEHTOB TIOATPYMIBI a30Ta. HaxoxeHue B TIpUpoie, CrioCco0bl
TI0/TyueHusi, CTPOeHHe MOJIEKYJIbl a30Ta U ero XMMHUYeCcKre CBOMCTBA.

CauHel 1 ero coeguHeHus1. OKMC/IUTe/IbHbIE CBOMCTBA COeJMHEHUU CBUHL|A B BBICIIEN CTelleH!
okucsieHus1. [IpomsbliieHHast 3HaUMMOCTb CBUHLIA U €r0 COeMHEHHH.

HaxoxeHue B iprpo/ie, MojilyueHue, CBOMCTBA M pUMeHeHue KpeMHUsi. Coe/iliHeHNs KpeMHUS C

BO/IOPO/IOM, Ta/ioreHaMH U MeTaJlJlaMU.
'vapasuH, a30TOBOJOPOJHAs KUCIO0TA. A3U/Ibl, HUTPU/IbI, aMU/ibl, UMU/IbI.

OO011jasi XapaKTepHUCTHKA 3JIEMEHTOB TIOTPYIIIThI KUCIOPOAa. XUMHUUeCKHe CBOMCTBA, CIIOCOObI
TO/IyueHusi U pUMeHeHue KUCI0po/a.

CTpoeHre U XUMHUUeCKHe CBOMCTBA CePHOM KHUC/IOThI B Pa30aB/IeHHBIX U KOHIIEHTPHUPOBAHHBIX
pacTBopax.

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

OKCH/IbI ¥ TUAPOKCHU/IBI TePMaHKs1, 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.

BopgopogHble ¥ KUCIOpOJHBIE COeJMHeHHUS L1[e/I0YHO3eMe/IbHBIX MeTa/lJIoB. KpyroBopoT Ka/ibLiyus
B IIpupoze. JKeCTKOCTb BOJBI U ee yCTpaHeHue.

Bopopoga. V3otone! Bofopoza. PacnpocTpaHeHHOCTE B IPUPOZe U BaKHeUILe NPUPO/HbIe
coeJuHeHUs. SlfiepHble peakLjuu aTOMOB BOJOPOJA.

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

1.

w

LON A

11.
12.
13.
14.

15.
16.
17.
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19.

20.
21.

22.
23.

24.

25.
26.

27.
28.
29.
30.

31.
32.

Maprasen.. OCHOBHbIe MYHepasbl, cofepkallre Maprasel. [lonyueHre Maprasria U3 IpUpOAHbIX
coeprHeHui. [IprumeHeHne maprania. CriiaBbl Mmaprasia. OCHOBHBIE COe[JUHEHUSI.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM BaHa usl

OKCH/BI U TUAPOKCH/IBI -MapraHija B Pa3HbIX «CTEMeHsIX OKUCIeHus. MapraHLoBUCTas U
MapraHioBas KucioTel. Manranarsl (VII, nepmanranarer). OKMcIUTeIbHbIE CBOMCTBA
NepMaHraHaroB B 3aBUCUMOCTU OT pH cpeppbl.

B3aumoripeBpalljeHus1 0CHOBHBIX COeJUHEHUU BO/Ib(ppama.

[Moarpymnma xpoma. O61masi XxapakKTepuCTHKa 371eMeHTOB. [IpupoiHbIe coeiMHEHHS XpOMa.
[IpuMeHeHre XpoMa B MeTaJl/TypruM.

B3anMornpeBpailieHUsi OCHOBHBIX COeIMHEHUU Kere3a

OCHOBHBIE K/1aCcChl COeZIMHEHUH XpOMa: OKCH/IbI, TUAPOKCHU/IbI, CO/TA. XPOMOBBIE KUC/IOTHI.
B3avMornpeBpallieHsi OCHOBHBIX COeJMHEeHU! 30/10Ta

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

XpoMa.

