MUHUCTEPCTBO CEJIbCKOI'O X031 CTBA POCCUNCKON ®EJIEPALTNN
®denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPESIKICHHUE
BBICIIIETO 00Pa30BaHMUS
«KYBAHCKUI TOCYIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET
nmeau WU.T. TPYBUJIMHA»

ApPXHUTEKTYPHO-CTPOUTEIbHBIN (DaKyIbTET
XUMHUU

PABOYAS ITPOT'PAMMA TNCHUIIJIMHBI (MO YJISA)
«XHUMUSA»

VYpoBeHb BbIciiero oOpa3oBanus: OakansaBpuar

Hanpasnenue noarorosku: 08.03.01 CrpourenscTBo

HanpasnenHocts (npoduis)noaroroBku: [IpoMbIieHHOE U Ipa)XIaHCKOE CTPOUTEIIHCTBO

KBanmudukanus (creneHb) BbITyCKHUKA: OaKaiaBp
®opMbl 00y4eHUS: OUHAs, OUHO-3a0YHAS
I'on HaGopa: 2024

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyuenus — 4 romga
Ouno-3a0uyHast popma oOyueHus — 5 et

O0BeM: B 3aUE€THBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.4.

2024
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Pa3padoruukmu:

Honenr, kapenpa xumun [1laGanosa 1.B.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsS) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC

BO 1o HanpaBieHuio moAroToBku HampaBieHHeE MOATOTOBKHU:

08.03.01

CrpouTtenbCcTBo,

YTBEpKJIEHHOTO mpukazoM MunoOpHayku Poccum ot 31.05.2017 Ned481, ¢ yueTomM TpyaoBBIX
"CrneumManucT MO0 OpraHu3alliyd CTPOUTENbCTBA",

¢byHKuMit 1pohecCHOHANBHBIX CTaHIApPTOB:
yTBEpKAeH npukazoM Muntpyna Poccun ot 21.04.2022 Ne 2311.

CornacoBanue U yTBepkKaACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATMYWN)
opras
1 KyGanckwuit PykoBoguTens Tomoa T.A. CormtacoBaHo 12.09.2024
roCyAapCTBEHHBI | 00pa3oBaTeIbHO
W arpapHbIit W IpOrpamMMBbl
YHUBEPCUTET
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenp ocBOEHMs JUCHMIUIMHBI - sBIsieTca (OpMHpOBaHHME Yy OakanaBpoB 3HAHUH O
KOHCTPYKIIMOHHBIX MaTCpHUaiaX Ha OCHOBC MCTAJUIOB, CIUIABOB U IMOJIUMCPOB, MCIIOJIB3YCMBIX IIPpU
CTPOUTENILCTBE; CIIOCOOOB 3AIMTHI MX OT KOPPO3HH; MPOIECCOB, MPOUCXOSIINX B arpeCCHUBHBIX
cpelax; CBEIECHHM O COCTaBe M CBOMCTBAaX HEOPraHWYECKHUX BSKYIIHMX MATEPUAIOB; COBPEMEHHBIX
MCTOAAaX aHalin3da CTPOUTCIIbHBIX MATCpHAJIOB U I/I3I[€JII/H>'I Ha HX OCHOBC, cn0c06ax 3allIUThI
OKpY’KarOLEH Cpebl.

3anauu u3y4eHus JUCLMILTUHBI:

- — chopMupoBaTh 3HAHUS O METOAAX 3AIIUTHI OT KOPPO3UH KOHCTPYKIIMOHHBIX CTPOUTEIBHBIX
MaTepHuasoB,;

- — OCBOUTH YMCHUSA NNPUMCHCHUS MOJYUYCHHBIX 3HAHUU O CTPOCHHU U CBOMCTBaX HCOPTraHNYCCKHUX
BAKYIINUX BCHICCTB, TCOPCTHUUYCCKUX OCHOBAX U 06H_[I/IX 3aKOHOMCPHOCTAX MPOTCKAHUA XUMHUYCCKUX
peaKLII/Ifl B paMKax HUCIIOJb30BaHUA COBPCMCHHBIX CTPOUTCIIbHBIX MATCPHUAJIOB.,;

- — OCBOUTHb MCTOJbI Ka4C€CTBCHHOI'O0 J3KCIIPECC-aHAJIM3a CTPOUTCIBbHBIX MAaTCpHAIOB B IIOJICBBIX
YCIOBHUAX U HA OCHOBAHUH MAaTCpraIoB, IPECACTABICHHBIX IIPOU3BOAUTCIIEM..

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBbIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus

VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHAIM3 M CHHTE3 MH(OpMAINH, NMPUMEHSITh
CHCTEMHBIH IOIXO ISl pEILICHHsI TOCTABJICHHBIX 33134

VYK-1.1 Amnanu3upyeT 3amady, BbIIeNsAs €€ 0a30Bble COCTABJSIONIAE, OCYIIECTBIISET
JEKOMIIO3UIIHIO 3aa4H.

3name:

VK-1.1/311 Meronmuky aHamu3a 3ajad, BBIACHSIS €€ 0a30BbIe COCTABIISIONINE,
OCYIIIECTBIICHHSI ICKOMITO3UIINN 32191

Ymems:

VK-1.1/¥YM1  ananu3upoBaTh 3ajady, BbIIEISAS €€ 0a30BbIE  COCTABIISIFOIINE,
OCYILIECTBIIATH IEKOMIIO3UIIUIO 3aa41

Braoems:

VK-1.1/HBl wMeTomukoi aHanu3a 3ajad, BBIIEHAT e¢ 0a30Bble COCTAaBIAIONINE,
OCYIIIECTBIICHHSI ICKOMITO3UIINN 32191

VYK-1.2 HaxoauT u KpUTHYECKH aHANMM3UPyeT WHGOPMAIHMIO, HEOOXOAUMYIO ISl PEIICHUS
OCTaBJICHHOU 3a1auu

3name:
VYK-1.2/311 cocraB uadopmanuu, HeOOXOTUMOMN sl pEIISHHUS TOCTABICHHOHN 3a/1aun
Ymems:

VYK-1.2/¥YM1 ucnonb30BaTh HCTOYHUKH WH(OpPMAITUHU, BEIOMPATh METOMIBI B 3aBUCUMOCTH
OT coJiepKaHusl HHPOPMALMH JUIsI KPUTUYECKOTO aHaJIn3a
Braoems:

VYK-1.2/HBl cnocoOHOCTBIO HAaXOAWTh W KPUTUYECKH aHAIM3HPOBATH HH(OpMaImio,
HEOOXOIUMYIO JJISl PEIICHUs TIOCTABICHHON 3a1a41

VK-1.3 PaccMaTrpuBaeT BO3MOXKHBIE BApUAHThI PELIEHUS 33]1a4H, OLICHUBAsI MX JOCTOMHCTBA U
HEN0CTaTKU

3name:

YK-1.3/311 BapuaHTHI penieHus 3a/1a4, OLICHNUBasI UX TOCTOMHCTBA U HEAOCTATKU
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Ymemns:

VK-1.3/¥Mm1 paccmaTpuBarh BO3MOKHBIC BapHaHTBI DPEIICHUS 3a/a4H, OICHUBAsS HX
JIOCTOMHCTBA U HEAOCTATKU

Braoems:

VYK-1.3/HBl cnocoOGHOCTBIO paccMaTpuBaTh BO3MOXHBIC BapHUAHTHI PEIICHHs 3a7auH,
OLIEHUBAs UX TOCTOMHCTBA U HEOCTATKU

VYK-1.4 I'paMOTHO, JOTMYHO, apryMEHTHPOBAHHO (OPMHPYET COOCTBEHHBIE CYXKICHHUS H
oueHku. Orinyaer (pakThl OT MHEHHUM, MHTEPIpPETAlMif, OIEHOK U T.J. B PACCYXKICHHUIX
JPYTUX YYaCTHUKOB JI€ATEIbHOCTU

3name:

VK-1.4/3u1 stansl popmupoBaHusi COOCTBEHHBIX CYXACHUH U OlIeHOK. OTir4daeT (paKTh

OT MHEHMI, WMHTEpIpeTaluii, OLEHOK U T.J. B PACCYXJCHUAX JPYTMX YYaCTHUKOB
NeSITEIbHOCTH.

