MHUHOBPHAYKH POCCHUH
(benepanbHOE roCyAapcTBEHHOE 010/DKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa3oBaHHSI
«HAPKYTCKHI T'OCYJIAPCTBEHHBIN YHI/IBEPCI/ITET»
OI'BOY BO «UTI'Y» Ty
Kadeapa ruaponoruu u IPUPOJIONIONE3OBAHNS

VTBEP)KIIAIO
LT “CK Bonorkuua

«18» wZO?.l T,

*

PaGouas mporpaMMa JHCHHIIMHBI (MOLYJIS)
HaumenoBanue qucuurumabl (Moayis) 51.0.13 «O6mas xuMus»
Hanpasnenue noarorosku 05.03.06 Dk0n0rus ¥ MPUPOAOIOIE30BAHHE

HamnpasiieHHOCTB (TIpOo¢HIIb) MOATOTOBKH JKOJIOrHYecKas 0€30MacHOCTh U YIIPABICHHE
IIPUPOJIONIOIH30BaHHEM

KBanmuduxanus BeITyCKHUKA -  HakayiaBp
®opma 0OyueHus oyHas

CormacoBano ¢ YMK reorpadpuueckoro PexomenaoBano kadeapoii ruaposoruu

¢axynbTeTa NPHPOIONO/Ib30BAHUS:
IIporokosa Ne 12 Ot «05» wuions 2021 r.

[Tpotoxon Ne 6 ot «18» utons 2021 r.
[Ipencenarens i —Z— C.K. Bonorxuna 3aB. kadeapoii [ /fi/ A.B. ApryuynHnesa

Upkytck 2021 r.



Conepxanue

I. Lenu m 3amauu AUCHUIUIMHBI (MOTYJIS)
II. Mecrto nucuurnnsl (Moaysi) B ctpykrype OITOIL
III. TpebGoBaHusi K pe3yibTaTaM OCBOCHUS AUCIMILTUHBI (MOTYJIS)
IV. CopepxaHue U CTpyKTypa AUCLUILINHBI (MOYJIs)
4.1 CopepxaHue AMCUMIUIMHBI, CTPYKTYpPUPOBAaHHOE II0 TEMaM, C

YKa3aHnuEeM BHO0B y‘le6HI>IX 3aHATHH U OTBCICHHOI'O HAa HHUX KOJHNYCCTBaA
aKaJICMHUYCCKHUX YaCOB

4.2 [1naH BHeayAUTOPHON CaMOCTOSITEILHON pabOThl 00YUYaAIOLIUXCS 1O
JUCIUILIINHE

4.3 Copepxanuie yueOHOTO MaTepuana

4.3.1 [lepeueHb ceMUHAPCKUX, MPAKTUYECKUX 3aHATHI U 1a00PaTOPHBIX
pabor

4.3.2. Ilepeuerr TeM (BOIPOCOB), BBIHOCMMBIX Ha CaMOCTOSITEIHHOE
U3yYEHHE B PAMKaX CaMOCTOSITENIbHOM paboThI CTY/I€HTOB

4.4. Meroauueckue yKa3zaHus IO OpraHM3alMM CaMOCTOATEIbHOU
paboThI CTYJCHTOB

V. VYdyeOHo-MeTomuyeckoe ¥ WHPOPMAIMOHHOE  OOecredeHue
TUCUUTUTHHBI (MOYJIs)

a) MepeveHb JIUTEPaTyphl

6) 0a3nl JaHHBbIX, IIOUCKOBO-CIIPABOYHLIC U HH(bOpMaLIHOHHLIC CHCTCMbI

VI. MarepuajibHO-TeEXHUUECKOE 00ecnieYeHrEe JUCIUIIIIUHBI (MOTYJIs1)
6.1. YueOHo-nmabopatopHoe o0opyaoBaHue
6.2. [IporpammHOe obecrieueHne
6.3. TexHuueckue u IEKTPOHHBIE CPeICTBA 00yUEeHUS

VII. O6pa3oBareiabHble TEXHOJIOTUN

VIII. Ouenounble mMatepuanbl i TEKYLIETO KOHTPOJS M MPOMEXKYTOUHOM
aTTeCTallU

CcTp.

DN W W W

10

11

12

12
12
12

12
12
13
13
13
14



L.IEJU U 3AJAYU JUCHUILIMHBI (MOIYJIS):

Leab AMCHMIUIMHBI: TT0KA3aTh POJIb XMMHUU B CUCTEME HAayK, HAyYHTh HCIOJIbh30BaTh
3aKOHBI M MOHATHS OOIIEH XUMHH B pa3lieNax Jpyrux HayK, HAy9uTh 00paboTke mH(OpMaIum,
CHUCTEMaTH3allud CTPYKTYPHOTO MaTepHaja, BBISABICHHUIO M WHTECPIPETAIIMUA 3aKOHOMEPHOCTEH,
npucymux CTpOCHHUIO XHMHYCCKHUX CHCTEM, YCTAHOBJCHHUIO 3aBHCHMOCTHU (1)I/I3I/I‘-ICCKI/IX u
XUMHUYECKHX CBOMCTB OT COCTaBa CHCTEMBI.

3agaum kypca:

B pesynbraTte u3yueHusi JaHHOTO Kypca CTYJICHTHI JOJDKHBI ITO3HAKOMHUTBCS ¢ OCHOBAMHU
0o0paboTkn uWHGOpPMAIMK, CUCTEMaTH3alMeld CTPYKTYpHOTO MaTepuala, BBIABICHHEM U
UHTEpIpEeTalieii  3aKOHOMEPHOCTEH, MPUCYIIUX CTPOCHHIO XHMHUYECKHX BEIIECTB, C
YCTAaHOBJICHUEM 3aBUCUMOCTH (1)I/I3I/I‘-ICCKI/IX U XUMUYECKHUX CBOMCTB OT COCTaBa BeIIIECTBA.

basupysick Ha 3HaHUSX, TPUOOPETEHHBIX CTYACHTAMH B CPEITHEH IITKOJIE

— Pa3BUTbL H erIY6I/ITB OCHOBHBIC Q)YHHaMeHTaJH)HBIe IMOHATHA, IOJYYCHHBIC pPaHCC
(cTpoeHHE aTOMa, XUMHYECKAsl CBSI3b, CKOPOCTh XUMUYECKUX PEAKIIHIA U JIp.);

— AaTb NpCACTaBJICHUC 00 YCTaHOBJICHUU O6HII/IX 3aKOHOB W IPUHIMIIOB BO3HUKHOBCHUSA
YIOPSIOYCHHOCTH;

— O6y‘II/ITI) CTYACHTOB COBPEMCHHBIM IMMOAXOJaM K U3YUCHUIO XUMHUYCCKUX ITPOLECCOB,

— 3aKpeNUTh HEOOXOAMMBII TOHATUIHBIN aInapar;

— C(i)OpMI/IpOBaTI) YMCHUC MMPUMCHATH Ha IPAKTHUKE IMOJTYYCHHBIC 3HAHU A,

— JIaTh MPEJICTABICHUE O POJIM XMMHHU B TIPOIIECCE MO3HAHKSI 3aKOHOB ITPHPO/IBI.

II. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucrumnHa (Moaynb) « Oowias xumusy OTHOCUTCS K 4acTH, (OPMHPYEMOM
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

2.2. JInst u3yueHus 1aHHOM yueOHOM TUCIUIUIMHBI (MOAYJIs1) HEOOXOIUMBI 3HAHUS, YMEHUS
Y HaBBIKH, C(HOPMHUPOBAHHBIC paHee MPU U3YUCHUHU MTPEIMETOB €CTECTBEHHO-HAYYHOTO U
(U3UKO-MATEMATHYECKOTO IIMKJIOB B CpeIHEH 00IIe00pa3oBaTeIbHON MIKOJIE.

COBOKYMIHOCTH pa3/ieoB, BKIIFOUEHHBIX B IPOrpaMMy TUCHUILTUHBL «O01Ias XUMHUS,
IpeJICTaBIsIeT COO0M BaXKHbBIHM 3Tall €AMHON CUCTEMBI IOJATOTOBKY OaKalaBpoB 110 IPOQUIIIO
9KOJIOTHUECKOM 0€30MacHOCTH U YIIPaBJICHUS MIPUPOAOIOIBE30BaHUEM. Y CIIEITHOE OCBOCHHE
MaTepuala JaHHON TUCIMILTMHBI BOSMOXKHO MTPH YCJIOBUU OBJIA/ICHUS CTYIEHTAMHU
dbyHIaMeHTaIbHBIMU 3HAHUSIMU B paMKax Kypca yKa3aHHBIX BbIIIE AUCIIUILINH.