B3aumoripeBpalljeH!s1 0CHOBHBIX COeJUHEHUU UTTPUS

MomibzeH, Bonbdpam, pesepdopauii. [IpupoHbie coeprHeHrs. MeTOAbI MOy YeHus!.
B3aumoripeBpalijeH1s1 OCHOBHBIX COeJUHEHUM KaIMHUsI

MosnmbpeHoBasi ¥ Bob(hpaMoBasi KUC/IOTHI U MX CO/T. MosbieHOBbIe CHH 1 BOTb()DaMOBbIe
OpOH3bI.

B3aumonpeBpalieHst OCHOBHBIX COeJUHeHMI KobasbTa

[Moarpynma BaHausi. PU3KMKO-XUMUUeCKUe CBOWCTBA BaHaAUs HUOOUS U TaHTasa.
Haxoxpenue B npupoze. ITonyyenue. Mcrnonb3oBaHre B MeTa/l/lypruu.

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JUHEHUM JlaHTaHa

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

B3aumoripeBpalljeH1si OCHOBHBIX COeJUHEHUU MapraHiia

[Moarpynma ckanaust (peiko3eMesbHbIe 31eMeHThl). Oblijasi XapaKTepUCTUKA CKaH/IWs1, UTTPUS,
JIaHTaHa Y J1aHTaHUJ0B. OTKPBITHE 3/IeMEHTOB. YCTOMUMBbIE U aHOMAJIbHbIEe CTeNIeHU OKUC/IeHUS.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUIN MeJ

Komrinekcoobpasyroiue cBOWCTBa BaHaAWs1, HUOOWs, TaHTana. [Ipumenenne. OKCHBI 1
TUPOKCU-/bl. CpaBHUTE/IbHbIE CBOMCTBA 371eMeHTOB. 22 B3aumornpeBpalljeHusi 0CHOBHBIX
COoeIMHEeHWU TaHTasa.

PenkoseMenbHble s5ieMeHTh! (BJ) B MeTanmueckom cocTosiHUW. KoMIieKCHbIe CoeIMHEHHSI.
[TpumeHeHne-coesuHenu P305.

B3auMorpeBpaiiieHrsi OCHOBHBIX COeJUHeHUI MoinbjeHa

[Moarpymma ypHKa. O611jas XapakTeprucTrKa. MeTanmueckue LUHK, KagMHUH, pTyTb. OCHOBHBI®
co-efuHeHys LMHKA. [luHkaTel. Pa3geneHue 1juHKa U KagMmus. KomruiekcHble CcoeZiUHEHUSI.
CoenuHeHVs KaIMUSsI

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JMHEHUIN HUKeJIs

Meppb, cepebpo, 3010T0. OCHOBHBIE coefiviHeHus1. [ToyueHne meTasioB
B3aumoripeBpalljeH!s1 OCHOBHBIX COeJUHEHUN 0CMUSI

PryTHBIe coepunenusa. AManbramel. OgHoBasieHTHas pryTh. Tokcukonorus. Ilpaktuyeckoe
VICTIO/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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Ayparel. TeTpax/10p030/10Tast KUC/I0TA U ee COMU

B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUU Masiiajus

bnaropogueie rassl. OCHOBHBIEe coeuHeHUs. KiarpaTtbl. OKCUMepHbIe MOJIeKY/Ibl. XUMUSA
MOJIeKy/1 B BO30Y>K/J@eHHBIX 3JIEKTPOHHBIX COCTOSIHUSIX. JKCUMepHbIe yia3epbl. [IprMeHeHMe.
B3aumoripeBpalijeH1si OCHOBHBIX COeJMUHEHUU I1JIaTHHbI

7Kene3o. Xumuueckue CBOMCTBA MeTa/UTMUeCKOro »kene3a. [ToyueHue >xenesa.
B3aumoripeBpalijeH1s1 OCHOBHBIX COeJUHEHUU POJUs

Onements! VIII rpynmel - Tpyaza »keses3a v 31eMeHThI OATPYNIibl [/IaTUHBI.
BsaumoripeBpalijeH1si OCHOBHBIX COeJUHEHUU rKesle3a