Ymemns:
VK-1.4/Ym1l rpaMOTHO, JIOTHYHO, apryMEHTHpPOBAaHO (OPMHUPOBATH COOCTBEHHBIC

cykneHus u oneHku. OTanyarh (akTel OT MHEHHM, WHTEPIPETAIlui, OIEHOK U T.JI. B
pPacCyXJICHUSX APYTUX YYACTHUKOB JIEATEILHOCTH

Braoems:

VK-1.4/HBl cnocoOHOCTBIO TpPamMOTHO, JIOTHYHO, apryMEHTHPOBAaHO (OpMHUPOBATH
COOCTBEHHBIX CyXIeHMH W oreHkH. OTaudarh (akTel OT MHEHUH, WHTEPIPETAIni,
OLICHOK U T.JI. B PACCYKICHUIX APYTUX YYACTHUKOB JI€ATEIHHOCTU

VYK-1.5 Onpenensier 1 OLIEHUBAET MOCIEACTBUS BO3MOXKHBIX PEIICHUM 3a1a4u
Suame:
VYK-1.5/301 meToauky onpeeneHus U OIEHUBAHUS TTOCJIEICTBUIA BO3MOXKHBIX PEIICHUNA
3a7a49u
Yuvemo:
YK-1.5/YM1 onpenensite ¥ OLIEHUBATH MOCIEACTBHUS BOSMOXKHBIX PEIICHUH 3a1a49H
Brnaoemw.:

YK-1.5/HBl Merogukamu ompeAeNeHUuss W OICHUBAHHS TOCIEACTBHA BO3MOXKHBIX
peLIeHUH 3a1a41

OIIK-1 Cnocoben pemars 3amadu npodeCCHOHABHON NeATeIhHOCTH HA OCHOBE HCIOJIL30BAHUS
TEOPETUUYECKUX M TMPAKTUUYECKUX OCHOB €CTECTBEHHBIX U TEXHHUYECKHMX HayK, a TaKxke
MaTeMaTHUYECKOro amnmapara

OIIK-1.6 Pemenune MH>XEHEPHBIX 3aJad C IOMOIIBI0O MAaTeMaTHYECKOro amrapara BEKTOPHOU
anreOpbl, aHATUTHYECKONW TeOMETPUU

3name:

OIIK-1.6/3u1 Pemenue MHXXEHEPHBIX 33/a4 C MOMOILIBI0O MaTEeMaTHYECKOTO armapara
BEKTOPHOH anreOppl, aHATUTHYECKON IreOMETPUHN

OIIK-1.6/312 3Hare pemieHHe WHXEHEPHBIX 3a7jad C IOMOILIBI0 MaTeMaTHYeCKOro
anmapara BeKTOPHOM anredpbl, aHaTUTUYECKON TreOMEeTpHH

Ymemo:

OIIK-1.6/YM1 Pemars WHKEHEpHBIE 3aJa4d C MOMOIIBID MaTEeMaTHYECKOTO arrmapara
BEKTOPHOM anreOphl, aHATUTUYECKON TE€OMETPUH

OIIK-1.6/YM2 VYMeTb pemaTh WHXXEHEPHBIC 3a7adyd C TIOMOIIBIO MaTeMaTHYECKOTO
amnmapara BeKTOPHOH anreOpbl, aHATUTHIECKOW TEOMETPUHN

Braoemy:
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OIIK-1.6/HB1 PemieHusiMu HHKEHEPHBIX 33Ja4 C IIOMOIIIbIO MaTEMAaTHUECKOTO arrapara
BEKTOPHOH anreOppl, aHATUTHYECKON IreOMETPUHN

OIIK-1.6/HB2 Bnazners pemieHHeM HHKEHEPHBIX 3a7ad C MOMOILIBI0 MAaTEMaTHYECKOTO

anmapara BeKTOPHOU anredpbl, aHaTUTUYECKON reOMEeTpHH

3. MecTo aucuMiuinHbl B cTpykrype OIl

JucrumnanHa (MOIyib) « XUMHS) OTHOCUTCS K 00s3aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBI U
n3ydaetcs B cemecTpe(ax): Ounas ¢popma ooyuenus - 1, Ouno-3aounas popma ooydeHws - 1.

B npouiecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemieHUIo npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO wu obpa3oBarenbHOU

MPOTPaMMOii.

4. O0beM IMCHUIVIMHBI U BUAbI Y4e0HOI padoThl

Ounas ghopma obyuenus
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Ounas ghopma obyuenus

5. Conep:xxanue TUCUMILTHHBI

5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)
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Paznen 1. O6mas xumus 26 10 4| 12| VYK-1.1
Tema 1.1. OCHOBHBIE 3aKOHBI 8 2| 2| 4| YK-1.2
XUMHH VK-1.3
Tema 1.2. Ctpoenue aroma 10 4 2 4| YK-1.4
Tema 1.3. Dnepreruxa 8 4 4] YK-15
XUMHUYECKHUX MPOLIECCOB OIIK-1.6
Pa3gen 2. Xumus pacTBopos 22 10 6 6| VK-1.1
Tema 2.1. Konnenrpauus 6 2 2 2| VK-1.2
pacTBOpOB VK-1.3
Tema 2.2. Teopus 8 4 2 7| YK-1.4
AMEKTPOTUTHICCKOU TUCCOITHAITIN YK-1.5
Tema 2.3. unponns coneit 8 4 2| 2| OlK-16
Pa3znen 3. OcHOBBI 18 6 4 8| VK-1.1
JIEKTPOXUMHUH YK-1.2
Tema 3.1. l'anpBaHnueCKue 10 4 2| 4| YK-1.3
3JIEMEHTHI VK-1.4
Tema 3.2. Koppo3us merannos 8 2 2 4| YK-1.5
OIIK-1.6
Paznea 4. Xumus 15 3 4 2 6| VYK-1.1
CTPOMTENbHBIX MATEPHUAJIOB VK-1.2
VK-1.3
Tema 4.1. Heoprannueckue 15 3 4 2 6| YK-1.4
BSDKYILIHE VK-1.5
OIIK-1.6
HToro 81 31 30| 16| 32
Ouno-3aounas popma obyuenus
X
< —_
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2l |2 |2 |3 |EgLE
Paznea 1. O6mas xumus 24 4 2| 18| VYK-1.1
Tema 1.1. OCHOBHBIE 3aKOHBI 8 2| 6| YK-1.2
XUMHH VK-1.3
Tema 1.2. Ctpoenue aroma 8 2 6| YK-1.4
Tema 1.3. Dnepreruxa 8 2 6| YK-1.5
XUMHYECKHUX MPOLIECCOB OIIK-1.6
Pa3gen 2. Xumus pacTBopos 22 4 2] 16| VYK-1.1
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Tema 2.1. KonuenTparus 6 6! YK-1.2
pacTBOpOB YK-1.3
Tema 2.2. Teopust 12 2 2 g| YK-14
AIIEKTPOTUTHYECKOMN TUCCOUALINN YK-1.5
Tema 2.3. I'maponus coneit 4 2 2| OIIK-1.6
Pasnen 3. OcHoBBI 18 2 2| 14| YK-1.1
3JIEKTPOXUMHHU VK-1.2
Tema 3.1. l'anbBaHMYECKHE 6 6| YK-1.3
JJIEMEHTBI VK-1.4
Tema 3.2. Koppo3us meTamioB 12 2 2 8| YK-1.5

OIIK-1.6
Pa3znen 4. Xumus 17 3 2 4 8| VK-1.1
CTPOUTEIbHBIX MATEPHAJIOB YK-1.2

VK-1.3
Tema 4.1. Heoprannueckue 17 3 2 4 8| VK-1.4
BSDKYIIHE VYK-1.5

OIIK-1.6
Hroro 81 31 12| 10| 56

5. Conep:xanue pa3nesnoB, TeM JUCUUILIHH

Pazoen 1. Obwan xumusn

(Ounaa: Jlabopamopnwie 3anamus - 104.; Jlekyuonnwvie 3anamun - 4u.; Camocmoamenvnasn
paooma - 124.; Ouno-3aounan: Jlabopamopnwie 3anamun - 4u.; Jlekyuonnvie 3anamusn - 2u.;
Camocmosamenwvnan paooma - 18u.)

Tema 1.1. Ocrosnbie 3aK0HbL XUMUU
(Ounas: Jlabopamopuuie sauamus - 24.; Jlekyuonuvie 3auamust - 24.; Camocmosmenvras paboma -
4y.; Ouno-3aounas: Jlexyuonnvle 3auamus - 24.; Camocmosmenvhas paboma - 64.)

3aK0H PKBUBAJICHTOB
MousipHast Macca
ATOMHO-MOJIEKYJISIPHOE YUYECHHE

Tema 1.2. Cmpoenue amoma
(Ounas: Jlabopamopuvie 3anamus - 4u.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
4y.; Oyno-3aounas: Jlabopamopmwie sanamus - 2u.; Camocmoamenvrasn paboma - 64.)

[Tepuognueckuii 3ak0H
KBanToBbIe uncia
Ta6muma /1. 1. Menaeneena

Tema 1.3. Dnepeemuxa Xumuyeckux npoyeccos
(Ounaa: Jlabopamopnvie samamusa - 4u.; Camocmoamenvuas paboma - 4y.; OuHO-3A0YHAA:
Jlabopamopnuvle 3anamus - 2u.; Camocmoamenvhas paboma - 64.)

CKopoCTh XUMHUECKON peakinu
XHUMHYECKOE paBHOBECUE
TepMoguHaMHKaK

Pazoen 2. Xumusa pacmeopoe

(Ounasn: Jlabopamopnvie 3anamusa - 10u.; Jlekyuonnvie 3anamusa - 6u.; Camocmoamenvnasn
paoboma - 64.; Ouno-3aounan: Jlabopamopnuvie 3anamusa - 4u.; Jlekyuonnwvie 3anamusa - 24.;
Camocmoamenvhan pavoma - 16u.)
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Tema 2.1. Konyenmpayus pacmeopos

(Ounas: Jlabopamopuvuie sauamus - 24.; Jlekyuonuvie 3auamust - 24.; Camocmosmenvras paboma -
2y.; Ouno-3aounasn: Camocmosmenvuas paboma - 64.)

MousipHast KOHUEHTpALUS

3axoHsl Payns

Tema 2.2. Teopus snexmponumuyeckol Ouccoyuayuu

(Ounasa: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
2y.;  Owuno-3aounasn: Jlabopamopmuvie 3anwamus - 2y.; Jlekyuonnvie 3samamua - 24.;
Camocmosmenvuas paboma - 84.)