2.3. IlepeyeHp MOCIEAYIONMX YICOHBIX TUCIUIUIAH, JJIT KOTOPBIX HEOOXOJUMBI 3HAHUS,
YMEHHUS U HaBbIKU, (OpMUpPYEMBbIC TaHHON y4eOHON AUCHUTITHHOM:

b1.B.14 «Xumus okpyorcaroweii cpedwly

b51.0.30 «9konocuueckuti MOHUMOPUHS)

b1.0.34 «Ouenka 8030eticmsus Ha OKPYAHCAIOUYIO cpedyy

b1.B.30 «lIpomvluinennas sxono2us»

III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI
[Tpomecc 0cBOCHUS TUCIUIUIMHEI HANIPABJICH Ha (DOPMHUPOBAHKE HIIEMEHTOB CIICTYIONIUX
koMmriereHuuit B coorBercTBur ¢ @PI'OC BO u OIl BO 1o nanHOMy HanmpaBieHUIO MOATOTOBKHU
05.03.06 «2xo0s0rUs ¥ NPUPOIOIIOIH30BAHUEN:
OIIK-1 — CriocobeH mpuMeHsTh 0a30BbIe 3HAHUS (DYHIAMECHTAIBHBIX PA3CiiOB HAYK O
3emiie, €CTECTBEHHO-HAYYHOTO M MAaTeMAaTUYECKOTO LHMKIOB IMPHU PEIIeHHH 3aJad B 00JacTu
HKOJIOTUU U TIPUPOAOIIOIH30BAHUS

IlepeyeHb MUIaHUPYEMBbIX Pe3yJbTATOB 00yUYeHUS 10 JUCHHUILIMHE (MOYJIIO0),
COOTHECEHHBIX C HHIMKATOPAMH JOCTHKEHUS] KOMIIeTeHIHii



Komnerenuus HNuauxaropsl Pe3yabTaTsl 00y4yeHus
KOMIIeTEHIUI
OIIK-1 MK ornk13 3namo:

Cnoco0eH npuMEeHsTh
0a30BbIC 3HAHUS
byHIaMEHTaTBHBIX
pasjiesioB Hayk o 3emiie,
€CTECTBEHHO-HAYYHOT'O U
MaTeMaTH4YeCKOro IIMKIOB
IPU PELICHUH 33124 B
00JIaCTH 3KOJIOTHH U
HPUPOJIOTIONH30BAHHS

[Ipumensier 6a3oBbie
3HAHUS XUMHUH TPH
HpOBCZ[GHI/II/I XUMHUKO-
AHAJTUTUYECKUX
HCCIICAOBAHUN B 00J1aCTH
SKOJIOTHH U
MIPUPOJIOTIONB30BAHUS

— TEOPETUUYECKHUE OCHOBBI 001LIEH
XUMUH, CYILLIECTBO PEAKUUN U
IIPOLIECCOB, UCIIOJIb3YEMBIX B
XUMUH, TIOJIXO/IbI K U3YUYEHUIO
XUMUYECKUX MPOIECCOB,
BBISIBJIATh 3aKOHOMEPHOCTH,
MPUCYIIINE XUMUYECKUM
CUCTEMaM.

Ymemo:

- IOATOTOBUTH OOBEKTHI
HCCIEA0BaHUs 110 3aaHHOU
METOJIMKE, paboTaTh Ha
MPUMEHSAEMOM anmnaparype,
[IPUMEHATH OCHOBHBIE 3aKOHBI
XUMUU TIPH 00CYKICHUH
MIOJIyYEHHBIX PE3YJIbTATOB,
MOATOTOBUTH OTUYET O
BBHITIOJTHEHHOH padoTe.
Braoems:

— MOHATUHHBIM annapaToM U
MOJIYYEHHBIMH TE€OPETUUECKUMU
MpeJICTaBICHUSIMH 001IeiH
XUMUHU, OCHOBAMHU XUMHUYECKUX
METOJOB aHAJIU3a
HEOPraHUYECKUX COCIMHEHNU,
MeETOJ10JIoTHEN BbIOOpa
HEOOXOIUMBIX PEaKIIHid, UMETh
HaBBIKM UX ITPUMEHEHUS [IPU
MIPOBEACHUH PEAKIUi, HABBIKAMU
paboThI ¢ yueObHOH U yueOHO—
METOJIMYECKOMN JTUTEPATYPON.




IV. COAEP/KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM IMCHUIJIMHBI COCTABJIsIeT 3 3aUeTHBIX eIMHUIbI, 108 yacos,
B ToM yucie 0,47 3a4eTHBIX eIMHMIL, 26 4YaCOB HA IK3aMeH

®opMa NPOMeKYTOUHOI aTTeCTALMU: DK3aMEH

4.1 Conepma}me AUCHUIIJIUHBI, CTPYKTYPHMPOBaHHOE€ II0 TeMaM, € YKa3aHUEM BH/I0B yqeﬁnblx 3aHATHH H
OTBCJICHHOI'0 HA HUX KOJIHYECTBA AaKAJCMHUICCKHUX YaCOB

< Bunel yueOHoi paboThI, BKIItOUYAs
;-32 CaMOCTOSITENIbHYIO PaboTy 00y4JaroIxcs,
5 MPAKTHUYECKYIO MTOATOTOBKY U TPYI0EMKOCTh
~
5 (B 1acax) DopMBI TEKYILIETO
2 = 3 KOHTPOJISI
o, S ® X .
Ne 5 S s § YyCIIEBaCMOCTH,
2 O Q
i Pa3zen nuCUUNIMHBY/ TEMBI > o o2 KouraxTHast pabota o ®opma
= T o
@) 8 > L% MpenoaaBaTes ¢ 00y4YaronMMHCS e IpOMEKYTOTHOHU
M g0 3 aTTecTaluu
=
~ E, (no cemecmpam)
= CeMuHnapckue 9 g
= Jlexuun| /naGoparopusie | KoHcynbranum = NS
3aHATUSA Q a
YcTHBIM ompoc,
OTYET MO
1 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 10 2 4 2/2 1 1 .
nabopaTopHOI
pabote
2 CrpoeHnue atoma 1 7 - 4 2/- 1 YcTHBIH onpoc.
3 [Teprnoanueckuii 3aKOH U MEPUOIUYECKAST 1 6 ) ) 5/ 1 1 KontponbHas
cuctema aneMeHToM .M. MeHnaeneeBa paborta
4 XuMH4ecKas CBSI3b 1 8 - 4 2/- 1 1 Y cTHBIN Omnpoc.
OCHOBHBIE TTOHATHS XUMUIECKON VY ceTHBIN ompoc
5 1| 14 | 2 6 22 2 2 ! poc,
TEPMOJAMHAMUKH OTYET 110




o § % Bunel yueOHOI paboThI, BKIItOYAs @DOopMBI TEKYILIETO
° m
Ne 8| 5 9F = 2 CaMOCTOSITCIILHYIO padOTy 00Yy4arouXcs, KOHTPOJIS
Paznen nucuumninHb)/TEMbI S| 82ER o .
/1 5|l FE & MPAKTHUYECKYIO MTOATOTOBKY U TPYJI0EMKOCTh YCIEBAEMOCTH;
o = g ®opma
=
2
=
e
KonraktHas pabora =
IpernoaaBaTess ¢ 00y4YaronMMHCS § S
= 8
< = S
O s o
nabopaTopHOH
pabore
VYcTHBIi onpoc,
CKOpOCTh XHMHUYECKUX PEAKIIHH. OTYET 10
6 P peardt 1| 17 | 4 6 4/4 2 1 y
XHUMHAYECKOE PAaBHOBECHE nabopatopHoit
pabote
KonTponbhas
abota, oT4ET 1O
7 PactBopbI 1 16 4 6 4/4 1 1 p ’ .
nabopaTopHOH
pabote
YcTHbIi onpoc,
OTYET 110
8 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC peakiuu | 1 12 2 4 4/2 1 1 "
nabopaTopHOH
pabote
KonTpoJb camocTosiTe/IbHOM padoThI 1 1
IIpome:xxyToyHast aTTecTanus 1 17 DK3amMeH
Hroro yacos 108 16 36 36 10 8




4.2 Il1aH BHeayAUTOPHOH CAMOCTOSATEJIbHON PadoThl 00YYAOIIUXCS 110 JUCIUILIMHE

CamocrositenpHas paboTa 00yJaromuxcs V4ebHo-
OueHouHOE METOIIECKOe
Cemectp Hassanue pasznena, TemMbl B 4 a6 Cpoxu | TpyMOeMKOCT CDEICTEO obecnieueHune
HA CaMOCTOATCIBHON PAOOTBL | b rerus (uac.) pea CaMOCTOSATEJIbHOU
paboThI
Otuét no nabopaTopHoOI . OJI*-1,2,5.6
1 |ATOMHO-MOJIEKYJISIPHOE YUEHUE 1,2 men 1 Otuér %
pabore JUI** — 2
OJI*-1-4
JIJT* — 2
AHanu3 Hay4YHO-METOUYECKOU HNudopmaninoHHo
. JUTEpPaTypbl, UHTEPHET -CIpaBOYHbIE
1 [Tepuonnueckuii 3aK0H PaTypel, P 3-5 Hen. 1 Koncnexr P
PECYPCOB IO BOIIPOCaM CUCTEMBI U3
paszena. CITUCKa «0»
paznena V
(m.1,2,5)
OJI*-1-4
JUT** — 2
AHanm3 HayYHO-METOUYECKOM NudopmanmonHo
JUTEpPaTypbl, UHTEPHET -CIPaBOYHbIE
1 XUMHYECKas CBI3b PaTypel, P 6,7 uen. 1 Koncnexr P
PECYPCOB IO BOIIPOCAM CUCTEMBI U3
pasnena. CITUCKa «0»
paznena V
(n.1,2,5)
0JI*-1,2,4,5,6
N . JUTE* -2
Otuér no nadbopatopHoi
HNudpopmanmonno
. pabote. AHaIM3 HAyYHO- N
OCHOBHbBIE NOHATHUS XUMHYECKOU . Otuér -CIIPaBOYHBIE
1 METOAMYECKOU TUTEPaTyphl, 8-10 uen. 2
TEPMOAMHAMUKH Koncnexkr  |cuctems! u3

HUHTEPHET PECYpPCOB IO
BOIIpOCaM paszjena.

