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[Iporpamma cocTaBieHa B COOTBETCTBHHM C TpeOoBaHWsAMU (pemepaabHOTOo
roCyJapCTBEHHOTO OOpa30BaTENBPHOTO CTaHIApTa BHICIIETO 0Opa3oBaHUs — OakajgaBpuaT
no HanpasiaeHuto noAaroroBku 20.03.01 Texnocdepnass 6e€30macHOCTb, YTBEPHKJACHHOTO
npukazoM MuHHCTEpCTBa HayKH M BbIcliero ooOpazoBanus Poccuiickoit deneparuu
ot 25 mas 2020 r. Ne 680 (manmee — ®I'OC BO) u ocHoBHOH mpodeccroHaTbHON
oOpa3oBaTeIbHON MporpamMMbl 1Mo HampapieHuto noarotoBku 20.03.01 TexnocdepHas
0e301acHoCTh, poduiib «IloxapHas 6€30MacHOCThY.

ITporpaMMa paccmMoTpeHa Ha 3acelaHuu  KaQeapbl €CTECTBEHHOHAYUYHBIX
JTUCLUIUIVH
[Tportokon Ne_8 ot « 23 » mapta 2023 r.

[Iporpamma onoOpeHa Ha YdeHOM coBeTe VIBaHOBCKOW MOKapHO-CIIAcaTeIbHON
akagemunn ['TIC MYUC Poccun u pekomMeHJOBaHa B KayecTBe pabouell MporpaMmbl
U CHUTUIHBI

ITporokosn Ne_6 or«_ 25 » wmag 2023 .

[Iporpammy paszpaborai:

JlotieHT Kadenps
€CTECTBEHHOHAYYHBIX JUCLHUILINH
KaHIUJAT TEXHUYECKUX HAYK, JOLEHT J.I'. Cuerupen

OkcnepT(bl):

JlonieHT Kadeaps

roCyJapCTBEHHOIO HA/130pa U SKCIEPTU3bI

noxaposB (B coctaBe YHK

«I"ocynapCTBEHHBII HAI30P»)

VBaHOBCKOM MOKapHO-CNIACATEIbHON

akagemuu ['TIC MYC Poccun

NOJIKOBHUK BHYTPEHHEHN CIIyKOBbI

KaHIUJAT XUMUYECKUX HAYK, JOLICHT O.E. CroponkuHa

3aBenyroiuii 1adbopatopueit 3-6.

XuMusi THOPUIHBIX HAHOMATEPHUAJIOB

Y CyIIPaMOJIEKYJISIPHBIX CUCTEM

OI'bYH UncTHTyTa XMMUK PacTBOPOB

uM. [".A. KpecroBa

Poccuiickon akanemMnn Hayk

JIOKTOP XUMUYECKUX HAYK, mpodeccop A.B. Aradonon
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1. HEJIM OCBOEHMS JNCHUIIJINHBI

LleasMu ocBOSHUS OUCIUIIIUHBI « XUMUS» SIBJISIIOTCS:

— ¢dopMupoBaHUEe y 00YUAIOIIMXCS CUCTEMbI TEOPETUUECKUX 3HAHUN MO OCHOBHBIM
pasjieliaM XMMHU B COOTBETCTBHMU ¢ TpeOoBaHusMU DenepasbHOro rocyaapCTBEHHOIO
00pa3oBaTEIBLHOIO CTAHAAPTA;

— pa3BuTHE Yy OOYYaroONMXcsi CIOCOOHOCTH BBISBISATh €CTECTBEHHOHAYYHYIO
CYIIHOCTh TPOOJIeM, BO3HHMKAIOIIUX B TMpoOIecce perieHuss mnpodheccuoHaIbHO-
OpPUEHTUPOBAHHBIX 3aJ]]a4, HUCIOJIB3YS ISl UX PEIICHUS HAaBBIKU HSKCIEPUMEHTaIbHOU
paboThI;

— ¢dopMupoBaHHE TOTOBHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHMUIO.

OO0bekTamMu  MpodecCHOHATBHON  JIESITEJIBHOCTH  BBIMTYCKHHUKOB, OCBOMBIIIHMX
TUCLUIUIAHY «XUMUS, SIBISIOTCS:

- Opra"u3anusi M OCYIIECTBIEHHE (PYHKIIMOHUPOBAHUS COBOKYITHOCTH CHJ H
CPEACTB MOKAPHOU OXPaHBI;

- CUCTEMBI MEp MPABOBOT0, OPraHU3ALMOHHOTO, 3KOHOMUYECKOTO, COLIUAIBHOTO U
HAyYHO-TEXHUYECKOTO XapaKTepa, HaIMpaBICHHBIX Ha MNPOPUIAKTUKY IOXKAPOB, HX
TYIICHHUE W MPOBEJCHUE aBAPUITHO-CITacaTeIbHBIX Pa0oT.

Tuner  3amad  mpodecCHOHATBHOM  NEATETBHOCTH, K KOTOPBIM  TOTOBSITCS
00Oy4Jaromnuecsi, OCBOUBIINE TUCITUTIITNHY « XUMUSD:

— HIPOEKTHO-KOHCTPYKTOPCKHM.

OO6yuaronuiics, OCBOUBIIHUN JTHUCUUTUIIMHY «XUMUY,
B COOTBETCTBMM C THUIaMHM 3a7a4 MpoheCCHOHAIBHOM JeATEebHOCTH, Ha KOTOpbIC
OpPUEHTUPOBAHA JUCIUIUIMHA, TOTOB pEIIaTh CIEAYIOMHNE 3ajadud NpodeccroHaTbLHON
JIEATEIILHOCTH:

MPOEKTHO-KOHCTPYKTOPCKUH THIL:

— ydacThe B TPOCKTHBIX paboTax B COCTaBE KOJUICKTHBA B 00JIACTH CO3JaHUS
cpencTtB obOecrnieueHHs O€30MACHOCTH W 3alllUTHl  YeJIOBEKa OT TEXHOTCHHBIX U
AHTPOIIOTCHHBIX BO3/CHCTBUMN, pa3pabOTKe pa3/eioB MPOEKTOB, CBA3aHHBIX C BOMPOCAMU
obecrnieyeHus OE30MACHOCTH YeJI0BEKa M 3aIUThl OKPYKAIOIIEH Cpe/lbl, CaMOCTOSITEIbHAs
pa3paboTKa OTJIETbHBIX IPOCKTHBIX BOMIPOCOB CPETHETO YPOBHS CIIOKHOCTH;

—  TOJATrOTOBKA MPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTallMM pa3padaThiBaeMbIX

I/IBILCJII/Iﬁ nu YCTpOﬁCTB C IPUMCHCHUEM CUCTCM aBTOMATHUYCCKOI'O IMMPOCKTUPOBAHUA (I[aJICC
— CAIIP).
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2. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA

MO AMCHUMIIVIMHE U KPUTEPUU OLNEHKU YPOBHA BBIPA’JKEHHOCTH
KOMIIETEHIUA, COOTHECEHHBIX C INIAHUPYEMbBIMUA

PE3YJbTATAMM OCBOEHHMS OBPA3OBATEJBbHOM TPOTPAMMBI

B pe3ynpTare
y 00yyYaromuxcsi AODKHBI OBbITh CHOPMHUPOBAHBI JIEMEHTHI CIEAYIONIMX KOMITETSHIIUM
B cooTBercTBUU ¢ ®I'OC BO mo nHampaBinenuro noarotoBku 20.03.01 TexnocdephHas
KBJIM(PUKALIMOHHBIMU
npodeccroHaNTbHOM MOATOTOBKE BHIITYCKHUKOB 00pa30BaTeNIbHBIX OPTaHU3AlUNA BHICILIETO
obOpazoBanusi MUC Poccun mnoxapHO-TEXHUYECKOTO Mpoduias 1O HampaBICHUIO

0€301acHOCTh u

OCBOCHMUA

noarotoBku 20.03.01 TexunocdepHas 6€30MacHOCTb:
a) yauBepcaiabHble koMmneTeHuu (YK) u uHANKaTOpbl UX JOCTUKEHUS:

TpeOOBaHUSIMU K

TUCIUTIIAHBI

HaumenoBanue
Kareropum (rpymnibl)
YHHBEPCAJIbHBIX
KOMIIeTeH I

Koa m HaumenoBanue
YHHBEPCAJIbHON KOMIIETEeHIH U

Kon u HamMeHOBaHHE HHANKATOPA
AOCTHKEHHs] YHUBEPCAIbHOM
KOMIIeTeHIIU T

Pa3zpabotka u peanuzarus
MIPOEKTOB

YK-2 Cnocoben omnpenensith
KpyT 3a1a4 B pamKax
MTOCTABIICHHOM II€JTH U BBIOUPATh
OIITUMAJIBHBIC CHOCOGBI nx
pelICHHUS, HUCXOS u3
JNCHCTBYIONUX MPABOBBIX HOPM,

VK-2.1 Omnpegensier Kpyr 3amad B

pamMkax IIOCTaBJICHHOU 1enu,
ONpEAEIISeT CBSI3U MEXAY HUMU
YK-2.2 [Ipennaraer CIIO0COOBI

PEIICHNA IIOCTAaBJICHHBLIX 3ada4 H
0XXNJACMBbIC PE3YJIbTAaThbl, OLICHUBACT

HUMEIOLIUXCS pecypcoB U | IPEJIOKEHHBIE CIIOCOOBI C TOYKH
OrpaHUYEHUN 3pEHHs COOTBETCTBUS L€ TPOEKTa
VK-2.3 Ilnanupyer peanu3aLuio
3a71a4 B 30HE CBOEH
OTBETCTBEHHOCTH c Y4ETOM
UMEIOIIUXCS pecypcos u
OTpaHUYCHUH, JEUCTBYIOLUX
IIPaBOBBIX HOPM
be3onacHocTh VK-8 Cmnocoben cosnmaBarh u | YK-8.1  Anamusupyer  (akTopbl
KHU3HEJECATEIbHOCTH MOJICP)KUBATh B MOBCEIHEBHOW | BPEJHOTO  BJIMSHHUS  DIIEMEHTOB
KU3HH U TNPOPECCHOHATBHOU | Cpefibl  OOMTaHUsA  (TEXHHUYECKUX
NS TENIbHOCTH 0e30macHbIe | CPEICTB, TEXHOJOTMYECKHUX
YCIOBHSI  JKU3HEAEATENbHOCTH | IPOLIECCOB, MAaTEpHUasoB, 3JaHUN U
JUIsL  COXPAaHEHUs IPUPOIAHOU | COOPYKEHUH, [IPUPOAHBIX u
Cpenbl, obOecTieueHHs | COIMATBHBIX SIBICHUN)
YCTOWYHBOIO pasButus | YK-8.2 Unentudumupyer onacHble
obmiecTBa, B TOM 4YHCJIE€ MpH | U BpeAHble (HaKTOPsl B pamKax
yrpo3e U BO3HUKHOBEHMH | OCYLIECTBISIEMOMN AEATEIbHOCTH
ype3BblyaiiHblx  cutyauuii  u | YK-8.3 BouiBiser  mpoOiemsl,
BOEHHBIX KOH(DIMKTOB CBSI3aHHBIC C HapYILIEHUSIMH OXPaHbI
Tpyaa  Ha  pabodem MECTE;
npearaet MEpPONPUATHS o
NPEIOTBPALICHUIO  YPE3BBIYAMHBIX

CUTYalH

«XUMUD

cIenraabHON
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6) npodeccuonanpupie komrereHuu (I1K) u vHAUKATOPBI UX TOCTHKEHUS:

Tun Koa n HauMeHOBaHHe Kox u HaumeHnoBanue
npogeccnoHaIbHOI npogeccuoHaTbHOMI HHAMKATOPA NOCTHKEHHUSA
AeATeJIbHOCTH KOMIIeTEeHIIUH npogeccuoHaIbHOI KOMIIETEHIIUH
[IpoekTHoO- [NK-1 Cnocoben mnonumars | [TK-1.1 [Tonumaer OCHOBHBIE
KOHCTPYKTOPCKHI THIT OCHOBHBIE ~ 3aKOHOMEpPHOCTH | 3aKOHOMEPHOCTH MPOLIECCOB
IPOLIECCOB  BO3HUKHOBEHHS | BOBHUKHOBEHHUSI TOPEHUS U B3pbIBA,
TOpPEHUS u B3pbIBa, | PACIIPOCTPAHEHUS] U MPEKPALICHUS
pacnpocTpaHeHus U | TOpPEHus, CrocoOeH MPOTrHO3UPOBAThH
MpEeKpaLeHUS TOpPEHHUs, | pa3Mepbl 30H BO3ACHCTBUS OMACHBIX
crioco0eH IPOTHO3UPOBAThH | (PAaKTOPOB MPH aBAPHSIX U MOXKApax B
pa3Mepbl 30H BO3JCHCTBHS | MOMEIICHUSX, 3TAaHUSX u
OmacHbIX  ()aKTOPOB TP | COOPYKEHUSX, OTKPBITHIX
aBapusiX W MOXKapaX B | TEXHOJIOTMYECKUX YCTaHOBKax
nomenienusix, 3gaHusx  u | [IK-1.2 [Iporno3upyer pazmepsl 30H
COOPYKEHHSIX, OTKPBITHIX | BO3JCHCTBUS OMAcHBIX (PaKTOPOB
TEXHOJIOTUYECKHUX YCTAaHOBKAX, | IPH  aBapusiXx ©  MOXKapax B
UCIIOJIb30BaTh METOJIMKH | TIOMEUICHUSIX, 3TaHUSIX U
olnpeaeneHus [I0’KapHO- | COOPYKEHUSX, OTKPBITHIX
TEXHUYECKUX XapaKTEPUCTUK | TEXHOJIOTMUECKHUX YCTaHOBKaX
cTpouTenbHbIX KoHcTpykuuii, | [IK-1.3  Hcnonp3dyer  MeTonuku
3MaHUN u COOPYXEHHUM, | onpeAeeHus MOXapHO-
TE€XHOJIOTUYECKOIO TEXHUUYECKUX XapaKTePUCTUK
000py/I0BaHUsl TIO KPUTEPHUSAM | CTPOUTEIHHBIX KOHCTPYKIUH,
HaJIe)KHOCTHU U | 30aHuN U COOPYXEHHI,
paboTocniocoOHOCTH TEXHOJIOTHYECKOTO  000pyIOBaHHUS
M0 KPUTEpUSM  HAJIEKHOCTH U

paboTocmocoOHOCTH

[lepeuenp MIaHUPYEMBIX PE3YyIbTATOB OOYYEHMS MO TUCIHUIUIMHE W KPUTEPUU
OLIEHKM YPOBHS BBIPAKEHHOCTH KOMIIETEHLHMW IPEACTABIEHBI B KapTe KOMIIETEHLNN
10 AUCUUIUINHE « XUMUS.



Kapra xoMnereHuii no 1ucuMnanHe « XuMus»

Kox u HaumenoBanue
WHIAKATOPA TOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs

JleckpunTops! (YpOBEHb BBIPA)KEHHOCTH KOMIETEHIIUH )

OTJIMYHO

XOpOLIO

YAOBJICTBO-
PUTCIILHO

HCYIOBJICTBO-
PUTCIILHO

Bun
arTecTaluu

O1LleHOYHBI

€ cpezcTBa

YK-2 CniocoGeH omnpeaensTh KpyT 3a7a4d B paMKax IMOCTaBJICHHOH €M U BRIOMPATh ONTUMAJIBHBIE CIIOCOOBI UX PEHICHUs, HCXO U3 JEHCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIIUXCSI PECYPCOB U OIPaHUYCHUM

VK-2.1 Omnpenenser  Kpyr
3a7a4 B paMKax MOCTaBJICHHOU
LEIU,  ONpEeNeNsieT  CBS3M

MCKIAY HUMU

3HaTh COBOKYITHOCTh B3aUMOCBS3aHHBIX 3a/1a4, cpopmuposan- | umeer umeer oOwue, | dparmeHrap-
06eCIIeUNBAIOINX JOCTIKEHHUE e HbIE chopMUpOBa- | HO HECTPYKTY- | HBIC 3HAHHS O
CHCTEMATHYECK- | HHBIE, HO PUpPOBaHHBIC COBOKYITHOC-
W€ 3HAHUS O cojiepIKaiue 3HAHUSA O TH
COBOKYITHOCTH OT/ICIIbHBIC COBOKYITHO- B3aUMOCBSI3a-
B3aMMOCBSI3aH- IPOOEITBI CTH HHBIX 3a]1a4,
HBIX 3a7ad, 3HAHUS O B3aUMOCBS- obOecreunBa-
obecrieunBarionl- | COBOKYITHOCTH | 3aHHBIX 33134, | FOIIUX
HX TOCTIDKEHHE | B3aMMOCBs3a- | obecredunBa- JIOCTIDKEHUE
Lenu HHEIX 3a/a4, FOIIMX Lenu
obecrneunBa- JIOCTUKECHUE
FOIIUX enu
JOCTIOKEHHUE
TeTH
YMeThb OnpeaenarTh OKUIAEMbIE PE3yIbTaThI copmupoBan- | ymeer B YMEET B YaCTUIHO
BBIJEIEHHBIX 327124 HOE YMEHUE LIEJIOM 1IeJIOM OCBOCHHOC
aHAIM3UPOBATh | YCIIENIHO, HO YCTEIIHO, HO yMeHHUE
0XKHIaeMbIC cojiepIKanue HE CUCTEMAaTH- | OTIPECIATh
pe3ynbTaThl OT/CIIbHBIC YeCKH 0XKHJIaeMbIC
BBIJICJICHHBIX poOeIThl B OTIPEJICIIATh PE3YIBTATHI
3a7a4 yMeHUe 0XKHJIaeMbIC BBIJICIICHHBIX
OTIpENICNIATh Pe3yIbTATHI 3a7a4
0XKHIaEMBIE BBIJICIIEHHBIX
Pe3yIBTATHI 3a7a4
BBIJICTIEHHBIX
3a7a4
Bnagers cBA3M MexIy 3aJadyaMM B paMKax | BIaaeer BJIafceT BJIaZICET ¢parmenrap-
MOCTABJICHHOM €U YCTOHYHMBBIMH o0mmMu HepBOHaya- Hoe
HaBBIKAMHU HaBBIKAMHU JIbHBIMHA MIPUMEHECHHE
HCIIOb30BAHUS | MCIIOJIb30Ba- HaBBIKAMH HaBBIKOB
CBSI3€H MEXKLY HHS CBsI3eH HCIIOJIB30- HCII0JIH30Ba-
3a7a4aMH B MEXIY BaHMS CBA3CH | HHS CBS3H

A3,
C

KO




Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

= 3 S
Kop 1 HaumeHoBaHuE =z 8
S s 29
WHAUKATOPA JOCTHKEHUS [Tnanupyembie pe3ynbTaThl 00yUeHUS YIOBIETBO- | HEYyIOBIETBO- | = & 2T
OTIIYHO XOPOIIOo M ol o &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO = =)
S O o
paMKax 3aJa4yaMiu B MEXOYy MEXOYy
MHOCTaBJICHHOU paMKax 3aJa4yaMiu B 3aJa4yaMiu B
(S5 MOCTaBJIEHHON | pamKax pamkax
e II0OCTaBJICH- MOCTaBJICHHOM
HOU 1IETTU e
VYK-2.2 Tlpennaraer cnocoObl | 3HATh pelieHrne KOHKPETHOM 3a7jaun IPOeKTa copMupOBaHH | HMEET umeer obmee, | ¢pparmenrapr | J[3, | KO
peIIeHHsI TOCTABJICHHBIX 337134 bIC copmupoBan | HO bIC SHAHMA O C)
. CUCTEMATHUYCCK HBIC, HO HECTPYKTYpPUP KOHKPETHBIX
A OXHUIAEMble PE3YyJIbTAaTHI;
HU€ 3HAaHUA 06 CoZcpIKaIue OBAHHBIC 3aaayax
OLICHUBACT HNPCJIOKCHHBIC KOHKPETHBIX OTHENbHBIE 3HaHUs 00 HpoeKTa
CIOCOOBI  C  TOYKH 3pCHUA 3aa4ax IPOOEITBI KOHKPETHBIX
COOTBETCTBHS LIEJIH MPOEKTA HpOEKTa 3HaHuA 00 3a/1a9ax
KOHKPETHBIX TPOEKTa
3aga4dyax
MIPOEKTa
YMeTp aHanuM3upoBaTh AIbTEPHATHUBHBIE BAPUAHTHI chopMHUpOBaHH | yMeeT B YMeEeCT B HacTeHO
JUTSL TOCTYOKEHHSI HAMCUEHHBIX PE3y/IbTaTOB 0C yMCHHC fieinoM LesoM OCBOCHHBIN
AHAJIU3UPOBATH YyCIieIHO, HO ycneuHo, HO aHaJIu3
AJIBTCPHATUBHBI CoJcpiKaIue HE cUucreMmarTu- AJIBTCPHATHUB-
€ BapUAHThI 11 OTACJIbHBIC YECKU HbIX
JOCTHUKCHHUA HpO6€J’ILI aHaJIU3Uupo- BapUAHTOB
HAaMCUYCHHBIX YMEHUC BaThb JUIsL
pe3ynpTaToB AHAIU3HUPO- alpTepHa- JOCTHXKEHUS
BaTh THUBHBIC HAMCYCHHBIX
ANBTEpPHATUB- | BapUaHTHI I | PE3YIIBTATOB
HBIC BapHUaHTBI JOCTUXKCHUS
JJIs HAMCUYCHHBIX
JOCTHXKCHUSA PE3YyIbTATOB
HAMCUYCHHBIX
pe3yJIbTaTOB
Bramers criocoboM pereHus 3a1a4u IpoeKTa BIIaJeeT BIIaJeeT BIIAJIEET ¢parmenra-
YCTOfIQHBLIMH 06HII/IMI/I nepBoHa4a- pHOC
HaBbIKaMH HaBbIKaMH JIbHBIMU OPUMCHCHUC
HUCIIOJIb30BaHUA HCIIOJIb30Ba- HaBbIKaMHU HaBbIKOB
CIoco0oB HUS CIIOCOOOB | UCTOJB30BaHU | MCIIOJIB30BA-
peneHus peneHus ST CTIOCO00B HUS CTIOCO00B




Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

Sl 3
Kon u HaumeHnoBaHue ===
S s 29
WHAUKATOPA JOCTHKEHUS [Tnanupyembie pe3ynbTaThl 00yUeHUS YIOBIIETBO- HEY/OBIETBO- | = 5 2T
OTIIYHO XOPOIIOo M ol o &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO = =)
S O o
3a1aud MPOeKTa | 3amgadm pemeHus pemeHus
MIPOEKTa 3amaun 3amaun
MpOeKTa TIPOEeKTa
VK-2.3 [Tnanupyet | 3HATh KOHKPETHBIC 3a/1a4H MPOCKTA cpopmuposan- | umeer umeer olwee, | dparmenrap- I3, | KO
peanM3anMio 3ajad B 30HE HBIC chopmupo- HO HECTPYKTY- | HbIC 3HAHHUS e}
. cucTeMaTHuye- BaHHbIC, HO PUpOBaHHEIC KOHKPETHBIX
CBOCHU OTBETCTBEHHOCTHU C
CKHUE 3HAHHUS coJieprKaIue 3HAHUS 3a/1a4 IPOCKTa
Y4€TOM UMCIOMNXCA peCypCoB KOHKPETHBIX OT/ENbHBIE KOHKPETHBIX
Y OrpaHUYCHUM, TEHUCTBYIOIINX 3a7a4 MPOeKTa | IPOOEIs 0 3a/1a9 IPOEKTa
PaBOBBIX HOPM SHaHUH
KOHKPETHBIX
3a[a4 IPOEKTa
VYMeTp IUIaHUPOBATh PEANIM3ALMIO 33/1a4 B 30HE cpopmupoBaH- yMeECT B yMECT B HacTHIHO
CBOEl OTBETCTBEHHOCTH HOE yMEHUE LEJIOM LeJIOM OCBOEHHOE
IUTAHUPOBATH YCIICIIHO, HO YCIICIIHO, HO IUTAHUPOBAHHE
peanmzanuio coJieprKaIue HE CHCTEMATH- | peaji3aluu
3aJa4 B 30HE OTJICNIbHBIC YECKH 3a/a4 B 30HE
cBOEH npoOesl B IIaHUPO-BAaTh | CBOEH
OTBETCTBCHHOC- | ITUIAHUPOBA- peam3anuio OTBETCTBCH-
™ HUHN 3a/a4d B 30HE HOCTHU
peanuzanuu cBOEH
3a1a4 B 30HE OTBETCTBEH-
cBoel HOCTH
OTBETCTBEH-
HOCTH
Bnangets IJIAaHUPOBAHUCM pealin3alii 3a4a4 B 30HC | BIaAcCT BJIANICET BJIaZIeCT ¢parmenrap-
CBOEl OTBETCTBEHHOCTH YCTONYUBBIMU o0ImMMu repBOHava- HOE
HaBBIKAMU HaBBIKAMU JBHBIMH MIPUMCHCHHE
pa3paboTku pa3paboTku HABBIKAMU IUTAHUPOBAHHUS
LENIU U 33724 LENY ¥ 33]1a9 | HCIOJB30- peanu3aiuu
MPOEKTa B MPOEKTAa B BaHUS 3a/a4d B 30HE
pamkax pamkax METOJTUK cBoel
OrpaHUYeHU orpaHWYEHUH | pa3paboTKu OTBETCTBEH-
HOPMaTHBHO- HOPMATHWBHO- | LIEJIM M 3aJa4 | HOCTH
MpaBOBOM MpaBOBOM TpPOEKTa B
JIOKYMEHTAIlMN | JOKyMEHTa- paMKax
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Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0y4eHUs

Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

YIOBIIETBO- HEYJOBJICTBO-
OTIIYHO XOPOIIOo
pUTETBHO pUTEITHHO
AR orpaHuye-Hui

HOPMaTHBHO-
TPaBOBOMU
JIOKyMEHTa-
U

Bun
aTTeCTalUU

OLEHOYHBI

€ cpezcTBa

YK-8 CnocobeHn co3nmaBaTh W MOJACPKUBATh B MOBCEIHEBHOW XU3HM M MPO(ECCHOHATBLHON IEATEIHHOCTH O€30IMMaCHBIC YCIIOBUS JKH3HEAEATEILHOCTH IS
COXpaHEHMs MPUPOJHON cpenbl, oOecreueHus] YCTOHYMBOTO pa3BUTHUS OOIIECTBA, B TOM YHCIE MPH Yrpo3e M BOSHUKHOBEHHM YPE3BBIYAHHBIX CUTyalUd H
BOCHHBIX KOH(MJIMKTOB

VK-8.1

AHanuzupyer

(bakTopbl BPEIHOIO BIUSHUS

JJIEMEHTOB  Cpebl
(TeXHMUYECKHUX

oburauus
CpEJICTB,

TCXHOJIOTUYCCKUX TIPOHCCCOB,

MaTEpHaJIOB,
COOPYKEHHI,

3IaHUI U

IPUPOAHBIX U

COIMATBHBIX SIBJICHUH)