Teopust nucconmanun

CunbHBIC U clIa0ble EKTPOIUTHI

Tema 2.3. I'uoponus coneti
(Ounas: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
2y.; Ouno-3aounas: Jlabopamopuuie 3auamusi - 2y.; CamocmosmenvHas paboma - 24.)

Knaccudukanus BU0B THAPOITU3A
KoncranTa ruaponusa

Pa3zoen 3. Ocnoswl 31eKmpoxumuu

(Ounaa: Jlabopamopuvie 3anamusn - 6u4.; Jlekyuonnwvie 3anamusa - 4u.; CamocmosamenvHasn
paboma - 8u.; Ouno-3aounan: Jlavopamopnwvie 3anamun - 24.; Jlekyuonnvie 3anamusa - 2u4.;
Camocmoamenvnan paooma - 14u.)

Tema 3.1. I'anveanuueckue 2nemenmol
(Ounasa: Jlabopamophule 3anamus - 44.; Jlekyuonnvie sauamus - 24.; Camocmosmenvnas paboma -
4y.; Ouno-3aounasn: Camocmosmenvras paboma - 64.)

Psa cranpapTHEIX IOTEHIIMAIOB
DnexTponns

Tema 3.2. Koppo3us memannos

(Ounas: Jlabopamopnuie sauamus - 24.; Jlekyuonuvie 3auamust - 24.; Camocmosmenvras paboma -
4u.;  Ouno-saouynas: Jlabopamopnvie 3auamus - 2u.; Jlekyuonuwvie 3awamus - 24.;
Camocmosmenvuas paboma - 84.)

Buns! xoppo3uu MeTauioB

Crioco0 3anuThl METATIOKOHCTPYKITUH

Pa3zoen 4. Xumusa cmpoumensHwvix mamepuanos

(Ounaa: Bueayoumopnasa xoumaxmmuasa paboma - 3u.; Jlabopamopmuvie 3anamusa - 4u.;
Jlexyuonnvie 3anamusn - 2u.; Camocmoamenvnasn pavoma - 6u.; Ouno-3aounan: Bueayoumopnasn
Konmakmuasa padoma - 34.; Jlabopamopnwvie 3anamusn - 24.; Jlekyuonnvie 3auamusa - 4u.;
Camocmosamenvnan pavoma - 84.)

Tema 4.1. Heopeanuueckue ssaxcywue

(Ounas: Bueayoumopras konmaxkmuas paboma - 3u.; Jlabopamopuwie 3auamus - 4u.; Jlekyuonnvle
sanamus - 24.; CamocmosmenvHas paboma - 64.; Ouno-3a0unas. Bueayoumopuas xommaxmuas
paboma - 3u.; Jlabopamopnvle 3ansamus - 2., Jlekyuonnvie 3auamus - 4u.; Camocmosmenvras
paboma - 8u.)

l'unpaBnnueckre U BO3AYIIHbIE BXKYIIHE

Koppo3ust 6eTona

6. OnleHOYHbIE MaTePUAJIbl TEKYLIETr0 KOHTPOJIA

TTonrorosneno B cucteme 1C:Yuusepcurer (000004919) Crpannra 9 u3 21



Pazoen 1. Obwan xumusn
Dopma KOHMPOIA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. Meramnnieckue CBOWCTBAa HanboJIee BRIPAXKEHBI y aTOMa
-: TUTHUS
-1 HaTpHs
-1 Kauus
-: KaJIbLUs
-: MarHus
2. XuMUYecKas CBS3b B MOJICKYJIE aMMHUaKa

-: KOBaJICHTHAs! TOJIIpHAst
-: KOBaJICHTHAs HETIOJIsIpHAs
-: NOHHAs
-: MeTaJJTMuecKas
-: TIOHOPHO-aKIENTOpHAas
3. CKOpoCTh XUMHUUYECKON pEaKLUU pacTeT

- I TIOBBIIIEHUN TeMIepaTypbl
- TIpY TIOBBIIIEHUN KOHLIEHTPAIIMK Pearupyronux BelecTB
-: B IIPUCYTCTBUU KaTaJIU3aTOPOB
-1 TIpH MOBBIIIEHUU KOHLIEHTPALUU MTPOAYKTOB PEaKINU
-: TIpH MOBBIILIEHUU YHEPTUH aKTHBALUU
4. CkopoCTh XHMHUYECKOW pEaklIuu TpH TOBBIMICHHH Temmeparypbel Ha 20°C u mpum
TeMrepaTtypHoM KoddduimenTe 3 yBeTuInBacTCs B
-: 3 paza
-1 6 pa3
-: 9 pa3
-: 90 pa3
5. MonspHBIil 00b€M — ATO
-1 BEJIMUMHA, paBHas 22,4 11 1) pa3IMUHBIX Ta30B [IPU H. Y.
-: 00BEM OJTHOM MOJIEKYJIBI Ta3a
-: BeJIMYMHA, PaBHAasl OTHOLICHUIO 00beMa rasa K ero KOJIM4ecTBy
-: 00bEM, 3aHUMaeMblii 6,02-1023 MonekynaMu rasa

Pa3zoen 2. Xumusa pacmeopos
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocui/3adanus:
1. PactBop comepxut 20 r BemectBa U 80 T Boabl. KoHIlEHTpanus pacTBOpa B MacCOBBIX
noJsax %
-:20%
-125%
-2 0.25
-:0.20
2. DAEKTPpUYECKUI TOK TPOBOJIUT
-: BonHbIN pacTBop NaCl
-: CIIUAPT
-: BOJIa TUCTHJUTHPOBAHHAS
-1 BOJIHBII pacTBOp caxapa
-: NaCl kpucramimieckuii
3. Nou Cl- obpazyercs npu IUCCONMALIAN
-: KCI1O3
-: KC104
- HCIO
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-: KCl
- CI2
4. Jluccomnuanuei Ha3bIBalOT
-: pa3zeneHrue CMeCH IyTeM HarpeBaHus
-1 pacTBOpPEHUE COETUHEHHUSI B BOJIE
-1 pacmaji pacCTBOPEHHOIO BEUIECTBA HA MOHBI
-: B3aMMOJICMCTBUE BEILIECTBA C BOAOU
5. OTIMYUTENBHON YEPTON OCHOBAHMS ABIISETCS
-1 CIIOCOOHOCTB PaCTBOPSTHCS B BOJIE C 00pa30BaHKEM IIETIOUN
-: 00pazoBaHuE HOHOB BOAOPOA MPH AUCCOLMALINN
-: obpazoBanue noHoB OH- npu auccormanum
-: B3AaUMOJEHCTBHUE C COIIMHU
-1 CIIOCOOHOCTH OKpAIINBATh JAKMYC B KPACHBIH 1IBET
Pazoen 3. Ocnogwl Inekmpoxumuu
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:

1. DnexTpoaHblil NOTEHIMAN IMHKA, onyleHHoro B 0,001 M pacTtBop €ro conu BeIYUCIAETCS
10 YPaBHEHHUIO:
-: Knaneiipona-Menneneesa
: AppeHnunyca
: HepHcra
: Bant-Togda
2. Ilo oTHOLIEHNIO, K KAKUM U3 YKa3aHHBIX JIEMEHTOB XPOM SIBIISIETCS KaTOAOM

-: INTAHN
- IMHK
-1 OJIOBO
JKeJIe30

3. Ilpu 35eKTpoar3e BOAHBIX PACTBOPOB COJIEH ... Ha KaTOAE BBIACISIETCS BOJOPO/L:
: CuCl2;
-: CuSO4;
-: MgBr2;
:Mg(NO3)2
4. AtmocdepHas Koppo3usl Kelie3a, MOKPBITOTO CIIOEM HUKENS MPH HAPYIICHUU MOKPBITUS
COMPOBOXK/IAETCSA

-: pa3pylLICHUEM HHUKEJs
-: pa3pylieHreM 000UX METaIOB
- pa3pyIlIeHHEM XKeJe3a
-: 00a MeTasia COXpaHsIIOTCS HEU3MEHHBIMU
5. Ilpouecc okucnenus cepedpa UAET B ralbBAaHUUYECKOM DJIEMEHTE ...
-: Ag-Zn
-2 Ag-Ni
-1 Ag-Au
-: Ag-Cu
Pazoen 4. Xumua cmpoumenvnvlx mamepuanos
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. Heopranunueckue BsDKyIIME BEILECTBA - 3TO MaTepHallbl, KOTOPHIC MPH CMEIIMBAHUU C
BOJION CIIOCOOHBI MEPEXOAUTh U3 TUNIACTUYHOTO COCTOSHHSI B KAMHEBH/IHOE MO JeHCTBUEM:
1) Temnepatypsl
2)XHUMHUUYECKUX MPOLECCOB
3) naBieHUs
4) naBieHus U TEMIIEPATypPbl
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2.K 3aMCIJIUTCIISIM CPOKOB CXBATBIBAHUS HICMCHTHBIX PAaCTBOPOB OTHOCATCA BCUICCTBA

1) NaCl
2) HOOC-COOH
3) H3BO3
4) MoYeBHHA
5) A12(SO4)3
3. YKaxxuTe MUHEPAJIbI, SBJISIONINECS CHIPhEM B TIPOU3BOJICTBE THIICOBBIX BSIKYIIIHX:
1) npupoaHBINA AHTUIPUT
4) NBYBOMHBIN Cynb(aT Kalblus