Bbe3nomMenHsbili ripouiecc. Psj 3akucu xene3a. CoeguHenust xesie3a (I111). Okcupbl, THIPOKCUBI.
B3aumonpeBpalieHst OCHOBHBIX COeJUHeHMI KobasbTa

KowmriniekcHble coejuHeHUs »kene3a. JKese30 B BBICIIMX CTeIeHsIX OKUcaeHus. deppaTsl.
B3aumoripeBpalijeH1si OCHOBHBIX COeJUHEHUU PYTeHUs

CoeHeHus1 371IeMeHTOB TIOATPYI KobanbTa U HUKesisi. O6111ii 0630p M1aTHHOBLIX METAaJIIOB.
Xa-pakTepHble CTereHd OKucaeHus. KomriekcHble coefrHenus. IIpruMmenenue.
B3auMornpeBpaiiieHrs OCHOBHBIX COeJJUHeHuH cepebpa

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

B3aumoripeBpalljeH1s1 OCHOBHBIX COe/JUHEHUI BaHausl.

[MonyueHne coefUHEHUI BBICOKOW UHMCTOTHI. MeTo/ibl ITTyOOKOM OUMCTKH.
B3aumoripeBpalljeH1s1 OCHOBHBIX COeJUHEHUM CKaH s

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

Metoz noHOOOMeHHOTO pa3jenenusi. Pa3nenenue cmeceil MeTogaMu CyOmMMariiy v ra3oBoi
xpoMarorpaduu.

BsaumoripeBpalijeH!si OCHOBHBIX COeJUHEHUU TeXHeLlHs

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

B3aumoripeBpalljeH!s1 0CHOBHBIX COeJUHEHUM 30/10Ta.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYOJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIIEI'O OBPASOBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuUT
Kadenpa 6uonoruu, 3Ko10ruu ¥ XuMun

OucuuruivHa: O611as ¥ HeopraHuyecKast Kypcossle 5k3amens! 20__-20__ 1.
XUMUSA Harpasnenue 04.03.01 Xumus BO
ouHasi popma o06yueHus [Tpoduns: Hedrexumus u xumuueckas
1 kypc 1 cemecTp TeXHOJIOTYS

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

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

METOAI/I‘-IECKI/IE MaTepHuaJibl, OIpeedrollye rnmpoueaypy OLieHMBaHUA 3K3aMeHd

[ITkasa oLeHUBaHUA [Ji SK3aMeHa:
- oT/IMYHO — OT 85 710 110 6asnsioB (Bk/movast 10 mooipuTebHBIX 6asIoB);
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- Xopo1o — oT 75 fo 84 6annos;

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

- HEYZIOB/IETBOPUTEEHO — MeHee 60 6asioB.

ITpu orjeHKe OTBeTa Ha FK3aMeHe MaKCUMajlbHOe BHUMaHHe J0/DKHO YAeAThCS TOMY, HACKOJTBKO TOJTHO
PacKpbITO COZiepKaHWe MaTepuara, UeTKO U MPAaBU/IbHO JIaHbI OTIpeZieieHus], PACKPBITO COZiepyKaHue
TIOHSITUH, BEPHO JIU UCIIO/Ib30BaHbI HAyUHble TEPMHUHBI, HACKOILKO OTBET CaMOCTOSITE/TbHBIH,
WICTIO/TH30BaHbI JI PaHee NMproOpeTeHHbIe 3HAHUS, PACKPBITHI JTU PACKPBITHI IPUYMHHO-C/IeZICTBEHHbIE
CBSI3U, HACKOJILKO BBICOKHH YPOBEHb YMEHUSI OTIePUPOBAHMSI HAyYHBIMHU KaTerOpUsIMU, aHan3a
uH(popMaLMK, BlaZieH!s] HaBbIKaMU TIPAKTUYeCKOM /IesiTe/TbHOCTH.