3HaTh KITACCU(PUKAIMIO U UCTOYHUKA chopmupoBan- | uUMeer umeer obuiee, | pparmenTap-
Ype3BbIYANHBIX CUTYAIHI TPUPOTHOTO U HBIC copmupo- HO HECTPYKTY- | HBIC SHAHW
cucremaruyec- BaHHbIE, HO pUpOBaHHBIE Kiaccuguka-
TEXHOIN€HHOT'O IIPOUCXOXKICHUI
KHE 3HAHUS coaepxxalue 3HAHUSA O LIMH U
KIaccuguka- OTHIEIbHBIE Kyaccugu- HCTOYHHUKOB
U0 U HpO6€J’ILI B Kalluy 1 ‘lpe3BLI‘IaI71—
HCTOYHUKHU KﬂaCCI/I(I)I/IKa— HNCTOYHUKAX HBbIX chyaunﬁ
‘IpeSBLI‘laﬁHLIX U 1 ‘lpe3BLI‘IaI71— OPpUPOAHOTO U
CI/ITyaHI/Iﬁ HCTOYHHUKAX HBbIX chyauHﬁ TEXHOI'€CHHOI'O
MIPUPOJHOTO U Yype3BbIuaii- MPUPOJHOTO U | IIPOUCXOXK-
TEXHOTI'CHHOI'O HBbIX CI/ITyaIII/Ifl TCXHOI'CH- JCHUA
IIPOUCXOXKICHUS | MPUPOAHOIO U | HOI'O
TEXHOTCHHOI'O IIPOUCXOXK-
IIPOUCXOKIC- JOCHUA
HUsA
YMern OIIPEACIIATH IPUYNHBI, IPU3HAKUA U chopmunposa- YMEECT B YMECT B 1acTUIHO
IIOCJIEJICTBHS OITACHOCTEMN, CIIOCOOBI 3AIUTEI OT HOC yMCHHC Liemnom nenom OCBOCHHOC
o o OINpEAEIATh YCIIELIHO, HO YCHELIHO, HO yYMEHUE
4pE3BLIYaNHBIX CUTYAIlUU
MMPpUYUHBI, CoZCpIKaIue HE CUCTEMATHU- OIPCACIIATh
MPpU3HAKU U OTACJIIbHBIC YCCKHU OPpUYNHBI,
HOCIIEACTBUSA HpO6€J’ILI B OIPCACIIATh OPpU3HAKU U
OHaCHOCTeﬁ, OIpEACICHUN OPpUYNHBI, IIOCJICACTBUA
CHOCO6LI MMPpUYUHBI, MOPpU3HAKU U OHaCHOCTeﬁ,
3aIIUTHI OT IIPU3HAKOB U TIOCJICACTBUS CIOCOOBI
Ype3BbIYaNHBIX MHOCJIEACTBUI OITACHOCTCH, 3aIIATHI OT
CUTyalul OIMAaCHOCTEH, CIIOCOOBI 4Ype3BbIUaii-
CITOCOOBI 3alUThl OT HBIX CUTYalHi
3aI{ATHI OT Ype3BbIuaii-

A3,
€

KO
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Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

Sl 0F oo
= = aa]
Kong u HauMeHOBaHuE < 2| £ 5§
UHINKATOpa TOCTHKECHHUS [Tranupyemble pe3yabTaThl 00yUIeHUs yIOBIeTBO- | HeyioBletBo- | S S| £ &
OTIIYHO XOPOIIOo M ol o &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO = =)
S O o
ype3BbIYai- HBIX CUTYalHi
HBIX CUTyalui
Bnazgets mpHHIMIIAME OpraHU3aIldU 0€30IMaCHOCTH | Biaxeer BJIA/IEET BJIA/ICCT ¢parmenrap-
Tpy/aa Ha paboueM MecTe, TEXHUICCKUMU yCToiquBbEIMA | 06IIIMK TepBOHata- Hoe
N HaBBIKAMH HaBBIKAMH JBHBIMU PUMEHEHHE
Cpe€acTBaMiu 3allIMTHI JIIOACHU B YCIOBUAX
N OpraHu3anun paspaboTke HaBBIKAMU TPHHIAIIOB
IpE3BbIMANHON CUTyallUU 6€30MacHOCTH IPUHIIAIIOB UCIIONb30BAHU | OpraHU3alluy
Tpyna Ha OpraHW3alli{ | S IPHUHIMIIOB | GE30MaCHOCTH
pabouem mecte, | OE30MACHOCTH | OpraHM3a-IIMK | Tpyla Ha
TEXHHYECKMMHU | TpyJa Ha OesomacHoc- | pabouem
CpeNCcTBaMu pabouem TH TpyJa Ha MecTe,
3alIUTHI Jogedl | Mecre, pabouem TEXHUYECKUM
B YCIOBHAX TEXHHYECKMM | MECTE, U CpeCTBaMU
4pe3BLIYAHHON | U CpeiCTBAMH | TeXHUYEC- 3aIUTHI
CHUTyalluu 3aIUTHI KUMH mozeil B
mozel B CpENCTBaMU YCIIOBHSX
YCIOBHSAX 3aIATHI 9Ipe3BEIYAii-
Yype3BbIYaii- JIIOEN B HOH cUTyaluu
HOU CHTyalluM | yCJIOBHUSX
4pe3BbIYAHHO
¥ cuTyauuu
VK-8.2 Wnertudunupyer | 3HaTh 0€30MaCHBIC YCIOBUS KU3HEACATEIBHOCTH cpopmuposan- | umeer umeer olwee, | dparmeHrap- I3, | KO
OTacHble M BpeHbIe (HaKTOPBI HEIC copmpo- HO HBIC SHAHIA C)
. CHCTEMAaTHYec- | BaHHBIE, HO HECTPYKTYpHpP | O€30macHBIX
B paMKax OCYIIECTBISIEMOMN .
KH€ 3HAaHUS O cojepKamue | OBAHHBIE yCIOBHiA
ACATCIIBHOCTH 6e30macHbIX OTIeJbHbIC 3HAHUS KHU3HEACATEIb
YCIOBHAX poOGeIsl B 0e30MacHBIX HOCTH
KUBHENEATENb- | 3HAHHAX YCIOBHI
HOCTH 6€30MacHBIX KUBHETES-
YCJIOBUH TENLHOCTH
KUZHEIES-
TEJILHOCTH
YMeETh BBIABIATH PU3HAKU, IPUUUHBI U YCIIOBUS chopmuposa- YMECT B YMeEeCT B JacTUIHO
BO3HHUKHOBEHUS YPE3BBIYAMHBIX CHUTyaIlUi HOC yMCHHC LenoM LenoM OCBOCHHOC
BBIABIIATH YCIEIIHO, HO | YCHEIIHO, HO | YMEHHE
HpU3HAKH, cojepKaliie | He CHCTEMATH- | BHIABIATH
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Sl 7o
= = aa]
Kong u HauMeHOBaHuE < 2| £ 5§
UHMKATOPa JTOCTHKCHUS [Tnarupyemblie pe3yabTaThl O0ydeHUS yIOBIeTBO- | HeyioBletBo- | S S| £ &
OTIIYHO XOPOIIOo M ol o &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO = =)
S O o
HPUYHHBL 1 OT/ENbHBIE 4eCKH NPHU3HAKH,
YCIOBUS poGeIsl B BBISIBIISITD NPHYHHBL U
BO3HUKHOBEHHS | BBISBJICHHH NPHU3HAKH, YCIOBHSI
YPE3BLIYANHBEIX | NPHU3HAKOB, OPUYUHEL U BO3HUKHOBE-
cUTyanui [PUYKH U YCIOBUSI Hust
yCIIOBUI BO3HUKHO- Yype3BbIUai-
BO3HUKHOBE- | BEHHS HBIX CUTYaIui
HUs ype3BbIYai-
4ype3BbIuaii- HBIX CUTyaluil
HBIX CUTYallui
BnageTs MeTOIOM OIICHKH BEPOSITHOCTHU BJIANIEET BJIANIEET BJIaZIeCT ¢parmenrap-
BO3HMKHOBEHHS ITOTEHIMAILHOM OIMaCHOCTH U ycroifanssiMu | obuMH TepBoHata- Hoe
HaBbIKaMH HaBbIKaMH JIBHBIMU NpUMEHEHHE
NIPUHUMATh MEPBI IO €€ NMPEAYIPEKICHUIO
METOJIUK OLICHKH HaBbIKAMH METOZIOM
OLICHKH BEPOSTHOCTU | HCIIONB30Ba- OLICHKH
BEPOSTHOCTU BO3HUKHOBE- | HUSI METOJIOB | BEPOATHOCTU
BO3HUKHOBEHHUS | HUS OILICHKH BO3HUKHOBE-
MOTEHIMAIBHON | MOTEHIMAb- | BEPOATHOCTH | HHS
OMACHOCTH U HOU BO3HUKHOBE- | TOTEHIMAIb-
NPUHAMATE OMACHOCTH U | HUS MOTEHIU- | HOU
MEpHI M0 €€ NPUHUMATE ANBLHON OMACHOCTH U
HpeAynpekae- | Mepsl o ee OIMACHOCTH U | TIPUHUMATH
HUIO HpeyIpesK- NPHHAMATH MepHI 110 ee
JICHUIO MepHI 110 ee peyIpeK-
peyIpeK- ICHHIO
JCHHIO
VK-8.3 BruBnger npoOiemsl, | 3HaTh IpoOIeMbl, CBA3aHHBIE C HAPYIICHUSIMHU copMHpOBaH- | UMeECT umeer obmee, | ¢pparmentap- | J[3, | KO
CBSI3aHHBIC C HApPYIICHUSIMH | OXPaHbI TPy/a Ha pabodeM MecTe HbIC copmmpo- HO HCCTPYKTY- | HBIC SHAHUA C)
CHCTEMATUYEC- | BaHHBIE, HO PUPOBAaHHBIE | POBIIEMBI,
OXpaHbl Tpylna Ha pabouem
KHE 3HAHUS colepamie | 3HaHUs CBA3AHHBIE C
MECTE; Hperaract poGIIEMBI, OTJIENBHBIE npoGIeMBI, HapyLIEHUAMY
MEPOIPUATHUSA o CBA3AHHBIE C npoGernsl B CBA3aHHBIE C | OXpaHbI TPyAa
HPENOTBPAILECHUIO HAPYIICHUSIMU | 3HAHUM HapyIIeHH- Ha paboueM
4pe3BBIMAIHBIX CHTYaLHIA OXpaHsbI TpyIa poGIIEMBI, SMH  OXpaHbl | MecTe
Ha pabouem CBSI3aHHOI C TpyIa Ha
MecTe HapynieHusIMH | pabodem
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Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

ST
Kon u HaumeHnoBaHue ===
S s 29
WHAUKATOPA JOCTHKEHUS [Tnanupyembie pe3ynbTaThl 00yUeHUS YIOBIIETBO- HEY/OBIETBO- | = 5 2T
OTIIYHO XOPOIIOo M ol o &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO E =)
< O o
OXpaHBI TPy/Aa | MECTe
Ha paboueM
MeECTe
YMern IIPOTrHO3UPOBATh BOBHUKHOBCHHS OIIACHBIX chopmunposa- YMECT B YMECT B 1acTUIHO
VI 9PEe3BBIYAIHBIX CUTYALU HOE YMEHUE LenoM LeJI0M OCBOCHHOE
[IPOTHO3UPOBA- | yCIEUIHO YCHEIIHO, HO yMeHHue
HUS MIPOTHO3UPO- HE CUCTEMAaTH- | MPOTHO3HPO-
BO3HUKHOBCHHUS | BaTh YECKH BaHUC
OMACHBIX WJIH BO3HUKHOBE- MPOTHO3H- BO3HHUKHOBE-
Ype3BBUANHBIX | HUS OMACHBIX | POBAaTh HUS OTTACHBIX
CUTYyaITHi WA BO3HHKHO- WA
Yype3BbIYai- BEHUS 4pe3BbIUaii-
HBIX CUTYyaIldil | OMACHBIX MM | HBIX CHTYyalluit
4pe3BbIUaii-
HBIX CUTYalli
Bnagets MeTomaMu 3a1uThl B YCJIOBHAX BHaHSGT BJIANIEET BJIaZIECT ¢parmenrap-
4pe3BBYAITHBIX CUTYALHi YCTONYUBBIMU o0ImMMu TepBOHA- HOE
HaBBIKAMU HaBBIKAMU YaIbHBIMU MIPUMCHCHHE
UCTOJIB30BaHUS | UCIIOJIb30Ba- HABBIKAMU OCHOBHBIX
OCHOBHBIX HUSI OCHOBHBIX | MCIOJIB30- METO/IOB
METO/IOB METOJIOB BaHUS 3aIUTHI B
3aIIUTHI B 3aIIUTHI B OCHOBHBIMH YCIIOBHSX
YCIIOBHSX YCIIOBHSX METOJaMH Ype3BhIYaAii-
Ype3BbIYAHHBIX | YpE3BBIYAMHBI | 3aIUTHI B HBIX CUTYalHi
CUTyalul X CUTyalui YCIOBUSIX
Ype3BbIUaii-

HBIX CUTYalNi

[TIK-1 CriocobeH moHMMAaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB BOSHUKHOBEHUS TOPEHUS U B3PBIBA, PACIIPOCTPAHCHUS U MPEKPAIEHUsI TOPEHUs, CIIOCOOEH
MPOTHO3UPOBATh pPa3MEpbl 30H BO3JCHCTBUS OMACHBIX (PAKTOPOB MpPHU aBapusAx U IMOKapaXx B TOMEUICHUSX, 3/JaHUAX U COOPYXKEHHSX, OTKPBITHIX
TEXHOJIOTHYECKUX YCTAHOBKAX, HCIIOJNb30BaTh METOJUKH OMNPENEICHUsI TMOXKAPHO-TEXHUUYECKUX XaPAKTEPUCTUK CTPOUTENBHBIX KOHCTPYKLUMM, 30aHUN U
COOPYKEHHH, TEXHOJIOTHYECKOT0 000pYI0BaHUS IO KPUTEPUSIM HAJICKHOCTH U pabOTOCIIOCOOHOCTH

TIK-1.1 TloHmMaeTr OCHOBHBIE
3aKOHOMEPHOCTH  TIPOIIECCOB
BO3HUKHOBEHUSI TOPEHUS U

3HaTh OCHOBHBIC 3aKOHOMEPHOCTH MPOIIECCOB
BO3HHKHOBEHUS TOPEHHSI U B3PHIBA

chopmupoBan-
HBIE
CHUCTEMaTHYeC-
KHC 3HAHUS

nMeeT
chopmupo-
BaHHbIC, HO
coJieprKalye

nMeer oobiee,
HO HECTPYKTY-
PUpOBaHHEIC
3HAHUS

(dbparmenrap-
HBIC 3HAHUS
po0iemsl,
CBSI3aHHBIC C

A3,
€

KO
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= = aa]
Kon n HanMeHoBaHue < 2| £ 5§
WHJIUKATOpa JOCTHKEHUS [Tnanupyembie pe3ynbTaThl 00yUeHUS yroretBo- | meymobretso- | = 5| £ &
OTIIYHO XOPOIIOo M ol o &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO = =)
S O o
ng]:,IBa’ paCHpOCTpaHeHHH u 3aKOHOMEPHOC- OTACIBbHBIC HpO6HeMBI, 3aKOHOMEP-
HperaI_ueHI/ISI FOpeHI/ISI, TEU IPOLECCCOB HpO6eHBI B CBsI3aHHBIC C | HOCTAMH
BO3HHUKHOBCHMUS 3HAaHUN 3aKOHOMEP- IpoueccoB
crioco0eH IPOTHO3UPOBATH
° TrOopeHUd U 3aKOHOMEP- HOCTAMU BO3HHUKHOBC-
pasMepel  30H  BO3JICUCTBUA B3pbIBA HOCTei NpoLECCOB HUSI TOPEHUS U
OITaCHBIX (baKTOpOB HpI/I mpoueccoB BO3HHUKHO- B3pbIBa
aBapH;[X u HO}Kaan B BO3HUKHOBC- BCHUA
INOMCIICHUAX, 3OaHUAX " HHUS TOPCHUSA U | TOPCHUS u
B3phbIBa B3pbIBa
COOPYKEHHUSX, OTKPBITBIX v
TeXHOIOTHYECKHX YCTAHOBKAX YMeETh MPOrHO3UPOBATH Pa3MEPhI 30H BO3ACHCTBUSA chopmupoBan- YMECT B YMeEeCT B JacTUIHO
OIMacHBIX (PAKTOPOB MPH aBAPHSX M MOKAPAX HOC yMCHHC Liemnom nenom OCBOCHHOC
MIPOTHO3UPOBA- | YCIIENTHO YCHEIIHO, HO yMeHHUE
HUS pa3MEpOB IIPOTHO3HPO- HE CHCTEMAaTH- | MPOrHO3UPO-
30H BaTh PasMEpPhI YCCKH BAaHUC
BO3ICHCTBUS 30H MPOrHO3H- pasMepoB 30H
OIlaCHbIX BOSHeﬁCTBHﬂ poBaTb BO3[[CﬁCTBI/I$I
(axTopoB pu OMACHBIX pa3Mepsl 30H OIaCHBIX
aBapusx U (axTOpoB NpH | BO3AEHCTBUSA (axTopoB npu
Tokapax aBapusax u OIIaCHbIX aBapusax u
noXxapax (baxTOpOB NpH | MOXKApAx
aBapusax u
osKapax
Bnangets NPUHIMIIAMHA IPEKPAILCHUSA TOPCHUSI BiIagceT BJIAIEET BJIaZIeeT ¢parmenrap-
YCTOWYUBBIMHU oomumMu TIepBOHA- HOE
HaBbIKAMH HaBbIKAMH HYaJbHBIMHU TPUMCHCHHUC
HCIIOJIb30BAHUA HCIIOJIB30Ba- HaBbIKAMH TPUHIOUIIOB
TIPUHIIUIIOB HuUsA HCIIOJIB30- IPEKpalICHUA
TIpeKpaIIeHuUs TIPUHIIUIIOB BaHUS TOpEHUs
ropeHusd MpeKpalcHussa OPUHIOUIIOB
TOpeHus TIpeKparie-Hus
TOpEeHUs
IK-1.2 [IporHosupyer | 3HaTh 30HBI BO3/ICHCTBHUS OMACHBIX (DAKTOPOB MpH | CHOpMHEpOBaH- | HMeEeT umeer obuiee, | pparmeHTap- 3, | KO
pasMepbl  30H  BO3JCHCTBHS | aBapUAX M MOKapax B MOMEIICHUSX, 3MAHHIX U HbIC copmuposa- | HO HbIC SHAHUA C
CUCTEMaTHueC- | HHBIE, HO HECTPYKTYpHUP | TPOOJIEMBI,
OTNACHBIX (dhakTopoB MIPU | COOPYKEHUAX, OTKPBITHIX TEXHOJOTHUYECKUX
KHEC 3HAHUA 30H CoacpKamue OBAHHBIC CBsI3aHHBIC C
aBapudx M IIOXKapax B | yCTaHOBKax BO3/eHCTBUS OTJENbHbIE 3HaHMS ~ 30H | 30HAMU
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WHAUKATOPA JOCTHKEHUS [Tnanupyembie pe3ynbTaThl 00yUeHUS YIOBIIETBO- | HEYIOBJIETBO- 5 5 2 &
OTIIYHO XOPOIIOo ol © &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO = =)
S O o
IIOMEIEHUX, 3IaHUAX u OITaCHBIX poOEeITHl B BO3IEHCTBUS BO3IEHCTBUS
COOPYKEHMUSIX OTKPBITBIX (axTOpoB TIpH 3HaHUH 30H OTTaCHBIX OTTaCHBIX
’ aBapusax u BO3ICHCTBUS (axTopoB mpu | (HaKTOPOB IpHU
TEXHOJIOTMYECCKUX YCTaHOBKAaX
oKapax B OMACHBIX aBapusax U | aBapusx u
MTOMEIICHUSX, (akTOpOB IIpU | TOXKApaX B | moXxapax B
3MAHUSX U aBapusx u MMOMEIIC-HUSX, | MOMECIICHUSAX,
COOPYKCHUSIX, MoKapax B 3IaHUSIX U | 3JaHUAX U
OTKPBITHIX MMOMEIICHUAX, | COOPYKCHU- COOPYKEHHUSIX,
TEXHOJIOTUYCCK | 3IAHUSIX U SIX, OTKPBITBIX | OTKPBITHIX
UX YCTAHOBKAX | COOPYKEHHSX, | TEXHOJOTH- TEXHOJIOTH-
OTKPBITBIX YECKHX YECKHX
TEXHOJIOTHYEC | YCTaHOBKaX YCTaHOBKAxX
KHX
YCTaHOBKax
YMeETh MPOrHO3UPOBATH Pa3MEPhI 30H BO3ACHCTBUSA cpopmupoBan- YMECT B YMeEeCT B JacTUIHO
OIMacHBIX (PAaKTOPOB MPH aBAPHSIX U MMOKAPAX B HOC yMCHHC fieinoM LesoM OCBOCHHOC
MPOTHO3UPOBA- | YCIICIIHO YCIICIIHO, HO YMCHHE
MIOMEUICHUAX, 3aHUSIX U COOPYKCHUSIX, OTKPBITHIX
HUS pa3MEpOB MIPOTHO3UPO- HE CHCTEMAaTH- | MPOTHO3UPO-
TEXHOJIOTHYCCKUX YCTaHOBKAxX 30H BaTbh pa3Mephl YECKU BaHUuE
BO3JICHCTBUS 30H MIPOTHO3H- pa3mMepoB 30H
OTACHBIX BO3JICHCTBUS poBatb BO3CUCTBUS
(axTOpOB TIpH OTIaCHBIX pa3Mepsl 30H OTTaCHBIX
aBapusIX U (hakToOpoB TIpH | BO3IACHCTBH (hakTopoB MIpHu
mokapax aBapusx u OTTaCHBIX aBapusax
mokapax (hakTOpOB IIpH | TIOXKapax
aBapusax
okapax
Bnagets MmeTomamu IIPOTHO3MPOBAHU pa3MECPOB BiIagceT BJIANICET BJIaZIeCT ®parmeHTap-
30H BO3CHCTBHS OMACHBIX (hJAKTOPOB [IpH aBapusix | YCTOHumBEIMI | obwuMH fiepBOHata- Hoe
3HAHUSMH HaBBIKAMU JBHBIMH MPUMCHCHHE
M IMoXXapax B IOMECIICHUAX, 3AaHUAX U
METOJIOB HCTOJB30Ba- HABBIKAMU METOJIOB
COOPYXKCHUAX, OTKPBITBIX TEXHOJIOTHYCCKUX HPOTHO3UPO- HHUSI METOJIOB | MCHOJIB30- HpOrHO3UPO-
YCTaHOBKax BaHHUA Pa3MEPOB | MPOTrHO3UPO- BaHUs BaHUs
30H BaHUS METOJIOB pa3mMepoB 30H
BO3/ICHCTBUS pa3MepoB 30H | MPOTHO3H- BO3/ICUCTBUSA
OTIACHBIX BO3JICHCTBUS poBaHU OTTaCHBIX
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Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

Sl 7o
= = aa]
Kon n HanMeHoBaHue < 2| £ 5§
UHMKATOPa JTOCTHKCHUS [Tnarupyemblie pe3yabTaThl O0ydeHUS yroretBo- | meymobretso- | = 5| £ &
OTIIYHO XOPOIIOo M ol o &
KOMIICTCHIINN pUTEIBLHO pHATENBEHO = =)
S O o
(hakTopoB TP OTIACHBIX pa3MepoB 30H | (haKTOpOB IpH
aBapusX U (bakTopoB NpK | BO3AEHCTBUS | aBapusx u
noxapax B aBapusx U OIACHBIX noXxapax B
MOMEIIECHHUSX, Hoapax B (bakTOpoOB PH | MOMEILEHHMSAX,
30aHMAX U HOMEIIEHNAX, | aBapUAX U 30aHHAX U
COOPYKEHUSIX, 3JQHUAX U nokapax B COOPYKEHHSIX,
OTKPBITHIX COODPYKEHHUSX, | MOMEIIE-HUAX, | OTKPHITBIX
TEXHOJIOTHYEC- | OTKPBITHIX 30aHHAX U TEXHOJIOTHU-
KHX YCTAHOBKAX | TEXHOJOTHU- coopyxe- YECKHUX
YECKUX HUSAX, yCTAHOBKAX
YCTaHOBKAX OTKPBITBIX
TEXHOJIOTU-
YECKUX
yCTAHOBKAX
IIK-1.3 Hcnons3yer | 3HaTh NOXKAPHO-TEXHUUECKHE XaPAKTEPUCTUKHI chopmupoBan- | UMeeT umeer obwee, | dparmentapr | J[3, | KO
METOIUKH OIPEICIICHUS | CTPOUTEIBHBIX KOHCTPYKIIMMA, 3MaHUI 1 HEIC copmupoBan | HO bIC SHAHNA C)
N CHCTEMATUYEC- | HBIE, HO HECTPYKTYPHpP | MpoGIIeMsl,
MOXKAapHO-TCXHUYCCKUX COOPYKCHUU, TCXHOJIOTHICCKOTO O60pyI[OBaHI/I5I 1o
KHE 3HAHUS colepkanie | OBAHHBIE CBA3AHHBIE C
XapPaKTCPUCTHUK CTPOUTCIILHBIX | KPUTCPUAM HAACKHOCTH U pa6OTOCHOCO6HOCTI/I HOKAPHO- OTHEIbHBIE 3HAHUA MOKapHO-
KOHCTPYKL U, 3JaHU U TEXHUYECKHX npoGesbl B MOKapHO- TEXHUYECKUM
COOPYKEHHIA, XapaKTEPUCTHK | 3HAHUM TEXHUYEC-KUX | M
TEXHONOTHUECKOTO CTPOMTENBHBIX | TIOKapHO- XapaKkTepuc- XapaKTEPUCTH
KOHCTPYKIIHIA, TEXHUYECKUX | THK KaMu
00OpYy/IOBaHUS M0 KPUTCPUSIM y
31aHui 1 XapaKTepUc- CTPOUTENb- CTPOUTEIBHBIX
HaJCKHOCTH u COOpPY)KCHHIA, THK HEIX KOHCTPYKITHH,
paboTocrmocoOHOCTH TEXHONOTHYEC- | CTPOUTENBHBIX | KOHCTPYK- 31aHMit 1
KOTOo KOHCTPYKIMM, | UM, 3MaHUN U | COOPYKEHUH,
o0opynoBaHus | 37aHUN U COOPYXKEHHH, | TEXHONOTHYEC
0 KPUTEPHUIM COOPYXKEHHH, | TEXHOJOTUYEC | KOTO
HAJEKHOCTH U | TEXHOJOTHU- KOTO oGopynoBanus
paborocnocob- | yeckoro 000pyIOBaHUsSL | 1O KPUTEPHUSIM
HOCTH 000pyIOBaHus | MO KPUTEPHAM | HAIEKHOCTHU U