4. . Kneli nony4aroT u3
1) opTOKpEMHUEBOW KUCIIOTHI
2) MeTacuJIMKaTa HaTpus
3) acbecra
4) xaonuHa
5. YKkaxxkure, Kakue BElIeCTBA OTHOCATCS K TUAPABIMUECKUM BSDKYIIUM:

1) u3BecThb
2)MarHe3uaabHbIN [IEMEHT
3)IIIMHO3EMHUCTHIN 1IEMEHT
4) pacTBOPUMOE CTEKJIO

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ounas ghopma obyuenus, Ilepswviii cemecmp, Ix3amen
Konmponupyemwie H/JK: VK-1.1 YK-1.2 YK-1.3 VK-1.4 VK-1.5 OIIK-1.6
Bomnpocsei/3ananus:
1. OcHOBHBIE 3aKOHBI XUMHUH
1  Xumusa kak npeaMmer ecrecTtBo3HaHus. [IpenMer XMMHHM M €ro CBA3b C JPYTMMHU HayKaMH.
3HaueHNE XMMUU B U3YYEHUU IPUPOJIBI U CTPOUTEIBCTBE. XUMHUS U OXpaHa OKPYKAIOLIEH CPEIbI.
2 OCHOBHBIE MOHSATHUS U 3aKOHBI XUMUHU.
3 OOmas XxapakTeprucTUKa METAJJIOB, NX (PM3UYECKHUE CBOMCTBA. 3aBUCUMOCTh CBOMCTB METAJNIOB
OT MX MOJI0KEeHHs B nepuoandeckon cucreme 1. 1. Menneneera
4 Xumuyeckoe paBHoBecue, npuHnun Jle Illarenbe. 3anummuTe KOHCTAHTY XHUMHYECKOTO
paBHoBecwus peakiuu: N2(I')+3H2(I')—2NH3(T).
5 OcHOBHbBIE 3aKOHBI XMMHUHU: 3aKOH COXpaHeHUs macchl U ’Hepruu M. B. JlomoHocoBa, 3akoH
MOCTOSIHCTBA COCTaBa XMMUYECKUX coeauHenuii [Ipycra.
2. Ctpoenue aroma
6 Knaccel HeopraHM4ecKuX COEIMHEHMI; OKCHUIbl OCHOBHBIE, KHUCIOTHbIE W aM(oTepHBbIe.
OnummTe XMMUYECKHAE CBOMCTBA OKCHA KabIlns U okcuzaa cepsl (VI).
7  OcHoOBaHUs, TOJIy4E€HHUE M CBOWCTBA. Hamummre ypaBHEHHS peaklHil, C MOMOIIbI0O KOTOPBIX
MOXXHO OCYIIIECTBUTh cienyroluue NIpEBPAILCHHUS:
Fe(OH)3—Fe(OH)2Cl—-FeOHCI2—FeCIl3—Fe2(S0O4)3.
8  DOKBHBAJIEHT, KOJIMYECTBO BEIIECTBA 3KBHUBAJICHTA, MOJISIPHAS Macca 3KBHBAJICHTOB. 3aKOH
SKBUBAJICHTOB.
9 Okcuapl U rugapokcuabl. CoOCTaBbT€ YpaBHEHHS PEAKIUA XapaKTEPU3YIOIIUE CBOMCTBA
TUAPOKCHIA HATPHSL.
10 3akon ABorazapo, cienctue u3 3akoHa. [locrossanas Aoraapo. [TorsTue o MomsipHOM 00BEME.
3. DHepreTuka XUMUYECKUX MIPOILIECCOB
11  Crpoenue, xnaccudukamysi U CBOHCTBA OPraHWMYECKHX COCAMHECHUU. YIIICBOAOPOABI M MX
npou3BogHble. COCTaB M CBOWCTBA OPraHMYECKOro TOILUIMBA. TBEpIOE, JKUAKOE U Ta3000pa3HOE
ToruBo. [ToHATHE 0 PUBUKO-XUMUYECKUX MPOIIeCCaxX TOPEHUS TOTUTHBA.
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12 BoO3HUKHOBEHHE W pa3BUTHE MPOOJEMBI CTPOEHHUS aroma. SljepHas Moaeiab aromMa Imo O.
Pezepdpopny. CoctaB aTtoMHBIX siaep, npoTroHHO-HeWTpoHHas Tteopus JI.J[. Urnaremxo m E.H.
l"arona. M3otoms!.

13 Xumusi noaumepoB. CrocoObl TONYYEHHS TIOJUMEPOB, PEAKIUU TOJUMEPHU3ANH |
MOJMKOHJEHCAIIMN. 3aBHCHUMOCTh CBOWCTB TOJHM-MEPOB OT COCTaBa M CTPYKTYphl. XUMHS
MOJIUMEPHBIX KOHCTPYK-IIMOHHBIX MaTrepraioB. [lonrMepHbIe MOKPBITUS U KIIEH.

14 Buast OBP. Metonom snektpoHHOTo 6atanca nogdepute kod3PGUIUEHTHI, YKOKUTE OKHUCIUTEIb
u BocctanoBurenb B peaknuu: Fe(OH)2+02+H20—Fe(OH)3;

15 OcnoBuble noctynarsl H. bopa. KoprnyckynsipHO-BOJHOBOW Jyaiau3M 3J€KTPOHOB. OCHOBHBIE
MOJIOKEHHS] KBaHTOBOM XuMHH. KBaHTOBbIE uncia, SHEPreTUUYECKUE YPOBHH, MOTYPOBHHU, aTOMHBIE
opOuTau.

16 Ilepsslit 3akoH TepMoAMHAMUKU. [[OHSITHE SHTABIIUU U SHTPOIUH.

17 Konduryparus 2MeKTpOHHBIX opouTaneil B mpocTpaHCTBe: s-, p-, d-, u f — opouramn. EmMkocTs
YPOBHEW W MOAypOBHEW. PacmpeneneHue 3IeKTPOHOB B aroMe, MPUHIMI HAWUMEHBIIEH YHEPTHH,
npaswio B. M.KieukoBckoro.

18 CkopoCTh TeTepO- U TOMOTE€HHBIX pEeakIil Ha IPUMEPAX CrOPAHUS BOAOPOAA U YIIA..

19 3akoH AeHCTBYIOIIMX Macc.

20  Ilepuommueckuit 3axkoH JI.M.MenneneeBa - OCHOBHOM 3aKOH XUMHH, €T0 COBpPEMEHHas
dhopmyHMpoBKa.

21 Meraibl U1 HEMETAUIbI, UX TMOJOXKEHHE B NEepuoauueckoirl cucreme. OCHOBHBIE CBOMCTBA
JIEMEHTOB — AaTOMHBIM  paauyc, OSHEprus HMOHU3alUHU, CPOACTBO K  DJJIEKTPOHY U
ANIEKTPOOTPULIATEIBHOCTh, BO3MOXKHBIE CTENEHU OKHCIEHHS, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA HJIEMEHTOB.

22 Tumbl XUMHYECKOW CBSI3W: KOBaJIEeHTHAs, MOHHAs, MeTayundeckas. Padotsl JIstonca, [elitiepa,
Jlongona, IlonuHra m p. B yUeHUM O XUMHYECKOW CBsi3u. MoHHas CBsA3b, €€ mpupoga, MOHHBIC
KpucTasuibl. Kpuctamnuyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTRBA.

23 KommuiekcHble coequnenus. Teopus Bephepa.

24 TemuoBbie 3¢ dexTsl peakun. 3akoH [ecca.

25 Krnacchel OpraHM4eCcKuX COCTUHEHUH.

26 MeToxa BaJIeHTHBIX CBS3€H M MOJICKYISIPHBIX opOuTaneil. CrnocoObl n300pakeHUs] KOBaJICHTHBIX
CBSI3EH, CBOWCTBA KOBAJEHTHBIX CBSI3€W: JJIMHA, SHEPrus, HACBHIIIEHHOCTh, HANpPaBIECHHOCTD.
[TonsiTHe 0 TMOPUIU3AIMK AaTOMHBIX OPOUTANICH. G U T — CBA3U. Pa3HOBUIHOCTH KOBAJICHTHOM CBSI3U
— HeToJsIpHas, MOJsIpHasi, JOHOPHO-aKIIEITOPHAs.

27 AJnkaHbl, aJKEHbI U aJIKaJAUEHbI — CBOMCTBA U MPUMEHEHHUE B CTPOUTEILCTBE.

28 Meramnnuyeckas cBSI3b, €€ 0COOCHHOCTH, XHMHYECKHE CBOMCTBA METAJIJIOB.

29 AwmdotepHbIe AMEKTPOIUTHI, UX auccormaius. CocTaBbTe MOHHO—MOJICKYISIPHBIE YpaBHEHUS
B3auMozeicTBus ruapokcuaa xpoma (I11) ¢ kucmoramu u menouamu

30 3akoH ABoraapo u ero cieactBus. MomsipHblii 00beM Taza. Kakas macca, Kakoe KOJIWYECTBa
BEUIECTBA, KAaKOE YHUCJIO MOJIEKYN, KaKoe KOJIMYECTBAa 3KBUBAJICHTOB COOTBETCTBYET OOBEMY
kuciopona 11,21 (H.y.).