CIIACKa «0O»
paznena V
(n.1,2,5)




CamMocTosTeapHas paboTa 00yJaroIUXCsI VuebHo-
Ouerounoe METOIIECKOe
Cemectp Hassanwue pasneina, Temsl B 5 046 Cpokn | TpymoeMKOCTb CPOICTEO obecreueHue
U CAMOCTOATCIBPHON PAOOTBL| o o e g (gac.) pea CaMOCTOSITEIIbHOM
paboThI
CkopocTh XUMHUYECKUX peakuuid. Xumudeckoe |OTYET mo nabopaTopHOU . 0OJI*-1,2,5,6
1 11-13 gen. 1 OTtuér .
paBHOBECHE pabore JUT*E* — 2
Otuér mo mabopatopHoit . OJI*-1,2,5,6
1 PacTtBopsI patop 14-16 nen. 1 Otuér wx
pabore JUI** — 2
OJI*-1,3
" . JI**— 14
Otuér mo nabopatopHoit a ’
NudopmanmonHo
pabote. AHaIW3 HAYYHO- N
. Oruér, -CIPaBOYHbIE
1 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKLIUU  |METOJINYECKON JIUTEPATYPHIL, 17,18 uen. 1
HHTEDHET DECYDCOB 110 KOHCIIEKT CUCTEMBI U3
BOII I())caMp a3}):’[I::J1a crmeka «6»
p p ) pazaena V
(m.1,2,5,6)
OO61Mit 00beM caMOCTOATEIHLHON PA0OTHI MO AUCIUILTHHE (Yac) 8




4.3 Conepxxanue y4eOHOro MaTepuasia

Tema 1. ATOMHO-MOJIEKY/ISIDHOE YYeHH e

OcHOBHbBIE TOHATHS M 3aKOHbl XUMUU. ATOoM. Monekyna. XUMHYECKUN 3JIEMEHT.
[Ipocteie u cnoxHble BemecTBa. OTHocuTenbHas aToMHas Macca. OTHOCUTeENbHas
MoJIeKyJiipHas macca. Moiub. MonsipHass macca. XUMUYECKUM 3KBUBAJICHT BewlecTBa. Pacuér
XAMUYECKOr0 JKBHBAJCHTA KHUCJIOT, OCHOBaHMM, coyicii. BaneHtHOCTb. CTENCHb OKHCIICHUS
3J€MeHTa. 3aKOH COXPaHEHUs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEUIECTBA. 3aKOH
ABorajzipo, ciencTBUS W3 3akoHa ABoraapo. MosipHbli 00béM Taza. Uwcimo ABorajapo.
VpaBuenue MenneneeBa-Kianeiipona, e€ro HCMHoJjib30BaHWE MpU pacdeéTax. YHHUBEpcaabHas
razoBas TOCTOsIHHasi, €€ (U3UYECKUU CMBICI. MeETOoIbl OmpeneNeHrus MOJISIPHBIX Mace
ra3oo0pa3HbIX BEHIECTB (10 OTHOCUTENIbHON IUIOTHOCTU Ta30B, MO 3aKOHY ABOraapo, Mo
ypaBHeHHI0 MenneneeBa-Kiamneiipona).

Tema 2. CTpoenue atoma

OTKpBITHS, JOKA3BIBAIOIIME CIIOKHOCTh CTPOEHHUS aroMa (OTKPBITHE KATOIHBIX JIy4eH,
PEHTTEHOBCKUX JIy4eil, SIBICHUA paguoakTHUBHOCTH). llepBble Momenu artoma (MOAENb
k. k. Tomcona, wmomenb Pesepdopaa), HECOCTOSATEIBHOCTh JTHX  IPEICTABICHHIA.
CoBpeMeHHbIE TPEJCTABICHUS O CTPOEHUM aroma. JIBONCTBEHHas NpHpoAa 3IIEKTPOHA.
VpaBuenue nae bpoiurs. Ilpunnun neonpenenénnoctu I'eitzendepra. Ilonsarue o0 ypaBHEHUU
[pénunrepa. CMbIci BOMHOBOH QyHKIMH . KBaHTOBBIE YnCIa 3IeKTpoHa. ATOMHBIE OpOUTAalH,
JIeKTpoHHBIE oOnaka. [IpeacraBmenne o ¢opme s-, p-, d-DIEKTPOHHBIX  OOJIAKOB.
MHorosiekTponnble aToMsl. Ilpuniun 3anpera Haymu. [pasuno I'ynga. EMKOCTb 271eKTpOHHBIX
obomnouek. [IpuHIMT cOCTaBNEHHS ANEKTPOHHBIX (DOPMYJIT aTOMOB AJIEMEHTOB.

Tema 3. Ilepuoamuyecknii 3aKOH W TNepuHoaMYeckasi cucrema 3jiementoB JI. W.
MemnpeineeBa

[lepuonnueckuii 3axon J[.M1. MenneneeBa B cBere Teopuu cTpoeHus atoma. CTpyKTypa
NEePUOIUYECKOM CHUCTEMBI DJIEMEHTOB: II€PUOJABI, CEMEHCTBA, TMOJCEMEICTBA, TPYIIIbI,
noarpynnsl. CMBIC MOPSIAKOBOTO HOMEpPa XMMHYECKOTO 3JIEMEHTa, HOMEpa Nepuojia, HoMepa
rpynnsl. Ocoboe moJoKeHue BOJOpPOAa, Teus, JaHTAHOUAOB, akTUHOWUIOB. [lepuomuueckoe
M3MEHEHHE HEKOTOPBIX CBOWMCTB aTOMOB (PaJilyCOB aTOMOB M MOHOB, MOTEHI[MAJIa HOHU3ALIUU
CPOJCTBA K 3JIEKTPOHY, AJIEKTPOOTPULIATEIBHOCTH). XapaKTEPUCTUKA XUMUUYECKOT0 3JIEMEHTa U
€ro BaXXHEMIIMX COCAMHEHUH IO TOJOXKEHUID €ro B IEPUOJUYECKOW CHCTEME 3JIEMEHTOB
AN .Menneneesa.

Tema 4. Xumnueckasi CBfI3b

[Ipupona xumuueckoil cBsi3u. Tumbl xumuueckon cBsA3U. OCHOBHbBIE XapaKTEPUCTUKU
XUMHYECKON CBSI3U (SHEpPrusi, JUIMHA, BAJICHTHBIC YIJbl, KpaTHOCTh). KoBaneHTHas cBs3b, €€
CBOMCTBa (HACKHIIIAEMOCTh, HAMPABICHHOCTh, MOMSAPH3YeMOCTh). OOMEHHBI H JTOHOPHO-
aKILENITOPHBIM MeXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOW CBsi3u. MoHHas cBs3b. Merayunyeckas
CBsI3b, IPUUKHA €€ iejoKannu3auuu. BogopogHas cBs3b.

Tema 5. OcHOBHBbIE NOHATHS XUMHYECKOH TEPMOIMHAMUKHI

TermoBoit APQPeKT XUMHUYECKHX peaknuid. TepMOXUMHYECKHE pPEaKIUH, 3aIluch
ypaBHEHUU TepMoxuMudeckux peakiuil. Knaccudukanus temnossix 3ddextoB. Temmora
oOpasoBanus. Temora cropanus. [1epBrrit 3akoH TepMoanHaMUKH. TeroBoi A dexT peakmii
IIPU U30XOPHOM U M300apHOM Mpolieccax. BHyTpeHHs s sHeprusi, €€ COCTaBIAIONMINE. DHTAIBIINA.
CranpaprtHas sHTanbnus. 3akoH ['ecca. CneactBust u3 3akoHa ['ecca (pacuér AH peakuuu no
TEIIoTaM OO0pa30BaHMS U MO TEIJIOTaM CrOpPaHMs BEIIECTB). DHTPOMHs. DHTPOMUS — Mepa
HEYTNOPAIOYCHHOCTH CHUCTEMBI. ODHTPONHUS M TEPMOJMHAMHUYECKAS BEPOSTHOCTH CHUCTEMBI.
BinustHue arperaTHOro coOCTOSIHUS, TEMIEpPATyphl, JaBlieHUs Ha dHTponuto. CraHaapTHas
SHTpOIUA. XHUMHYECKOE CPOJCTBO, Mepa XHUMHYECKOro cpoxacta. Ilpunmun beptio.
OHTaNbNUMHBIA W SHTPONUIHBIA ¢akTopbl. TepMOAMHAMUYECKUNH TOTEHIUAN CHUCTEMBI.
CBobGonnast sueprust [m66ca. CBoboanas sueprusi ['enmpmronbua. HampaBieHne XUMHYECKHX
nporeccoB. CBsi3b M300apHOTO MOTEHIMANA C APYTMMU TEPMOAMHAMHYECKUMHU BEITUYMHAMU
(9HTaNBNUEN U SHTPONIUEH).