Kpurepuu oLieHKH :

- OLIeHKA " OTVIMYHO!BBICTAB/ISIETCS CTY/IEHTY, eC/TH CTYAEHT Jja/l TI0/IHbIe, Pa3BePHYThIe OTBETHI Ha BCE
TeopeTHUeCKre BOIIPOCHI OrieTa, IPOAEMOHCTPUPOBA 3HaHKUe (YHKIIMOHABbHBIX BO3MOXKHOCTEHH,
TePMHUHOJIOTHH, OCHOBHBIX 37IEMEHTOB, YMeHHe ITPUMeHSTh TeopeTHueCKHe 3HaHWS TPY BBITIOTHEHUH
TIpaKTHUeCKKX 3aaHuil. CTyzeHT 6e3 3aTpyJHEHUI OTBETU/T Ha BCE /IOTIOJTHUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckast YacTb pabOTHI BBITIOJTHEHA TIOTHOCTHIO Oe3 HETOUHOCTeH 1 OIINOO0K;

-OIleHKa ""XOPOILIO" BBICTAB/ISIETCS CTY/IE€HTY, €C/TU CTYJeHT PacKpbL/l B OCHOBHOM TeOpeTUYeCKUe
BOIIPOCHI, OJHAKO AOMYIeHbl HETOUHOCTH B OTIpeZie/IeHUH OCHOBHBIX MOHATHH. [1py oTBeTe Ha
JIOTIOTHUTE/TbHBIE BOTIPOCHI JIOMYIIIeHbI HeOO/IbIIe HeTOUHOCTH. [TpH BBITIOIHEHHUH MTPAKTHUECKOM YaCTH
paboThI AOMYIIeHbI HeCyI|e CTBEHHbIE OITUOKM;

- OLIEHKa "y 0B/IETBOPUTE/IBHO " BBICTAB/ISIETCS CTYAEHTY, €C/IM TIPH OTBETE Ha TeOPeTHUeCKHe BOMPOCHI
CTYZIEHTOM JIOTYIL{eHO HeCKOJIbKO CYIL[eCTBeHHBIX OIIMOOK B TOJKOBAHWM OCHOBHBIX TIOHATHI. JIOTHKa 1
TIOJTHOTA OTBETA CTPAZA0T 3aMETHBIMU M3bsHAMHU. 3aMeTHBI ITPO0esibl B 3HAHUU OCHOBHBIX METOZIOB.
TeopeTnueckye BOIPOCHI B I1€/I0M H3/I0’KEHBI I0CTaTOYHO, HO C TIPOITyCKaMH Matepuasa. Vimerorcst
TIPUHLIMITMA/IbHBIE OLTMOKY B JIOTHKE MOCTPOEHUsT OTBeTa Ha Borpoc. CTy[eHT He perus 3a/iauy Wi Mpu
pellieHnH OMyIIeHbl rpyObie OIMOKY;

- OLIEHKA "'Hey/|0B/IeTBOPUTE/IbHO " BLICTAB/ISIETCS CTYAEHTY, €CJIA OTBET Ha TEOPETUYECKHE BOTPOCHI
CBUJETebCTBYeT O HeITIOHUMAaHUU U KpaiiHe HeIoJTHOM 3HAHWHM OCHOBHBIX TIOHSTHI U METO/IOB.
OO6Hapy>KHBaeTCsl OTCYTCTBHE HABBIKOB MPUMEHEHUs TeOPeTUUeCKUX 3HAHWH TPU BBITIOJTHEHUU
NpakTUYeCcKHX 3a7aHnii. CTyZIeHT He CMOT OTBeTUTb HHU Ha OJVH JOTIO/THUTE/IbHBIN BOTIPOC.