31 KommekcHble coequHeHus. MeTonbl noaydeHus. BHYTpeHHsS U BHEIIHSAS KOOPAMHALMOHHbBIC
chepsl komiiekcoB. CTPyKTypa BHYTPEHHEH KOOPIWHAIIMOHHOM ChephI

32 Duepretudeckue 3PGEKThl XUMHUUYECKHUX pPEaKIUU. BHYTpPEHHSST SHEPrUsi W DHTAIBIUS
00pa30BaHMs XUMHUUECKUX COETUHEHUH.

33 Kouduryparus 3MeKTpOHHBIX OpOUTajell B MPOCTPAHCTBE: s-, p-, d-, u f — opbuTanu. EMkocTs
YPOBHEW W MOAypOBHEW. PacnpeneneHue 3IeKTPOHOB B aroMe, MPUHIMII HAWUMEHBIIEH YHEPTHH,
npaBuiio B. M.KneukoBckoro. 3amnonHeHne opOuTaneit IeKTPOHAMH B PEealIbHBIX aTOMax, IPHHITUIT
[Taynu, npaswmino ['yana. CiocoOsr n300paXkeHus pacrpeaeieHus 3MeKkTpoHoB: 1) meton Koccens; 2)
3NIeKTpOHHBIE hopMyIbl; 3) rpaduuecKke 3JeKTPOHHBIE CXeMbl. XapaKTepUCTUKA 3JIEMEHTOB UCXOS
U3 CTPOCHHUS UX aTOMOB.

34 OO6paruMOCTh XMMUYECKHUX PEAKIUH. XUMHUIECKOE PABHOBECHE B TOMOTCHHBIX M T€TEPOTCHHBIX
cucremax. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS, €€ POJIb B OLIEHKE HAMpPaBICHHOCTH XHUMHUYECKHX
peaKuuii.

35 Dueprernueckue d3hHEKTh XUMUYECKUX peakui. BHYTpeHHsIS SHEPTUs U DHTAIBITUS
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o0pa3oBaHMs XUMHUYECKUX coenuHeHui. Tepmoxumus. [lepBoe Hadamo TEpMOAMHAMHUKH, €O
3HA4YCHHUE U IPUMEHEHUE.

4. OCHOBBI NEKTPOXUMHUHU
36. Karognele u aHozmHble NOKpbITUA. KOoppo3uss XpOMHPOBAHHOIO ejle3a IpU HapyLICHUU
LIEJIOCTHOCTH MOKPBITHS
37. 3amuTa METauIoB OT KOppo3uM. Paznuunble Buabl MOKpeITHH. KOoppo3us HUKEIMpPOBAaHHOIO
JKeJle3a B BOJHO — BO3AYLIHON Cpefe.
38. Meramuueckas CBs3b, €€ 0COOCHHOCTH, XUMHUYCCKHE CBOMCTBA METAJLJIOB.
39. Tsaxénble KOHCTpYKUMOHHBIE MeTaibl, d-smementsl [-VIII moarpynm. XuMmusi s1neMeHTOB
ceMECTBa KeJe3a, UX CIUIaBbl U UX XMMHUUYECKHE COelMHEHus. Hanumure ypaBHEHUs peakuui, c
IIOMOIIBIO KOTOPBIX MOYKHO OCYLIECTBUTD cleayoIue IIPEBPALLCHMUS:
Fe(OH)3—Fe(OH)2Cl—FeOHCI2—FeCI3—Fe2(S04)3.
40. Buapl KOppo3uu KOHCTPYKIIMOHHBIX MarepuaioB. Koppo3us TEXHMUECKOTrO JKee3a B pa3IMuHbIX
cpenax.

5. PacTBOpBI
41. O6mue cBefieHUs1 O pacTBOpax. THIbI pacTBOpOB. BonHbie 1 HEBOAHBIE PAaCTBOPHL. DHEpPreTuKa
IpoLecca pacTBOpeHUs. PacTBOpUMOCTb BeUIECTB. 3aBUCUMOCTb PAacTBOPUMOCTH OT HPUPOABI U
CBOMCTB PaCTBOPUTEIIS U PACTBOPEHHOTIO BELICCTBA.
42. CreneHb SMEKTPOIUTUYECKON aucconuanvy. DaxTopsl, BIHSAIOIIME HA BEJIUYHMHY CTENECHU
aucconanui. CUIbHBIE U CIIa0ble 3JEKTPOIHUTHI.

43. KoHueHTpaIus pacTBOPOB, CIIOCOOBI ee BhIpakeHUs. PaccumnraiiTe Maccy rUipoKCUAa HaTpUs U
Maccy BOJibl, HeoOxonumyto it mpurorosiaeHust S00r 5% moromiero pactopa.
44. Metonp! onpeneneHus: BofopoaHoro nokasarensd. Paccunraiite pH 0,011 pactBopa ruapokcuia
Kanus
45. Tunsl rugponusa cosieid. CTerneHb U KOHCTAHTa TUAPOIIN3a.
6. CTpouTenbHbIE MaTEPUATIBI
46. Ilonyuenue, mpouecchl ruApaTalii U TBEPIACHUS BO3AYIIIHON CTPOUTEIBHON U3BECTH.
47. IlonyueHue, mpoLecchl TUApaTali U TBEPICHUS MarHe3MAJIbHBIX BSYKYIIUX BELLECTB.
48. OCHOBBI OTYYEHUS U TBEPACHUS PACTBOPUMOTIO KHJKOTO CTEKIIA.
49. KuciaoToynopHbli [IEMEHT.
50. Ilony4yenue, npouecchl ruApaTaliy U TBEPAEHUS THAPABINYECKON U3BECTH.
51. Ilony4yenue, npoueccel ruApaTaliiy U TBEPACHUS NOPTIAHILEMEHTA.
52. Pa3HOBMOHOCTM  MOPTIAHILEMEHTa:  OBICTPOTBEPACIOLINH,  CBEPXOBICTPOTBEPACIOIINI
BBICOKOIIPOYHBIH, CyIb(ATOCTONKHA.
53. [lopTinaHaEeMeHT C MOBEPXHOCTHO-AKTUBHBIMU JOOABKaMHU.
54. benblil ¥ IBETHBIEC MOPTIAHAILIEMEHTHI.
55. JIOpOKHBII NOPTIIAHLEMEHT.
56. Pacmupstoniuiicss nopmiaHIUEMEHT. AJIMHUTOBBIN NOPTIaHALIEMEHT. MeXxaHOaKTHBUPOBAHHBIN
MOPTJIAHALIEMEHT.
57. ITMHO3eMUCTBIA LIEMEHT U €T0 Pa3HOBUIHOCTHU.
58. CMmemIaHHbIE IIEMEHTHI KaK Pa3HOBUIHOCTH KOMIUIEKCHBIX BSDKYIIMX BEIIECTB: ITYLIIOJAHOBBIH,
IJIAKOTIOPTIIAHILEMEHT.
59. N3BeCTKOBO-IIIIAKOBOE, M3BECTKOBO-KPEMHE3EMUCTOE, Cynb(haTHO-IINIAKOBBIE,
TUIICOLEMEHTHO-ITYI1I0JIAHOBBIE, IIIJIAKOLIEIOUHBIE BSKYILNE.
60. Heopranndeckue 3arnoiHUTEIN: MEJIKUE, KpyTHbIe (IPUPOIHBINA IpaBuil, mieO0CHb, OpraHUYEeCKUe
3aI10JIHUTENH, TIOJTUMEPHBIE).
61. Koppo3usi 1IeMEHTHOTO KaMHs.
62. MeTozbl 3alIUTHl IEMEHTHOTO KaMHS OT KOPPO3HH.

Ouno-3ao0unas ¢hopma obyuenus, Ilepsviii cemecmp, Ix3amen
Konmponupyemwie H/K: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-1.5 OIIK-1.6
Bomnpocrei/3ananus:

1. OcHOBHBIEC 3aKOHBI XMMHUH
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1  XuMmusg Kak OpeaMeT ecTecTBO3HaHus. [Ipeamer XMMHMM U €ro CBSI3b C JPYIMMH HayKaMHu.
3HayeHHe XUMHUH B U3YYEHHUH MIPUPOJIBI U CTPOUTENBCTBE. XUMUS U OXpaHa OKPYXKaloIIe cpeibl.
2 OCHOBHBIE MTOHSTHUS U 3aKOHBI XUMUHU.
3 OOmas XxapakTeprucTUKa METAJJIOB, NX (PM3UYECKHUE CBOMCTBA. 3aBUCUMOCTh CBOMCTB METAJNIOB
OT MX MOJI0XKEeHHs B nepuoandeckon cucreme 1. 1. Menneneera
4 Xumuyeckoe paBHoBecue, npuHnun Jle Illarenbe. 3anummTe KOHCTAHTY XHUMHYECKOTO
paBHoBecus peakiuu: N2(I')+3H2(I')—2NH3(T).
5 OcHOBHbBIE 3aKOHBI XMMHUHU: 3aKOH COXpaHeHUs macchl U 3Hepruu M. B. JlomoHocoBa, 3akoH
MOCTOSIHCTBA COCTaBa XMMUYECKUX coeauHenuii [Ipycra.

2. Knaccel HeopraHM4eCKUX COeIMHEHUN

6 Knaccel HeopraHM4ecKuX COEIMHEHMI; OKCHUIbl OCHOBHBIE, KHUCIOTHbIE W aM(oTepHBbIe.
OnumuTe XMMUYECKHUE CBOMCTBA OKCHA KabIlns U okcuzaa cepsl (VI).