Tema 6. CkopocTh XMMHUYECKHUX peaknuii. XUMHYECKOe PABHOBECHE

CkopocTh ~ XMMHYECKHX  peakuuil.  YCIoBHs, HeoOXOoAuWMBIe I Hayaia
peakunn.DakTophl, BIUSIOIIME HA CKOPOCTh PEAKUUN: BIUSHUE MPUPOJbl pPearupyroumx
BEILECTB, KOHIICHTPALMH, 3AaKOH JEUCTBYIOIIMX MACC; BIMSHUE TeMIlepaTypbl. AKTHUBHBIC
YaCTHUILbl, SHEPIUsl aKTUBALMU; BIUSHHUE KaTalIM3aTOpa, KaTalIU3 TOMOI€HHBIA, FE€TEPOre€HHBIMH,
MOJIOKUTENbHBIM, OTPULATEIbHBIM, MEXaHU3M TOMOIE€HHOIO0 KaTajlu3a, OCOOEHHOCTU
KaTaJIUTUYECKUX MPOIECCOB; BIMSIHHUE M3IYy4YCHUS, (POTOXUMUUECKHE MPOIECChl, UX MEXAHU3M,
LENHbIE peaKlUu C HEpa3BETBIEHHBIMU U Pa3BETBIEHHBIMM ILemsiMHU. Peakiuu oOpaTumble U
HeoOpaTtuMble. PaBHOBecHe cucTeMBbl Kak JUHaAMHuUecKoe cocTtosiHue. KoHcraHTa paBHOBECHS.
@akTOophl, BIMAIOIIME HA PABHOBECHUE CHUCTEMBI: KOHLEHTpAUus BEIIECTB, TEMIIEpaTypa,
naBiieHue. Y cioBus cMmenieHus papHoecus, npuanun Jle [larense. [IpaBuno Bant I'odda.

Tema 7. PacTBOpbI

Knaccudukanus pacTBOpOB IO arperaTHOMy COCTOSIHMIO BEIIECTB, IO pa3Mepy
pacTBOpEHHBIX YacTull. MctunHbIe pacTBOpEI. IIponecc pacTBOpeHMs BelIECTBA B pACTBOPUTETIE
— ¢usuko-xuMuyeckuit nponecc. ['unparanus (conpBaraius). PacTBOpUMOCTh TBEPIBIX BEIIECTB,
JKUJKOCTEH, Tra3oB B BojJe. 3akoH ['‘eHpu. PacTBOpbl HAaChIIIEHHbIE, HEHACHIIEHHBIE.
Konnenrpanusi pactBopa, ciocodbl €€ BoIpaskeHusi (MaccoBasi J0Jsl pacCTBOPEHHOIO BEIIECTBA,
IPOLEHTHAs] KOHLIEHTpALUsl, MOJSPHOCTb, MOJISUIBHOCTb, HOPMaJIbHOCTb, TUTp). CBolicTBa
pPacTBOPOB  AJIEKTPOJIUTOB. DIEKTPOJIUTHYECKAs JUCCOlUaIus, O0OpaTUMOCTh Mpoliecca.
OcCHOBHbBIE TOJIOKEHHUSI TEOPUU DJIEKTPOJIUTUYECKON AMCCOLUALMM. JIEKTPOIUTUYECKAs
JUCcCoIManusl KUCIOT, OCHOBaHMM, coneill. CtyneHuarass auccouuanus. CTerneHb U KOHCTAHTA
quccouuanuu. VoHHble peakuuy, HMOHHbIE ypaBHeHUs. (CMelleHHE HMOHHBIX DPAaBHOBECUN B
pacTBOpax H3JIEKTPOIMUTOB. DJIEKTPOJIUTHYECKass Auccouuanus BoJbl. MoHHOE mNpou3BeneHue
Bobl. Bonmopoausiii noxazarens. [lonstue o0 muaukartopax. ['mpponu3. Tunuunele ciydau
ruaponnsa coneil. ['maponns cosieid ¢ MHOTOBaJIEHTHBIMU MOHaMU. Kucible 1 OCHOBHBIE COJM.
BnusHue pasznuuHbIX (AKTOpPOB HAa THUIAPOIM3 (KOHLEHTpalus BEIIECTB, TEMIIEpaTypa).
['unposn3 oOpaTUMBIN U HEOOPATHMBIH.

Tema 8. OkHCINTENTbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUH

[Ipouecc okucnenus. Ilponecc BoccraHoBieHUsA. OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS
peakiusi — eAuHBIA mpolecc. BakHelne OKUCIWUTETH W BOCCTaHOBUTENU. OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHAST ~ JBOWCTBEHHOCTb.  [logbop  KOO(PPUIMEHTOB B  OKUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMIX METOAOM 3JIEKTPOHHOro OajlaHCca M METOJIOM COCTaBJICHUS
3IEKTPOHHO-UOHHBIX YPaBHEHUH (METO]I MOTypeaKIuil).

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHATHI U J1A00PaATOPHBIX padoT

No paznena | HammeHoBaHue ceMHUHApOB, Tpynoemkocts Onenounbie |PopMupyembie
/o U TEMBI HPAaKTHYECKHUX U 1a00PaTOPHEIX paboT (4ac.) cpecTBa | KOMICTCHIMH
JAUCHUILINHBL Bcero W3 Hux (MHAMKATOPDL)
(Momys) 4acoB | IIpaKTHYecKas
TIOATOTOBKA
2 3 4 5 6 7
1 | Temal ATOMHO-MOJIEKYJISIPHOE YUCHHE, 4 2 Jlabopar | OIIK-1
OIpe/ICTICHUE SKBUBAJICHTA OpHast N/IKork1 3
MeTajia pabora
2 | Tema 2 Crtpoenue aToMa 2 - Pedepar | OIIK-1
WBHAs WIKork1 3
paborta
3 | Tema3 [Tepunonnueckuii 3aKoH 2 - Pedepar | OIIK-1
UBHAs N IKork.3
pabora
4 | Tema 4 XuMHU4YECKas CBS3b 2 - Pedepar | OIIK-1
NJIKorxk1 3
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UBHAs
paborta
5 | Tema$ OCHOBBI XMMUYECKOI 2 Jlabopato | OIIK-1
TEPMOTUHAMHUKH. pHas N/IKormk1 3
Onpenenenue SHTAIBINN pabota
peaKkuu HENTpAIN3aLuu
CUJIBHOTO OCHOBAHUS CHIIBHOM
KHCJIOTOU
6 | Tema6 CKOpOCTh XMMHYECKHIX 4 JlaGoparto | 11K-2
peaxuuii. XuMHUYeCKoe pHast MKk,
paBHOBecHe. 3aBUCIMOCTh pabota
CKOPOCTH PEaKIUU OT
KOHIICHTpAIUH.
DIIEKTPOTUTHYECKAS
JIMCCOLIAITHSI.
7 | Tema7 PactBopbl. loHHBIE peakIuy. 4 Jlabopar | OIIK-1
T'unponus coeit OpHast N/1Korik1 3
pabora
8 | Tema 8 OKHCTUTENBEHO- 2 Jla6oparo | OIIK-1
BOCCTAHOBUTEIIbHBIE PEAKIIUH. pHas NKonk1 3
pabota
4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOAITeIbHOE H3y4eHHeE
CTYJAeHTAMH B PaMKaxX caMocTosATebHOi padoTsl (CPC)
/i Tema 3ananue dopmupyemas NAK
KOMITCTEHITHS
1| Temal ArtomHO-MonekyisipHoe | OINK-1 N Konx1.3
y4eHHe
2 | Tema 3 Cas3b cTpoeHus atoma u | OINK-1 NKonk1.3
MOJIO’KEHUS DJIEMEHTA B
IIEPUOINYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
JA.N.Menpneneesa
3| Tema 4 CocraBiieHHE CXEM OIIK-1 N Korki1.3
o0Opa3oBaHMs U pa3pbiBa
XUMHUYECKHX CBS3EH
pa3HOTO THIA
4| Tema 5 Pemenne 3ama4g Ha OIIK-1 NJIKonk1.3
3aJIaHHYO0 TEMY,
COCTaBJICHHE KOHCIIEKTA
5| Tema 6 Pacuét ckopoctu OIlK-1 N Kok 3
peaKIuu Mo JaHHBIM
IKCIIEPUMEHTA
6 | Tema 7 CocTaBiieHHEe HOHHBIX OIIK-1 WKonki1.3
ypaBHeHUU. Pacuér
KOHIICHTPAIlUU
pacTBOpOB.
7 | Tema 8 Cocrasnenne ypaBaenuii | OINK-1 N Kok 3
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJBHBIX
pEAKLHA.

11




4.4. MeToauyeckue YKa3aHWs 10 OPraHuU3alUd CAMOCTOAITEJILHON PadoThl
CTY/IEHTOB
Meroandeckue ykazaHUsi MO OpPraHU3AIMH CaMOCTOATENBbHON pPabOThI, C MOAPOOHBIM
ONHMCaHUEM KaXKJO0ro 3aJlaHus, NpejacTaBieHHoro B Tabmuue 4.3.2, pasmeniensl B OMOC mo
mucrmuinae «O6mras xumusy. Kox mocryna: 7xzdep.