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

2. YueOHO-MeToAMYeCcKOe U HH(OPMALOHHOE 00ecnedyeHHe JHUCIUIUTHHBI
5.1. ITepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOU /IMTepaTyphl, He00X0UMOi1 /ISl 0CBOEHHS
AVCIUIUTUHBI
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OcHoBHas MTEparypa
1. Heopranuueckasi Xumusl : yueOHUK JIJisi CTYZ.By30B,00y4.10 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. Cgeppanosa, H./I. Ob1jast u HeopraHWyeckast XUMHUSL: IKCIIepUMeHTa/IbHbIe 33Jjaud ¥ YTIPayKHEeHHUsT
[DnekTpoHHsIM pecypc] : yuebHoe mocobue / H.[]. CBepasoBa. — OneKTpoH. JaH. — CaHKT-
[TetepGypr : Jlanb, 2013. — 352 c. — Pexkum gocryna: 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 DJIeKTPOHHO-0MO/IMoTeuHy0 cucTeMy " YHUBepcUTeTCKasi OnbaoTeka
online" .—http://biblioclub.ru/index.php?page=search_red

2. Eropos, B. B. Heopranuueckasi 1 aHaJuTHUeCKast XUMHsl. AHa/TUTAYeCKasi XUMUS [ D/1IeKTPOHHBIN
pecypc] : yuebnuk / B. B. Eropos, H. 1. BopobbeBa, U. I'. CunbectpoBa .— CII6. : Jlans, 2014 .
— 144 c. —— https://e.lanbook.com/book/45926

5.2. [Tepeuennb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOro odecrnieyeHHs, HeOOX0AMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas s3nektpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

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

3. YHuBepcuTeTcKas 6ub/oTeka oHaiiH 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. HarmoHasnbHas anekTpoHHasi bubroTeka [OneKTpoHHbIN pecypc]. — Pexxum focTyna: https://xn--
90ax2c.xn--plai/viewers/.

7. HatmoHanbHas rardopma OTKpbeITOro o6pa3oBaHust npoed.ru [D71eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http://npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsivku BamikopTroctaH [3neKTpoHHbIN pecypc]. — Pexxum
pocryna: https://edu.bashkortostan.ru/.

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

IlepeueHb peKOMeH/[yeMbIX pecypcoB HH()OPMaLIOHHO-Te/IeEKOMMYHUKAI{MOHHOU CeTH
«/HTEepHeT», HAXOJAIUXCA B CBOOOAHOM J0CTyIe

1. Axmetos, H.C. JTabopaTopHble ¥ ceMUHapCKUe 3aHSTHSI 110 0011[eil 1 HeopraHUueCKol XUMUU
[SnekrponHsIii pecypc] : yueb. mocobue / H.C. Axmeros, M.K. A3u3oBa, JI.U. Bagpiruna. —
OnekTpoH. faH. — CaHkT-ITetepbypr: Jlaub, 2014. — 368 c. — Pexxum fgocTyta:
https://e.lanbook.com/book/50685

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

npouecca no JUCIUNIHHe

HanmeHoBanue
CrielaIM3upPOBaHHBIX
ayIMTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pymoBaHus,
TIPOrpaMMHOTO 0becrieueHust

Aynutopus 11(b®)

JlekumonHas, CemuHapckas, s
KypCOBOTI'O ITpOeKTHUpOBaHus, s
KOHCY/IbTaLAl

KommyTarop d-link , uctounvk
6ecriepeboitHOrO 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

JUCTUNAATOP, BBITSDKHOM LIKad,
CpeJiCTBa MOXKapOTYLIeHUs!.

Aynutopus 22(b®P)

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

Cetich, My/TETUMEIUATIPOEKTOP ,
OapoMeTp, MeUITMHCKast
anTeuka, Cpe/iCTBa
MOKapOTYIIIeHUs], TUTUTKA
3/1eKTpUUecKast, Habop
apeoMeTpOB, 1iKad BLITSDKHOU p/
I1 KepaMOTPaHUT BCTPOEHHHBIH
BEHTHU/ISITOP, Habop
71ab0paTOPHBIX TEPMOMETPOB,
Becol hl-200 ¢ 6/10KOM ITUTaHUS,
arrapar Kura, ra3oMeTp,
HaCTeHHbIN KpaH J/Is
MPOEKTOopa, A0CKa.

Aynutopus 34(b®P)

[nst KoHCy/IbTalui

MOHUTOP, CUCTEMHBIN OJIOK,

ceiid, 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-
MeToZMueCKre MaTepHuaJbl.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. Windows
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