7  OcHoOBaHUs, TIOJIy4YE€HHUE M CBOWCTBA. Hamummre ypaBHEHHS peaklHil, C MOMOIIbI0 KOTOPBIX
MO>KHO OCYUIECTBUTh clenayrolme peBpaLICHUS:
Fe(OH)3—Fe(OH)2Cl—-FeOHCI2—FeCIl3—Fe2(S04)3.

8  DKBHMBaJICHT, KOJIMYECTBO BEIECTBA IKBHBAJIEHTA, MOJIApPHAs Macca HKBHUBAJIEHTOB. 3aKOH
HKBHUBAJICHTOB.

9 Okcuapl U rugpokcuabl. CoOCTaBbT€ YpAaBHEHHS PEAKIUA XapaKTEPU3YIOIIME CBOMCTBA
TUJIPOKCHU]IA HATPUSL.

10 3akon ABorazapo, cienctue u3 3akoHa. [locrossunas Aoraapo. [TorsTue o MomsipHOM 00BEME.

3. CtpoeHnue atoma

11 Crpoenme, kiaccupukanus W CBOMCTBA OPraHUYECKUX COCIMHEHHH. YIJIEBOIOPOABI M HX
npou3BoaHble. COCTaB M CBOWMCTBA OPraHMYECKOTO TOIUIMBA. TBEPAOE, KHUAKOE M Tra3000pa3HOE
ToruBo. [ToHATHE 0 PUBUKO-XUMHUUECKUX MPOLIecCcax TOPEHUs TOIUIUBA.
12 BoO3HUKHOBEHHE W pa3BUTHE MPOOJEMBI CTPOEHHUs aroma. SmepHas Moaeiab aroma Imo O.
Pezepdpopny. CoctaB aTtoMHBIX siaep, npoTroHHO-HeWTpoHHas Tteopus JI.J[. Urnaremxo m E.H.
l"arona. M3oToms!.
13 Xumusi noaumepoB. CrocoObl TONYyYEHHS TIOJUMEPOB, PEAKIMU TOJUMEpPHU3ANH |
MOJUKOHJEHCAIIMN. 3aBHCHUMOCTh CBOWCTB TMOJHM-MEPOB OT COCTaBa M CTPYKTYphl. XUMHS
MOJIUMEPHBIX KOHCTPYK-IIMOHHBIX MaTrepraioB. [lonrMepHbIe MOKPBITUS U KIIEH.
14 Buast OBP. Metonom snektpoHHoTo 6atanca mogdepute kod3PUIUEHTHI, YKOKUTE OKHUCIUTEIb
u BocctanoBurenb B peaknuu: Fe(OH)2+02+H20—Fe(OH)3;
15 OcnoBuble noctynarsl H. bopa. KoprnyckynsipHO-BOJHOBOW Jyaidu3M 3J€KTPOHOB. OCHOBHBIE
MOJIOKEHHS] KBaHTOBOM XuMHH. KBaHTOBbIE uncia, SHEPreTUUYEeCKUEe YPOBHH, MOTYPOBHHU, aTOMHBIE
opOuTau.

4. DHepreTuka XUMHUYECKHUX MPOIECCOB

16 Ilepsslit 3akoH TepMoAMHAMUKHU. [[OHSITHE SHTAIBIIUY U SHTPOIUH.

17 Konduryparus 2MeKTpOHHBIX opouTaneil B mpocTpaHCTBe: s-, p-, d-, u f — opouramn. EmMkocTs
YPOBHEW W MOAYypOBHEW. PacnpeneneHue 3IeKTPOHOB B aroMe, MPUHIMI HAWUMEHBIIECH YHEPTHH,
npaswio B. M.KieukoBckoro.

18 CkopoCTh TeTepo- U TOMOTE€HHBIX peakIil Ha IPUMEpPAX CrOPaHUs BOAOPOAA U YIVIA..

19 3akoH AeHCTBYIONIMX Macc.

20 Ilepuommueckuit 3axkoH JI.M.MenneneeBa - OCHOBHOM 3aKOH XUMHH, €T0 COBpPEMEHHas
dhopmyupoBKa.

21 Merauibl U1 HEMETAJUIbl, UX TMOJOKEHHE B NEepUoauuUeckoirl cucreme. OCHOBHBIE CBOMCTBA
JIEMEHTOB — aTOMHBIH  paguyc, OHEPrus HWOHU3AIMH, CPOACTBO K  DJIGKTPOHY U
ANMEKTPOOTPHUIIATEIILHOCTh, BO3MOXKHBIC CTEMEHW OKHUCICHHUS, OKHCIUTEIHHO-BOCCTAHOBHUTEIIbHBIC
CBOMCTBA JJICMCHTOB.

22 Tumbl XUMHYECKOW CBSI3W: KOBaJIEeHTHAs, MOHHAs, MeTayundeckas. Padotsl JIstonca, ['elitiepa,
Jlongona, IlonuHra m p. B yUeHUM O XUMHUYECKOM CBsi3u. MoHHas CBsA3b, €€ mpupoga, MOHHBIC
KpucTasuibl. Kpuctannuyeckue BelecTBa ¢ HOHHOM pelIeTKOM, UX CBOMCTBA.

23 KommiiekcHble coequnenus. Teopus Bepuepa.
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24 TemuoBbie 3¢ dexTsl peaknun. 3akoH [ecca.
25 Krnacchl OpraHM4eCcKuX COCTUHEHUH.
26 MeToxa BaJIeHTHBIX CBS3€H M MOJICKYISIPHBIX opOuTaneil. CriocoObl n300paKeHUs] KOBaJICHTHBIX
CBSI3EH, CBOWCTBAa KOBAJCHTHBIX CBSI3€W: JJIMHA, SHEPrus, HACBHIIIEHHOCTh, HANpPaBIECHHOCTD.
[TonsiTre 0 TMOPUIU3AIMK AaTOMHBIX OPOUTANICH. G U T — CBA3U. Pa3HOBUIHOCTH KOBAJICHTHOM CBSI3U
— HeToJsIpHas, MOJsIpHasi, JOHOPHO-aKIIETITOPHAS.
27 AJnkaHbl, aJKEHbI U aJIKaJAUEHbI — CBOMCTBA U MPUMEHEHHUE B CTPOUTEILCTBE.
28 Meramnnyeckas cBSI3b, €€ 0COOCHHOCTH, XHMHYECKHE CBOMCTBA METAJIJIOB.
29 AwmdotepHbIe AMEKTPOIUTHI, UX auccormaiusi. CocTaBbTe MOHHO—MOJICKYISIPHBIE YpaBHEHUS
B3auMozencTBus Tuapokrcuaa xpoma (I11) ¢ kucmoramu u menouamu
30 3akoH ABoraapo u ero cieactBus. MomsipHblii 00beM Taza. Kakas macca, Kakoe KOJIWYECTBa
BEUIECTBA, KAaKOE YHUCJIO MOJIEKYN, KaKoe KOJIMYeCTBAa S3KBUBAJICHTOB COOTBETCTBYET OOBEMY
kuciopona 11,21 (H.y.).
31 KommekcHble coequHeHus. MeTonbl nmoaydeHus. BHYTpeHHss U BHEIIHAS KOOPAMHALMOHHbBIE
chepsl komiiekcoB. CTpyKTypa BHYTPEHHEH KOOPIAWHAIIMOHHOM Chephl
32 Duepretudeckue 3PGEKThl XUMHUUYECKHUX pPEaKIUU. BHYTpPEHHSST SHEPrUsl W DHTAIBIUS
00pa30BaHMs XUMHUYECKUX COETUHEHUH.
33 Kouduryparus 3MeKTpOHHBIX OpOUTasell B MPOCTPAHCTBE: s-, p-, d-, u f — opbuTanu. EMxocTs
YpPOBHEW W MOAYypOBHEW. PacnpeneneHue 3leKTPOHOB B aroMe, MPUHIMI HAWUMEHBIIEH YHEPTHH,
npaBuiio B. M.KneukoBckoro. 3anonHenne opOuTaneit IeKTPOHAMH B PEaIbHBIX aTOMaXx, IPHHITUI
[Taynu, npaswmino ['yaga. CiocoOsr n300paXkeHust pacrpeaeneHus 3eKTpoHoB: 1) meton Koccens; 2)
ANIeKTpOHHBIE hopMyIbl; 3) rpaguuecKke 3JeKTPOHHBIE CXeMbI. XapaKTepUCTUKA 3JIEMEHTOB UCXOS
U3 CTPOCHHUS UX aTOMOB.
34 OO6paruMOCTh XMMUYECKHX PEAKINH. XUMHUYECKOE PABHOBECHE B TOMOTCHHBIX M T€TEPOTCHHBIX
cucremax. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS, €€ POJIb B OLIEHKE HAMpPaBICHHOCTH XUMHUYECKHX
peaKuuii.
35 DOmuepretudeckue 3PGEKThl XUMUUYECKHUX pPEaKIUU. BHYTpPEHHSST SHEPrUsi W DHTAIBIUS
o0pa3oBaHMs XUMHUYECKUX coenuHeHui. Tepmoxumus. [lepBoe Hadamo TEpMOAMHAMHUKH, €O
3HaYeHHE U PUMEHEHUE.