V. YUEBHO-METOJUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIST)

a) mepeYeHb JUTEPATYPHI
OcHoBHas:

1. I'muaka H.JI. O6mas xumust: yae6Hoe nocodue / H.JI. I'munka. — M3a. crep. — M.:
KnoPyc, 2012. — 746 c. 8§ 33 +

2. I'munaka, Hukonait JleornnoBud. O0mas xuMust [DIEKTPOHHBIN pecypc] : y4ed. s
OakanaBpoB, yueb. mocodue asns cTya. HexuM. crnell. By3os / H. JI. I'munka. - 18-e uzn., nepepad.
U JIOT. - DIEKTPOH. TeKCToBbIe AaH. - M. : FOpaiit ; [b. m.] : U/ FOpaiit, 2012. - (bakanasp). -
OBC "HOpaiit". - Heorpanuu. noctymn. - ISBN 978-5-9916-1148-0. - ISBN 978-5-9692-1112-4 +

3. Koposun H.B. O6mas xumus. Yue6. st BY3os, yueonuk / H.B. Koposun. — M.:
Bricmk., 2009. — 557 ¢. 183k3. +

4. I'maaka H.JIL. 3agaun u ynpaxknenus no oomeit xumun. [locodue. / H.JL. I'muaka. — M.
Brrcmk., 2005. — 240 c¢. 59+

5. Cagponos A.1O., Cranpmakosa B.A., [lumosa JI.M., Imutpudaenko M.1O., MynkyeBa
M.T. Heopranunueckas xumusa. Yactp 1. MeToauueckue ykazaHus K J1aOOpaTOPHBIM pabOTaM.
WpkyTtck: U3n-Bo UpkyTckoro rocyaapctBeHHoro ynusepcurera, 2009. — 44 c. +

6. Jumoa JLM., Xynsxkoa P.B. OOmas xumus. Meronudyeckue yKa3aHus K
nabopatopubiM pabotam. Upkyrck: U3a-Bo UpkyTckoro rocynapctBeHHOro yuusepeurera, 2006.
—28c.

0) 0a3bI JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE H MTOUCKOBbIE CHCTEMbI

1. www.chem.isu.ru/faculty/programs.html

2. OcHoBbl xumuu. HutepHer-yuebnuk. (A. B. Manyitnos, B. U. Poauonos)
www.hemi.nsu.ru

3. www.alleng.ru/edu/chem9.htm — 6a3a uHTepHET-y4eOHUKOB MO 00IIEH XUMUU

4. www.xenoid.ru/adverts/chem books.php — 6a3a oTckaHHPOBaHHBIX KHUT IO XUMUHU

5. chemistry-chemists.com/Uchebniki.html — yue6HukH 110 XHUMHUH.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI
MOAYJIA)

6.1. YueOHo-1200paTOpHOE 000pyI0BaAHKE:

JlexunoHHblE 3aHATHA MPOXOAAT B ayauTopuu Ha 60 TOCAagOYHBIX MECT C
MYJIbTUMEAUIUHBIM 000pYyI0BAaHUEM U YU€OHOU MeOeIbIo.

[IpakTudyeckune 3aHATHS, TPEOYIOIIME WCIOIB30BAHUS TEPCOHANBHBIX KOMITBIOTEPOB
MPOXOJAT B KOMIIBIOTEPHOM KJlacce Ha 14 mocajiouHbIX MeCT.

JlaGopaTopHble 3aHATHS MTPOXOAAT B JIA0OPATOPUM  XUMHUYECKOTO TPAKTUKyMa
XUMHYecKoro  (akynbpTera, O0OOpYyAOBaHHON BCEM HEOOXOAMMBIM Ui  IMPOBEJICHUs
1ab0paTOPHBIX padoT.

6.2. [IporpaMmmHoOe o0ecnieyeHue:

HE IPEeyCMOTPEHO

6.3. Texnnueckue M 3JIeKTPOHHbIE CPeICTBA:

VueOHbIit mMartepuall 1moaacTcsa C MUCIIOJIb30BAHHMEM COBPCMCHHBIX CPCACTB BH3YaJIM3allin C
IMPUMCHCHUCM MYHBTHMeHHﬁHOFO O60py,[[0BaHI/IH.
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[lepcoHanbHbIE KOMITBIOTEPHI ISl BBIMOJHEHUS TPAKTUYECKUX M CAMOCTOSTEIBHBIX
pabor.

[To kaxx70¥ TeMe TUCIMILIMHBI MIOATOTOBJICHBI IPE3CHTAIIUH, PA3MEILICHHBIE B OTKPHITOM
noctyre B DUOC.

VII. OBPA30OBATEJ/IBHBIE TEXHOJIOT' TN

[IpenogaBanue  OUCHMIUIMHBI  BEACTCS C  MPUMEHEHHWEM  CJCAYIOIHUX  BHUIOB
00pa30BaTeNbHbIX TEXHOJIOTHA:

NudopmanuonHbie TEXHOJOTHH: WCIOIH30BAHUE JIICKTPOHHBIX 00pa30BaTEIIbHBIX
pPECYpCOB TMpHU TOATOTOBKE K 3aHITHUSIM, 3aHITHS COMPOBOXKAAIOTCA MYJIbTUMEIUIHBIMU
MPE3EHTALUSIMH, IIPOCMOTPOM POJIUKOB 10 MPOXOIUMBIM TEMaM.

IIpoexkTHasi TEXHOJOTHWsl: OpPraHU3allds CaMOCTOSITENILHON pabOThl CTYJIEHTOB, KOI/a
o0ydeHHe MPOMCXOJAUT B IPOLECCE EATEIbHOCTH, HAIIPABJIEHHON Ha pa3pelleHre MpoOIeMbl,
BO3HUKILIEH B XO/I€ U3YUCHHS TEMbI

IIpoGiemMHOe o00y4eHHMe: CTUMYJIMPOBAHHE CTYJIEHTOB K  CaMOCTOSITEIIbBHOMY
NpPUOOPETEHUIO 3HAHUN, HEOOXOIUMBIX JJIsi PEIIeHUsT KOHKPETHOW MPOOJIEMBI, €ro 3JIEeMEHTHI
WCIIOJIBb3YIOTCS B XO/I€ 3aHATHHM.

KoHTekcTHOE 00yueHne: MOTHUBALINS CTYICHTOB K YCBOSGHUIO 3HAHUM ITyTEM BBISBICHHUS
CBSI3CH MEXKIY KOHKPETHBIM 3HAHUEM M €T0 IPUMCHCHHIEM;

OOyyeHHe Ha OCHOBE ONBITA: aKTUBU3AIMS MMO3HABATEIBHON NEATEIHLHOCTH CTYICHTA
IPOBOAMTCSA 33 CYET aCCOLMALIMU U COOCTBEHHOTO OIIBITA.

OOyyeHHe KPUTHYECKOMY MBIILIEHHIO: TOCTPOCHHE 3aHATUSA IO OMNPEICICHHOMY
QITOPUTMY — TIOCJICIOBATEIIBHO, B COOTBETCTBHHM C TpeMmsi ()a3aMH: BBI3OB, OCMBICICHUE U
pedexcus. Llens nanHoi 00pa3oBaTeNbHON TEXHOIOTUU — PA3BUTHE MBICIUTEIbHBIX HABBIKOB
00y4aromuxcs, HEOOXOAUMBIX HE TOJIBKO IPU U3yUYEHUHU YUEOHBIX MPEAMETOB, HO U B OOBIYHOMN
KU3HU, U B Mpo(eccHoHANbHON NeATeNbHOCTH (yMEHHE MPUHUMATh B3BEIICHHBIC PEIICHUS,
paboTaTh ¢ nH(DOpPMALIHEH U JIp.).

CraHumoHHOe oOO0y4eHHMe: OpraHM3alus LEJCHANPaBICHHONM MW  IUIAHOMEPHOM
CaMOCTOSITEJIbHOM palOThl CTYJEHTOB Ha 3aHATUM B MUHHU-TPYIIAX B LeIIX OoJee
3¢ (HeKTUBHOrO YCBOEGHMSI MPOXOAMMOIO MaTepuaja, KOrja Kaxaas rpymnna BeIOMpaeT CBOIO
00pa30BaTeNIbHYI0 TPAEKTOPHIO, U CTYJIEHTBI CAMH OLIEHUBAIOT CBOIO padoTy.

[Tpyu u3yyeHUH TUCHUILUIUHBI IPETYCMOTPEHBI:

1) nexuu ¢ MpUMEHEHHEM 00BSICHUTEIIBHO—MIUTFOCTPATUBHBIX TEXHOJIOTHIA,

2) nabopatopHblie pabOThI (BBIMOIHIIOTCS HHIUBUYATBHO);

3) peuienue 3a1ay;

4) camocTosiTenpHas paboTa CTYJIEHTOB, BKIFOYAIOIIas MOATOTOBKY K 3aHATUSAM B hopme
U3YYCHHUS TEOPSTHUYECKOTO MaTepuajia JICKIUU, MOJITOTOBKY K BBIMOJIHCHHIO J1a00paTOPHBIX
paboT, K TeKylIeMy KOHTPOJIIO YCIIEBaEMOCTH;

5) KOHCYJbTUPOBAaHUE CTYACHTOB IO H3Y4YaEMbIM TEOPETUYECKHUM U MPAKTUYECKUM
BOIPOCAM.