M0 KPUTEPHIM
HAJIe)KHOCTU U
paborocmo-
CcoOHOCTH

HaJIe)KHOCTH U
paboTocmocod
HOCTH

paboTocmocod
HOCTH
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Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0y4eHUs

Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

YIOBIIETBO- HEYJOBJICTBO-
OTIIYHO XOPOIIOo
pUTETBHO pUTEITHHO
YMeTh NCoab30BaTh METOUKH OIIPEACIICHUSA chopMUpOBAaHH | yMEET B YMECT B 1acTUIHO
MOYKAPHO-TEXHUYECKUX XapaKTEPUCTHK 0C yMCHHC Liemnom nenom OCBOCHHOC
o . HCTIONB30BaTh YCIIEITHO YCIICIITHO, HO yMEHHE
CTPOUTECIILHBIX KOHCTPYKLWH, 3JaHUN 1
. METOJUKH HCIIOJIb30BaTh | HE HCIIOJIb30Ba-
COOPY’KEHHH, TEXHOJIOTHIECKOTO 000PY0BAHHS 110 onpeieIeHus METOIUKH cHCTEMaTH4YeC | Th METOIMKHU
KpUTCPUAM HAACKHOCTH U pa60TOCHOCO6HOCTH noXXapHo- OIIpeICICHUS KU OonpeaeICHUSA
TEXHUYECKHUX M0>KapHO- HCIIOJIb30BaTh | MOKapHO-
XapaKTEPUCTUK | TEXHUYECKUX | METOJUKHU TEXHUYECKUX
CTPOUTENBHBIX XapaKTePUCTH | OMpEJeNICHUs] | XapaKTepuc-
KOHCTPYKIIHH, K TTO’KapHO- THK
3IaHUHA 1 CTPOWTENBHBIX | TEXHHYECKHX | CTPOHTENBHBIX
COOpPYKEHUH, KOHCTPYKIIMH, | XapakTepuc- KOHCTPYKIIUH,
TEXHOJIOTHYECK | 3aHHUU U THUK 37aHuM U
oro COOpPYKECHUH, CTPOUTENBHBIX | COOPYKEHUH,
o00opymoBaHUs TEXHOJIOTUYEC | KOHCTPYKILM, | TEXHOJOIH-
10 KPUTEPUSIM KOT'0 31aHUN U YECKOTO
HAJC)KHOCTH U 000pyIOBaHUS | COOPYKEHHUH, | 000OpyIOBaHUS
paboTOCIIOCOOH | IO KPUTEPHSIM | TEXHOJOTH- 10 KPUTEPUSIM
OCTH HAJC)KHOCTH U | YECKOTO HaJIKHOCTH U
paboTococod | oGopymoBaHus | pabOTOCIOCO-
HOCTH 110 KPUTEPHUSIM | OHOCTH
HAJCKHOCTH U
paboToctoco-
OHOCTH
Bnagets MmeTomukamMu OIIpEACIICHHUS ITOKAPHO- BiIagceT BJIANICET BJIaZIeCT ¢parmenrapu
TEXHUYECKHUX XapaKTEPUCTHK CTPOUTEIbHBIX ycroifunebiMu | obuMH TIepBOHatalIbH | 0C
o o . 3HAaHUSIMH HaBBIKAMHU BIMH MIpUMEHEHHE
KOHCTPYKLMH, 3JaHUH U COOPYKCHUU,
METOJIUK HCTIOJIb30BaHU | HaBbIKaMU METOJAUK
TEXHOJIOTHYECKOTO 000PY10BaHUs 110 KPUTEPHAM onpeeIeHus ST METOJTHK UCIOJIB30BaHU | OHpeeIeHuUs
HaJAC)KHOCTHU U pa6OTOCHOCO6HOCTPI MHOXKapHO- OnpeAcICHUs s MCTOOUK noXKapHO-
TEXHUUECKHUX M0KapHO- OTIpeJIeNICHUs] | TEXHUYECKUX
XapaKTePUCTUK | TEXHUYECKUX | MOXKApHO- XapaKTepUCTH
CTPOUTEIBHBIX XapaKTepUCTH | TEXHHYECKHX | K
KOHCTPYKIIHH, K XapaKTepUCTH | CTPOHUTENBHBIX
3MaHUN U CTPOUTENIbHBIX | K KOHCTPYKIIUH,
COOpPYKEHUH, KOHCTPYKIIMM, | CTPOUTEIBHBIX | 3AaHUMI U

Bun
aTTeCTalUU

OLEHOYHBI

€ cpezcTBa
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Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINH

Jleckpuntops! (ypoBeHb BbIPaXKEHHOCTH KOMIIETEHIINN)

HnaHpreMHe PE3YJIBTAThI 06yquI/I$I OTIIYHO XOPOIIO YIOBJIETBO- HEYJOBJIETBO-
PUTENIBHO PpUTENBHO
TEXHOJIOTUYEC- 3MaHUN U KOHCTPYKIIMH, | COOpY>KEHHH,
KOTO COOpPYKEHUHM, | 3MaHUN U TEXHOJIOTH-
obopymoBaHUs TEXHOJIOTU- COOPYXXEHHUH, | 4EeCKOro
IO KPUTEPHSIM 4ECKOro TEXHOJIOTH- obopynoBaHus
Ha/IeXKHOCTH U 000pyIOBaHUsI | YECKOTO 10 KPUTEPHUSIM
paborocnoco- 10 KPUTEPHUAM | 00OpYyIOBaHMS | HAJEKHOCTH U
oHocTH HaJIS)KHOCTH M | TI0 KpUTEpUsiM | paboTocro-
paborocno- HaJIe)KHOCTH M | cOOHOCTH
coOHOCTH paborocno-
COOHOCTH

Bun
aTTeCTalUU

OLEHOYHBI

€ cpezcTBa

Bun arrecranun: /13 — nudepennmpoBannplii 3a4eT, 3 — 9K3aMEH.
Onenounsie cpenctBa: KO — komObunupoBannbiii otBeT, [10 — nuceMenHsiii otBeT, YO — ycTHbBIN 0TBeT, KT — KommbroTepHOE TecTupoBanue, T3 — TecToBbIe
3amanms, KIT — kypcoBoit mpoekt, KP — kypcoBas pabora
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3. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
INPOI'PAMMUbI

Jucrurmnaa «XHMUS» OTHOCHTCS K 00s3aTeNnbHOM dacTu Oyioka auciuiuivH bl
oOpasoBarensHON TporpamMmbl Mo HampaBieHnto noarotoBku 20.03.01 TexnocdhepHas
0e301acHoCTh, poduiib «IloxapHas 6€30MacHOCThY.

VYcenemHoe OCBOEHHME JAHHOM JUCHMIUIMHBI OCHOBBIBAETCSA HA U3YYEHUU
OPEeALIEeCTBYIOIUX AUCHUIUVIMH (CM. TaOiuIly), a TOJy4YeHHblE B XOJ€ HW3Y4YEHUs
JUCUUIUIMHBI 3HAHUSI U YMEHUSI CIOCOOCTBYIOT TOTOBHOCTH OOYYarOUIUXCSl K OCBOEHUIO

MOCJIEAYIOMINX TUCHUIUINH (CM. TaOJIHILY).

[IpeqmecrByronue u MOCJIEAYIOIINE JIMCLIMIIJINHBI, HAIPaBJICHHbBIC
Ha (HOPMUPOBAHKE KOMIICTCHITUH:
Ne Koa u HaumeHoBaHue IIpenmecrByromme Hocaenyiomme
n/n KOMIIeTeHIIUH AUCHUTLTUHBI AMCIHTLIMHEI (TPYIIIEI
JAMCIUIJINH)
Yuueepcanvnvie komnemenyuu
1. VYK-2 Cnocoben onpenensits Kpyr | Boicias MaTemaTHka, | Merposorus,
3aJjad B paMKax IOCTaBJeHHOH | (u3uka, uHpopmaTuka CTaHJlapTU3ALH U
[T U BBIOMPATh ONMTUMAIbHBIC cepTH(UKAIMS, yIpaBIeHUE
CIOCOOBI MIX pEIICHUs, UCXOIS U3 B MUC Poccun,
JNEUCTBYIOIUX IPAaBOBBIX HOPM, ympaBieHue TexHochepHoi
HUMEIOLIUXCSI pecypcos u 0€301acHOCTbIO,
OTrpaHUUYEHUN IIPOU3BOJICTBEHHAS
(TeXHOJOTHYECKAS )
MPAKTUKA B JOJHDKHOCTH Had.
kapayna [ICY, moaroroBka
K TpoLeaype 3alluTbl U
3ammTa BBIITYCKHOM
KBaTU(DUKAITMOHHOM
paboThI
2. VK-8 Cnocoben co3maBate u | OCHOBBI NepBoil momoru, | Menuko-01noiaoruyeckue
MOJAJEPKUBAaTh B TOBCEAHEBHON | O€30MacCHOCTh OCHOBBI 0e30MacHOCTH,
KU3HH H  NPO(ecCHOHAIBHON | KHU3HENEATSIbHOCTH, [10’KapHO-criacaTesbHas
NesITeNIbHOCTH Oe30MmacHbIe | OXpaHa TPyAa, IKOJIOTHS MOJITOTOBKA,
YCIJIOBUS KU3HEAECSATEIBHOCTH ISl IIPOU3BOJICTBEHHAS
COXpaHEHHUsT TPHUPOTHOU CpPEJbl, (TeXHOJOTHYECKAS )

OGGCHG‘-IGHI/I}I YCTOI\/'I‘-II/IBOFO IMpaKTUKa B JOJDKHOCTH HaAY.
pa3BUTHUS 0O0IECTBA, B TOM YHCIIC kapayna [ICY, moaroroBka
MpU  Yrpo3e U BO3HUKHOBEHUU K caaue u caada
YpEe3BbIYANHBIX  CUTyallUld U rOCyJ1apCTBEHHOTO
BOCHHBIX KOH(b.HI/IKTOB JK3aMC€Ha

IIpogpeccuonanvrvie komnemenyuu

3. IK-1 Crocoben  moHUMATH Teopust ropenus u B3phIBa,
OCHOBHBIE 3aKOHOMEPHOCTH (bU3UKO-XUMHYECKHE
IPOLIECCOB BO3HUKHOBEHUS OCHOBBI Pa3BUTHS U
TOpeHHS " B3pbIBa, TYUIEHUS M10KapoB, 3AaHUS,
pacrpocTpaHeHHS " COOPYKEHHSI U UX

MPEKpAIICHUs] TOPEHHSI, CIIOCOOCH
IIPOTHO3UPOBATh pa3Mephbl 30H

YCTOMYMBOCTH IIPHU TOXKApe,
IIPOTHO3UPOBAHUE OMACHBIX
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BO3/ICHCTBUSl OMACHBIX (hPaKTOPOB
Ipy aBapuAx U II0XKapax B

IIOMCIICHHUAX, 3AaHUAX )41
COOPYKEHHUSIX, OTKPBITHIX
TEXHOJIOTHUYCCKUX YCTaHOBKax,
UCIOJIb30BATh METOJIUKH
onpeneaeHus MOKapHO-
TEXHUUYECKUX XapaKTePUCTHUK
CTPOUTENBHBIX KOHCTPYKLUH,
31aHUN u COOpYKEHUM,

TEXHOJIOTUYECKOTO 000PYIOBaHHS
0 KPUTCPHUSIM HAISHKHOCTH |
paboTocrnocoOHOCTH

(bakTopoB Mmoxkapa,
no>kapHasi 0€30MacHOCTh
TEXHOJIOTHYECKHIX
MPOIIECCOB, HANEKHOCTD
TEXHUYECKHUX CHCTEM U
TEXHOTECHHBIN PUCK,
MIPOU3BOJICTBEHHAS
(TeXHOJOTHYECKAS )
MPaKTUKa B JOKHOCTH HaY.
kapayna [ICY, noaroroBka
K MPOILIeypE 3AIIUTHI H
3aIUTa BIITYCKHON
KBTU(DUKAITMOHHOM
paboThI
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4. OBBEM, CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI
OO1ast TpPyA0€MKOCTh JUCIUTIIMHBI COCTABIISIET 5 3a4eTHBIE equHMIIbI, 180 Jacos.

4.1. IlpuMepHBbIH TeMAaTHYECKUH TIAH

No Pasznen Buabl yueOHo# padoThbl, BRJIKOYAS
n/n JUCLUTIIINHBL, TEMA CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcs u
TPYA0E€MKOCTH (B 4acax)
= = = o g
= 2 w 2 =
N 3| 88| E5| ¢ g | B
= S B R E w® H < Q
S 2| =8| z 2| 38 S =
) 3 < s = =
= 8| g 28| 238 S =
o e ) o B g E % = a T =
Ol 8| 2| Eg| BEc| Ec| Q| E =
2| E| £%| SE| 55| % 2| &
> = =}
S| 55| EE| £E =] €
E = o
S Ex| ¥x| &x 3 X
] = = < S E o) )
= 8 = l% S s = = §
2| —gl T S | &
~ ~ ~ l:
1 Paznen 1. BBenenue B )
0O0IIyI0 XUMUIO
2 | Temal 2 6 2 2 2
3 | Tema?2 2 9 2 4 3
4 | Tema3 2 9 2 4 3
5 | Tema4 2 12 2 2 4 4
6 | Temas 2 9 2 4 3
Paznen 2. DneMeHTHI
7 - 2
(hU3UIECKON XUMHUH
8 | Tema 6 2 9 2 4
9 | Tema7 2 12 2 2 4 4
10 | Tema 8 2 11 4 4 3
11 | Pazmen 3. DiaeMeHTBI )
OPraHN4eCKON XUMHH
12 | Tema 9 2 27 2 6(2) 8 2 9
13 | 3auer 2 4 2 2
14 | Utoro 3a 2 cemectp: 2 108 8 24(2) 36 2 36 2
15 | Utoro 3a 1 roxg oOyueHus 2 108 | 8 24(2) 36 2 36 2
16 | Paznmen 3. DneMeHTHI 3
OpraHN4eCKON XUMHH
17 | Tema 10 3 20 2 6(2) 8 4
18 | Tema 11 3 11 2 2(2) 4 3
19 | Pazmen 4. DiaeMeHTBI 3
KOJUIOUHOW XUMUHU
20 | Tema 12 3 14 2 8 2 2
21 | Uroro 3a 3 cemecTp 3 45 4 10(4) 20 2 9
22 | DK3aMeH 3 27 27
23 | UToro mo AMCHUTUIMHE 2,31 180 | 12 34(6) 56 4 45 29

Temarnueckuid TIaH 1o 3aoyHoi ¢Gopme oOydeHus tmpeactaBieHn B YMK
10 JUCLUILIAHE.
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4.2. Conep:kaHue QMCHUIIMHBI

Pa3znen 1. BBegenue B 001y10 XUMHUIO
Tema 1. OcHOBHBIE MOHATHSA U 3AKOHBI XUMHUH

CrpykTypa, colepKaHue, 3aJauyd AUCHUIUIMHBL «XuMHs». OCHOBHBIE TOHSITHUSA
xUMUU. OCHOBHBIE TOJIOKEHUS ATOMHO-MOJIEKYJISAPHOTO ydeHUs. CTEeXHOMETPUYECKHUE
3aKOHbI. ['a30Bbl€ 3aKOHBI. YPaBHEHHUS COCTOSIHUSA pEATbHBIX ra3oB. Pu3nMyeckue u
XMMHUYECKUE SBJICHHS, MTPOTEKAONIME NMpU TopeHun. [Ipu3Haku npoTekaHus XUMHAYECKHUX
peakunii. TUIbl XUMUYECKUX peakuuil. Mcrnosib30BaHNEe OCHOBHBIX IMOHSTUA U 3aKOHOB
XUMUH B pacueTax Mo ypaBHEHUIO MaTepUaIbLHOTO OalaHca MPOIeCCOB TOPEHUHI.

Tema 2. CTpoenne aroma. XuMHU4YeCKas CBA3b

OOwiee mnpexacraBieHUE O CTpOeHUMM aroma. KBaHTOBbIE YHCIA, HPHUHLIMIIBI
pacupenesnieHus 3JIEKTPOHOB B aTOMe. XUMHYECKas CBA3b. [HUIIBI XMMHYECKOU CBA3U.
MexMOoIIeKyIIpHOE B3auMOACHCTBUE. METO BAJICHTHBIX CBSA3EH, TEOPUS OTTAJIKUBAHMS
BaJICHTHBIX DJJIEKTPOHHBIX map. lIopsAnok 3amonHeHWs DSJIEKTPOHAMM DSHEPrETHYECKHUX
yYpOBHEH M MOAYpOBHEH: s-, p-, d-, f-anemenTbl. CTpOoe€HHME HIIEKTPOHHBIX 000JI0YEK
OKHUCJIMTEJIEH W TOPHYMX BELIECTB. BHYTpH- M MEXMOJEKYJSIpHAsT BOJOPOAHAs CBS3b.
Crpoenue ra3oB, XUAKOCTEH W TBEPABIX Tel. OCHOBHBIE THUIIBI KPUCTAUIMYECKUX
peméroK. THUIbl HOHU3UPYIOLIETO U3JIy4YEHHUSA. Y CTOMYMBBIE U HEYCTOWYMBBIE MU30TOIBI.
PanmoakTuBHBIE OTXO/BI U UX nepepadoTka. [IpouyHocTh XxuMHUUecKo# cBsi3Hu. B3aumMocBs3b
IT0KapHOM OIACHOCTH BEILECTB U BUJA XUMUYECKas CBS3H.

Tema 3. Ilepuoguveckas cucreMa xumMudeckux 3jemeHToB /.. MennesieeBa

OnekTpoHHass  CTpyKTypa aroMmoB. CTpykTypa NEpHOJUYECKOM  CHCTEMBI
XUMHAYECKUX JJIEMEHTOB. llepuoandeckoe M3MEHEHHE CBOMCTB XMMHMYECKUX HJIEMEHTOB.
BaneHTHOCTP M CTENEHb OKHCIEHMS DJJEMEHTA. BaXHeHme OKUCIUTENW U
BOCCTaHOBUTENU.  Knaccuukanus  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUM.
IIporHo3zupoBaHue MOkKapOB3PIBOONIACHBIX CBOKWCTB IPOCTHIX BEIIECTB B 3aBUCHUMOCTH OT
MOJIOKEHUSI  JJIEMEHTOB B NEPUOAMYECKON  TaOJIMIle XUMHUYECKHUX  3JIEMEHTOB
J.1. Menneneesa. BaxxHenmme OKUCIUTENN U BOCCTAHOBUTENN. ['OpeHUE M pa3yioKEHUE
XUMHUYECKUX COEIMHEHUN KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN npouecc. [lobounble
NOJATPYNIBl MEPUOAUYEcKOr TalOiumbl xumuueckux siaemeHtoB J[.U. Menneneesa.
Ilepnoanyeckoe N3MEHEHHE CBOMCTB XMMHUYECKUX 3JIEMEHTOB: PAaANyChl aTOMOB U MOHOB,
DHEPIUsl HOHU3ALMM, DHEPIHUs CPOACTBA K DJIEKTPOHY, JJIEKTPO-OTPULIATEIBHOCTD,
KHCIIOTHO-OCHOBHBIE U OKACIIMTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA BELIECTB.

Tema 4. Knaccbl HeOpraHm4ecKux coeIHMHeHUil

Knaccuduxanus HeopraHuueckux coeauHeHui. OKCHIbI, KHUCIOThI, OCHOBaHUS,
COJIM XMMHYECKHE CBOMCTBA. XapaKTepUCTHKA IIOKAPHOW OMACHOCTH METAJLIOB.
Heopranuyeckue B3pbeIBUaThie BeliecTBa. Heroproune ra3pl Kak OrHETYIIAIIKME BEIIECTRA.
Baxnelme coeMHeHUsT HEMETAJUIOB: HUTPUABI, 00puabl, KapOouabl. OKCUIIbI, KUCIOTHI,
OCHOBaHHUSI, COJIM CHOCOObI TmoaydeHus. OKCUIMKBUTHL. CBs3b MEXIY KiaccaMu
HEOpPraHU4ecKux coeauHeHui. [1okapoB3pBIBOONIACHBIE CBOMCTBA MPOCTBHIX BEIIECTB U
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XUMUYECKUX COETUHEHUH.
Tema 5. PacTtBopbI

PacTBOpUMOCTh ~ BELIECTB, MEXaHW3M  NpoLEccOoB  pacTBopeHus.  OOmas
XapaKTepUCTHKAa pacTBOPOB, Kiaccu(pukanus pacTBopoB. CrocoObl BBIPAKEHUSI COCTaBa
pactBopoB. Kosumrarusasle cBoicTBa pactBopoB. Ocmoc. JlaBieHue mapa pacTBOPOB.
3akonsl Payma. Teopus smektponmurHueckod — amcconuanuu.  KonuuecTBeHHbIE
XapaKTepUCTHKU Tporecca aucconuauud. CuinpHble #  cnadble  AJIEKTPOJIUTHL
Bonoponusiii mokazatens cpensl. Ileperonka. Pextuduxamms. 3axonst Konosanosa.
PacTBOpBI HEDNEKTPOIUTOB U BJIEKTPOJUTOB. (DHU3UKO-XMMHUYECKHME CBOWCTBA BOJBI, €€
KECTKOCTb. Bona Kak OrHeryIaiee BeIecTBO.

Paznen 2. DaemenTbl GU3NUECKOH XUMHUN
Tema 6. OCHOBBI 2JIEKTPOXUMMH

Psan ctanmapTHBIX 2JEKTPOAHBIX NMOTEHIMANOB. YpaBHeHue HepHcera. Xumnueckue
MCTOYHUKH TOKA: rajlbBaHUYECKHUM 2JIEMEHT, aKKYMYJIATOP, OaTapes, TOIJIMBHBINA IEMEHT.
Koppo3ust MeramioB, OCHOBHbIE BUbl KOPPO3UH METAIUIOB. METO/Ibl 3alIUTHl METAIJIOB U
UX CIUIABOB OT KOPpO3HH. OJEeKTpoiu3, 3akoHbl @apanes. lloxapHas omacHOCTb
MIPOLIECCOB, MPOTEKAIOIUX B 3JEKTPOXHUMHYECKHMX CHCTEMAX. OJEKTPOXUMHUYECKHE
cucteMbl. Koppo3ust KOHCTPYKIIMOHHBIX MaTEpUaJIOB.

Tema 7. Xumuueckass TepMOAMHAMHUKA

OCHOBHBIE MOHATHA U MOCTYJAThl TEPMOJWHAMHKU. 1-blil 3aKOH TEPMOJIMHAMHUKHU.
OHTanbnus. 3akoHbl TepMmoxumuM. Kiaccudukanuss TepMOIMHAMUYECKUX CHUCTEM.
CrangaprtHas HTalIbNMs 00pa30BaHUS BEILECTBA, €€ MPAKTUUYECKOE HCIOJIb30BAHUE IS
OLICHKM YCTOMYMBOCTH BemecTB. CTaHAapTHas OHHTAJBIMS CrOpaHus BELIECTBA, €€
IPAKTUYECKOE HCIOJIB30BAHUE [UIsI OPUEHTUPOBOYHOM OLIEHKH II0’KAPHOM OIACHOCTHU
BemiecTBa. OOpatuMble W HeoOpaTHMbIE MpOIECCHl. 2-0M 3aKOH TEPMOJUHAMMKHU.
OHTpoOMNuUs. DHTAJIBIUNHBIA U SHTPONUNHBIA (AKTOPHI MPOTEKAHUS MPOLECCOB. DHEPTUS
[m60ca kak KpuTepuil BEPOSTHOCTH W HAMPABICHHOCTH MPOTEKAHUS XHUMHYECKOU
peakuuu. XUMHYECKas TEPMOAMHAMHUKA IIPOLECCOB TOPEHUS M TYLICHUS I10KAPOB.
OHTaNbIUUHBIN U SHTPONUIHBIN (PAKTOPHI NPOTEKAHUS PUZNKO-XUMHUUYECKUX MTPOLIECCOB.

Tema 8. XumMnueckasg KHHETHKA

OCHOBHBIE TIOHATHS W 3aKOHbI XMMHYECKOW KHHETUKH. PakKTOpbl, BIUSAIOIIME Ha
CKOPOCTh MPOTEKaHUs MPOLECCOB TOpPEHUs. OHeprus akrtupBaluu. Karamuzatopsl u
UHTUOUTOPBHI, WX BJIUSHUE HAa CKOPOCTb peakiuid. THUOBl CIOXKHBIX pEaKIuil:
IIOCJIEA0BATENbHBIE, MTapaJUIeNIbHbIE, LEMHbIE peakuuu. Llennpie peakuu, npoTekaromme
mpu B3pbiBax M noxkapax. Koncranra pasHosecus. [Ipmamun Jlelllatense — bpayna un
YIPaBIECHUE XUMUYECKUMU ITpoLieCCaMH. XUMHAYECKOe paBHOBecHe. DakTOPBI, BIMUSIOMINAE
Ha CMEIICHUE XMMHYECKOro paBHOBecusa. Pemenue 3amay. DakTophl, BIMAIOIIME HA
CKOPOCTb IPOTEKaHUs IpoueccoB. KMHETHYECKHil KpUTEpUN NPOTEKAHMS XUMHUYECKHX
pEeaKIuu.
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Pasnen 3. JjieMeHTbI OpraHu4ecKOil XUMHH
Tema 9. Knaccbl opranniecknx coelMHeHUA. YT1€BOA0POAbI

[IpeaqMeT opraHuyeckor XUMHH. Teopusi CTPOCHHUS OPraHMYECKHUX COCIUHECHUU.
Knaccudukanus opranmueckux coeauHeHuil. [lpenenbbie yrieBomopoasl. CtpoeHwue,
HOMEHKJIaTypa ¥ u3oMmepus. CrocoObl MOTydyeHUsl ajJKaHOB, IUKIoalKaHOB. [IpuMenenue
OpEeAENbHBIX YIaeBOAOpoaoB. llokapHas oOmacHOCTh NPEAEHbHBIX YIIEBOJIOPOJIOB.
Pewenne 3anau. AnkeHsl U ankaaueHbsl. CTpOoeHHE, HOMEHKIATypa U u3omepus. dusnko-
XUMUYECKUE CBOWCTBA AJIKEHOB W alKagueHOB. AINKuHbL. CTpoeHue, HOMEHKJIaTypa u
Ukl n3oMepuu. CrocoObl TONMydeHHs, (PU3HKO-XMUMUUYECKHE CBOMCTBA M TMOXKapHAas
OMAacHOCTh alKWHOB. ApeHbl. CTpoeHue, HOMEHKIATypa, TUIlbl n3oMepuu. CrocoObl
MOTy4eHus, (PU3NKO-XMMUYECKHNE CBOWCTBA M TOXKapHAas OMAcHOCTH apeHoB. CBoiicTBa
aJIKEHOB, ajdKUHOB. OmpeneneHue Kiacca HEMpeaeabHbIX YrieBOJIOPOIOB. XUMHUUYECKUE
cBoiicTBa apeHoB. OmnpeneneHue kiacca yriaeBoaopoaoB. CrnocoObl MoIydeHus alKeHOB,
AJKaAUECHOB W QJIKWHOB. [IprmMeHeHue yriaeBoJOpOAOB C KPATHBIMU  CBA3SIMU.
XapaKkTepUCTUKa IMOXKAPHOM OIMACHOCTH HENPENEIbHBIX YTIIEBOAOPOAOB. OpraHudeckoe
TOIUITMBO U €ro nepepadoTKa: TBEpAOE, KUIKOE, ra3000pa3HOe TOIIMBA U MPOIYKTHI UX
nepepabotku. Omnpoc o remam 1- 9. 3auér.