5. OCHOBBI ANEKTPOXUMHUHU
36. Karognele u aHozmHble NOKpbITUA. KOppo3uss XpOMHPOBAHHOIO Kejle3a IpU HapyLICHUU
LETOCTHOCTH MOKPBITUS
37. 3amuTa METauIoB OT KOppo3uM. Paznuunble Buabl MOKpbITHH. KOppo3us HUKEIMpPOBAaHHOIO
’KeJe3a B BOJAHO — BO3AYLIHOM cpejie.
38. Meramuueckas CBs3b, €€ 0COOCHHOCTH, XUMHUYCCKUE CBOMCTBA METAJLJIOB.
39. Tsxénble KOHCTpYKIMOHHBIE MeTaibl, d-smementsl [-VIII moarpynm. XuMmust s1neMeHTOB
CEMENCTBA KeJe3a, UX CIUIaBbl U UX XUMHUYECKHE coeluHeHus. Hanumure ypaBHEHUS peakiuid, ¢
MTOMOIIBIO KOTOPBIX MOXXHO OCYILIECTBUTH clenyolume MIpEeBpaIICHUS:
Fe(OH)3—Fe(OH)2Cl—-FeOHCI2—FeCl3—Fe2(S04)3.
40. Buasl KOppo3uK KOHCTPYKIIMOHHBIX MaTepranoB. Koppo3ust TEXHUUECKOTo keJjie3a B pa3IMuHbIX
cpenax.

6. PacTBOpBI
41. O6mue cBefieHUs1 O pacTBOpax. THIbI pacTBOpOB. BonHbie 1 HEBOAHbBIE PAaCTBOPHL. DHEpPreTuKa
npoiiecca pacTBOpeHusi. PacTBOPUMOCTh BEHIECTB. 3aBUCUMOCTb PACTBOPUMOCTH OT MPHUPOABI U
CBOMCTB PaCTBOPHUTEIIS U PACTBOPEHHOIO BELICCTBA.
42. CreneHb 5>IEKTPOIUTUYECKON auccounanuu. DakTopbl, BIUSIONIME HA BEIUYUHY CTEIECHU
nucconuanui. CHUIbHBIE U CIa0bIe SJeKTPOIUTHI.

43. KoHueHTpaIus pacTBOPOB, CIIOCOOBI ee BhIpakeHUs. Paccumnraiite Maccy rUIpoKCUAa HaTpHUsS U
Maccy BOJIbl, HeoOxonumyto 1uist mpurorosiaeHust S00r 5% moromiero pacTsopa.

44. Metonp! onpeneneHus: BonopoaHoro nokasarensd. Paccunraiite pH 0,011 pactBopa ruapokcuia
KaJus

45. Tunsl rugponusa cosieid. CTerneHb U KOHCTAHTa TUAPOIIN3a.

7. CTpouTeNbHBIE MAaTEPUATIBI
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46. Ilomy4yenue, mponeccsl ruipaTallii U TBEPACHUS BO3AYIIHON CTPOUTEILHON U3BECTH.

47. Ilomy4yeHue, MpoIecchl THAPATAIIMU U TBEPICHUS MarHe3UadbHbIX BSUKYIIIMX BEIICCTB.

48. OCHOBBI TTOJTYYEHHS U TBEPAECHUS pACTBOPUMOTO KUIKOTO CTEKIIA.

49. KrucnoToynopHbIid IIEMEHT.

50. ITonydenue, mporecchl TUApaTAliy U TBEPICHUS THAPABINYECKON U3BECTH.

51. Ilonydenue, mporecchl TuapaTauy U TBEPIACHUS MOPTIAHILIEMEHTA.

52. Pa3HOBMAHOCTM  TOPTIAHIIEMEHTA:  OBICTPOTBEPACIONINH,  CBEPXOBICTPOTBEPACIOIIHIA
BBICOKOTIPOYHBIH, CYJIb(aToCTONKUIA.

53. IlopTnaHAIeMEeHT C MOBEPXHOCTHO-aKTHBHBIMH JT00aBKaMH.

54. benblil ¥ [IBETHBIEC MOPTJIAHALIEMEHTBHI.

55. JIopOXHBIM MTOPTIAH/ILIEMEHT.

56. Pacmmpsironuiics nopmiaHAUEMEHT. AJTMHUTOBBIA MOPTIAHAIIEMEHT. MeXaHOAKTUBUPOBAHHBIN
MOPTIAHAIICMEHT.

57. I'MMHO3eMUCTBIN IEMEHT U €r0 Pa3HOBUIHOCTH.

58. CMelIaHHble EMEHTBI KaK Pa3HOBUIHOCTH KOMILJIEKCHBIX BSKYIIMX BEHIECTB: MYLIIOJIAHOBBIM,
[UTAKOTIOPTIAH/AIIEMEHT.

59. N3BeCTKOBO-IIIAKOBOE, M3BECTKOBO-KPEMHE3EMUCTOE, Cynb(haTHO-IIUTAKOBHIE,
THUTICOIICMEHTHO-ITYIIII0JIAHOBBIE, IIJTAKOIIEIOUHBIE BSKYIIIHE.

60. Heopranuueckue 3armoTHUTENN: MEJIKUE, KPYIHbIC (TPUPOAHBINA TpaBuid, IIICOCHD, OPTaHNYECKHE
3aIOTHUTEIH, TTIOJIMMEPHBIE).

61. Koppo3us 1ieMEHTHOTO KaMHS.

62. MeTtoapbl 3alIUThI IEMEHTHOTO KaMHSI OT KOPPO3HUH.

8. MarepuaibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTYypPbI

Ochognas numepamypa

1. ITABAHOBA U.B. Xumus: yue6. nocooue / HIABAHOBA U.B.. - KpacHomap: KyGI'AY,
2019. - 102 c. - 978-5-907294-05-9. - TekcT: HENOCPEACTBEHHBII.

2. banaesa,, C. M Xumus: naboparopusiii npaktukym / C. M banaesa,, JI. A. beesa,, H. M.
Mup3oeBa,. - Xumus - Hanpunk: Kabapauno-bankapckuil rocyaapcTBeHHbI yHUBEPCUTET UM. X. M.
bepb6ekoBa, 2019. - 116 c. - 2227-8397. - Tekcr: anekrponnsiii. / [IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/110235.html (mara ob6pamenus: 20.02.2024). - Pexxum nocryma: 1o
MOATHCKE

3. Cemenos,, 1. H. Xumus: yueOnuk s By3os / M. H. Cemenos,, U. JI. Ilepduinona,. - Xumus -
Cankr-IletepOypr: XUMU3MAT, 2022. - 656 c. - 978-5-93808-389-9. - Tekct: anexTponHbIii. // [PR
SMART: [caiir]. - URL: https://www.iprbookshop.ru/122441.html (nara oopamenus: 20.02.2024). -
Pexxum nocrtyna: mo noanucke

4. Eropos B. B. OOmas xumwus: yueOHuk ans By3oB / EropoB B. B.. - 2-e m3n., crep. -
Cankr-IlerepOypr: Jlans, 2021. - 192 c. - 978-5-8114-6936-9. - Tekct: snexTpoHHbIH. // RuSpLAN:
[caiiT]. - URL: https://e.lanbook.com/img/cover/book/153684.jpg (mara obpamenus: 21.02.2024). -
PexxuM noctymna: 1o noamucke

Hononnumenvnasn rumepamypa

1. Tperynos B. P. Xumusi. Tepmunsl, onpenenenusi: yueOnoe nocodue / Tperynos B. P.. - Ps3ans:
PI'PTY, 2014. - 80 <c. - Tekcr: onekrponnbii. // RuSpLAN: [caiit]. - URL:
https://e.lanbook.com/img/cover/book/168111.jpg (matra oOpamenus: 21.02.2024). - Pexum
JOCTYyTA: TI0 TOATHICKE

2. XneiaoBa,, H. M. Xumus (36pannbie miaBbl): yaeoHoe mocooue / H. M. XunbiHoBa,. - XuMus
(M30pannbie TiaBbl) - TromMeHb: THOMEHCKHI WHAyCTpHAIbHBIN yHHBepcuteT, 2019. - 86 c. -
978-5-9961-2007-9. -  Tekcr: onekrponuwni. // IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/101456.html (mara oOpamenus: 20.02.2024). - Pexum nocrtyma: mo
TTOJIITUCKE
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3. Xumus: yuyeOHO-MeToanueckoe mocodue / cocrasutenu: E. B. Hukutuna, E. A. HukoHeHko,
. A. Mengenes, C. A. EBrioxoB. - Xumus - ExarepunOypr: Ypansckuil GpenepaibHblil yHUBEPCHUTET,
OBC ACB, 2015. - 220 c. - 978-5-321-02442-3. - Tekct: anekrponHsbiid. / IPR SMART: [caiir]. -
URL: https://www.iprbookshop.ru/68514.html (nara obpamenus: 20.02.2024). - Pexxum mpocrymna: mo
MOATHCKE

4. UnromnH,, B. A. ®U3UKOXMMHS HAHOCTPYKTYPHPOBAHHBIX MaTepuasoB: yuyeOHoe nocodue / B.
A. MWmomunH, - @OU3UKOXUMHS HAHOCTPYKTYPHUPOBAaHHBIX MarepuanoB - HoBocuOupck:
HoBocubupckuit rocynapcTBeHHbIN TexHUYeCKUi yHuBepcutet, 2013. - 107 c. - 978-5-7782-2215-1.
- Tekct: snexrponnsiii. / IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/45188.html
(mara obpamenus: 20.02.2024). - Pexxum gocTymna: 1o moarnucke

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneunBaeTCs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
1. www.programs-gov.ru - MHbopMannoHHbIi cepBep Mo MaTepuanaM ¢eaepaibHbIX IEIeBBIX
MporpaMm

Pecypcor « Unmeprem»
He ucnonb3yrores.