HaumeHoBaHMe TeM 3aHATHH € MCI0Jb30BAHHEM AKTHBHDBIX (l)OpM oﬁyqe}mﬂ:

®opma / MeTos!
No Tema 3anATHA Bupn 3ansaTus UHTEPAKTUBHOTO Komn-Bo yacos
o0yueHus
ATtOoMHO- HNuadopmanoHHbIe
Jlextus/mabopaTop (popman
| | MOJTEKyIsIpHOE Has pabora TEXHOJIOTHH/TIPOOIeMHOE 4/2
y4yeHue P o0yueHue
2 Crtpoenue aToma Jlexmmst/ WudopmarmonHbie 4
caMoCTOsATEIbHAS TEXHOJIOTHH/
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pabota KOHTEKCTHOE 00yueHHe
[lepuonnueckuit NudopmarronHsie
3 pHoa Jlexusa (bopman 2
3aKOH TEXHOJIOTHH
XuMHUIecKast Jlexmmst/ Wudopmarmonseie
4 | cBI3B CaMOCTOATEIbHAS TEXHOJIOT U/ 4/2
pabota KOHTEKCTHOE 00yUeHHe
Jlextus/
OcroBE . . aKTI/IL‘IIeCKa}I HNuadopmanioHHbIe
R E— ? paoral TCXHOIOrHH/ 6122
TCpPMOIHHAMHUKH. P KOHTEKCTHOE 00yueHue/
nmaboparopHas
npobaeMHoe 00ydeHHE
pabora
Cropocth Jletmas/ WudopmarmonHbie
XUMHUUYECKUX HpaKTHYIecKast P
N TEXHOJIOTHH/
6 | peakumi. pabora/ 6/4/4
% nabopatopHas KOHTEKCTHOE 00y4eHue/
MMHHCCKOC 6 mpobiieMHoe 00ydeHue
paBHOBECHE. paooTta
. Jlexuus/
PacTeoper ! HNuadopmanioHHbIe
HpaKTHYIecKast TeXHOTOMHI/
7 pabota/ 6/4/4
KOHTEKCTHOE 00ydeHue/
naboparopHast
npobaeMHoe 00ydeHHE
pabota
- Jlextus/
OKHCIIUTENBHO i aKTI/ILlII o Vi opMALHOHHBIC
5 BOCCTaHOBHUTEIILH p P TeXHOTOruH/ 44
BIC pCaKInK. P KOHTEKCTHOE 00yueHue/
nmaboparopHas
mpo0OiieMHOe 00ydeHue
pabota

HToro yacos

A\
Qo

VIII.ONEHOYHBIE MATEPHUAJIbBI U1 TEKYIIEI'O KOHTPOJISA 1

MMPOMEXYTOYHOM ATTECTAIIAA

8.1 Ouenounsnie marepuaansl (OM):

le;eHOLlele mamepuaiibl 07151 6XOOH020 KOHmpoJisi — HEC IPCAYCMOTPCHBIL.

OueHqubze mamepuailibl meKyujeco KOHmpOoJis

Tema niu pazen IMokazarens Kputepuii onenuBanus | PopMupyembie
JIMCIUTITAHBI KOMIIETEHIIUH
Y MHIMKATOPbI
ATOMHO-MOJIEKYJISIpHOE | 3HAET OCHOBHbIE Bnaneer marepuanom | OIIK-1
yueHHe MOHSTHS U ONIPEIEIEHHs. | TAaHHOTO pa3jea. W IKork.3
3HaeT OTBETHI HA
KOHTPOJIbHBIC
BOIIPOCHI.
Crtpoenue atoma 3HaeT COBPEMEHHBIE Bnageer wmarepuanom | OIIK-1
NPEJICTABIICHUS O JIaHHOTO pa3jiea. W/1Korik1 3
CTPOECHHH aTOMa. 3HaeT OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI.
[Meproauyeckuii 3aKkoH | 3HAET COBPEMEHHYIO Bnageer marepuanom | OIK-1
bopmMyupoBKy JTaHHOTO pa3jiena. N/IKork1.3
[Teproguyeckoro 3HaeT OTBETHI HA

3aKOHAa, CBA3b CTPOCHUA

KOHTPOJIbHBIC
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Tema nim paszaen
JUCIHUILINHBI

Tloka3arennb

Kpurepuii onenuBanus

dopmupyemble
KOMIIETCHIINH
Y UHJIUKATOPbI

aToMa C II0JIOKEHUEM
snementa B [1C.

BOIIPOCHI.

Xumu4eckas CBs3b 3HaeT OCHOBHBIC THIIbI Bnaneer wmarepuanom | OIIK-1
XUMUYECKUX CBA3EH, JaHHOTO pasjiena. NKorxk1.3
crocoObl 00pa3oBaHusi U | 3HAET  OTBETHl  Ha
paspsbIBa. KOHTPOJIbHBIE

BOTIPOCHI.

OCHOBBI XUMHUYECKOH 3HaeTCOBPEMEHHBIC Bnaneer wmarepuanom | OIIK-1

TEPMOJIUHAMUKH. NpeJCTaBICHUS 00 JTAHHOTO pa3jera. N/IKork1.3
JHEPreTHKE MPOTeKaHUs | 3HaeT  OTBETHl  HA
XUMUYECKHX KOHTPOJIbHbBIE
IIpEBpaLICHUH, BOIIPOCHI.

OCHOBHBIC TTOHSTHS Beimonann

XUMHYECKON CaMOCTOSITENTbHYO

TEPMOJUHAMHUKHU paboTy C OlEHKOW He
HIDKE
«YJIOBJICTBOPUTEILHO)

CKOpOCTh XUMHUYECKUX 3HaeT OcHOBHBIE MOHATHSA: | Bmageer wmarepuanom | OIIK-1

peakiuii. XUMHYECKOE CKOPOCTb XUMHYECKON JAHHOT'O pa3jera. NKorx1.3

paBHOBECHE. pCaKInh, KOHCTaHTa 3HaeT  OTBETH  Ha
CKOPOCTH, BJIMAHUEC HaA KOHTPOJILHBIE
CKOPOCTb Pa3IUYHbIX BOTIPOCHL.
(haKTOpOB: KOHIIEHTPAIINH,
TEMIIEPATyPBI, CTIOCOOBI
CMCUICHHA XUMHUYCCKOI'O
paBHOBECHSL.

PactBopsl. 3HaeT OCHOBHBIE Bnaneer wmarepuanom | OIIK-1
CIIOCOOBI BBIPAKEHHUS JaHHOTO pa3Jiena. N/IKork1.3
KOHIICHTPALUU 3HaeT  OTBETHl  Ha
pacTBOpPOB, MMOHATHE KOHTPOJIbHBIE
AJIEKTPOIUTUYECKAS BOTIPOCHI.

JMCCOLIAAITHS,
BBIpQKCHUE JUISI
MIPOU3BEICHUS
pactBopumMoctH, pH

OKUCIIUTENLHO- 3HaeT OCHOBHBIC Bnaneer wmarepuanom | OIIK-1

BOCCTAHOBUTEIJIbHBIC MOHSATUS: OKUCITUTENb, JTAHHOTO pa3jera. N/IKomk1.3

peaKIuu. BOCCTAHOBHTEIIb, 3HaeT OTBETHI HA

CTEIIEHb OKUCJICHUS.
VYMeeT cocTaBiIATh

ypaBHeHus OB peakuuii.

KOHTPOJIbHBIE
BOIIPOCHI. BBINTOJIHMI
CaMOCTOSITEJIbHY IO
paboTy ¢ OLIEHKOI He
HUXKE
«YZOBJIETBOPUTEIHLHOY.

Jlist mpoBeieHus TEKyIIero KoHTpouist ycneBaeMocTd OC BKIIIOYAIOT YCTHBIM OMPOC 1O
TeMaM TP BHITIOJHEHUH J1a00paTOPHBIX paboT, MPOBEPKY OTUETOB MO J1a0OpaTOPHBIM padoTaM,

IPOBEICHUE KOHTPOJIBHBIX/CAMOCTOSTEIBHBIX Pa0OT.
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[Tpumeps! 3a1aHUN CAMOCTOSITENEHON PabOTHI:

buner Ne 1.

1. Jlaiite XapakTepUCTUKY DIIEMEHTA IO IOJOKECHHUID €r0 B IEPHUOJUYECKON CHCTEME
3JIEMEHTOB: MOPAIAKOBBIII HOMEpP, HOMEp Nepuoja, Ipymnisl (HOACHUTh C TOUYKH 3pEHUS TEOPUH
CTpPOEHHMSI aTOMa), B KAaKOW MOATPYIIE HAaXOAUTCS; YKAXKUTE BBICUIYIO M HH3LIYIO CTENEHU
OKHCIIeHUs, (OpMyYITy BBICIIEIO OKCHAA U THAPOKCHIA, UX XapaKTep; COCTABbTE JIEKTPOHHYIO
dbopMyIy TaHHOTO 3JIEMEHTA.

2. Hammmmure ypaBHEHHME JJIEKTPOJIMTUYECKOM IHUCCOLMALIMM CEPHOM  KUCIOTHI,
rupokcuaa 6apus, pocdara xamms.

3. CocTaBbTe ypaBHEHHE peakIUMM MEXAy pacTBopaMu Xjopujaa xene3a (+3) u
TUIPOKCHU/IA HATPUsL B MOJIEKYJISIPHOM M MOHHOM (hopmax.

buner Ne 2.

1. CocraBpTe ypaBHEHHE peakIUU TUApoJM3a coyiei: kapObonata Hatpus NaxCOs |,
cynbdara ammonus (NH4)2SOs.

2. [TopGepurte k03h(HULKMEHTH B yPaBHEHUAX PEAKIIMIA:

KMnO4 + H2SO4 + K2SO3 — MnSO4 + KoSOs + HO

K>CrO4 + KOH + KI — I + K3CrOs; + H.O

Texywuii KOHMpPOIL 8 8Ude NPogepKy omyema 1o 1a0OPATOPHOU WIIM CaMOCTOSITEIILHON
paboTe mpenonaraeT CiIeAyoNie BapHaHThl OLICHUBAHHMS

OreHKa BBIMOTHEHUS TPAKTUYECKHUX (CAMOCTOSTEIBHBIX) paboT.