Tema 10. ®yHKIIMOHAJIbHBIE IPOU3BOAHbIEC OPraHUYECKUX COeIMHEHUIT

["anmoreHnpon3BoHbIE  YIJIEBOAOPOAOB, cnupThl U ¢eHonbl.  CrpoeHue,
HOMEHKJIaTypa, uzoMepusi, kinaccudpukamus. CrnocoObl NmoydeHus, PU3NKO-XUMUYECKUE
CBOMCTBa TaJIOTEHNPOU3BOJHBIX YTIEBOAOPOAOB, cHUpTOoB U (eHono. [Ipumenenue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB. XJIAJOHBl — MHTHOUTOpHI ropeHus. llomydenue
raJOr€HIIPOU3BOJAHBIX YIIEBOJOPOIOB. XHMHUYECKHE CBOMCTBA TaJOTr€HIPOU3BOIHBIX
yraeBoopoaoB. CTpoeHHe, HOMEHKIATypa, U30MEpHUs, CIOCOOBI MOTYYEHHUS MPOCTHIX
3¢pUpPOB U MHOTOATOMHBIX CHHPTOB. [IpuMeHEHHE TUAPOKCUIBHBIX MPOU3BOIHBIX
yriaeBonopoAoB. Pemenue 3amau. OU3MKO-XMMHYECKHWE CBOWCTBA CIHUPTOB, (EHOJIOB U
OpOCTBIX 3(QUPOB. YCTaHOBIEHHME KiIacca KHUCIOPOJCOAEPHKAIIETO MPOU3BOJAHOTO
yraeBonopoaa. CTpoeHHe, HOMEHKIATypa, U30MEpHs albJeruoB U KeTOHOB. CrocoObl
MOJIyYEHHUsI U IPUMEHEHHE KapOOHUIbHBIX COCTUHEHUN. XUMUYECKUE U MOKapOOIacHbIe
CBOMCTBA KapOOHWIBHBIX coeauHeHuil. KapOoHoBbie kucioTel. CTpoeHre, HOMEHKIIATYpa,
u3oMepusi. XHMMHUYECKHE CBOMCTBAa KapOOHOBBIX KHCJIOT. XapaKTEPUCTHKA MOXKapHOU
OMACHOCTHU KUCJIOPOACOAEPKANX OPraHUYECKUX coenHeHn. CaMOBO3rOpaHnue Maces u
KUpoB. OYHKIIMOHAJIbHBIE POU3BOHBIE KAPOOHOBBIX KUCIIOT: COJIU, TaJOT€HAHTUAPUIBI,
AHTUJPUIBI, CIOXHBIE 3(UPBI, KUPbI, BOCKU M MbUIa. DU3MKO-XMMUYECKHE CBOWCTBA,
CIOCOOBI TMOJY4YEHHUsI KApOOHOBBIX KHUCIOT M MX (YHKIMOHAJIBHBIX MPOU3BOIHBIX.
A3oTcozepKale OpraHu4ecKrue COCAUHEHUsS: aMUHbI, HUITPOCOEAUHEHUS, UX OCHOBHBIC
¢usuko-xuMuueckue cBoiictBa. KpaTkas xapakTepuCTHKa B3phIBUATBHIX a30TCOAEPKAIINUX
OpraHUYECKUX coenuHeHn. Pemmenue 3amay.

Tema 11. IToumepsl 1 MOJTMMEpPHbIE MATEPHAJIBI

OCHOBHBIE NOHATUS XMMHMHM BBICOKOMOJICKYJISIPDHBIX coenuHeHui. HoMmeHknarypa,
KJacCupUKalus W CHOCOObI TONYyYEHHUS MOJUMEPOB. XUMHUYECKHE TMPEBpAICHUS U



25

NECTpyKUUs TOoAuMepoB. KHCHIOpOOHBIM HWHAEKC MOAMMEpoB. Pemenue 3amad.
Kommo3ummonaple moJuMepHble MaTepuaibl. VHTHOWTOPHI TOPEHHS TOTUMEPHBIX
MaTepuasioB (aHTUNUpeHbl). OrHe3allluTHBIE TMOJHUMEpHble Marepuanbl. DOU3MNKO-

XUMHYECKHE CBOMCTBA IMOJINMMCPOB. I/I,Z[CHTI/I(bI/IKaHI/IH IMOJINMCEPOB.

Pa3nen 4. DieMeHTHI KOJJIONIHOU XUMHH
Tema 12. /lucniepcHble CHCTEMBbI

Hucnepcusie cuctembl. Knaccuduxamus, crnocodbl nonydeHus. [loBepXHOCTHbBIE
apienusi. CTpoeHne KoutouaHbiX vactuil. CopOIMoHHbIe Tpolecchl. OMylbcuu. [1eHsbl.
Anposzonu. [Topomku. CMaunBaHuE U pacTeKaHue Xuakoctei. KpaeBoi yron cMmaunBaHus
u KodpduumeHt pactekanus. I[lOBEpXHOCTHO-aKTMBHbIE M HWHAKTUBHBIE BEIIECTBA.
YCTOMUMBOCTh W pa3pyllIeHUE KOJUIOMAHBIX CHUCTEM. KanwuisipHele SBIEHUAS U
KanmWUIsIpHas KOHJEHCAllMsd Ha MOPUCTBIX ajcopOeHTax. MoneKkynspHO-KUHETUYECKHE,
ONTHUYECKHE M DJIIEKTPOKMHETUYECKHE CBOMCTBA JHUCIEPCHBIX cucrteMm. llomyyeHue
Munesuisl. M3ydenue cporictB muneisl. [lomydenue nenel. M3ydyeHue CBOWCTB IIEHBI.
Omnpoc no remam 10-12.

4.3. J/1abopaTOpHbI NPAKTHKYM

Ne Ne paznena (Tembl . TpynoemkocTs
pasnena ( ) HaumenoBanue 1a00paTopHBIX 3aHITHIMA pyA
n/n JUCIUIINHBI (gachl)
Tema 2. CtpoeHue aToma. N
1. [IpoYHOCTH XUMHUUYECKOU CBSI3U 4
XuMUYeCKas CBSI3b
Tema 3. [lepuoanueckas
CHUCTEMa XUMUYECKUX .
2. XHUMHUYECKUE CBOMCTBA S-, P-, d-2JIEMEHTOB 4
3JIEMEHTOB
J.11. MenneneeBa
Tewma 4. Knaccsl
3. | HEOpraHUYECKHUX Kiaccbl HeopraHu4eckux coeiMHeHU I 4
COCTUHEHUN
4. | Tema 5. PacTBOpBI CBolicTBa pacTBOpOB 4
Tema 6. OcCHOBBI
5. DIIEKTPOXUMUYECKUE CUCTEMBI 4
AIEKTPOXUMUU
OHTaIBIMUUHBIA U SHTPONUNHBIN (PaKTOPbI
Tema 7. Xumnueckas P ¢ P
6. IIPOTEKAHUS (U3UKO-XIMUYECKHX 4
TEpMOJIMHAMUKA
POLIECCOB
Tewma 8. Xumuueckas N
7. Kunernka xuMuueckux peaxuui 4
KMHETHKA
Tema 9. Kitaccsl HccnenoBanue CBOMCTB MpENECIbHBIX U 4
8. | opraHMYecKuX COCIMHEHHUI. | HEMPEEIbHBIX YIIEBOJOPOIOB
YrneBo1oposl UccnenoBanue CBOKWCTB apeHOB 4
HccnenoBanue cBOWCTB
Tema 10. @yHKIIHOHATBHBIC 4
raJIOT€HIIPOU3BOJIHBIX YIJI€BOJOPOJIOB.
9. | mpousBOAHbBIE »
. | HccrnenoBanue CBOMCTB cIPTOB, (PEHOIOB
OpPraHUYECKUX COCIUHEHUM 4
Y TIPOCTHIX d(PHUPOB.
10 Tema 11. ITonmumeps! u HccnenoBanue CBOMCTB MOIMMEPOB U 4
" | monuMepHbIle MaTepUabl MOJIMMEPHBIX MaTEPHAJIOB.
11. | Tema 12. lucnepcHble HccenenoBanue CBOMCTB JUCIIEPCHBIX 4
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CHUCTCMBI

CHCTEM, MULIEITI0O00pa30BaHue

HccnenoBanue CBOMCTB JUCIIEPCHBIX
CUCTEM, TICHBI

Uroro:

56

4.4. CamocrosiTe/ibHasi padoTa 00y4arOIMXCH

n/n

Ne paznema (TeMbr)
JUCHUITIINHBI

Buna camocrositensHOM paboThI

TpynoeMKocTb
(dachr)

Tema 1. OcHOBHBIE MOHATHA
1 3aKOHBI XUMHHU

N3ydenue Bornpoca «l'a30Bble 3aKOHBI.
YPaBHeHI/IH COCTOSIHU S PCAJILHBIX I'a30B»

N3yuenne  Bompoca  «Dusuueckue  H
XAMHUYCCKUC SABJICHUA, IMMPOTCKAOIUC TIPpHU
TOPEHUI

N3yuenue Bonpoca «lIpu3Haku npoTeKkaHus
XUMHYECKUX peaKiui. TUIIbI XUMHUECKUX
peaKuii»

IlonroroBka x 3angaruio «Vcroin30Banue
OCHOBHBIX IIOHATHH M 3aKOHOB XHMHH B
pacuerax II0 YpPaBHEHHUIO MAaTEpPUAIIBHOIO
OaJiaHca MPOIECCOB TOPCHUS

Tema 2. Ctpoenue aroma.
Xumudeckas CBSI3b

Nzyuenne Bompoca «Ilopsiok 3amonHeHus
3JICKTPOHAMH SHEPTeTUICCKUX YPOBHEH H
MOYpOBHEN: s-, p-, d-, f-371€MEHTHI.
CTpoeHHe IIEKTPOHHBIX 000I0UYCK
OKHCJ’IHTGJ’IGFI 148 I‘OpIO‘-II/IX BCIICCTB»

N3ydenue Bonpoca «BHyTpH- 1
MEXMOJIEKYJIIpHAst BOJOPOIHAS CBSA3b)»

N3ydenue Bonpoca «MeKMOJIEKYIISIPHOE
B3aUMOJCHCTBHE. MeTo ] BaJICHTHBIX CBS3EH,
TEOpHUS OTTAJKMBAHUS BAJICHTHBIX
AJIIEKTPOHOBY

N3yuenune Bompoca «CtpoeHue rasos,
KUJKOCTEN U TBEPABIX Tesl. OCHOBHbBIEC THUIIBI
KPUCTAJUTMYECKUX PEHIETOK)

N3ydenue Bonpoca «THIBI MOHU3UPYIOUIETO
U3JIy4eHHUS. YCTOMYMBBIE U HEYCTOMYMBBIC
n30TONBl. PanvoakTUBHBIE OTXOABI W UX
nepepaboTka

I[TonrotoBka k  3anHsatuio  «IIpoyHOCTH
XHUMHUYECKOU CBSI3UY

IlogroroBka x 3aHaturo «B3auMOCBSI3b
MOKapHOW  OIMACHOCTH BEIIECTB U  BHJAA
XUMHYECKOU CBI3I

Tewma 3. [lepuoanueckas
CUCTEMa XMMHYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

N3yuenne  Bompoca  «lIpornosmpoBanue
M0YKapOB3PBIBOOIMIACHBIX CBOWMCTB IMPOCTHIX
BEIIECTB B 3aBHCUMOCTH OT ITOJOXKCHHS
AJIEMEHTOB B  TEPUOAWYECKON  Tabmuie
xumuudeckux djaemenToB .M. MenaeneeBay
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IlogroroBka k 3aHarturo «Baxuenmue
OKHUCJINTEIN U BOCCTAHOBUTEIIN)

[TonrotoBka k 3anstuio «l'openne u
pa3ioKeHUE XHUMHUYECKHX COEAMHEHUN Kak
OKHCJIUTENHHO-BOCCTAHOBUTEIbHBIN
MIPOIIECC)

Nzyuenne Bompoca «IloOGouHBIE MOATPYMIIBI
MIEPUONYECKOMN TaOIUIIBI XUMHUYECKUX
anemenToB .M. MenaeneeBay

N3yuenue BOIIpOCa «IIepuoanueckoe
U3MEHEHHE CBOMCTB XMMHUYECKHUX DJIEMEHTOB:
paguycbl aTOMOB U WOHOB, DJHEpIus
MOHM3AL1H, YHEPTUs CPOJCTBA K DIIEKTPOHY,
3JIEKTPO-OTPULIATEIBHOCTb, KHUCJIOTHO-
OCHOBHBIE u OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA BELIECTBY

Tewma 4. Knaccsl
HEOPraHUYECKUX COCIMHEHUN

N3yuenue Bonpoca «BaxHenme
COCTMHEHUS] HEMETAJUIOB: HUTPUIBI, OOPUJIBI,
KapOuIbI»

N3yuenue Bonpoca «OKCUIbI, KUCIIOTHI,
OCHOBaHHA, COJIN CHOCO6BI TMOJIYYCHU S

N3yuenne Bonpoca «OKCUINKBUTHI»

[TonrotoBka k 3aHATHIO «CBSI3b MEXKIY
KJIACCAaMH HEOPTaHMUECKUX COECTUHEHUN

IToaroroBka K 3aHITHIO
«IIokapoB3pBIBOOIIACHBIE CBOMCTBA IPOCTHIX
BEUICCTB U XUMUYECKUX COCTUHECHUI

Tewma 5. PactBOpbI

Nzyuenue BOIIpOCa «Teopus
BHGKTpOHHTHHGCKOﬁ Jucconuanuu.
KonnuecTBeHHbIE XapaKTEpUCTUKU Mpoliecca
JUCCOITAIIUN

N3yuenne Bompoca «CuiibHBIE M Ci1aOble
JJIEKTPOJUTEL.  BOAOpPOIHBIA  ITOKa3aTellb
CpelbI»

N3yuenue BOIIpOCa «IIeperonka.
Pextuduxanus. 3axkonsr KonoBamoBay

IlogroroBka  k  3aHaturo  «PacTBOphI
HEIEKTPOJINTOB U IJIEKTPOIUTOBY

IToaroroBka K 3aHSTHIO «Dusuko-
XHMHYECKHE CBOMCTBA BOJEI, €€ JKECTKOCTb.
Bopna kak oruerymaiiee BEIIECTBOY

Tema 6. OcHOBBI
3JIEKTPOXUMHH

N3yuenne Bompoca «MeToapl — 3allMTHI
METAJJIOB U UX CIUIABOB OT KOPPO3UI)

N3yuenue Bompoca «DJIEKTPOIU3, 3aKOHBI
®dapanes»

N3yuenue Bompoca «lloxxapHas omacHOCTb

MPOIIECCOB, MPOTEKAIOIINX B
AIEKTPOXUMHUUYECKUX CUCTEMAX)
IToaroroBka K 3aHITHIO

«3.HGKTpOXI/IMI/I‘IeCKI/I€ CUCTCMBI»
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[logrotoBka  k  3anaruio  «Koppo3us
KOHCTPYKIMOHHBIX MAaTEPHAIIOB)

Tema 7. Xumnueckas
TepMO,Z[I/IHaMI/IKa

Nzyuenue BOIIpOCa «Kmaccudukarus
TCPMOAUHAMHUYCCKUX CUCTCM»

N3ydenue Bonpoca «CtangapTHas SHTAJIbIIHS
oOpa3oBaHMs BEIIECTBA, €€ MPAKTUYECKOE
UCIOJIb30BaHUE [UIsl OLIEHKH YCTOMYMBOCTH
BEILIECTB)

N3yuenue Bonpoca «CtangapTHas SHTAJIbIINS
CropaHusi BEIECTBAa, €€ MPaKTUYeCKoe
UCIOJIb30BaHUE  JUISI  OPUEHTHUPOBOYHOI
OILICHKHU T0KapHOW OMaCHOCTH BEIIECTBA

Nzyuenue BOIIpOCa «O0paTumbie u
HEOOPaTHUMBIE MTPOLIECCHI

IlogroroBka K 3aHiATHIO <«2-0H 3akKoH
TEPMOJAMHAMUKH. DHTPOIHSD)

IloaroroBka k 3aHATUIO «DHTAJIBIUWHBIA U
SHTPONMUNHBIN (hakTopsI MPOTEKAHUS
MIPOLIECCOBY

[TogroroBka k 3aHsTHIO «DHeprusi ['mb6ca
Kak KpUTEpUi BEPOSATHOCTHU u
HaIpaBJIEHHOCTH TPOTEKAHUS XHUMHYECKOMN
peaKIum

Nzyuenue BOIIpOCa «XuMuueckas
TepMOJIMHAMUKA  MPOIIECCOB TOPEHHUS U
TYIIEHUS TOKapPOB»

IToaroroBka K 3aHATUIO « DHTAILIIUUHBINA U
SHTPONUNHBIN (PaKTOPHI MPOTEKAHUS (PU3HKO-
XUMHUYECKUX TTPOIIECCOBY

Tema 8. Xumnueckas
KAHETHKA

N3yuenne  Bompoca  «Tumbel  CIOXKHBIX
peaKuuii: MocIeA0BaTelbHbIE, IIapalIeIbHbIE,
LIEMTHBIE PEAKIIUN

N3ydenue Bomnpoca «llennsie peakuuu,
MIPOTEKAIOIIKE MTPHU B3PbIBAX U MOXKapax»

N3yuenue Bonpoca «KoHcTaHTa paBHOBECHS.

IIpunnun  Jlelllatenbe —  bpayna wu
YIPABIECHUE XUMUYECKUMU NPOLIECCAMMU))
N3yuenue BOIIpOCca «XHUMHUYECKOE

paBHOBecue. DakTopbl, BIUAOIIME Ha
CMENICHNE XMMUYECKOTO PABHOBECHS»

IlogroroBka k 3ausarui0 «KHHETHYECKUN
KpUTEpUi MPOTEKAHUS XUMHUYECKUX
peaKuuii»

Tema 9. Kitaccrel

OPraHUYEeCKUX COCTUHECHUH.

YrneBoaopobl.

Nzyuenune Bompoca «CrocoObl MOTydeHUs
QJIKAHOB, ITUKJIOAJIKAHOBY

Nzyuenue BOIIpOCa «IIpumenenne
MPCACIIbHBIX YIJICBOJOPOJ0B)

N3yuenue Bompoca «lloxkapHas omacHOCTb
MPCACIIbHBIX YIJICBOJOPOJ0B)

IToaroroBka k 3a"gaTuio «PemieHue 3amauy
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[TonrotoBka K  3aHATHIO «AJIKEHBI W
ankaauenbl. CTpoeHHe, HOMEHKJIaTypa H

U30MEPUSD)
IToaroroBka K 3aHSTHIO «Dusuko-
XHUMHAYECKHE CBOICTBa aJIKCHOB u
AJIKaIUCHOBY

[ToaroroBka k 3aHATHIO «AJIKUHBI. CTPOCHHE,
HOMEHKJIATypa U TUIIBI U30MEPHUI

IToaroroska K 3aHITHIO «Cr1oco0s1
HOHY‘-IGHI/I}I, (bHSHKO- XUMHUYCCKUC CBOﬁCTBa 58
TOKapHasi ONMACHOCTh aJTKMHOBY

[ToaroroBka k 3ausituio «Apensl. CTpoeHue,
HOMEHKJIATypa, TUITBI H30MEPHUI»

IToaroroska K 3aHITHIO «Cr11oco05B1
HOHY‘-IGHI/I}I, @HBHKO-XHMHHGCKI/IC CBOﬁCTBa nu
MOKapHasi OMaCHOCTh aPEHOBY

IloaroroBka k 3aHsaTuIO0 «CBOMCTBA alIKaHOB,
aJIKCHOB M aJIKUHOB»

[MonroroBka k 3aHsaTuio «OmnpenencHue
KJIacca yTiIeBOJOPOIOBY

IlogroroBka K 3aHATUIO «XHUMHUUYECKUE
CBOICTBA aPEHOBY

[TonrotoBka k 3ansatuio  «OnpeneneHue
KJIacCa yIiIeBOJOPOIOBY

Nzyuenne Bompoca «CrocoObl MOTydeHUs
QJIKEHOB, AJIKAJUEHOB U AJIKHHOBY»

Nzydenue BOIIpOCa «IIpumenenune
YIJIEBOJIOPOJIOB C KPATHBIMH CBSI3SIMU

Nzyuenue BOIIpoOCa «XapakTepucTuka
HO)KapHOﬁ OITIACHOCTHU HCMIPCACIIbHBIX
YTJIEBOIOPOOB)

N3ydenue Bonpoca «OpraHuyeckoe TOIIHUBO:
TBEpIOe, XKHUIKOoe, razoodpasHo. I[IpomyKTs
€ro nepepadoTKI»

IToaroTroBka K 3aHATHIO «3a4eT

10.

Tema 10. @yHKIIMOHATBHBIE
HpOI/ISBO,Z[HI:Ie OpFaHI/I‘-IGCKI/IX
COCTUHEHUH.

N3yuenue BOIIpoOCca «CtpoeHnue,
HOMEHKJIATypa, u30Mepus, CIoco0bI
IIOJIyYEHUS IPOCTBIX 3¢upoB u
MHOTOaTOMHBIX CTUPTOBY

N3yuenue BOIIpOCa «IIpumenenue
TUIPOKCHIIBHBIX MIPOU3BOIHBIX
YIJIEBOIOPOAOB)

Nzyuenue BOIIpOCa «CtpoeHue,

HOMEHKJIATypa, UW30MepUs albACTUIOB U
KETOHOB)

Nzyuenne Bompoca «CrocoObl MOTydeHUs] U
pUMEHEHHE KapOOHUIIbHBIX COCMHEHUI

N3ydyenne  Bompoca  «XHUMHYECKHE U
MO’KapooONacHble CBOWCTBA KapOOHUIHHBIX
COCTUHEHUN)
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N3yyenne  Bompoca  «DyHKIHMOHAJIbHbBIE
MIPOU3BOJIHBIE KapOOHOBBIX KHUCIOT: COJIH,
raJIOTeHAHTHJIPUIBI, AHTHIPHUJIBI, CIIOXKHBIC
3(uUpBHL, JKUPBI, BOCKU 1 MbLIa»

N3yuenune Bompoca «DPU3MKO-XUMHUYECKHE
CBOHCTBA, CIIOCOOBI MOyuYeHHUs] KapOOHOBBIX

KHCIIOT U uX  (pyHKIHMOHAJIBHBIX
IMPONU3BOJHBIX»

N3ydyenne  Bompoca  «A30TconeprKaiiue
OpraHn4cCKuc COCANHCHUA: AMHUHBI,

HUTPOCOCIMHEHHUS, WX OCHOBHBIE (UZHKO-
XUMHUYECKUE CBOUCTBA)

Nzyuenue BOIIpOCca «Kpatkas
XapaKTEpUCTUKA B3pBIBYATEIX
a30TCO/AEpKALIUX OpraHNYECKHUX
COEUHECHUIN»

11.

Tema 11. ITonumepst
NOJIMMEPHBIE MaTEpUAJIbI.

u

N3yuenne  Bompoca  «KOMMO3UIIMOHHBIE
IIOJIMMEPHBIE MAaTEPHUAIILI»

Nzyuenne Bompoca «HruOUTOpPHI TOpEeHUs
MTOJIMMEPHBIX MAaTEPHUATIOB (AHTUITUPEHBI )»

Nzyuenue BOITpOCca «OrHe3aluTHbie
MOJINMEPHBIE MaTepUaAIIb»

IToaroroBka K 3aHSTHIO «Dusuko-
XUMHYECKHUE CBOMCTBA MOJUMEPOBY

[ToaroroBka k 3austuio «MneHtuduxamnms
TOJIUMEPOB)

12.

Tema 12. lucniepcHbie
CUCTEMBI.

N3yuenne  Bompoca  «CMauMBaHHE U
pactekanue xuakocted. Kpaeoil  yron
CMa4YMBaHUs U KOY(PDUIIMECHT paCTECKaHMS

N3yuenue BOIIpOCa «IIoBepxXHOCTHO-
aKTUBHBIC WM  WHAKTUBHBIE  BEIIECTBA.
YCTON4MBOCT U pa3pylICHUE KOJIOMIHBIX
CUCTEM»

N3yuenne Bompoca «KanwuisipHbIE SIBICHUS
¥ KanwusipHas KOHJCHCAIMS Ha TOPHCTHIX
azicopOeHTax»

Nzyuenue BOIIpoOCa «MoJekyIsipHO-
KHHCTHYCCKHUC, OIITUYCCKUC u
ANEKTPOKWHETUYECKHE CBOMCTBA IUCIIEPCHBIX
CUCTEM»

Uroro:

45

4.5. IlpumepHasi TeMATUKA KOHTPOJIbLHBIX PadoT

He npenycMoTpeHO yueOHbBIM IJIaHOM.

4.6. IlpumepHasi TeMaTuka pedgeparon

1. McTopus pa3BUTHSA aTOMHO-MOJIEKYJISIPHOTO YUYECHUS.
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2. IIpakTyeckoe NpUMEHEHHUE ra30BbIX 3aKOHOB.

3. Tumbl ¥ NpU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIUN.

4. I'openune, Kak XMMHAYECKUM TIPOIIECC.

5. BnusitHue  CTpoeHust  DJIEKTPOHHBIX  00OJOYEK  BEIIeCTB Ha  UX
N0>KapOOIacHbIE CBOKCTBA.

6. XUMUYECKUE pEAKIUU Tpolecca OKUCIEHUS Ta3000pa3HbIX TOPIOYUX
BEILIECTB.

7. XuMHUYECKHE PEAKIIUU ITPOLIECCA OKUCIICHHS TOPIOUUX HKUIKOCTEM.

8. TUnbl KPUCTATUIMUECKUX PEIIETOK BEIIECTB.

9. IloxkapHasi OMAacHOCTh BEIIECTB, €€ 3aBUCHUMOCTb OT BHJAa XUMHUYECKOM
CBA3U.

10. UcTopust pa3BUTHS NEPUOJAMYECKON CHUCTEMbl XUMHUYECKUX DSJIEMEHTOB
J.N.Menneneena.

11. CymHOCTh TIEPUOMWYECKONW TaOMUIBI XUMHYECKuX 23yeMentoB J[.U.
Menneneesa.

12. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B ITPOLIECCAX TOPEHUS.