8.3. [IporpammHoe oGecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoecpammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOpMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CneninasibHbIE IOMeELIEHUS], JIA00PATOPUHU U JIa0OpaTOPHOE 000py10BaHUE

JlaGoparopus

129300
anmapar cTekJIsHHbIN Kbenpaans Ha mmmdax - 1 mr.
Bechl TexHuueckue BIITK-500M - 1 .
Honomep HM-160 ¢ mnepBuyHON mOBEPKOH (mpeobpazoBar. UM-160 MU, TtepmomaTduk
TIJI-1000-06, pH-3nexTpon DC-10603/7 3nextpox Dcp-10103, mrarus LITY-05, popmysns - 1 .
MEJTbHHIIA AJIEKTpUIecKas - | mT.
cnekrpodortometp [19-5300B - 1 miT.

132300
bapomerp-anepour bAM14-1 - 1 mr.
Becs! anexkrponnsie naboparopusie SHIMADZU - 1 mrt.
Bemanka - 1 mr.
Bemanka 132 - 1 mr.
BormsokHoi mkagd-1 132 - 1 it
BormsokHo# mkagd-2 132 - 1 it
Jocka knaccHasg 132 - 1 mr.
JlaGoparopHsiii cron-1 132 - 1 mr.
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JlaGopatopnsrii cron-2 132 - 1 mT.
JlaGopatopnsrii cton-3 132 - 1 mT.
JlaGopatopnsrii cron-4 132 - 1 mT.
JlaGopatopnsrii cton-5 132 - 1 mT.
JlaGopatopnsrii cton-6 132 - 1 mT.
[Tapra - 13 mrT.

Croun nox cymibHBIN Kad - 1 mrT.
Cron-moiika-1 132 - 1 wt.
Cron-moiika-2 - 1 mwr.

neHTpudyra ¢ poTropom - 1 mir.
[lxad mxuHCOBBINA 132 - 1 mT.
[xad mis cymox - 1 mT.

[xad cymmnsaeri HIC-80-01 (200 C) - 1 mT.
OnekrporunTka 132 - 1 mT.

231300
Bemanka 231 - 1 mr.
Breitsoxnoit mkad-1 231 - 1 mT.
Britsoknoit mkad-2 231 - 1 mT.
Hocka-knaccHas 231 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
Cron-naboparopusriii-1 231 - 1 m.
Cron-nabopartopHsiii-2 231 - 1 m.
Cron-naboparopHsiii-3 231 - 1 m.
Cron-morika 231 - 1 mrT.
Cron-mmmcbMeHHBIN-1 231 - 1 mT.
Cron-mmcbMeHHBIN-2 231 - 1 mT.
Cron-mucbMeHHBIN-3 231 - 1 mT.
Cron-nmmcbMeHHBIN-4 231 - 1 mT.
[lxad mxuaCOBBINA-1 231 - 1 mT.
[xad mis cymoxk 231 - 1 .
[xad-mxuaCcoBBINA-2 231 - 1 mT.
OnekrporunTka 231 - 1 mT.

232300
Brisoknoit mkad-1 232 - 1 mT.
BriTsoknoit mkad-2 232 - 1 mT.
no3arop mexad. BIOHIT 1-kan. 100-1000mxkd - 1 mT.
nozarop snektp. BIOHIT 1-xan. 10-300 mkit - 1 mr.
nozarop snektp. BIOHIT 1-kan. 5-120 Mk - 1 .
Hocka knaccHasg 232 - 1 mT.
JlaGopatopnsrii cton-1 232 - 1 mT.
JlaGopatopnsrii cton-2 232 - 1 mrT.
JlaGopatopnsrii cton-3 232 - 1 mrT.
HaBecHol cymuabHbIN CTENIaX sl HOCYAbl - 2 IIT.
[Tapra - 1 mr.
ITnceMennsIit cton-1 232 - 1 mr.
ITnceMenHsIit cTon-2 232 - 1 mr.
ITnceMenHsIit cton-3 232 - 1 mr.
Cron-morika 232 - 1 mrT.
[lxad mxuHCOBBIN-1 232 - 1 mT.
[lxad mxuHCOBBINA-2 232 - 1 mT.
[lxad mxuHCOBBINA-3 232 - 1 mT.
[lxad mxuHCOBBIN-4 232 - | mT.
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OnekTporunTka 232 - 1 mrT.

233300
Bechl Shinko HTR-220CE (220r/0.0001r) - 1 mt.
BECHI SJICKTPOHHBIC - | TIT.
Britsoxnoit mkad-1 233 - 1 mT.
BriTsoknoit mkad-2 233 - 1 mT.
Hocka knaccHas 233 - 1 mT.
JlaGopatopnsrii cton-1 233 - 1 mT.
JlaGopatopnsrii cton-2 233 - 1 mT.
JlaGopatopnsrii cton-3 233 - 1 mT.
JlaGopatopnsrii cron-4 233 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
[Tucemennsii cton-1 233 - 1 mt.
[TuceMennslit cTon-2 233 - 1 mT.
[Tucemennsiit cton-3 233 - 1 mt.
Cron-moiika 233 - 1 .
Tymb6a metamumueckas-1 233 - 1 mT.
Tymb6a metamumueckas-2 233 - 1 mT.
[lxad mxuHCOBBIN-1 233 - 1 mT.
[lxad mxuHCOBBINA-2 233 - 1 mT.
[lxad mxuHCOBBINA-3 233 - 1 mT.
[xad mis cymoxk 233 - 1 .
OnekrporunTka 233 - 1 mrT.

234300
Bemanka 234 - 1 .
Britsoknoit mkad-1 234 - 1 mT.
BriTsoknoit mkad-2 234 - 1 mT.
Hocka knaccHas 234 - 1 mr.
JlaGopatopnsrii cton-1 234 - 1 mT.
JlaGopatopusrii cton-2 234 - 1 mrT.
JlaGopatopnsrii cton-3 234 - 1 mrT.
JlaGopatopusrii cron-4 234 - 1 mrT.
JlaGopatopHnsrii cton-5 234 - 1 mrT.
Cron nucbMeHHbId-1 234 - 1 mT.
Cron-moiika 234 - 1 .
Cron-nucbMeHHbIN-2 234 - 1 mT.
Cron-nucbMeHHbIN-3 234 - 1 mT.
Cron-nucbMeHHbIN-4 234 - 1 mT.
[lxad mxuHCOBBIN-1 234 - 1 mT.
[lxad mxuHCOBBINA-2 234 - 1 mT.
mkad cymmnbabii [IC-80-01 (200 C) - 1 mT.
OnekTporunTka 234 - 1 mrT.

130a 300
Bemanka 130a - 1 mt.
Brrtsoxnoit mkad 130a - 1 mr.
Jocka knaccHas 130a - 1 mT.
JlaGopatopnsrii cron-1 130a - 1 mT.
JlaGopatopnsrii cron-2 130a - 1 mT.
JlaGopatopnsrii cron-3 130a - 1 mT.
Jlabopatopnsrii cron-4 130a - 1 mT.
JlaGopatopnsrii cron-5 130a - 1 mT.
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[Tapra - 2 mr.

Cron moiika 130a - 1 .
1eHTpudyra ¢ poTopom - 1 mir.
OnekrporunTka 130a - 1 mT.

JIeKIIMOHHBIN 3aI1

412300
akyctudeckas cucrema JBL Control 25, ALTO Mistral 900 - 1 mr.
Hocka yueOnast 412 - 1 mr.
Kadenpa 412 - 1 mr.
JlaGopaTopHBIii CTOJ JIsl AEMOHCTPAIIUN OTBITOB - | IIT.
HOyTOYK Lenovo Z570A 13-2350/4gb/520gb/dvdrw/15.6/gt630m - 1 mrT.
OO6iygarenb-perupKyasaTop Bo3ayxa 600 - 1 mr.
ITpoektop Epson EB-X06 - 1 mT.
Ckamelika 3-mecTtHas - 52 mT.
Crmur-cucrema HanolibHO-1moToiouHast Quattroclima QV-136FE/QN-I36UE - 1 m.
Cron 3-mecTHbIN - 48 WT.
TpuOyHa noxnamauuka - 1 miT.
9KpaH ¢ anekTporpuBonoM Lumien Master Control 274x366 Matte White FiberGlass - 1 mT.

9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPaBICHUIO MOATOTOBKU OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl 0Oydaromierocsi, TEKyIIeH W IPOMEKYyTOYHOU
arTecTtaldid, WHBIX (QopMmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLHUILIIMHBI
CTPYKTYPHUPOBAaH U €r0 H3y4Y€HHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHue METOOUYECKUX YKa3aHHH JOJKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa U YYEOHBIX MporpaMM MO JTUCIUILIUHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

10. MeTonn4yeckue peKOMeHIAMUM 110 OCBOCHUIO TUCUMIITIMHBI (MOLYJIs1)
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