Otmetka "omauuno" CTaBUTCS, €CIIU CTYICHT:

1) mpaBUIIbHO OIpenesII LENb 3a/1aHus;

2) BBMOMHWI paboTy B TMOJHOM OOBEME C  COONIIOJEHHEM HEoOXOIUMOU
MOCIIeI0BATEIbHOCTH;

3) HAy4YyHO, TPaMOTHO, JIOTUYHO OIHKCAJI Pe3yJabTaThl M CHOPMYIHUPOBANT BBHIBOABL B
MPEJICTABICHHOM OTYeTe MPAaBWIBHO U aKKypPaTHO BBITIOJHWI BCE 3alMCH, TaOJIHIIbI, PUCYHKH,
rpaduKy, BEIYUCICHUS, COCTABWII YPABHCHHS BCEX XUMUYICCKUX PEAKIIUH U CIEIIall BHIBO/IBI,

4) mposBIISET OPraHU3ALMOHHO-TPYIOBbIE YMEHUS;

OtmeTka "xopowio"” cTaBUTCS, €CIM CTYACHT BBIIIOJIHWI TPEOOBaHUS K OLIEHKE "OTJINYHO",
HO:

1) OBLIO AOMYIIEHO JIBA-TPH HEAO0YETA,

2) WK B OMUCAHHUH PE3YJIHTATOB JIOMYCTUII HETOUHOCTH, BBIBOJIBI CJIEIall HETIOIHbIE.

OtmMmetka "yoosnemeopumenbHo" CTaBUTCS, €CIU CTYICHT:

1) mpaBUIBHO Ompenenui IeNib 3aJaHus; padOTy BBHIMOJIHSIET MPAaBUILHO HE MEHEE ueM
HATIOJIOBUHY, OJTHAKO 00BbEM BBITOJITHCHHON YaCTH TAKOB, YTO TO3BOJISICT MOJYYHUTh MPABUIHHBIC
pe3yNbTaThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIUITHAIBHO BAXKHBIM 3a71a4aM paboThl;

2) unu noad0p MaTepuaIoB, METOIOB IIPOBEII C TOMOIIBIO TPETIOaBaATEIs;

3) wiu OBLIM TOMYLIEHBI OIIUOKU B (POPMYIMPOBAHUN BHIBOJIOB;

3) wim B oTdere ObUIM JOMYIICHBI B OOIIEH CIIOKHOCTH HE OoJiee NBYX OMMUOOK (B
3aMucsaX €IUHUIl, W3MEpPEHUsX, B BBIYUCICHHUAX, Ipadukax, Tabnuiax, cxemax, W T.1.) He
MPUHIAIIAATBHOTO I JAaHHOW pabOTHI XapakTepa, He MOBIUSABIINX HA PE3yIbTAT BEITIOJTHEHHS;

4) npomyckaer rpyOyro ommuOKy B OOBSCHEHHH, B OQOpMICHHH pPAOOTHI, KOTOpPAs
UCTIPABIIAETCS 110 TPEOOBAHMIO MTPETIOIaBATEIS.

OtMmeTKa "HeyA0BIETBOPUTENBHO" CTAaBUTCS, €CIIU CTYIEHT:

1) He ompenenwy CaMOCTOSTENBHO ILEIb 33aJaHMS; BBITOJHWI paboOTy HE IOJHOCTHIO,
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TO3BOJISET CAENATh MPABUILHBIX BHIBOJIOB;

2) Wi U3MEPEHUsl, BBIYUCIICHUSI, HAOIOICHUS TIPOU3BOIMIUCEH HETPABUIIHHO;

3) unu B Xoae paboThl U B OTYeTe OOHAPYKWIHCHh B COBOKYMHOCTH BCE HEIOCTATKH,
OTMCUEHHBIC B TPEOOBAHMSIX K OIICHKE "yIOBICTBOPUTEIIHHO"
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4) nomyckaet nBe (M Oonee) rpyObie OMMOKU B OOBSICHEHUU, B OOpMIIEHUU pabOTHI,
KOTOPBIC HE MOXKET MCIIPABUTH JaXKe TI0 TPEOOBAHUIO TPEIIOIaBaTeIIs.

OneHo4HbIE MaTepHuaJabl 1Jisd HpOMe)KyTO‘lHOﬁ aTrrecranum B ([)opMe JIK3aMcEHAa.

[IpuMepHBIil nepeyeHb BOIIPOCOB U 3a1aHUM K IK3aMEHY:

1. Xumnueckuit anemeHT. OTHOCUTENBHASA aTOMHas Macca. Ayuorponus. [IpocTeie u
CJIO’KHBIE BELIECTBA.

2. OTHOcUTENbHAsA MOJIEKYIsIpHas Mmacca. Mosb. MossipHas Macca. Yucno ABorapo.

3. X¥UMHUYECKUM IKBUBAJICHT BeIeCTBA. Pacy€T XMMHUUECKOT0 9KBUBAJICHTA ITPOCTOTO
BEILECTBA, KMCIIOT, OCHOBAHUM, COJIEH. 3aKOH HKBUBAJICHTOB.

4. BanentHocTh. CTENEHb OKUCIICHUS 3JIEMEHTA.

5. 3aKOH COXpaHEHUs1 MacChl BELIECTB.

6. 3aKOH ITOCTOSHCTBA COCTaBa BEUIECTB, K KAKUM COEIUHEHUSIM OH IPUMEHHUM.

7. 3akoH mpoCThIX 00bEMHBIX OTHOMEHUH ['eit JIroccaka.

8. 3akon ABoranpo. Criencteus u3 3akoHa ABoraapo. MossipHbI 00bEM Tasa.

9. YpaBuenue MenneneeBa-Kianeiipona, ero HCojib30BaHUE IPU pacyETax.
YHuBepcaiibHas ra30Basi IOCTOAHHAsA, €€ PU3NUECKUIT CMBICIL.

10. OTHOCHUTENbHAS TIOTHOCTD Ta30B. OnpeaeneHue MOISIPHOI Macchl ra3000pa3HbIX U
JIETY4YHX BEUIECTB 110 OTHOCUTEBHOU INIOTHOCTH I'a30B.

11. Metoapl onpeaeneHus: MOJSPHBIX Macc Ta3000pa3HbIX U JIETYYUX BEIIECTB.

12. OTKpbITHS, T0KA3BIBAIOIINE CIOXKHOCTh CTPOEHUS aTOMa (OTKPBITHE KaTOJHBIX JIyUeH,
PEHTTEHOBCKUX JIy4eH, SIBICHUS PaIMOAKTUBHOCTH).

13. IlepBoie monenu atoma (Moaenb Jx. [Ix. Tomcona, mogens Pesepdopna),
HECOCTOSITEJIbBHOCTh 3TUX MpeacTaBiaeHuil. Monens aTtoma Bogopoa o bopy.

14. CoBpeMeHHbIE NPEACTaBIEHUS O CTPOEHUH atoma. /[BoiicTBeHHas mpupoaa
anexkTpoHa. YpasHenue ne bpoiins. [Ipunnun neonpenenéunoctu I eiizendepra.

15. lonsitue 06 ypaBuenuu LLpénunrepa. CMbICT BOTHOBOW (QYHKIIHU .

16. KBaHTOBBIC UKCIIa 3JIEKTPOHA.

17. AToMHBIC OpOUTAIIN. DIEKTPOHHOE 00J1aK0, ITPEICTaBIeHHE O popme s-, p-, d-
AIEKTPOHHBIX 00JIAKOB.

18. MuorosnekTponHsie atoMbl. [Ipunimn 3anpeta [aymu. Ipasuno 'yana. Emxocts
AIEKTPOHHBIX 000JIOYEK.

19. IIpuHIMT COCTAaBIEHHS AIEKTPOHHBIX 000JI0UEK ATOMOB JIEMEHTOB.

20. Ilepnoaunueckuii 3akoH J[.1. MenneneeBa B CBETE TECOPUM CTPOCHUS aTOMA.

21. CtpyKTypa NepruoguuecKoil CUCTEMBI 3JIEMEHTOB: NEPUO/Ibl, CEMEICTBA, IPYIIIBL,
noArpynmnsl. CMBICT HOPSAIKOBOIO HOMEpa XUMHUYECKOT0 3JIEMEHTa, HOMEpa Iepruojaa, HoMepa
rpynnsl. Oco6oe 1oi0KeHne BOA0POa, ellns, JJAHTAHOUI0OB U aKTUHOUIOB B IIEPUOIUYECKON
CHUCTEME 3JIEMEHTOB.

22. XapaKTepucTHKa XUMHUYECKOTO 3JIEMEHTA U €r0 BAXKHEUIIUX COEIUHEHUH 10
MIOJIOKEHUIO €r0 B IEPUOJUYECKON CUCTEME IIEMEHTOB.

23. Ilpupona xumMuyeckoi cBsi3u. Tumbl xumuueckoi cBa3u. OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKOH CBSI3U (IHEPTHsl, [UIMHA, BAJICHTHBIE YIJIbI, KPATHOCTB).

24. KoBaneHTHas CBs3b, €€ CBOMCTBA (HACBILIAEMOCTh, HAIPABJIEHHOCTD,
noJsipu3yeMocTh). OOMEHHBIN U TOHOPHO-AKIIETITOPHBII MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBS3H.