13. Oxucnurenu, NpUBOIAIINE K BOSHUKHOBEHUIO MPOLIECCA TOPEHUS.

14. Heoprannueckue COEIMHEHUS KAK MCTOYHUK BO3HUKHOBEHUS Ipoliecca
TOPEHUSL.

15. Ucnonb3oBaHre B MOPOU3BOACTBE M YCIOBUS XPAHCHHS UIEIOYHBIX
METaJIJIOB.

16. IIpakTueckoe NpUMEHEHNUE PACTBOPOB AJIEKTPOIUTOB.

17. MexaHu3Mm IeUCTBUS BOJBI IIPU TYLICHUH NOXKapa.

18. IIpakTHuecKOe MPUMEHEHUE ANEKTPOXUMUUECKUX CUCTEM.

19. IlpakTueckoe npuMeHEHUE 1-ro 3aKOHa TEPMOJUHAMUKH.

20. ITpakTueckoe MPUMEHEHHE 2-r0 3aKOHA TEPMOIUHAMUKH.

21. [IpumeHeHne KaTaiau3aTOPOB W HMHTUOMTOPOB B CHHTE3€ XUMHUYECKUX
BEILIECTB.

22. lIpakTueckoe TNpUMEHEHHE (PAKTOPOB, BIHUSIONIMX HAa CKOPOCTh
IPOTEKAHUS IPOLIECCOB TOPEHUS.

23. Mcnonb30BaHUE aTKaHOB B KAUECTBE TOTUIMBA.

24. IIpakTHuecKoe MPUMEHEHUE AJIKEHOB.

25. BousiHME alKMHOB HA MOYKapHYIO OMMACHOCTh XUMUYECKHUX MPOU3BOJICTB.

26. [IpakTuecKkoe NPUMEHEHUE apEHOB.

27. Vcnonb30BaHUE XJIAIOHOB B SKOHOMUKE.

28. [ToxapHas OIMacHOCTh THAPOKCUIIBHBIX TPOU3BOAHBIX YIJIEBOIOPOIOB.

29. Ucnonp30BaHKE MOTMMEPHBIX MATEPUATIOB B SKOHOMHUKE.

30. MexaHu3M TEpMUYECKOMN AECTPYKLUNHU TOJIUMEPHBIX MATEPUAJIOB.

31. KucinopoaHelii  MHAEKC KAk  IOKa3aTelb  I[OXKapHOM  OMAaCHOCTH
MOJIMMEPHBIX MAaTEPUAJIOB

32. [IpuMeHeHre KOMITIO3UIIMOHHBIX MATEPUAJIOB B IOKAPHOM OXpaHe.

33. Ucnonb3oBaHue MOJIMMEPHBIX MAaTEpPHAIOB B KayecTBE OOEBOM OJEKIIbI
NO>KapHBIX.

34. MexaHu3M JI€MCTBUA MEHBI B KAYE€CTBE OTHETYLIALIETO CPECTBA.

35. MexaHu3Mm JIeMCTBUA MOPOIIKA B KAYECTBE OTHETYIIAIIETO CPEACTBA.
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4.7. IlpuMepHasi TeMaTHKA pacyeTHO-rpaguueckux pador

He npenycMoTpeHo y4eOHbIM IJIaHOM.

4.8. IlpumepHasi TeMAaTHKA KYPCOBBIX pa0doT (IIPOEKTOB)

He npenycMoTpeHo yueOHbIM IJIaHOM.
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5. METOANYECKHUE YKA3ZAHUA JJISA OBYUYAIOIIIUXCA
IO OCBOEHUMIO JUCIIUTIJIMHBI

5.1. Illopsinok  OpraHuM3aluM  CAMOCTOAATEJBbHONH PpadoThl  00y4aroIMXCH
10 JUCHUIINHE

CamocrosiTenbHas paboTa oOydaromerocsi CKIIAIbIBAETCS W3 CAMOCTOSTEIbHOM
paboThl HA ayJAUTOPHBIX 3aHATUSX M MOJATOTOBKHU K 3aHATHUSM BO BHEAYAUTOPHOE BpEMS.
JUist  caMONMOATOTOBKM K  KaXIOMY ayJAMTOPHOMY 3aHSTUIO IPEIyCMaTpUBAETCS
npopaboTKa TeMbl 3aHATHUS 110 yueOHou auTeparype. [Ipu caMocTosITeIbHON MOATOTOBKE K
3aHATHSAM  OOYyYaIOIIMICS MOXKET TMOJYYUTh HEOOXOAUMYI0 €My KOHCYJbTAllUI0 Yy
npenofaBatens. KoHCynbTHpoBaHUE OOy4aloOUMXCs OpraHu3oBaHO Ha Kadeape B
COOTBETCTBUM C TpaduUKOM TMpOBEACHUS KOHCynbTauuid. Ha ayautopHoM 3aHATUH
oOydaromuecsi  CaMOCTOSITENIbHO  TOJ,  KOHTPOJIEM  TPENoAaBaTelisi  BBIMOJHSIOT
WHMBUTyJIbHBIC 33JIaHUSI B COOTBETCTBUU C YUCOHBIMU IIEIISIMU 3aHATHS.

5.2. IlepevyeHb Y4eOHO-METOAUYECKOT0 OOecredeHUusi IJI CaAMOCTOATEIbHOI
PadoThl 00Yy4YAOIIUXCH MO JUCHUIINHE

5.2.1. IlepeyeHb BONPOCOB JIs1 CAMOCTOSITEJIbHOTO U3Y4YeHH S

1. I'a30BBI€ 3aKOHBI. YPAaBHEHUS COCTOSIHUS PEAJIbHBIX T'a30B.

2. ®U3NYECKNUE U XUMUUYECKHUE ABICHUS, TPOTEKAOIIUE ITPU TOPEHUH.

3. Ilpu3Haku mpoTEKaHUS XUMUUYECKUX peakiuil. TUIIbI XUMHUYECKUX pPEaKIUH.

4. Ucnonp30BaHUE OCHOBHBIX TIOHSATHHA M 3aKOHOB XHMHHM B pacyerax Mo
YPaBHEHHIO MaTEPHAIbLHOTO OajaHca MPOoLeCCOB TOPEHUS.

5. lopsimok 3anoHEHUS AIEKTPOHAMHU YHEPIETUUECKUX YPOBHEN U MTOLYPOBHEN: S-,
p-, d-, f-anementsl. CTpoeHHE ANMEKTPOHHBIX 000JI0UYEK OKUCIUTENECH U TOPIOUYHX BEIIECTB.

6. BHyTpu- 1 MEXMOJEKYISIpHAs BOJIOPOIHAS CBSI3b.

7. CTpoeHue ra3oB, )XKUIKOCTENH U TBEPABIX Tesl. OCHOBHBIE THIIbI KPUCTAIIMYECKUX
PELIETOK.

8. THUnbl NOHU3UPYIOUIETO U3ITYUYEHHUS. Y CTOMUHUBBIE U HEYCTOMYHNBBIE U30TOIBI.
PannoakTuBHBIE OTXOBI U UX MEpepadOoTKa.

9. ITpOYHOCTHh XUMHUYECKOM CBS3H.

10. B3anmoCBA3b MOKAPHOU OMACHOCTH BEILECTB M BUJA XUMUYECKOU CBSI3H.

11. [Iporao3upoBaHue MOKapOB3PHIBOONIACHBIX CBOWCTB MPOCTHIX BELIECTB B
3aBUCUMOCTH OT MOJIOKEHUS JIEMEHTOB B EPUOAMYECKON TaOIHIIe XUMUYECKUX
anemeHToB J[.M1. Menpeneena.

12. Baxueliive OKUCIUTENN U BOCCTAHOBUTEIIH.

13. I'opeHue 1 pas3ioxKeHue XUMHUYECKUX COEUHEHUIN KaK OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIN MPOLIECC.

14. TloGouHbIe MOATPYIIIBI TEPUOANUECKON TaOIUIIBI XUMUYECKUX d1eMeHToB JI. 1.
Menneneesa.

15. [leppoanueckoe N3MEHEHNE CBOWCTB XMMUYECKUX DJIEMEHTOB: PAIMYChl aTOMOB
Y MOHOB, DHEPTHSI HOHU3ALINH, SHEPTUSI CPOACTBA K JJIEKTPOHY, IEKTPO-
OTPULIATENBHOCTh, KUCIIOTHO-OCHOBHBIE M OKUCIIUTEIbHO- BOCCTAHOBUTEIBHBIE CBOMCTBA
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BEILECTB.

16. Baxneiime coeIMHEHNs] HEMETAJIOB: HUTPUABI, OOpUJIBI, KApOUIBI.

17.  Oxcuapl, KUCIOTHI, OCHOBAHUS, COJIA CIIOCOOBI TIOJTyUEHHUS.

18. OKCUIMKBUTHI.

19. CBs3b Mexay KjlacCaMu HEOPraHUYECKUX COCIMHEHHUI.

20. IloxkapoB3pbIBOOIIACHBIE CBOMCTBA MPOCTBIX BELIECTB M XHUMHUYECKHX
COEIMHEHU.

21. Teopus ANEKTPOIUTHYECKOU JTUCCOLAALINH. KonnuecTtBeHHbIE
XapaKTEPUCTHUKU MTPOLIECCA JUCCOLUALINH.

22. CunpHbIC U cla0bIe AIEKTPOJINTHI. BOIOPOIHBIN MOKAa3aTENh CPEIbI.

23. Ileperonka. Pextudukanus. 3axonsr Konopanona.

24. PacTBOpPBI HEANEKTPOIUTOB U SJIEKTPOJIHUTOB.

25. ®DuU3MKO-XMMHUYECKHE CBOICTBA BOJIbI, €€ )KECTKOCTh. Bo/a Kak orHeryiaiiee
BEILECTBO.

26. Merto/pbl 3alIMTHI METAJUIOB U UX CILUIABOB OT KOPPO3HHU.

27. Dnektponus, 3akoHsl Dapazes.

28. [IloxapHasd oOMacHOCTh MPOLIECCOB, MPOTEKAIOIIUX B JJIEKTPOXUMHUYECKHUX
CUCTEMAX.

29. DREeKTPOXMMHUYECKHE CUCTEMBI.

30. Koppo3usi KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

31. Kiaccudukaiys TepMOJIUHAMUYECKUX CUCTEM.

32. CrangaptHas OSHTalblUs OOpa3oBaHUs BEIIECTBA, €€ MPAKTUYECKOE
WCIIOJIb30BAaHUE ISl OUEHKH YCTOMYMBOCTH BEILIECTB.

33. CrangapTHas  SHTaJbIMS  CrOpaHWs  BEUIECTBA, €€  MPAKTUYECKOE
UCIIOJIb30BaHUE ISl OPUEHTUPOBOYHOM OLEHKH MMOKAPHOW OMACHOCTH BEILIECTBA.

34. OOpatuMmbie U HEOOPATUMBIE MPOLIECCHI.

35. 2-oif 3aKOH TEPMOJIMHAMUKU. DHTPOIIHS.

36. DOHTanbOUIHBINA U SHTPONUNUHBIN (PAKTOPBI MPOTEKAHUS MTPOLIECCOB.

37. Omueprus ['mb0ca kak KpuTepuil BEpOSATHOCTH U HAIPABICHHOCTU MPOTEKAHUS
XUMHYECKON pEaKIIH.

38. XwumMmu4eckas TEpMOJIUHAMUKA MPOLIECCOB TOPEHUS U TYLIEHHUS MOKAPOB.

39. DOHTaNbNUWHBIA U SHTPONMHUUHBIN (PaKTOPBI MPOTEKaHUS (HUINKO-XUMHUECKUX
IIPOLIECCOB.

40. Tunbl CHOXHBIX pPEAKLM: TMOCIEI0BATENIbHBIC, IapajuIC/IbHbIC, LICIHbIC
pEeaKLHH.

41. llenHble peakuuu, MPOTEKAIOIIKUE MPU B3PHIBAX U MOXKapaXx.

42. Kouncranta paBHoBecus. Ilpunnun Jlelllatenbe — bpayHa u ymnpaBiieHue
XUMUYECKUMH MTPOLIECCAMHM.

43. Xumunueckoe paBHOBecue. PakTOpPbI, BIUSAIOIINE HA CMEIIEHUE XUMUYECKOTO
pPaBHOBECHSI.

44. @axTopsl, BIUAIOIINE HA CKOPOCTh MPOTEKAHUS MTPOLIECCOB.

45. KuHeTH4eCKHil KpUTEPU MPOTEKAHUS XUMUYECKUX PEaKIUH.

46. CnocoObl MOIyYeHUS aJIKaHOB, [IMKIJIOATKAHOB.

47. IlpumeHeHue NpeaeabHbIX YIIEBOAOPOIOB.

48. TloxapHas OMacHOCTb NPENEIIbHBIX YTIEBOIOPOIOB.
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49. Anxensl u anikaaueHbl. CTpoeHHE, HOMEHKIIATYpa U U30MEPHUSL.

50. ®DuU3UKO-XMMHYECKUE CBOMCTBA AJIKEHOB U AJIKAJUEHOB.

51. Aunxunsl. CTpoeHHE, HOMEHKJIATypa U TUIIbl U30MEPUHU.

52.  CnocoObl nosydyeHust, PU3NKO- XUMUYECKUE CBOMCTBA U TOKapHasi OACHOCTh
AJIIKUHOB.

53. Apensl. CtpoeHue, HOMEHKJIATypa, TUIILI U30MEPHHU.

54. CnocoObl noixy4yeHus, PU3NKO-XUMUYECKUE CBOMCTBA U MOXKapHAsi ONAaCHOCTh
apeHOB.

55. (CBolicTBa aJKEHOB, AJIKUHOB.

56. OmnpeneneHue Kiaacca HENPEIEIbHBIX YTIEBOAOPOIOB.

57. XWMHYECKHE CBOMCTBA APEHOB.

58. OmnpeneneHue kiacca yrieBoJa0pOI0B.

59. CmocoObl moydeHus alKeHOB, aJTKaIueHOB U AJTKUHOB.

60. IlpumeHeHHE YIIIEBOJOPOJOB C KPATHBIMU CBSI3SIMH.

61. XapakTepHucTHKa NOKapHON OMTACHOCTH HEMPEIEIbHBIX YIIEBOA0POIOB.

62. OpraHuyeckoe TOIUIMBO: TBEPAOE, KUIKOE, razoodpaszHo. IIpoaykTsl ero
nepepadoTKHU.

63. CtpoeHue, HOMEHKIIATypa, U30MEpHs, CIIOCOObI MOJYyUYEHHUS MPOCTHIX IPUPOB
Y MHOTOQTOMHBIX CIIUPTOB.

64. TlpumeHeHHe rUIPOKCUIBHBIX MPOU3BOIHBIX YITIEBOJOPOIOB.

65. CTpoeHue, HOMEHKIIATypa, U30MEpUsl albJIETUI0B U KETOHOB.

66. CriocoObl MOJTy4YeHUs U IPUMEHEHUE KapOOHWIbHBIX COETUHEHUN.

67. XuMHYECKHE U MOKAPOOIACHBIE CBONCTBA KAPOOHMIIBHBIX COCTUHEHUI.

68. DyHKIMOHAJIbHbBIE IPOU3BOJHBIE KapOOHOBBIX KHCJIOT: CoJH,
raJloreHaHTHIPUIbI, aHTUAPUABI, CIIOKHBIE 3(UPBIL, KHUPbI, BOCKU U MbLJA.

69. ®u3NKO-XMMHUYECKHUE CBOICTBA, CIIOCOOBI MOJyUYEHUsI KAPOOHOBBIX KUCIOT H
uX (PYyHKIIMOHAIBHBIX TPOU3BOIHBIX.

70. A3oTconepiKailie OpraHu4eCcKre COCIMHEHUS: aMUHbI, HUTPOCOCIUHEHUS, UX
OCHOBHbIE (DU3UKO-XUMHUUYECKUE CBOICTBA.

71. KpaTkas xapakTE€pUCTHKa B3pbIBYATBIX Aa30TCOJEPKAIIUX OpPraHUYECKUX
COEIMHEHU.

72. KoMNo3ulMOHHBIE MOJIUMEPHBIE MAaTEPUAIIBI.

73. HWHruOutopsl ropeHust MOJIUMEPHBIX MATEPUAJIOB (AHTUITUPEHBI).

74. OrHe3auUTHBIC MOJTUMEPHbIE MATEPUAIIBI.

75. DU3UKO-XMMHYECKHE CBOWCTBA ITOJIMMEPOB.

76. Wnentudukanus noJImMepoB.

77. CMauumBaHME€ M pacTekaHue xuakocrel. KpaeBoil yroim cMauyuBaHus H
KO3 (UIIUEHT pacTeKaHUsI.

78. IlOoBEepXHOCTHO-aKTHBHBIE M HWHAKTHUBHBIE BEIECTBA. YCTOWYMBOCTH U
pa3pyllIeHHE KOJUIOUIHBIX CUCTEM.

79. KanumisipHble SBIEHUS W KalWUISIpHAs KOHJAEHCALMS HAa IOPHUCTBIX
aziIcopOeHTax.

80. MonekynsipHO-KUHETUYECKHE, ONTUYECKUE U AJIEKTPOKUHETUYECKHUE CBOMCTBA
JUCIIEPCHBIX CUCTEM.
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5.2.2. llepeyeHb JuTEPATYPHI AJIsI CAMOCTOATEIBHOI PadoThI

1. I'munka, H.JI. O6mas xumus: ydeonuk / H.JI. I'muaka — M.: FOpaiit, 2011. —
886 c. / I'muuka, H.JI. OOmas xumus: ydeOHoe mnocodbue / H.JL I'muuka; pen.
A.UN. EpmakoB. — 30-e uza., ucnp. — M.: Uurterpan-Ilpecc, 2003. — 728 c. / I'nunka, H.JI.
O6mas xumus: yueobnoe nocooue / H.JI. I'munka; pen. A. Y. EpmakoB. — 13-e u3z., ucrp.
— M.: Uurerpan-IIpecc, 2002. — 727 c.

2. XaxanunHa, T.W. Opranuueckas xumusi: yueOHoe mocobue / T.M. XaxaHuHa,
H.T". OcunenkoBa. — M.: FOpaiit, 2010. — 396 c.

3. 3emckuid, I'.'T. ®U3NKO-XMMHYECKHE W OTHEONACHBIE CBOWCTBA OPraHMYECKHUX
xumuueckux coenuHeHuit. B 2-x ku. Ku. 1: cmpaBounuk / I'.T. 3emckuit. — M.: OI'Y
BHUUIIO MYC Poccun, 2009. — 502 c.

4. 3emckuii, I''T. ®U3NKO-XUMUYECKUE U OTHEOIACHBIE CBOMCTBA OPraHUYECKHX
xumuueckux coenuHeHuit. B 2-x ku. Ku. 2: crnpaBounuk / I'.T. 3emckuit. — M.: OI'Y
BHUUIIO MYC Poccun, 2009. — 458 c.

5. Jle6eneBa, H.III. Xumusi: 3amaHusi A1 BBITIOJTHEHUS KOHTPOJIBHON palOOTHI:
yueOHoe mocooue mua caymarenedt ®30 / H.I. JleGenesa, JI.LH. YecHokora, A.B.
ITetpos, B.B. Ky3uenos, O.B. Iloremkuna. — MBanoso: MIB1 I'TIC MUC Poccuu, 2013. —
130 c.

6. JleGenena, H.III. JTaGopaTopHbIli IPAKTUKYM IO AUCHHUIUINHE «XUMHUS»: yueO.-
meron. nmocobue / H.I. Jlebenera, JI.H. Uecnokopa, XK.®. I'ecce, B.B. Ky3Henon. —
HNBanoBo: OOHU UBIICA I'TIC MYC Poccun, 2015. — 204 c.

7. JlebeneBa, H.II. Xwumwus. DyHKIMOHAIbHBIE MPOU3BOJHBIE OPraHMYECKUX
coequHenuit: yue0. mocodue / H.I1I. Jlebenesa, JI.I'. Cuerupes. — BanoBo: VBaHoBCKas
noxxapHo-cnacarenbHas akagemus ['TIC MUYC Poccun, 2020. — 84 c.
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6. ObPA3SOBATEJIBHBIE TEXHOJIOI'MU

C nenpto (HOpMHUPOBAHMS U PA3BUTHUS 3aSABICHHBIX KOMIIETEHLUUN HCIONb3YIOTCS

TpaJULMOHHBIE 00PA30BaTEIbHbIE TEXHOJIOTMH U TEXHOJIOTHHA HHTEPAKTUBHOTO OOYUECHHUS.

B pamkax TpaaMLMOHHBIX OOpPa30BATENBHBIX TEXHOJIOTMH BEAYTCS CIEIYIOIINE
GOopMbI  3aHATHI: JIEKUWs, NPAKTUYECKOE 3aHATHE, CaMOCTOsATENbHas paboTa
oOyuaromuxcs, KOHCYJIbTHpOBaHME  IIpemnogaBaTenieM. B xoxme  oOydeHus ¢
UCIIOJIb30BAHUEM JAHHBIX TEXHOJIOTMM IPOBOJAUTCS KOHTPOJIb 3HAHUW YCTHBIM OIpOC,
0JJaHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHUE, PEIICHUE 3aa4, pedepaTos.

B pamkax TEXHONOIMM WHTEPAKTUBHOIO OOYYEHHUS Ha 3aHATUSAX MPUMEHSIOTCS
cienyomue GopMbl U METO/IBIL:

— B paMKax HEMMHUTAI[MOHHBIX TEXHOJIOTUH MPOBOIAATCA J1abOpaTOpHBIE PAOOTHI;
MCIIOJIB3YIOTCSI METO/IBI PaOOTHI B MaJIbIX TPYIITaX;

— B paMKax UMUTAIMOHHBIX TEXHOJOIMH IPOBOAATCS UMHTALIMOHHBIE UTPHI.

B pamkax ocymecTBieHHs 0Opa3oBaTEIbHOrO Hpouecca HUAET IMOCTOSIHHOE
UCIIOJIb30BaHNE UHPOPMALIMOHHBIX TEXHOIOTHH. Bo Bpems camocTosTeNbHOM paboThl IpU
HNOJATOTOBKE K JIEKIMSM, MPAKTUYECKUM U JIaDOPAaTOPHBIM 3aHATUSAM; KOMIIBIOTEPHOMY
TECTUPOBAHUIO €CTh BO3MOXKHOCTb Yy KaXJIOro oOywarouierocsi paboratb ¢ y4eOHbIMU
MaTepuaiamMy, pa3MelIeHHbIMU B IM(POBOM Cpejie akaJeMuu, a Takke B ceTu VIHTepHeT u
WNHutpaner.

3ansTHA, NPOBOAUMBbIE B HHTEPAKTUBHOU ¢opme

Ne Ne paznena (TeMbI) Tema 3anstTrst, popma U (MITH) METO TIPOBEICHUS TpymoeMKOCTh
n/m JTUCIIATUINHBL 3aHATUS (dacer)
Tema 2. .
[IpouHOCTH XMMUYECKOH CBSI3H.
1. Crpoenue aToma. 4
Pabota B manbIx rpymnmnax
XHUMHYECKas CBA3b
Tewma 3.
[Tepuonuueckas o
XUMHUYECKHE CBOMCTBA S-, p-, d-DIEMEHTOB.
2. CHCTEMA XUMHYECKUX 4
Pabota B manbIx rpymnmnax
anemenToB ..
MenpeneeBa
Tema 4.
3 Knaccsl Kiaccel HEOpraHMUECKUX COEMHEHHH. 4
’ HEOPTraHUYECKHUX Pabota B manbIx rpymnmnax
COEMHECHUI
4 Tema 5. CaoiicTBa pacTBOPOB. 4
’ PactBopb1 Pabota B manbIx rpymnmnax
5 Tema 6. DNEKTPOXUMHYECKHE CUCTEMBI. 4
" | OcHoBbI 251ekTpoxumun | PaboTta B MabIx rpymnmax
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Tema 7. DOHTaNBNUIHBIN U SHTPONUIHBIN (aKTOPEI
6. Xumuyeckas MPOTEKaHUs (PU3NKO-XUMUUECKHUX MTPOIIECCOB. 4
TepMOJAMHAMUKA PaGora B ManbIx rpymnmnax
7 Tema 8. KuneTnka XuMU4YeCKHUX peaKIuu. 4
" | Xumunueckas kuHeTuka | Pabora B ManbIx rpymnmax
HccnenoBanue cBONCTB IIPENEIbHBIX U
T HeMnpeeNbHbIX YTIIEBOIOPOIOB. 4
ema 9. PaboTa B MasbIx Tpymnmnax
2. Kiaccsl OpraHA4eCKHX
COETMHEHUI.
YrneBoaopobl HccnenoBanue CBOWCTB apeHOB. 4
Pabota B manbIx rpymnmnax
UccnenoBanue CBOMCTB rajloreHNpOU3BOIHBIX
Tema 10. YIJIEBOAOPOIOB. 4
O YHKIIMOHAJIbHbBIE PaGora B ManbIx rpynmnax
9. MIPOU3BOAHEIE
OPraHU4EeCKUX HccnenoBanue CBOMCTB CIUPTOB, PEHOJIOB U
COEIMHEHUI MPOCTHIX H(PHUPOB. 4
Pabota B manbIx rpymnmnax
Tema 11.
[Tonumeps! u HccenenoBanue CBOMCTB ITOJIMMEPOB U
10. TIOJINMEPHBIE MMOJINMEPHBIX MaTEPHUAIIOB. 4
MaTepHuaibl PaGora B ManbIx rpymnmax
HccnenoBanue cBONCTB AMCIIEPCHBIX CUCTEM,
MHIIEIII000pa30oBaHuE. 4
o Tema 12, PaboTa B MasbIx Tpymnmnax
JucniepcHbie CHCTEMBI N
HccnenoBanue cBONCTB AMCIIEPCHBIX CHCTEM,
IIEHBI. 4
PaboTa B MasbIx Tpymnmnax
HUroro: 56
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7.@0H]I OLIEHOYHBIX CPEJCTB JJI51 IPOMEXKYTOYHON ATTECTAIIUA
IO UTOI'AM OCBOEHUA IUCIIUIIJINHBI

7.1 TunoBble KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHUAJIbI, HEO0OX0AMMBbIE JIJIst
OLICHKM 3HAHMH, YMEHUH, HABBIKOB M (WJIH) ONBITA [1eATEJIbHOCTH,
XapakTepu3yrwiieu 3Tanbl POPpMUPOBAHUSA KOMIIETCHIMHA B MMPoOLecce 0CBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI 10 AMCUHUILIIMHE

7.1.1 Ilepeyenb BONPOCOB /IS POBEACHUS MPOMEKYTOYHOM aTTeCTANUN
(B popme nuddepeHUNPOBAHHOIO 3a4eTa, 2 CEMECTP) MO0 UTOraM OCBOCHHUS
AMCUMILTMHBI « XMMUD)

1. OcHoBHBbIE MOHATUS XUMUHU. OCHOBHBIE MOJOKEHUS ATOMHO-MOJEKYISIPHOTO
yuenus (YK-2, YK-8).
. Crexuomerpuueckue 3akonbl (YK-2, VK-8, T1K-1).
. I'azoBrbie 3akonbl (YK-2, VK-8).
. YpaBHeHUs coCTOsIHUSA peasibHbIX razoB (YK-2, YK-8).
. Obmee npencrasienue o crpoenun aroma (YK-2, YK-8).
. KBanToBBIC unCia, MPUHITUIIEI pacnpeneneHus 3aekTpoHoB B atome (YK-2, VK-

AN D AW

8).

7. Xumuyeckas cBsi3b. Tumnbl xumuueckoit cBszu (YK-2, VK-8, I1K-1).

8. MexmonekynsapHoe B3aumoericteue (YK-2, YK-8).

9. MeTon BaNeHTHBIX CBSA3€H, TEOPUSl OTTAJKUBAHUS BAaJECHTHBIX 3JIEKTPOHHBIX Map
(YK-2, VK-8, TIK-1).

10. Iopsimok 3amoJiHEHUsI SJIEKTPOHAMU SHEPreTUYECKUX YPOBHEN U MOJYpPOBHEN:
s-, p, d-, f-amemenTsr (YK-2, YK-8).

11. CtpoeHne »MEeKTPOHHBIX 000J0UYeK OKHMCIUTENeH u roprounx BemecTB (YK-2,
YK-8).

12. BHyTpH- 1 MexMoueKyJisipHas BogopoaHas cBssb (YK-2, YK-8).

13. Crpoenue rasos, xuakocteil 1 TBEpAbIX Tea (YK-2, YK-8).

14. OcHoBHBIE TUIIBI KpUCTaUTHUYEeCKUX peméTok (YK-2, YK-8).

15. Tunsl nonusupyromiero uznyuenus (YK-2, VK-8).

16. Ycroituusble n HeycToluuBbie n3otorsl (YK-2, YK-8).

17. PanuoakTuBHBIC 0TX01bI U X nepepadotka (YK-2, VK-8, T1K-1).

18. DnekTponHas cTpykrypa atomoB (YK-2, VK-8).

19. Ctpykrypa nepuoauueckorl cucrembl xumuueckux siaeMeHToB (YK-2, VK-8,
[1K-1).

20. Ilepuoguueckoe HU3MEHEHHE CBOMCTB XxuMmHueckux anemMeHTOB (YK-2, VK-8,
[TK-1).

21. BaneHTHOCTb U cTerneHb okucieHus anemenTta (YK-2, YK-8).

22. Baxneimue okucnutenu U BocctanoButenu (YK-2, VK-8).

23. Knaccuduxaius OKACIUTETHhHO-BOCCTaHOBUTENBHBIX peakiuii (YK-2, YK-8).

24. TlporHo3mpoBaHHE TOKAPOB3PHIBOOIIACHBIX CBOWCTB TPOCTHIX BEIIECTB B

3aBHCHMOCTH OT TIOJIO)KEHHUS DJIEMEHTOB B TICPUOAMYECKON TaONHIe XUMHYECKHX
anemenTtoB /.. Menneneera (YK-2, VK-8, T1K-1).
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25. [lo6ouHbIe MOATPYNIIBI NEPUOANYECKON TaOIUIBI XUMUYecKuX 3nemeHToB J[. 1.
Menneneena (YK-2, YK-8).

26. llepnonnueckoe U3MEHEHNE CBOMCTB XMMUUYECKUX 3JIEMEHTOB: PauyChl aTOMOB
Y MOHOB, PHEPTUsl MOHU3ALIMU, SHEPTHS CPOJICTBA K DJIEKTPOHY, SJIEKTPOOTPULIATEIBHOCTbD,
KHUCJIOTHO-OCHOBHBIE U OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE cBoiicTBa BemlecTB (YK-2,
VK-8, T1K-1).

27. Knaccudukanus Heopranunueckux coenuHenuit (YK-2, YK-8).

28. Okcupl, criocoObl mostydeHust, xumuaeckue cpoiictpa (YK-2, VK-8, ITK-1).

29. Kucnotsl, criocoOs! nmoayuenus, xumudeckue cBoictna (YK-2, VK-8, T1K-1).

30. OcHoBanwus1, ciocoOwI momyueHus, xumudeckue cBorctea (YK-2, VK-8, I1K-1).

31. XapakrepucTrka noxxapHoit onacHoctu metamioB (YK-2, YK-8).

32. Baxuelime COeIMHEHUS HEMETAIJIOB: OKCHUJbI, HUTPUIBI, OOPUJIBI, KapOUIbI
(YK-2, YK-8).

33. Conm, criocoOb1 momydenusi, xumuueckue cporicta (YK-2, VK-8, TIK-1).

34. Heroptrouue ra3sl kak oraetymaiiue Bemiectsa (YK-2, YK-8).

35. OxcunukButhl (YK-2, VK-8).

36. Heopranuyeckue B3pbiBuathie BemecTa (YK-2, VK-8).

37. TloxapoB3pbhIBOOINACHBIE CBOMCTBA MPOCTHIX BEIIECTB U XMMHYECKHUX
coequnenuit (YK-2, YK-8).

38. O6mas xapakrepuctuka pactBopoB (YK-2, YK-8).

39. Mexanusm mniporieccoB pactBopenus (YK-2, VK-8, T1K-1).

40. Knaccudukamus pactsopoB (YK-2, YK-8).

41. Cnoco0sI Bepaskenwusi coctaBa pactBopoB (YK-2, VK-8).

42. KonnuratuBHblie cBocTBa pactBopoB (YK-2, VK-8).

43. Ocmoc. JlaBnenue napa pactBopoB. 3akoHsl Payns (YK-2, VK-8, T1K-1).

44. PactBopuMocTts BemiecTB (YK-2, YK-8).

45. Teopus snexktponutuyeckoit nuccounaruu (YK-2, VK-8, I1IK-1).

46. KonnuecTBeHHbIE XapaKTepuCTUKH Mporiecca qucconuanuu (YK-2, YK-8).

47. CunbHble u ciadbie anekTpoauTsl (YK-2, YK-8).

48. Bogopoansrii mokasatens cpenbl (YK-2, VK-8).

49. duszuko-xumuieckue croiicta Bojbl (YK-2, VK-8, I1K-1).

50. Bona kak ornerymariee BemiectBo (YK-2, YK-8).

51. Ileperonka. Pextudukarus. 3akonsl Konosanona (YK-2, VK-8, T1K-1).

52. Psn craHmapTHBIX JJIEKTPOJHBIX TOTeHIManoB. YpaBHenue Hepncra (VK-2,
VK-8, TIK-1).

53. Xumuyeckne HUCTOYHHUKM TOKA: TaJlbBAaHUYECKHH 3JIEMEHT, aKKyMYJATOD,
Oarapes, TorumBHBIN d1eMeHT (YK-2, YK-8).

54. Koppo3us METAIIIOB, OCHOBHBIE BUIbI KOppo3un MeTaiioB (YK-2, VK-8).

55. Metozpl 3a1UThl METAJUIOB U UX CIIaBOB OT Koppo3uu (YK-2, YK-8).

56. DnekTpoinus, 3akonsl Dapanes (YK-2, VK-8, I[IK-1).

57. IloxapHasg OIIACHOCTh MPOLECCOB, MNPOTEKAIMMUX B JJIEKTPOXUMHYECKUX
cucremax (YK-2, YK-8).

58. OcHoBHble noHsaTus repmoauHamMuku (YK-2, YK-8).

59. Ilocrynatsl Tepmoaunamuku (YK-2, YK-8).

60. 1-p1if 3akoH TepmoauHamuku. IuTanenus (YK-2, VK-8, T1K-1).
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61. 3akonsl Tepmoxumuu (YK-2, VK-8, ITK-1).

62. Kiaccudukauus repmogunamudeckux cucrem (YK-2, YK-8).

63. CrangapTHbie SHTAIBIUU 00pa3oBanus U cropanus BemiecTB (YK-2, YK-8).

64. IlpakTuyeckoe HCIOJb30BAHUE OHTAJIBNUNA 00pa3oBaHUs ISl  OLEHKH
yctounBocTH BemecTB (YK-2, VK-8, T1IK-1).

65. IlpakTuyeckoe HCMOJIb30BAHME JHTAIBIHMI  CrOpaHUs  BEIIECTB IS
OPUEHTUPOBOYHOM OIIEHKH TokapHOM onacHocTH BerecTB (YK-2, VK-8, IIK-1).

66. OOpatumbie U HeoOpaTuMeble Tiporiecchl (YK-2, VK-8).

67. 2-oii 3akoH TepmoauHamuku. IuTponus (YK-2, VK-8, I1K-1).

68. DHTanpNUNHBIA U SHTPONMIHBIN (akTopsl MpoTekanus npoueccoB (YK-2, VK-
8).

69. Dmueprus ['m60ca kak KpUTEpHl BEPOSITHOCTU M HAMPABICHHOCTH MPOTEKAHHUS
xumuueckoil peakuun (YK-2, VK-8, TIK-1).

70. Xumuyeckas TepMOJAMHAMHMKA MPOLIECCOB FOPEeHUs U TylieHus noxapos (YK-
2, VK-8, T1IK-1).

71. DOHTaNBIUUHBIA U SHTPOMUNHBINA (HAKTOPHI MPOTEKAHUS (HUIUKO-XUMHUECKUX
nporeccoB (YK-2, VK-8, I1K-1).

72. OcCHOBHBIC MOHATHUSA U 3aKOHBI XuMu4eckoi kuHeTuku (YK-2, YK-8).

73. ®axTopbl, BIUSIOIINE HA CKOPOCTh MpoTekaHus mpoieccoB ropenus (YK-2,
YK-8).

74. Dueprus aktuBanuu. KatanuzaTopbl 1 HHTUOUTOPBI, UX BIUSHUE HA CKOPOCTh
peakmuii (YK-2, VK-8, [TK-1).

75. Tunmbl CIOXHBIX pEakUW: IOCIEA0BATENbHbIC, NapaUICIbHbIC, LCIHbIC
peakuu (YK-2, YK-8).

76. llenHele peakuuu, NpoTEKArOIIMe pyu B3pbiBax U noxapax (YK-2, VK-8, I1K-
1).

77. Koncranta paBHoBecus (YK-2, YK-8).

78. Ilpunuun Jle Ilarense — bpayHa u ynpaBieHHe XUMHUYECKUMHU IMPOLIECCAMU
(YK-2, VK-8, TIK-1).

79. Xumuyeckoe paBHOBecue. DakTOpbl, BIUAIONINE HA CMEIICHHE XMMHYECKOTO
paBHoBecus (YK-2, VK-8, TIK-1).

80. dakTophbl, BIUSAIOIIME HA CKOPOCTh ITpoTekanus npoieccoB (YK-2, VK-8).

81. Kunernueckuit kputepuii nporekanust xumuueckux peaxkuuii (YK-2, YK-8).

82. Ilpeamer opraHn4ecko XUMuM. Teopusi CTpOCHU OPTaHUYECKUX COCIUHEHUMN
(VK-2, VK-8, TIK-1).

83. Ilpenenwubie yrieBoaopoabl. CTpoeHue, HOMeHKIaTypa U uzomepusa (YK-2,
YK-8).

84. Cmoco0OsI momyuenus ankanoB (YK-2, VK-8, ITIK-1).

85. TloxapHast omacHOCTh IpeaesbHbIX yriieBoaopoaos (YK-2, VK-8).

86. Knaccudukamms opranndeckux coequnenuit (YK-2, YK-8).

87. Buabl uzomepuu oprannueckux coeanHenui (YK-2, YK-8).

88. Homenknatypa opranndeckux coeaunennit (YK-2, YK-8).

89. CnocoObl moytydeHus ajnkaHoB, IukinoankaHoB (YK-2, VK-8, T1K-1).

90. Ilpumenenue npeaenbHbIX yrieBoaopoaoB (YK-2, VK-8).

91. IloxapHas omacHOCTb NMpeaeabHbIX yriaeBoaopoaoB (YK-2, YK-8).
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92. CpoiicTBa ankaHoB, ukioaakaHoB (YK-2, VK-8, TIK-1).

93. Aunkensl. CtpoeHue, HomeHkaaTypa u uzomepus (YK-2, YK-8).

94. Ankanuensl. CTpoeHue, HomeHkiatypa u uzomepus (YK-2, YK-8).

95. ®usuko-xumMuueckue cBoiictra aakeHoB (YK-2, VK-8, T1K-1).

96. ®usuko-xuMuueckue cBorictra ankaaueHon (YK-2, VK-8, T1K-1).

97. Ankunsl. CTpoeHue, HoMmeHkiIatypa u tumbl uzomepun (YK-2, YK-8).

98. CnocoObl moyuenust ankuHoB (YK-2, YK-8, [TK-1).

99. ®usuko-xumMuueckue cBoiictra ankuHoB (YK-2, VK-8, T1K-1).

100. CrotictBa ankeHoB, ankuHOB (YK-2, VK-8, T1K-1).

101. Apensl. CTpoenue, HoMeHKIatypa, Tumsl nzomepun (YK-2, VK-8).

102. Crioco6s1 momyuenust apenoB (YK-2, YK-8, TIK-1).

103. ®u3nKo-XxMMUYECKHE CBOMCTBA U MOXkapHasi onacHOcTh apeHoB (YK-2, VK-8,
[TK-1).

104. Xumuueckue cBoiictBa apenoB (YK-2, VK-8, I1K-1).

105. Crioco6s1 momyuenust ankeHos (YK-2, VK-8, IT1K-1).

106. CiocoOb1 mosryuenust ankaaueHoB (YK-2, VK-8, TIK-1).

107. CnnocoOb1 mosryuenust ankuHoB (YK-2, YK-8, [TK-1).

108. [IpumeHenue yrieBo1opoaoB ¢ KpaTHbIMU cBsi3amu (YK-2, VK-8).

109. XapakTepuctuka HenmpeaeabHbIX yriieBoaopoaoB (YK-2, VK-8).

110. I[Ipumenenue apenoB (YK-2, YK-8).

111. Oprannueckoe TOIUIMBO M €ro mnepepadoTKa: TBEPIOE, XKUAKOE, ra3000pa3Hoe
TOILJIMBA U MPOAYKTHI uX nepepadotku (YK-2, VK-8, T1IK-1).

IlepedyeHb NpaKTUYECKUX 3aJaHUI 1JIA POBeJIeHHUS MPOMEKYTOYHOH
arrecrauuu (B (popme 3a4eTa ¢ OLEHKOM, 2 ceMeCTp) 10 UTOraM OCBOCHUS
AUCUMIITMHBI « XMMUD)

1. Amromuaun roprounii Metaul. IIpy B3auMOAEHCTBUM ATIOMMHUEBOW IyApPBI C
KHCJIIOPOJOM BBIJIETSECTCS 3HAYUTEIBHOE KOJMYECTBO TEIJIA, YTO NPHUBOAUT K €r0
caMmoBo3ropanuto. Hanucate ypaBHeHue peakiuu ropenus amomunus (YK-2, VK-8, I1K-

1).

2. Kakoe KoIu4ecTBO BeIleCTBa AIFOMUHUS COJEPKUTCS B 00pasiie 3TOro Merauia
maccoi 10,8 r (YK-2, YK-8)?

3. Onpenenute Maccy kapOoHaTa HaTpus (coja) KoandecTBoM BemectBa 0,25 MOib
(VK-2, YK-8).

4. B roast Benukoit OTedecTBEHHOW BOWHBI B MUJIOTCKUX KaOWHAX HUCTpeOHUTENeh
HaXOJWIKNCH JIByXJUTPOBbIE TOHKOCTEHHBIE METAINIMYECKUE aMITyJIbl C HEKOM JKUJIKOCTHIO
— MPOCTEUIIUM MPOTUBOIOXKAPHBIM CpeAcTBOM. [lo pe3ynbTaTaM aHain3a XKUIKOCTb
conepxana 22 % yraepona, 4,6 % Bogopoma u 73,4 % Opoma (o macce). Onpenenure
dbopmyny BemectBa (YK-2, VK-8, I1K-1).

5.Ha xuMHuuYecKOM TMpENNpUITHM B PE3yJbTaT€ CKauyKa BJIEKTPOIHEPTUU
IPOU30IILIO0 KOPOTKOE 3aMbIKAHME Ha IyJIbTE YIMPaBIICHUS, YTO TMOBIEKIO 3a COOOM
HapyLICHUE TEXHOJOTMYECKOrO0 pEeXMMa M B3pPbIB XMMHUYECKOTO PEAKTOopa B LEXE
OPEeAnpusATHs C TMOCIEAYIOIMM TOPEHUEM B 3[aHUHU, YTO MOBJIEKIO0 BbhIOpoc 40 TOHH
ammuaka. Ouenutb pacnpeneneHue AXOB (amMuaka) Ha MECTHOCTU Uil MPUHSTHUS
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yhIpaBiieH4YecKuX pemeHuil no aukeuaaunu YC. Paccunrars BO CKOJIBKO pa3 JaHHBIN Ia3
Jerye WM TsoKesnee Boszayxa. OnpenenuTh Kakoil 00beM OyAeT 3aHUMaTh BbIIEIUBIICHCS
amMmuak. OnpenenuTb KOJIUYECTBO TUIPOKCHAA AMMOHHUSI, KOTOPOE TEOPETUUYECKH MOKHO
MOJIYYUTh MPHU OpolieHuH BeiaenuBiierocs ammuaka (YK-2, VK-8, T1K-1).

6. HazoBute Tpu wu30TOMa BOJIOPOJA, AJIA KaXKJAOTO M3 HUX YKAKUTE YHCIIO
IIPOTOHOB, HEUTPOHOB U AJIEKTPOHOB. UTO Takoe Tsxkenas Boja (YK-2, VK-8, I1K-1)?

7. Kakos cocras sinep uzoronos 2C u 3C, N u °N (YVK-2, VK-8)?

8. CKOIIBKO TIPOTOHOB, HEWTPOHOB, DJIEKTPOHOB cojepxkutcs B arome 22U (VK-2,
YK-8)?

9. KakoBo mMakcMManbHOE YMCIIO 3eKTpOoHOB Ha 4d-opoutamu atoma (YK-2, VK-
8)?

10. 3anummre »nekTpoHHYIO Gopmyny atoma »4Cr. OmpenenuTe KOJIWYECTBO
YPOBHEM, MOAYPOBHEH, BaleHTHBIX IEKTpoHOB (YK-2, VK-8, TTK-1).

11. HanummTe 3neKTpoHHbIE KOH(UTrypamu cneayrommux snementoB: N, Si, Fe, Kr,
Te (VK-2, YK-8).

12. Kakoil WHEpTHBI Ta3 MU MOHBI KAaKUX DJIEMEHTOB MMEIOT OJIMHAKOBYIO
ANIEKTPOHHYIO KOH(PUTYpalMio ¢ YacTHUIIeH, BO3ZHUKAIOIIEH B pe3yibTaTe YyIaleHHUs U3
aToMa KaJIbIUsl BceX BaJICHTHBIX 3J1eKTpoHOB (YK-2, VK-8, [1K-1)?

13. Kakyto BajJ€HTHOCTb, OOYCIOBJICHHYI0 HE CHApeHHBIMH 3JEKTPOHAMU
(CIMHBAJICHTHOCTH), MOXKET MPOSIBIATH ochop M cepa B HOPMAIILHOM M BO30YKJIEHHOM
coctosiHuAX (YK-2, VK-8, I1K-1)?

14. Onpenenure xapaktep cBsizu B moiiekyine HCI, ecnmu D0p=2,1, 30¢=3,0.
OuenuTe noxapHyto onacHocTh Bemectna (YK-2, VK-8, T1K-1).

15. JTnst atoma ¢ DIEKTPOHHON CTPYKTYpoii 1s? 252 2p' HaliiuTe 3HaYeHHE YETHIPEX
KBAaHTOBBIX YHCEN 7, [, m;, m, ONPENEISIOIINX KAKIbI U3 3JIEKTPOHOB B HOPMaJIbHOM
coctosinuu (YK-2, VK-8, IIK-1).

16. 300pa3ute cxeMy 00pa30BaHHUS XMMHYECKHX CBS3€M B MOJEKyJaxX: BOJOPOJA,
XJIOpOBOZIOpoAa, (PTOpoBOAOPOaA. YKAXHUTE TUI THOPUAM3AIMH LEHTPAIBHOTO aToMa,
npocTpancTBeHHOEe cTpoeHne Mojekyn (YK-2, VK-8, T1K-1).

17. Onpenenure TN XMMUYECKOM CBSI3U U PACCMOTPHUTE CXEMbI €€ 00pa30BaHUs B
BelecTBax, umeromux Gopmynsl: Ca, CaF,, F,, OF, (YK-2, YK-8).

18. OnpenenuTh OCHOBHYIO XapaKTEPUCTUKY XUMHUYECKOW CBSA3U - JJIMHY CBSI3HU B
mouiekyne HCl, ecnu MexwbsaaepHoe paccrosinue B mosiekynax H, u Cl, cooTBeTCTBEHHO
pasubl 0,74-10 1'mu 1,99-10 ' M (VK-2, YK-8).

19. Tlouemy Henb3sl TYyIIUTh BOJOM MOXKAphl B XMMHUYECKUX JaOOpaTopusix, rie
pabotaroT ¢ menounbiMu MeTaimiamu (YK-2, YK-8, T1K-1)?

20. CocTaBUTh ypaBHEHHUSI PEAKUMA TOPEHUS MPOCTHIX BEIIECTB: ATIOMUHUSA,
MarHusi, BOJ0po/ia, IMHKa, kaubiwms, pocdopa, cepsl, yriepona (YK-2, VK-8).

21. Hamucatp ypaBHEHUE peakUuu pasiokeHus runoxiopura Hatpus (YK-2, VK-
8).

22. llpuBenute GOpMyIBl OKCHUIOB, KOTOPHIE MOXKHO TIONYyYHUTh IyTEM
npokanuBaHus kuciot coctaBa: H3;BOs, H;POs, HNO,, H,SO,4, HsP,O7 (YK-2, YK-8).

23. U3 nepeuns BemectB: CuSOy4 - SH,0; NaHCO3; Na,CO; - 10H,0; (CuOH),COs;
NH4NO3; KAl(SO4)2, KzSO4, CaCO3; ZHS; BaClz; CaOClz; Mg(OH)Cl, KHS, NazHPO4,
BBIIIUIIINTE OCHOBHBIE COJM, CpeAHHEe (HOpMajbHbIE) COJIM, KHUCJbIE  COJIH,
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KpUCTaJUIOTUAPATHI COJIEH, IBOMHBIE U cMelIanHble coyd. Hasate comu (YK-2, YK-8).

24. [lpuBeauTe TpU NpHUMEPA PEAKIMI MEXAY OKCHJIOM 3JIEMEHTa 2-ro mepuoja u
OKCHUJIOM »dJieMeHTa 4-ro mnepuoja. OxapakTepu3yte CHocoOHOCTb K OKHCIIEHIO
BbIOpaHHBIX 351eMeHTOB (YK-2, VK-8, TIK-1).

25. OnpenenuTbs Maccy CEpHOW KHCJIOTHI, M3PACXOJOBAHHONW HAa HEUTPAIM3ALUIO
120 r runpokcuna Harpus (YK-2, YK-8).

26. Kakyto maccy noJuakpuaoBOM KUCIOThI HEOOXOIUMO B3SITh JIJIsl TPUTOTOBJICHHUSI
0,1% pactBopa maccoit 200 xr (YK-2, YK-8).

27. Kakyro Maccy HUTpaTa KaJiusi MOKHO pacTBOpPUTH B 250 T BobI, HarpeTou 110 70
°C? Kakas macca coJiid BBIKPUCTAJIM3YETCSL U3 3TOTO PacTBOPA, €CIIA €ro 0XJaguTh 10 10
°C? PactBopumocTs HuTpata kanus npu 10 °C cocrasiser 22 r, a npu 70 °C — 138 r Ha
100 r Boasl (YK-2, VK-8, IIK-1).

28. Kakyrwo maccy xpomara kamusi KoCrO4 HyXKHO B3SITh JJIsl OpUrOTOBIEHUs 1,2 11
0,1 M pactBopa (YK-2, YK-8)?

29. UeMy paBHO OCMOTHMYECKOE JIABJICHUE PACTBOPA HEDJIEKTPOJIUTA, COAEPKAIIETO
0,1M B 100 mn Boasl tipu 20°C (YVK-2, VK-8)?

30. Bo BpeMsi pacmMpeHus rasza, BbI3BAHHOTO €ro HarpeBaHHeM, B IIWJIMHJIPE C
IJIOLIAAbIO MoNepPedHoro cedenus S = 200 cM? razy ObLIO MEPENAHO KOIMYECTBO TEIIOTHI
Q = 1,5 10° /I, npuuéM JaBJIE€HHE ra3a OCTaBAIOCh MOCTOSHHLIM U paBHLIM p = 2 * 107
[1a. Ha ckonbKo M3MeHuIach BHYTPEHHSISI SQHEPIHs ra3a, €clid MOpIIeHb NepeABUHYJICS Ha
paccrosiare Ah =30 cm (YK-2, VK-8, T1K-1)?

31. Onpenenure TemioBoi 3ddekt cropanus xkuakoro CSy(x) m0 oOpa3zoBaHUs
razoo0passbix CO; u SO, Ckonpko mMoseit CS; BCTymsT B peaknuio, eciau Boiaenutcs 700
kJIx Tera (YK-2, VK-8)?

32. Paccuwuraiite BennunnHy AS°og ayis mpoiecca Na,O(t) + H,O(x) — 2NaOH(1),
UCIIONIb3Ysl 3HAYEHUs CTaHAapTHHIX 3HTponuil BemecTB (YK-2, VK-8).

33. Paccumraiite u3meHenue oHeprum [mub0ca (AG°wg) s mporiecca
Na,O(t) + H,O(x) — 2NaOH(T) mo 3HaueHusM cTaHAApTHBIX OHHepruii [mbOca
oOpa3zoBaHus BellecTB. BO3MOXHO JIM CaMONpPOU3BOJIbHOE MPOTEKAaHUE PEaAKIUU MpU
crtangapTHbIX yciaoBusax u 298K (VK-2, VK-8, T1K-1)?