25. MonHas cBsi3b. MeTayuimdeckas CBsi3b, IpUUMUHA €€ JesioKanu3anuu. Bogopoanas
CBSI3b.

26. TernoBoii 3¢ (eKT XMMHUYECKHUX peakiuii. TepMOXUMHUYECKUEe PEaKI|H, 3aHUCh
YPaBHEHUN TEPMOXUMHUYECKUX PEAKIIUM.

27. Knaccuduxarus temnoBsix 3 dexros. Temnora o6pa3oBaHus, TEMIOTa CrOpaHUs
BEILIECTB.

17



28. IlepBblit 3ak0H TepMOAUHAMUKH. TemnoBoit 3 ekt peakuuit mpu U30XOPHOM U
n300apHOM Mporieccax. BHyTpeHHss sHeprus, e€ cocTaBisromue. DHTanbnus. CTanaapTHas
SHTAJbIU.

29. 3akoH I'ecca, ciencTBus us 3akoHa ['ecca (pacuér AH peakuuii o rerngoram
00pa30oBaHMs U 10 TEIJIOTaM CTOPAHHMsI BEILIECTB).

30. OuTponus. BausHue arperaTHOro COCTOsIHUSA, TEMIIEPATyphl, JaBICHUS Ha SHTPOIUIO.
CranpapTHasi SHTPOIHUS.

31. XuMuueckoe CpoJICTBO, ME€pa XUMHUECKOTO CPOACTBA. DHTATIBIUUHBIN 1
SHTPONHUUHBINA (paKTOpbl. TepMOAMHAMUYECKHIA TOTEHIIUAT CUCTEMBI.

32. Coboanas sneprust [ m66ca. CBoboaHast sHeprus ['enpmromnbia. Hanpasinenue
XUMHYECKHX Tpo1ieccoB. CBsi3b N300apHOTO MOTEHIIMANA C SHTANBIIMENH U YIHTPOIHEH.

33. CKOpOCTh XUMHUYCCKUX PEAKIIUi. Y CIIOBHsI, HEOOXOIUMBIC JUISl HaYala PeaKITiH.
Bunustnue npupoasl pearupyroumx BEEeCTB, KOHIEHTPALMH, TEMIIEPATyPbl. 3aKOH
JICUCTBYIOIIUX MacCC.

34. BnusiHMe KaTalnu3aTOPOB HAa CKOPOCTh peakiuu. Kataau3 nonoxuTenbHbIi,
OTPHLIATEIIbHBIN, TOMOT€HHBIN, T€TEPOTeHHbINA. MeXaHn3M rOMOT€HHOT O KaTau3a.
Oco0eHHOCTH KaTaTUTUYECKUX MPOIIECCOB.

35. BnusiHMe U37Ty4eHus: Ha CKOPOCTh XMMUUECKHUX peakiuil. PoToXuMHUYeCKue
IIpOLIECChl, UX MeXaHU3M. LlenHple peakiuu ¢ Hepa3BETBIEHHBIMU U PA3BETBIEHHBIMU LEIISAMH.

36. Peakuuu obpaTumMblie 1 HeoOpaTuMble. PaBHOBECHE CHCTEMBI KaK IMHAMHYECKOE
coctosHue. Koncranra paBHOBecHs.

37. BnusiHMe KOHUEHTpALUU, TEMIIEPATYpPhl, 1aBJICHUS HA pABHOBECUE CUCTEMBI.
[Tpunnun Jle llatense. [IpaBuio Baut [N'odda.

38. Knaccudukanus pacTBOPOB 110 arperaTHOMY COCTOSIHUIO BEIIIECTB, 110 pa3Mepy
PacTBOPEHHBIX BELIECTB.

39. Ilpouecc pactBopenus. ['uaparanus (conpBaranus). PactBopumocTts TBEPIBIX
BEILECTB, KUIKOCTEH, ra30B B Boj€. 3aKkoH [ eHpu.

40. PacTBOpHBI HACKINIICHHBIC, HEHACHITIICHHBIE. KOHIIEHTpaIHs pacTBopa, CIIOCOObI &€
BBIPAKCHMUSI.

41. MaccoBas 1011 pacTBOPEHHOTO BeniecTBa. [IpolieHTHast KOHIICHTpalus pacTBOpa.

42. Monb. MonsipHast KoHUeHTpalus. MoJisiibHas KOHLIEHTPaLUs.

43. DnekTponutryeckas auccoruanys. OopatuMocTs mporecca. OCHOBHBIE TIOJIOKEHUS
TEOPHH JIEKTPOJIUTHUECKON TUCCOLUALIUN.

44. DNeKTpOAUTHIECKas JUCCOIMAIUS KUCIIOT, OCHOBaHU, cosiei. CTyneHuaras
JUCCOLALUS.

45. NoHHble peakuuu, MOHHbIE ypaBHEeHH. CMelIeHEe HOHHBIX PABHOBECUI B pacTBOpPax
3JIEKTPOJIUTOB.

46. DnexTponuTUYeCcKas Auccouuanus Boibl. IoHHOE Ipou3BeIeHUE BOJIBI.
Bonopoausiii mokazarens. [loHsTre 00 HHIMKAaTOpaX.

47. I'mpponus. Tunuanele ciryyau ruapoinsa cojeil. Kucibpie 1 OCHOBHBIE COJIH.
Brnusinue KoHIIEHTpaIK pacTBOpa, TeMIlepaTypbl Ha ruaponus. ['uaponus oOpaTumblii U
HEOOpaTHUMBIH.

48. IIpouecc okucnenus. [Iponecc BocctaHoBieHUs. BaxHelme oKuciIuTenu u
BOCCTAHOBUTEJIH.

49. TTon6op k03 PUIMEHTOB B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITHSIX.

HpuMep IK3AMEHAUUOHHO20 614.716]7’161
3K3AMEHAIIMOHHBIN BUJIET Ne 1
Jducnmumauna  B1.0.13 «O6mas xumus»

Hanpasnenue noaroroBku 05.03.06 «OKoy0THSsI ¥ PUPOIOTIOIH30BAHUE)
1. XuMuueckuii 5KBUBAJICHT BEIIECTBA. Pacy€T XMMHUUECKOro SKBUBAJIEHTA ITPOCTOIO BEIIECTBA,
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KHCJIOT, OCHOBAHUM, COJIEH. 3aKOH YKBHBAJICHTOB.
2. DNEKTPOIUTHYECKAs TUCCOIHAIMS KHCIIOT, OCHOBAaHUM, cosiei. CTyneHuarTas JuCCOIaIusl.
3. Onpenenure Maccy pacTBOpEHHOrO BemlecTa B 280 r pacTBopa ¢ KoHUeHTpauuen 15%.

[Temarornyeckuii pabOTHHUK @" b.H.baxxenos

(moamuce)

3aBeayromuii kadeapoit

(moamuce)

«05» centsiops 2021 r.

Kpurepun oueHku:

- OIICHKA «OTJIMYHOY» BBICTABJISIETCS CTYJCHTY, €CJIU JIaHbl MPABWJIbHBIE OTBETHI HA 3 U3 3
BOIIPOCOB;

- OLIEHKAa «XOPOII0» BBICTABIAETCS CTYJIEHTY, €CJIM JIaHbl HE TOYHBIC WJIM HE TIOJHBIE
OTBETHI Ha 3 U3 3 BOIMPOCOB;

- OIICHKAa «YIOBJICTBOPUTEIHHO» BBICTABJISIETCS CTYJIEHTY, €CJIM JaHbl IPaBUIIbHBIC
OTBETHI Ha 2 U3 3 BOIMPOCOB;

- OIIEHKA «HEYJIOBJIETBOPUTEIILHO» BBICTABIISICTCS CTYACHTY, €CJIM OTBETHI Ha BOIIPOCHI B
OwiieTe He JaHbl, TUOO OTBETHI HE BEPHBI.

PaspaboTunkm:
@ JIOLIEHT b.H.baxxeHoB
(moamucek) (3aHMMaeMast J0HKHOCTD ) (mHUIIMATBI, (DaMIITHS)

[Iporpamma coctaBieHa B coorBercTBur ¢ TpeboBanusimu PI'OC BO mno HanpasieHuio u
npoduito noaroroBku 05.03.06 «konorust ¥ MPUPOAOIIOIL30BAHUEY, TPOPUIb DKOJIOTUYECKas
0€30MacCHOCTb U yIPaBICHUE PUPOAOIOIH30BAHUEM.

Hporpamma pacCMOTpPEHA Ha 3aC€laHUHN Ka(beupbl THAPOJIOIUY U TPUPOAO0IIOJIB30BaAHUA
(HaMMeHOBaHHUE)

«05» mrons 2021 r. IIpotokon Nel2

3aB. Kadenpoii o f - Apryunnnena A.B.

Hacmoswasn npozpamma, He modicem 6bimb 60cnpoussedeHa HU 6 Kakou gopme be3
npeosapumenbHO20 NUCbLMEHHO20 paspeuleHus Kagheopel-paspabomyuka npocpammel.
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JICT coriacoBaHusi, 1ONOJHEHUH U U3MEHEHUH
Ha 2022/2023 yueOHbIH roj

W3menenuit B paboueit mporpamme aucuuiuinabl Ha 2022/2023 yueOHbIi TO HET.

Bomnorxunaa C.K.

Jekan reorpaguyeckoro akynprere /= /f /7/