34. PaccunTaB Ha ocHOBaHUU TaOMWYHBIX JaHHBIX AG u AS, onpenenure TEMI0BOM
ad ekt peakiuu: NO ) + Cla ) (YK-2, YK-8).

35. C yeMm Oynet 6oJiee MHTEHCMBHO B3aUMOJIEUCTBOBAThH Ia3000pa3HbIN XJIOPUCTHIH
BOAOpO. (B pacuere Ha 1 MOJb): ¢ allfOMUHUEM WK ¢ 0sioBoM? OTBET JaiiTe, pacCunTaB
AG® 06enx peaxumit. IIpoaykTaMu peakuuii SBISIOTCS TBEpAAs COIb M ra3o00pa3HbIA
Bojopon (YK-2, VK-8, TIK-1).

36. [laiiTe xapakTepuUCTUKY peakiuu cuHTe3a okcuaa cepol (VI) U3 okcuima cepbl
(IV) u xucnopoma. PaccmoTpure, Kak HYXHO HM3MEHHTb KOHLEHTPALMIO BEILECTB,
JaBJICHUE U TeMIIepaTypy, 4ToObl cMecTUTh paBHOBecue BrpaBo (YK-2, VK-8, TIK-1).

37. Onpenenure MOPSAOK MO OTAEIBHBIM peareHTaM W OOIMA KUHETUYECKHM
nopsinok npoctoi peaknuii (YK-2, YK-8): Cu(OH), + 2HCI —; SO; + H,O —.

38. Kak u3MEeHUTCS CKOPOCTh XUMUYECKON PEaKIIU:

NO + Clyyy —

[Ipu yBenuyeHUM KOHIIEHTpaluu ToJibko okcuaa azota (II) B 3 pasa, Tonbko xjopa

B 3 paza U OJHOBPEMEHHOM YBEJIMUYECHUH KOHIIEHTpaluu ooboux BemecTB B 3 paza (YK-2,
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VK-8, [IK-1)?

39. Onpenenure MOPSAOK MO OTAEIBHBIM pEareHTaM W OOIMA KUHETUYECKHM
nopsiiok npocrtoit peakiuu (YK-2, YK-8):

NO + Hz —

40. Kak U3MEHUTCSI CKOPOCTh MTPOCTON PEAKIIUH:

NOg) + Clapy —

[Tpu yBenuyeHUM KOHIIEHTpaluK ToJibko okcua azoTa (II) B 3 pasa, Tonbko xjopa
B 3 paza U OJHOBPEMEHHOM YBEJIMUCHUH KOHIIEHTpaluu oboux BemecTB B 3 paza (YK-2,
VK-8, TIK-1)?

41. Bo CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh XUMHUECKON PEaKIIHH:

A+B— A2B3

Ecnu koHieHTpauus A yBenuuuBaercs B 4 pa3a, KoHUeHTpauus B ymensiaercs B 4
pa3a? Ecnu naBnenue B cucreme ymenblaercs B 2 pasza (YK-2, VK-8, I1K-1)?

42. CKOJIBKO Ti- U G- CBsI3el coJiepkuT Mosiekyna nentaguena-1,3 (YK-2, YK-8)?

43. Kakue peakuu uAyT M0 npaBuity MapKOBHUKOBA: MPOIEHAa U OPOMOBOOPOIA;
OyteHa-1 u Bonbl; OyTeHa-1 u 6poma; OyTeHa-2 u Bojopoja; OyreHa-1 u XJ0poBOAOPOAA;
stusneHa u kuciopoaa (YK-2, YK-8).

44. ]Ins TOJHOrO B3aMMOJIEUCTBHS HEKOTOPOrO KOJIMYECTBA CMECH JTUJIEHA U
OyreHa-2 ¢ OpoMoM u3pacxonoBaHo 96 r Opoma. Ilpu MmoaHOM CropaHuM TaKoOro ke
KOJIMYECTBa CMECH YIJIEBOJIOPOJOB 0OpazoBasiock 18 r Boabl. Haitaure oObeMHbIE 105U
BemiectBa B cMecH (YK-2, VK-8, T1K-1).

45. Ilpu B3auMOAEMCTBUU OJHOTO M TOTO € KOJIMYECTBA aJIKEHA C Pa3IMYHBIMU
raJIOTeH BOJOPOJaMU 00pa3yeTcs COOTBETCTBEHHO 7,85 T XJIOpMPOU3BOIHOTO WK 12,3 T
OopomnpounzBoanoro. Onpenenure MojeKyspHyto ¢popmyiy ankena (YK-2, VK-8, I1K-1).

46. Hanmucatb CTpyKTypHbIE (hOPMYJIBI BCEX aTKaHOB C MATHIO aTOMaMH yriepojaa B
rinaBHoM nenu. HazoBute ux no cucremarnueckoit Homenkinatype (YK-2, YK-8).

47. YrneBoJlopol HWMeEET BJIEeMEHTHBIM coctaB: 82,76% yrnepoma u 17,24%
Bosiopoaa (mo macce). [Ipu xmopupoBannm (pagukaabHOM) YTIAEBOAOPOI OOpa3yeT IBa
MU30MEPHBIX MOHOXJOpUAA — TEpPBUYHBIA M TpeTuuHbld. Onpeaenure CTpPOEHUE
ucxoanoro yriaerogopoaa (YK-2, VK-8, I1K-1).

48. Ins MOJHOTO B3aMMOJICUCTBHS HEKOTOPOTO KOJMYECTBA CMECHU JTHIIEHA U
OyTuHa-2 ¢ OpoMoM u3pacxojoBaHo 96 r Opoma. [Ipy MOTHOM CropaHuM TaKOro K€
KOJIMYECTBa CMECH YIJIEBOJIOPOJOB 0OpazoBasiock 18 r Boabl. Haitnure oObeMHbIE 105U
BemiecTBa B cMecH (YK-2, VK-8, T1K-1).

49. IIpu B3auMOJIEHCTBUU OJTHOTO M TOTO K€ KOJMYECTBA aJKEHA C Pa3TUYHBIMU
raJIOTeH BOJIOPOJaMU 00pa3yeTcss COOTBETCTBEHHO 7,85 T XJIOPMPOU3BOIHOTO WK 12,3 T
opomnponzBoaHoro. Onpenennure MojeKysipHyto ¢popmyiy ankena (YK-2, VK-8, I1K-1).

50. CKOJIBKO TIEPBUYHBIX, BTOPUYHBIX W TPETHYHBIX CIHUPTOB MPUBEACHO HUXKE?
Hanucate ctpykrypHble ¢opmynbl, Ha3BaTh coeauHenus: CH;OH, CH3;CH,OH,
(CH3);COH, (CH3);CCH,OH, CH3CH(OH)C,Hs, C,HsCH(CH;3)CH,OH (YK-2, YK-8).

7.1.2 IlepeyeHb BONPOCOB /ISl POBECHUS MPOMEKYTOYHOM aTTeCTAIUN
(B popme 3Kk3ameHa, 3 ceMecTp) MO UTOraM OCBOEHM S TUCHUIIMHBI « XUMHUSI»

I. OcHoBHbIC MOHATUS XUMHH. OCHOBHBIC MOJIOXKCHHUS ATOMHO-MOJICKYJISAPHOTO
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yuenus (YK-2, VK-8, TIK-1).

2. Crexuomerpuueckue 3akoHbl (YK-2, YK-8).

3. I'azoBnie 3akonbl (YK-2, YK-8).

4. YpaBHeHHs COCTOSIHUSA peanbHbIX ra3oB (YK-2, YK-8).

5. O6bmee npeacrasienue o ctpoenun atoma (YK-2, VK-8, T1K-1).

6. KBaHTOBBIC uHnCIIa, IPUHIMITBI pacnpeaesieHus eKTpoHoB B atome (YK-2, VK-
8, IIK-1).

7. Xumudeckas cBsi3b. Tumnbl xumuueckoit cBsas3u (YK-2, YK-8).

8. MexxmonekynsapHoe B3aumoericteue (YK-2, VK-8, I1K-1).

9. MeTo/ BaJIGHTHBIX CBA3EH, TEOPUS OTTAIIKUBAHUSI BAJICHTHBIX JJICKTPOHHBIX Map
(VK-2, VK-8, TIK-1).

10. Iopsimok 3amoJiHEHUsI 3JIEKTPOHAMU SHEPreTUYECKUX YPOBHEH U MOJYpPOBHEN:
s-, p-, d-, f-anmemenTs! (YK-2, YK-8).

11. CtpoeHne 3MEeKTPOHHBIX 000J0YeK OKHMCIUTENeH u roprounx BemecTB (YK-2,
VK-8, I[IK-1).

12. BHyTpu- 1 MexxMoJiekyspHas BogopoaHas cBsasb (YK-2, YK-8).

13. CtpoeHnue razos, xxuakocrer u TBEpabIX Teu (YK-2, YK-8).

14. OcHoBHBIEC TUIIBI KpUCcTaUTHUYEeCKUX peméTok (YK-2, YK-8).

15. Tunsl nonusupyromiero uznyyenus (YK-2, VK-8).

16. Ycroituusble n HeycToluuBbie n3otorsbl (YK-2, YK-8).

17. PanuoakTuBHbBIe 0TX0/1bI U X nepepadotka (YK-2, VK-8, T1K-1).

18. DnekTponHas cTpykrypa atomoB (YK-2, VK-8).

19. CtpykTypa nepuoinyeckoid CUCTEMbl XMMHUYECKUX 3nneMeHTOB (YK-2, VK-8,
ITK-1).

20. Ilepuoauueckoe HU3MEHEHHE CBOMCTB Xxumuueckux anemeHTOB (YK-2, VK-8,
ITK-1).

21. BaneHTHOCTb U cTeneHb okucieHus anementa (YK-2, YK-8).

22. Baxneimue okucnutenu U BocctanoButenu (YK-2, VK-8).

23. Knaccudukaius oKucIuTeIbHO-BOCCTaHOBUTENbHBIX peakiuid (YK-2, YK-8).

24. TlporHo3upoBaHHE MOKAPOB3PHIBOOMACHBIX CBOWCTB MPOCTHIX BELIECTB B
3aBUCUMOCTH OT TIOJOKEHHUS DJEMEHTOB B MEPUOJAMYECKON TaOIUIEe XUMHYECKUX
anemenTtoB /.. Menneneera (YK-2, VK-8, T1K-1).

25. ITo6ouHbIEe MOATPYIITBI TEPUOAUUECKON TaOIUIIBI XUMUYECKUX 351eMeHToB J[.U.
Menneneera (YK-2, YK-8).

26. llepronnueckoe U3MEHEHHE CBOMCTB XMMUUYECKUX AJIEMEHTOB: PaJInyChl aTOMOB
Y MOHOB, YHEPTUsS MOHU3ALNH, SHEPTHS CPOJICTBA K DJIEKTPOHY, IMEKTPOOTPUIIATEIbHOCTb,
KHCJIOTHO-OCHOBHBIE M OKHCIIMTEIbHO-BOCCTAaHOBUTENbHBIE CBOMcTBa BemlecTB (YK-2,
VK-8, I[IK-1).

27. Knaccuduxanus neopranndeckux coenunenuit (YK-2, YK-8).

28. Okcupl, ciocoOb! morydeHus1, xumuaeckue cpoiictra (YK-2, VK-8, T1K-1).

29. KucnoTsl, criocoOsI moydeHus, xumuaeckue cBoiictra (YK-2, YK-8, I1K-1).

30. OcHoBaHus, criocoObI nmoaydeHus, xumudeckue ceoictna (YK-2, VK-8, T1K-1).

31. XapakrepucTtuka noxkapHoi onacHoctu MetayioB (YK-2, YK-8).

32. Baxnelmue coeuHEHUs] HEMETAIIJIOB: OKCHUJIbI, HUTPHUIbI, OOPHIbI, KapOu bl
(VK-2, YK-8).
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33. Conu, criocoOb1 mosydenusi, xumuueckue cporicta (YK-2, VK-8, TIK-1).

34. Heroptrouue ra3sl kak oraetymainue Bemiectsa (YK-2, YK-8).

35. Oxcunuksuthl (YK-2, VK-8).

36. Heopranuyeckue B3pbiBuathie BemecTa (YK-2, VK-8).

37. TloxapoB3pbhIBOOINACHBIE CBOMCTBA MPOCTHIX BEIIECTB W XMMHYECKHUX
coequnenuit (YK-2, YK-8).

38. O6mas xapakrepuctuka pactBopoB (YK-2, YK-8).

39. Mexanusm mniporieccoB pactBopenus (YK-2, VK-8, T1K-1).

40. Knaccudukamus pactsopos (YK-2, YK-8).

41. Cnoco0sI Bepaskenusi coctaBa pactBopoB (YK-2, VK-8).

42. KonnuratuBHble cBolcTBa pactBopoB (YK-2, VK-8).

43. Ocmoc. JlaBnenue napa pactBopoB. 3akoHbl Payns (YK-2, VK-8, T1K-1).

44. PactBopuMocTtsb BemiecTB (YK-2, YK-8).

45. Teopus sanexktponutuyeckoit nuccounanuu (YK-2, VK-8, I1IK-1).

46. KonnuecTBeHHbIE XapaKTepUCTUKH Mporiecca qucconuanuu (YK-2, YK-8).

47. CunbHble u cnadbie snekTpoauTsl (YK-2, YK-8).

48. Bogopoansrii mokasatens cpenbl (YK-2, VK-8).

49. duszuko-xumuieckue croiicta Bojbl (YK-2, VK-8, I1K-1).

50. Bona kak ornerymaiee BemiectBo (YK-2, YK-8).

51. Ileperonka. Pextudukarus. 3akonsl Konosanona (YK-2, VK-8, T1K-1).

52. Psn craHmapTHBIX JJIEKTPOJHBIX TMOTeHIManoB. YpaBHenue Hepncra (VK-2,
VK-8, T1K-1).

53. Xumuyeckne HMCTOYHHMKM TOKA: TaJlbBaHUYECKHH 3JIEMEHT, aKKyMYJATOD,
Oatapes, TorumBHBIN d1eMeHT (YK-2, YK-8).

54. Koppo3us METAIIIOB, OCHOBHBIE BUIbI KOppo3un MeTaiioB (YK-2, VK-8).

55. Metozpl 3alUThl METAJUIOB U UX CILUIaBOB OT Koppo3uu (YK-2, YK-8).

56. DnekTpoinus, 3akonsl Dapanes (YK-2, VK-8, I[IK-1).

57. TloxapHasg OIIACHOCTh MPOLECCOB, MNPOTEKAKMMUX B JJIEKTPOXUMHYECKUX
cucremax (YK-2, YK-8).

58. OcHoBHble noHsaTus TepmoguHamuku (YK-2, YK-8).

59. Ilocrynatel Tepmoaunamuku (YK-2, YK-8).

60. 1-p1if 3akoH TepmoauHamuku. IuTanenus (YK-2, VK-8, T1IK-1).

61. 3akonsl Tepmoxumuu (YK-2, VK-8, [TK-1).

62. Kiaccudpuxanus repmonunamudeckux cuctem (YK-2, VK-8).

63. CrannapTHble SHTaJIbINKN 00pazoBanus u cropanus BemecTs (YK-2, YK-8).

64. IlpakTuyeckoe HCIONB30BAHME SHTAIBIHA O00pa30BaHUA ISl  OLIEHKH
ycroituuBoctu BemiecTB (YK-2, VK-8, I1K-1).

65. IlpakTMyeckoe HCMOJAB30BAHME SHTAIBIHWN  CrOpaHus  BEIIECTB  JJIs
OPHUEHTUPOBOYHOM OIIEHKH NokapHoit onacHocTH BemecTB (YK-2, VK-8, ITK-1).

66. OOpatumeie u HeoOpaTumbie mporiecchl (YK-2, VK-8).

67. 2-oii 3akoH TepmoauHamuku. IuTponus (YK-2, VK-8, I1K-1).

68. DHTaNBNUUHBIA U SHTPONUUHBIN (pakTOpsl MpoTekaHus npoiecco (YK-2, VK-
8).

69. Oueprus ['nb66ca kak KpUTepUil BEPOSTHOCTH U HAMPABIEHHOCTH MPOTEKAHUS
xumuueckoit peakuuu (YK-2, VK-8, TIK-1).
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70. Xumuyeckas TepMOJAMHAMHUKA MPOLIECCOB FOPEeHUs U TylieHus noxapos (YK-
2, VK-8, T1IK-1).

71. DOHTanbIUUHBIA U SHTPOMUNHBINA (HAKTOPHI MPOTEKAHUS (HUINKO-XUMHUECKUX
nporeccoB (YK-2, VK-8, I1K-1).

72. OcCHOBHBIC MOHATHUS U 3aKOHBI XuMu4eckoi kuHeTuku (YK-2, YK-8).

73. ®axTopbl, BIUSIOIINE HA CKOPOCTh MpoTekaHus mpoieccoB ropenus (YK-2,
YK-8).

74. Dueprus aktuBanuu. KatanuzaTopbl ¥ HHTUOUTOPBI, UX BIUSHUE HA CKOPOCTh
peakiuii (YK-2, VK-8, [TK-1).

75. Tunmbl CIOXHBIX peEakIUW: IOCIEA0BATENbHbIC, NapaUIeiIbHbIC, LCIHbIC
peakuu (YK-2, YK-8).

76. llenHble peakuuu, NpoTEKaroIIMe py B3pbiBax U noxapax (YK-2, VK-8, I1K-
1).

77. Koncranta paBHoBecus (YK-2, YK-8).

78. Ilpunuun Jle Ilarense — BpayHa u ynpaBieHHEe XUMHUYECKUMHU IMPOLIECCAMHU
(VK-2, VK-8, TIK-1).

79. Xummueckoe paBHOBecHe. DAKTOPHI, BIUSAIOIINE HA CMEIICHHE XUMHUUYECKOTO
paBHoBecus (YK-2, VK-8, TIK-1).

80. dakTophl, BIUSAIONIME HA CKOPOCTh ITpoTekanus mpoieccoB (YK-2, VK-8).

81. Kunernueckuit kputepuid nporekanust xumuueckux peakuuii (YK-2, YK-8).

82. Ilpeamer opraHn4eckol XUMuM. Teopusi CTpOCHUS OPTaHUYECKUX COECTMHEHUMN
(YK-2, VK-8, TIK-1).

83. Ilpenenwubie yrieBomopoabl. CTpoeHue, HOMEeHKIaTypa U uzomepusa (YK-2,
YK-8).

84. Cmoco0OsI momyuenus ankanoB (YK-2, VK-8, IT1K-1).

85. TloxapHast omacHOCTh NMpeaesbHbIX yriieBoaopoaos (YK-2, VK-8).

86. Knaccudukamms opranndeckux coequnenuii (YK-2, YK-8).

87. Buasl uzomepuu oprannueckux coeanHenui (YK-2, YK-8).

88. Homenknatypa opranndeckux coeaunennit (YK-2, YK-8).

89. CnocoOsl mostydeHus ajkaHoB, IukinoankaHoB (YK-2, VK-8, T1K-1).

90. Ilpumenenue npeaenbHbIX yrieBoaopoaoB (YK-2, VK-8).

91. IloxapHas omacHOCTb NpeaeabHbIX yriaeBoaopooB (YK-2, YK-8).

92. CaoiicTBa asnikaHoB, nukiaoankanoB (YK-2, VK-8, I[TK-1).

93. Aunkensl. CTpoeHue, HomeHkiarypa u uzomepus (YK-2, VK-8).

94. Anxaguensl. Ctpoenue, HomeHknarypa u uzomepus (YK-2, VK-8).

95. ®usuko-xumuueckue cporictra ankeHos (YK-2, VK-8, T1K-1).

96. ®usuko-xuMuueckue cBoiictra ankaaueHos (YK-2, VK-8, I1IK-1).

97. Ankunel. CTpoeHue, HoMeHKIaTypa u Tinsl nzomepun (YK-2, YK-8).

98. Cmoco06b1 nomyuennst ankuHoB (YK-2, VK-8, TIK-1).

99. ®wusuko-xumuueckue crorictra ankuHoB (YK-2, VK-8, T1K-1).

100. CroiictBa ankeHoB, ankuHOB (YK-2, VK-8, T1K-1).

101. Apenbl. CTpoeHue, HOMEHKJIATYpa, TUIIBI U30MEPHHU.

102. Cnioco0s1 mostyuenust apeHoB (YK-2, VK-8, T1K-1).

103. ®u3uKO-XUMHUYECKHE CBOMCTBA U IMOXapHas onacHocTh apeHoB (YK-2, VK-8,
[1K-1).
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104. Xumuueckue cBoiictBa apenoB (YK-2, YK-8, I1K-1).

105. Crioco6s1 momyuenust ankeHos (YK-2, VK-8, IT1K-1).

106. CiocoOb1 mosryuenust ankaaueHoB (YK-2, VK-8, TIK-1).

107. CnnocoOb1 mosryuenust ankuHoB (YK-2, YK-8, [TK-1).

108. [IpumeHenue yrieBoopoaoB ¢ KpaTHbIMU cBsi3amu (YK-2, VK-8).

109. XapakTepuctuka HenmpeaeabHbIX yrieroaopoaos (YK-2, YK-8).

110. I[Ipumenenue apenon (YK-2, YK-8).

111. Oprannueckoe TOIUIMBO M €ro mepepadoTka: TBEPIOE, XKUAKOE, ra3000pa3Hoe
TOILJIMBA U MPOAYKTHI uX nepepadotku (YK-2, VK-8, T1IK-1).

112. T'anorennpousBoiHbIe YIIIeBOA0po10B. CTpoeHrne, HOMEHKIIATypa, U30Mepus,
knaccuukanus (YK-2, YK-8).

113. CnocoObl moay4yeHUs] TaJoreHnpou3BOAHBIX yrieoaopogaoB (YK-2, VK-8,
[TK-1).

114. ®U3UKO-XMMHUYECKHE CBOMCTBA TaJIOTEHIIPOM3BOAHBIX yriieBoaopoaoB (YK-2,
VK-8, I[IK-1).

115. IlpumeHeHue rajJoreHnpou3BOAHBIX YIIIEBOJOPOAOB. XIaA0HBI — HHTHOUTOPHI
ropenus (YK-2, YK-8).

116. [Tonyuenue rajoreHpou3BoIHbIX yriaeBoaopooB (YK-2, VK-8, I1K-1).

117. Cniupthl 1 penonbl. CTpoenue, HoMeHkatypa, uzomepus (YK-2, YK-8).

118. CnocoObl mostyuenust cnupTtoB U ¢enosoB (YK-2, VK-8, I1K-1).

119. Xumuueckue cBoiictBa cnuptoB (YK-2, VK-8, T1K-1).

120. Xumuyeckue cBoictBa npocthix 3¢upoB (YK-2, VK-8, I1K-1).

121. IIpocteie 3¢puprl. CTpoenue, HoMeHKIaTypa, nzomepus (YK-2, YK-8).

122. Cnoco6s! nomyuyenus npoctbix 3¢upos (YK-2, VK-8, I[1IK-1).

123. Xumnueckue cBoiicta npocthix 3¢upoB (YK-2, VK-8, I1K-1).

124. Muoroatomusie cnupthl. CTpoeHue, HoMeHkatypa, uzomepus (YK-2, YK-8).

125. ITlpumeHeHne THAPOKCUIBHBIX TPOU3BOAHBIX yriieBo1opoaoB (YK-2, VK-8).

126. ®U3NKO-XMMHYECKHE CBOMCTBAa CIUPTOB, (eHOJOB, MpocThiX 3pupoB (YK-2,
VK-8, TIK-1).

127. Ctpoenue, HOMEHKIIaTypa, H30Mepust ajibieru1oB U keToHoB (YK-2, VK-8).

128. CnnocoObI mostydeHust kKapooHmIbHBIX coequnennil (YK-2, VK-8, T1K-1).

129. Xumudeckue cBoiicTBa KapOoHMWIbHBIX coequuennii (YK-2, VK-8, T1K-1).

130. [Ipumenenue kapOOHUIBbHBIX oprannueckux coenuHenuit (YK-2, YK-8).

131. Kapbonossie kuciotel. CtpoeHue, HoMeHkIaTypa, uzomepus (YK-2, YK-8).

132. Crioco6s1 mosyuenust kapooHoBbIx kucioT (YK-2, VK-8, TIK-1).

133. Xumuueckue cBorictBa kapOoHOBBIX KucioT (YK-2, VK-8, TIK-1).

134. ®yHKITMOHAILHBIE IPOU3BOIHBIC KapOOHOBBIX KHCJTIOT: COJH,
raJloreHaHTUJIPHUIbI, AaHTHUAPUIBI, CIIOKHBIE 3(UpPBL, kUpbl, BocKU U MbUTa (YK-2, YK-8).

135. CriocoOb1 monydeHuss (QyHKIIMOHAIBHBIX MPOU3BOAHBIX KAPOOHOBBIX KHCIIOT
(YK-2, VK-8, TIK-1).

136. ®U3UKO-XMMHYECKHE CBOMCTBA MPOM3BOAHBIX KapOOHOBBIX KucioT (YK-2,
VK-8, T1K-1).

137. XapakTeprcTHKa MOKapHON OMACHOCTH KUCJIOPOJICOACPKAITUX OPTaHUYECKUX
coenunenuit (YK-2, YK-8).

138. CamoBosropanue macen u xupoB (YK-2, VK-8, I1K-1).
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139. ®U3UKO-XMMUYECKHE  CBOMCTBA  KHUCJIOPOJCOAEPKAUIUX  OPraHUYECKUX
coequnenuit (YK-2, YK-8, TIK-1).

140. AzoTconepxaiire OpraHMuecKue COeIMHEHUs: aMUHbI, HUTPOCOECIUHEHUS, UX
OCHOBHBIE (hu3uko-xumuueckue cpoiictra (YK-2, YK-8).

141. KpaTkast xapakTepUCTHKa B3pPbIBUATHIX a30TCOACPKAIIMX OPTraHUYECKUX
coequnenuit (YK-2, YK-8).

142. OCHOBHBIE TOHATHUS XUMHUHM BBICOKOMOJICKYJSIpHBIX coeauHenuit (YK-2, VK-
8).

143. Homenknatypa u kinaccudukanus nomumepon (YK-2, YK-8).

144. Cnoco6s! nonyuyenus noiaumepoB (YK-2, VK-8, TIK-1).

145. Xumnueckue npespaiienus noaumepos (YK-2, VK-8, TIK-1).

146. Nectpykuus nonumepos (YK-2, VK-8, TIK-1).

147. Kucnopoansiit unaekc noaumepon (YK-2, YK-8).

148. Komno3uinrionusie noauMepHbie Matepuaisl (YK-2, VK-8).

149. ®usuko-xumMuueckue cpoiictra nonumepon (YK-2, VK-8, T1IK-1).

150. Uuruburopsl ropeHus nmoauMepHbix MatepuanoB (antunupensl) (YK-2, VK-8,
[1K-1).

151. OruesamnutHble nosuMmepHbie MmaTepuansl (YK-2, YK-8).

152. Nucnepcuble cuctemsbl. Knaccudukanus, cnocoos! nomyuenus (YK-2, YK-8).

153. [ToBepxHocTHbIe siBiieHUs. Ctpoenue kosmouanbix yactuil (YK-2, VK-8, T1K-
1).

154. Cop6umonnsie mporieccol (YK-2, VK-8, T1IK-1).

155. CmaunBanre M pacrekaHue xKuakocTel. KpaeBoil yrosn cmaunBaHus U
koa¢¢unment pacrexanus (YK-2, VK-8, T1K-1).

156. I[ToBepxHOCTHO-aKTHBHBIE U MHAKTUBHbIE BellecTBa (YK-2, YK-8).

157. Kanumisipeple  ABJIEHHS W KamWwUBIpHas KOHJCHCALMs Ha TMOPUCTHIX
aacopoentax (YK-2, VK-8, I1K-1).

158. MosieKyasipHO-KMHETHYECKUE, ONITUYECKHE U 3JIEKTPOKUHETUYECKHE CBOMCTBA
muctiepcHbix cucteM (YK-2, YK-8).

159. YcroitunBocTth 1 pazpyuienue koutonauabix cucteM (YK-2, VK-8, I1K-1).

160. Omynbcun. [lensl. Aspo3zonu. [lopomku (YK-2, YK-8).

161. ITonyuenune aucnepcHbix cucteM (YK-2, VK-8, I1K-1).

IlepeyeHb NPaKTUYECKUX 3aJaHUIN NJISl IPOBEACHU MPOMEKYTOUYHOM
arrecrauuu (B (popme IK3aMeHa, 3 cemecTp) M0 UTOraM OCBOCHHS
AUCUMILTHHBI « XHMUD»

1. AmomuHni roproounid metamul. [Ipu B3auMoaencTBuu aarOMUHUEBOW IyJIpHI €
KMCJIOPOAOM BBIIEIAECTCS 3HAYMUTENIBHOE KOJWYECTBO TEIUIA, YTO IPUBOAUT K €ro
caMmoBo3ropanuto. Hanucate ypaBHeHue peakiuu ropenus amomunus (YK-2, YK-8, ITK-

1).

2. Kakoe KOJIMYECTBO BEIIECTBA AIIOMUHHUS COAEPKHUTCS B 00pas3le 3TOro
meTtaiina maccoi 10,8 r (YK-2, YK-8)?

3. Omnpenenure Maccy kapOoHara HaTpus (coma) koauuecTBoMm BemiectBa 0,25
Motk (YK-2, VK-8).
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4. B roast Benukoit OTedecTBEHHOW BOWHBI B MIIOTCKUX KaOMHAX UCTpeOUTENIeH
HaXOJWIKNCH JIByXJUTPOBbIE TOHKOCTEHHBIE METAIUTMYECKUE aMITyJIbl C HEKOM JKUJIKOCTHIO
— MPOCTEHIIMM MPOTUBOIOXKAPHBIM CpeAcTBOM. [lo pe3ynbTaTaM aHain3a XUIKOCTb
conepxana 22 % yraepona, 4,6 % Bogopona u 73,4 % Opoma (o macce). Onpenenure
dhopmyny BemectBa (YK-2, VK-8, I1IK-1).

5. Ha XxumuuyeckoM MpeanpusiTUM B pPE3yabTaTe€ CKayKa »dJIEKTPOIHEPIUU
IPOU30IILIO0 KOPOTKOE 3aMbIKAHME Ha IyJIbTE YIMPaBICHUS, YTO TIOBIEKIO 3a COOOM
HapyLICHUE TEXHOJOIMYECKOrO0 pEeXMMa M B3pbIB XMMHUYECKOTO PEAKTOpa B LEXE
OPEeAnpusATAs C MOCIEAYIOIMM TFOPEHUEM B 3[aHUHU, YTO MOBJIEKIO BbhIOpoc 40 TOHH
ammuaka. Ouenuth pacnpeaenenne AXOB (amMuaka) Ha MECTHOCTH Jisl TPUHSITHUS
ylIpaBieH4YecKuX pemeHuil no aukeuaaunu YC. Paccunrars BO CKOJIBKO pa3 JaHHbBIM Ia3
Jierye WM Tsokesnee Bosayxa. OnpeaenuTh Kakoil 00beM OyAeT 3aHUMaTh BBIJICIUBIICHCS
ammuak. OnpenenuTb KOJIWYECTBO THAPOKCUAA AMMOHHUSI, KOTOPOE TEOPETUYECKH MOXKHO
MOJIYYUTh NpH opomieHuu Boiaenusiierocs ammuaka (YK-2, YK-8, I1K-1).

6. HazoBure Tpu H30TONA BOAOPOAA, JUISI KAXJAOrO0 W3 HUX YKAXKUTE YHCIIO
IIPOTOHOB, HEUTPOHOB U AJEKTPOHOB. UTO Takoe Tsxkenas Boja (YK-2, VK-8, I1K-1)?

7. Kaxos coctas sauep nzoronos 2C u PC, N u °N (VK-2, YK-8)?

8.  CKOJNBKO MPOTOHOB, HEWTPOHOB, DIIEKTPOHOB coaepxkutcs B atrome 233U (VK-2,
YK-8)?

9. KakoBo makcumaiabHOE YHCIo AIeKTpoHOB Ha 4d-opoutanm atoma (YK-2, VK-
8)?

10. 3amumure 37eKTpoHHYIO (opmyny aroma »4Cr. Omnpenenure KOJUYECTBO
YPOBHEM, MOAYPOBHEH, BaleHTHBIX IEKTpoHOB (YK-2, VK-8, T1K-1).

11. HamummTe 31ekTpoHHbIE KOHGUTYpalMK ciaeayromux neMenTos: N, Si, Fe,
Kr, Te (YK-2, YK-8).

12. Kakoil WHEpPTHBIM ra3 W HMOHBl KaKMX 3JIEMEHTOB HMMEIT OJMHAKOBYIO
AIIEKTPOHHYIO KOH(MUTYpaIMIO0 C YacTHUIIeH, BO3HUKAIOIIEH B pe3yJbTaTe yAaJCHUS W3
aToMa KaJIbIUsl BceX BaJICHTHBIX 31eKTpoHOB (YK-2, VK-8, ITK-1)?

13. Kakyio BaJeHTHOCTb, OOYCJOBJIICHHYIO HE CHApEHHBIMH 3JEKTPOHAMU
(CIMHBAJICHTHOCTH), MOXKET MPOSIBIATH ochop U cepa B HOPMAILHOM M BO30YKJIEHHOM
coctosHuAX (YK-2, VK-8, I1K-1)?

14. Omnpenenute xapakrep cBsizu B Moiiekysne HCI, ecniu D0p=2,1, 30¢=3,0.
OnenuTe noxxkapHyto omacHocTh BemecTa (YK-2, VK-8, T1K-1).

15. Jlna aToMa ¢ DIIEKTPOHHOM CTpYKTypoi 1s? 2s? 2p! Halinure 3HaueHME YETBIPEX
KBAaHTOBBIX YHCEN 7, [, m;, m, ONPENEISIOIINX KAKIbI U3 3JIEKTPOHOB B HOPMaJIbHOM
coctosinuu (YK-2, VK-8, IIK-1).

16. M3oOpas3ute cxeMy 00pa30BaHMs XUMUYECKUX CBsI3€i B MOJIEKYJIaX: BOJAOPO/a,
XJIOpOBOZIOpoAa, (PTOpoBOAOPOaA. YKAXKHUTE TUI THOPUAM3AIMM LIEHTPAIBHOTO aToMa,
pocTpaHCcTBEHHOE cTpoeHne Monekyl (YK-2, VK-8, I1IK-1).

17. Omnpexnenute TUII XUMUYECKOH CBSI3U U pACCMOTPUTE CXEMBI €€ 00pa30BaHMUsI B
BemecTBax, umeromux Gopmynsl: Ca, CaF,, F,, OF, (VK-2, YK-8).

18. Omnpenenuts OCHOBHYIO XapaKTEPUCTUKY XMMUYECKOW CBSI3M - IJIMHY CBSI3H B
mouiekyne HCl, ecnu MexwbsaaepHoe paccrosinue B mosiekynax H, u Cl, cooTBeTCTBEHHO
paBubl 0,74-10 1'mu 1,99-10 ' M (VK-2, YK-8).

19. TloueMy Henb3s TYHIUTh BOJAOW MOXKApbl B XMMUYECKUX J1a0OpaTOpusix, rae
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pabotaroT ¢ menounbiMu MeTaimiamu (YK-2, YK-8, T1K-1)?

20. CocTaBUTh YpaBHEHHUS PEAKIUA TOPEHUS MPOCTHIX BEIIECTB: ATIOMHUHUSA,
MarHus, BoJIOpoJia, IUHKa, Kaybius, hocdopa, cepsl, yriepoaa (YK-2, VK-8).

21. Hanwucate ypaBHeHUE peakiuu paszyioxenus runoxygoputa Hatpus (YK-2, VK-
8).

22. IlpuBegute QOpMyNBl OKCHUAOB, KOTOPbIE MOXHO TIOJYyYUTh MyTEM
npokanuBaHus kuciot coctaBa: H3;BOs, H;POs, HNO,, H,SO4, HiP,O7 (YK-2, YK-8).

23. U3 mepeuns BemectB: CuSO; - 5SHO; NaHCOs; Na,CO; - 10H20;
(CUOH)2C03; NH4NO3; KAI(SO4)2, KQSO4, CaCO3; ZHS; BaClz; CaOClz; Mg(OH)Cl,
KHS; Na,HPO,, BBIIUIINTE OCHOBHBIE COJIM, CPEIHUE (HOPMAJIBHBIE) COJIA, KUCIIBIE COJIH,
KpUCTaJUIOTUAPATHI COJIEH, IBOMHBIE U cMelIanHble coyd. Hasate comu (YK-2, VK-8).

24. IlpuBegute TpU NMpUMeEpa PEaKLM MEXIY OKCHUIOM 3JIEMEHTA 2-T0 Mepuoaa u
OKCHIOM »3neMeHTa 4-ro mnepuoaa. OxapakTepusylTe CIoCOOHOCTh K OKHUCIICHIO
BBIOpaHHBIX 351eMeHTOB (YK-2, VK-8, T1K-1).

25. Omnpenenutrb Maccy CEpHOM KHUCIOTHI, U3PACXOJOBAHHOW HA HEUTpaIU3aLUIO
120r runpokcuaa Hatpus (YK-2, VK-8).

26. Kakyio Maccy TMOJMAKpUIOBOM  KUCIOTHI  HEOOXOAUMO  B3SITh IS
npurotosienus 0,1% pactBopa maccoit 200 kr (YK-2, VK-8).

27. Kakywo maccy HUTpaTa Kajaus MOXXHO pacTBOPUTH B 250 T BOJIbI, HArpETOM 10
70 °C? Kakast macca cou BBIKPUCTAJUIM3YETCSl U3 3TOTO pacTBOPA, €CJIU €r0 OXJIAIUTh J10
10 °C? PactBopumocTs HuTparta kanust npu 10 °C cocraBnser 22 r, a npu 70 °C — 138 r
Ha 100 r Boasl (YK-2, VK-8, I1K-1).

28. Kakyro maccy xpomara kanusi KoCrO4 HyHO B34Th AJisl TpUTroTOBIeHHS 1,2 11
0,1 M pactBopa (YK-2, YK-8)?

29. Uemy paBHO OCMOTHMYECKOE JIaBJICHUE PACTBOPA HEAIEKTPOJIUTA, COAEPKAIIETO
0,1M B 100 ™ Bogs! mpu 20°C (YK-2, YK-8)?

30. Bo BpeMms pacmmpeHusi rasa, BbI3BAHHOTO €ro HarpeBaHHUEM, B ITUIMHIPE C
IUIOIAIBIO TIONEPeYHOro ceuenus S = 200 cM? razy ObLIO MEPENAHO KOJIMYECTBO TEMIOTHI
Q = 1,5 10° /I, npuuéM JaBiI€HHE ra3a 0CTaBaIOCh MOCTOSHHLIM U paBHLIM p = 2 * 107
[1a. Ha ckonbKko M3MeHuIach BHYTPEHHSISI SHEPIHs ra3a, €clid MOpIIeHb NepeABUHYJIICI Ha
paccrosiare Ah =30 cm (YK-2, VK-8, T1K-1)?

31. Omnpenenurte termioBoi 3¢ ekt cropanus xujakoro CS,(5k) 10 0O0pa3zoBaHUs
razo00pa3Hbix CO, u SO, Ckosbko Mosielt CS; BCTYNAT B peakiuio, ecyiu Boiaenutcs 700
kJx Terna (YK-2, YK-8)?

32. Paccumraiite BenmuuHy AS°9s mng mporecca Na,O(t) + H,O(kx) —
2NaOH(T), ucnonb3ys 3Ha4Y€HUs CTaHIApPTHBIX 3HTponui BemecTs (YK-2, YK-8).

33. Paccuwraiite wu3meHenue oHeprum [ub0ca (AG°»g) IS mporiecca
Na,O(t) + H,O(x) — 2NaOH(T) mo 3HaueHWsIM CcTaHAApTHHIX OHHepruii [mbOca
oOpa3oBaHHs BemecTB. BO3MOXHO 1M CaMOMNPOM3BOJIBHOE MPOTEKAHHE PEAKIUU TpU
ctanaapTHbIX ycnoBusax u 298K (YVK-2, VK-8, TIK-1)?

34. PaccuntaB Ha oOcHOBaHWM TaOMW4HBIX naHHBIX AG wu AS, omnpenenute
teroBoit apdext peakuun: NO ) + Cly ) (VK-2, YK-8).

35. C uyem Oynmer Oojee HHTEHCHUBHO B3aMMOJCHCTBOBATh TIa3000pa3HBIi
XJIOPUCTBIA BOAOPOJ (B pacuere Ha 1 MOJb): ¢ adtOMUHUEM WK ¢ ojgoBoMm? OTBeT Aaiite,
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paccuntas AG° 00eux peakumit. Ilpomykramu peakiuil SBJISIOTCS TBEPAas COIb W
razoo0pasnbiii Bogopon (YK-2, VK-8, I1K-1).

36. JlaiiTe XxapakTepHUCTUKY peakiiuu cuHTe3a okcuaa cepol (VI) u3 okcuma cepbl
(IV) u xucnopoma. PaccmoTpurte, Kak HYXHO HM3MEHHUTb KOHIEHTPAIMIO BEIECTB,
JaBJICHUE U TeMIIepaTypy, 4ToObl cMecTUTh paBHOBecHe BIipaBo (YK-2, VK-8, ITK-1).

37. Omnpenenute MOPSAOK IO OTACIbHBIM peareHTaM M OOIIMUA KUHETHUYECKHM
nopsanok npocroi peakuuit (YK-2, YK-8): Cu(OH), + 2HCl —; SO3 + H,O —.

38. Kak M3MEeHHUTCS CKOPOCTh XUMUYECKON PEaKIuU:

NOg) + Clapy —

[Tpu yBenmyeHUM KOHIIEHTpaLHUH TOJIbKO okcuaa azota (II) B 3 pasa, Tonbko xjopa
B 3 paza u OJHOBPEMEHHOM YBEJIMYCHUH KOHIIEHTpanuu oboux BemecTB B 3 paza (VK-2,
VK-8, IIK-1)?

39. Omnpenenute MOPSAOK IO OTACTBHBIM peareHTaM W OOIMUNA KUHETHYECKHM
nopsiiok npocroi peakuuu (YK-2, YK-8):

NO + Hz —

40. Kak U3MEHHUTCSI CKOPOCTh TPOCTON PEAKIIUH:

NOg) + Clapy —

[Tpu yBenuyeHUM KOHIIEHTpaluK ToJibko okcuaa azota (II) B 3 pasa, Tonbko xjopa
B 3 paza U OJHOBPEMEHHOM YBEJIMUYECHUH KOHIIEHTpaluu oboux BemecTB B 3 paza (YK-2,
VK-8, 1IK-1)?

41. Bo CKOJBKO pa3 UBMEHHUTCS CKOPOCTh XMMUYECKON peaKinu:

A+B— A2B3

Ecnu koHeHTpanus A yBenuuuBaercs B 4 pa3a, KOHUeHTpauus B ymenpiaercs B 4
paza? Ecnu naBnenue B cucreme ymenbaercs B 2 pasza (YK-2, VK-8, I1K-1)?

42. CKOJIBKO Ti- U G- CBSI3€U COAEpKUT MoJiekyna nentaguena-1,3 (YK-2, YK-8)?

43. Kakpme peakuyu UWAYT 1O MpaBuily MapKOBHUKOBA: MpOIEHA U
OopomoBogoposa; 6yrena-1 u Bonsl; OyTeHa-1 u 6poma; OyreHa-2 u Bonopoaa; Oyrena-1 u
xJI0poBOoAOpoaa; ATuieHa u kuciopoaa (YK-2, VK-8).

44. Jlns MOJHOTO B3aUMOJIEUCTBHUSI HEKOTOPOTO KOJMYECTBA CMECH OSTUJIEHA U
OyreHa-2 ¢ OpoMoM u3pacxonoBaHo 96 r Opoma. Ilpu moaHOM CropaHuM TaKoOro ke
KOJIMYECTBa CMECH YIJIEBOJIOPOJOB 0OpazoBasiock 18 r Boabl. Haitnure oObeMHbIE 105U
BemiecTBa B cMecH (YK-2, VK-8, T1K-1).

45. Tlpu B3auMOAECHCTBUU OJHOTO M TOTO K€ KOJIMYECTBA aJKEHA C Pa3Iu4yHbIMU
rajJioreH BoJIopoJiaMu 00pa3yercs COOTBETCTBEHHO 7,85 T XJIOPMPOU3BOAHOTO WiH 12,3 T
opomnpounzBoanoro. Onpenenure MoseKyspHyto ¢popmyiy ankena (YK-2, VK-8, I1K-1).

46. Hanwucatb CTpyKTypHbIE (JOPMYJIBI BCEX AJIKAHOB C MATHIO aTOMaMU yriepoa
B raBHoU nenu. HazoBute ux no cucrematuyeckod HomeHkiarype (YK-2, YK-8).

47. YrneBoaopoJl HMMeEeT 3JIeMEHTHbI cocrtaB: 82,76% yriuepona u 17,24%
Boziopoaa (mo macce). [lpu xmopupoBannu (paaukaabHOM) YIJIEBOIOPOJ OOpa3yeT nBa
M30MEpPHBIX MOHOXJIOpHUJA — MEPBUYHBIA M TpeTUuHbId. Onpeaenure CTPOCHHE
ucxoanoro yraesogopona (YK-2, VK-8, ITK-1).
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48. Jlns mMOJHOrO B3aUMOJIEHCTBUSL HEKOTOPOTO KOJMYECTBA CMECHU JSTHIIEHA U
OytuHa-2 ¢ OGpoMom m3pacxogoBaHo 96 r Opoma. [Ipu MOAHOM CropaHWu TaKOro e
KOJIMYECTBa CMECH YIJIEBOJIOPOJOB 0OpazoBasiock 18 r Boabl. Haitnure oObeMHbIE 105U
BemiecTBa B cMecH (YK-2, VK-8, T1K-1).

49. Ilpu B3auMOAEHCTBUU OJHOTO M TOTO K€ KOJIMYECTBA aJKEHA C Pa3jIu4yHbIMU
rajJioreH BoJIOpoJilaMu 00pa3yercs COOTBETCTBEHHO 7,85 T XJIOPMPOU3BOAHOTO WK 12,3 T
OopommpounsBogHOr0. Onpenenute MoiekysipHyto Gopmyny ankena (YK-2, VK-8, I1K-1).

50. CKOJBKO MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CHUPTOB MPUBEICHO HUXKE?
Hamucate crpykrypHbie ¢opmynsl, Ha3zBath coenunenus: CH;OH, CH;CH,OH,
(CH3);COH, (CH3);CCH,OH, CH3CH(OH)C,Hs, C,HsCH(CH;3)CH,OH (YK-2, YK-8).

51. Hamucate cTpyKkTypHble (OpMYIBl U Ha3BaTh alblAeruabl H KeToHbl a0 C7
(YK-2, YK-8).

52. Hamucate CTpyKTypHble (QOpMYyJabl U Ha3BaTb MOHOKapOOHOBBIE H
nukapoonoBbie kKucioTsl 70 C8 (YK-2, VK-8).

53. HamucaTpe ypaBHEHUS peaklHii OKUCICHUS IEPBUYHOTO U BTOPUYHOTO
criuptoB (YK-2, VK-8, [TK-1).

54. Hanucate  ypaBHEHHME  peakUMM  THAPOJIM3a  TaJOT€HONPOU3BOIHBIX
yraeBosioposioB (YK-2, YK-8).

55. HanucaTe ypaBHEHHE peakluu OO0pa3oBaHUs XJIOPIPEHOBOrOo Kaydyyka U3 2-
xjopoyraauena-1,3 (xnopnpena) (YK-2, YK-8).

56. Hamwmcate ypaBHeHHE peakiud oOpa3oBaHUs BHUHWIOEH30J1a (CTUpOJA) U3
nporneHa (nporwieHa) (YK-2, YK-8).

57. HamucaTe ypaBHEHUE pEaKIMM ByJKaHuW3auuu OyTamueHoBro kayuyka (YK-2,
YK-8).

58. HamnwucaTte ypaBHeHUE peakluu MnojukoHaeHcanuu aMuHokucior (YK-2, VK-
8).

59. Yemy paBeH KOIPPUIMEHT TMOIUMEPU3ALUN CTHPOJIA TMPH TOTYyYECHUH
nonuctuposia ¢ M = 178280 (VK-2, YK-8)?

60. Ilpu pacTBOpeHHH HEKOTOPHIX BEUIECTB B BOJE MPOUCXOAUT THUAPOIH3,
KOTOpBI TpH pa30aBIE€HWUM U HArPEBAHMM pPACTBOpA YIIYyOJISeTcss W MPUBOAUT K
oOpazoBanuto 30is. Hanummre GopmMylly MULEUIBI U YKAXUTE 3HAK JJIEKTPUUYECKOIrO
3apsia KOJUIOMIHBIX YaCTHUIl 30JIs1, €ClIM mpoliecc ruaponnsa uaet mno cxeme (YK-2, VK-8,
ITK-1):

Al(CH;COO); + 3H,0 — Al(OH)s4 + 3CH;COOH

61. 3onp xmopuna cepedpa noxyder npu podasnenuu k 0,02 1 0,01M pactBopa
NaCl 0,03 1 0,005M pactBopa AgNOs. Hantucath hopMyity MULIEIUTBL M ONIPEAETUTH 3HAK
AIIEKTPUUYECKOTO 3apsiia KOJUTOUIHBIX yacTull gaHHoro 307 (YK-2, VK-8, I1K-1).

7.2 MeToauuyecKkne MaTepuaJibl, ONpeae/sole Npoueaypbl OlleHUBAHNS 3HAHUH,
YMEHH, HABBIKOB M (WJIN) ONBITA eATEJbHOCTH, XaPAKTEPU3YIOUIUX ITAMbI
¢dopmMupoBaHuss KOMIETEHIMH

[Topsimok mpoBeneHUs MPOMEKYTOUHOW aTTECTAIMK OOYyJaroONuXCs akKaaeMuu, a
TaK)K€ KPUTEpUU OICHKM 3HAHWK OOYYaIOIIUXCS  YCTAHOBJIEHBI  JIOKAJTHLHBIMU
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HOPMATHBHBIMM aKTaMHW aKaJE€MUHU, PErJIaMEHTUPYIOIIUMH [POBEACHUE TEKYILEro
KOHTPOJISI YCIIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTalluy 00y4aroIuXCsl.
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8. VAEBHO-METONYECKOE OBECIIEYEHUE JUCIHUATIJIMHBI 1
NEPEYEHb PECYPCOB UH®OPMAILIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOIUMBIX
JUISI OCBOEHMSI TUCHUATIIMHBI

a) OCHOBHas JuTEparypa

1. I'munka, H.JI. O6mas xumus: yaeonuk / H.JI. I'muaka — M.: FOpaiit, 2011. — 886 c.
/ I'manka, H.JI. O6mas xumus: yaedbHoe nocoodue / H.JI. I'munka; pen. A.. EpmakoB. —
30-e uzna., ucnp. — M.: Unrerpan-Ilpecc, 2003. — 728 c. / I'nunka, H.JI. O6mas xumus:
yueOHoe mocobue / H.JI. I'muuka; pem. A.W. EpmakoB. — 13-e w3am., ucmp. — M.:
Wurerpan-Ilpecc, 2002. — 727 c.

2. Xaxaamna, T.W. Opranmueckas xumwus: ydeOHoe mocobme / T.M. XaxanuHa,
H.I". OcunenxoBa. — M.: FOpaiit, 2010. — 396 c.

0) ToTMOTHUTENBHAS JIUTEpaTypa

3. 3emckuii, I'.'T. ®U3UKO-XMMHYECKUE M OTHEONACHBIE CBOWCTBA OPraHMYECKHUX
xuMuueckux coeaumHeHuit. B 2-x k. Ku. 1: cnpaBounuk / I'.T. 3emckuii. — M.: ®I'Y
BHUWMIIO MYC Poccun, 2009. — 502 c.

4. 3emckuii, I'.'T. ®PU3MKO-XMMUYECKHE M OTHEONACHBIE CBOWCTBA OPraHUYECKHUX
xuMuueckux coeaumHeHuit. B 2-x k. Ku. 2: cnpaBounuk / I'.T. 3emckuii. — M.: ®I'Y
BHUWUMIIO MYC Poccun, 2009. — 458 c.

5. Jle6eneBa, H.III. Xumus: 3amaHuss [Jis BBITIOJHEHUS KOHTPOJBHOW pabOTHI:
yueObHoe mocooue miua caymarenedt ®30 / H.I. Jle6enesa, JI.H. YecHokora, A.B.
Ilerpos, B.B. Ky3nenos, O.B. IToremkuna. — Banoso: B I'TIC MYC Poccun, 2013. —
130 c.

6. Jlebenena, H.III. JlabopaTopHbIil MPaKTHUKYyM MO AWCLUUIUIMHE «XHUMHUS»: y4del.-
meroa. mocodue / H.II. Jlebemera, JI.H. YecHokora, XK.®. I'ecce, B.B. Ky3nemnos. —
HNBanoso: OOHU UBIICA I'TIC MYC Poccun, 2015. — 204 c.

7. JlebeneBa, H.III. Xwumusa. OyHKIUOHAIbHBIE MPOU3BOJHBIE OPTaHUYECKHUX
coenuHeHuit: yue6. mocoodue / H.I. Jlebenera, JI.I'. CHerupeB. — BanoBo: MBanoBckas
noxapHo-crnacarenbHas akagemust [ TIC MUC Poccun, 2020. — 84 c.

B) HOpMAaTHBHas JIUTEpaTypa

8. denepanbublii 3ak0oH OT 22 utojig 2008 No 123-D3 «TexHUYECKU perjiaMeHT o
TpeOOBAHUAX MOXKAPHOU OE30MTACHOCTH.

r) 0Oa3bl JlaHHBIX, IOWCKOBBIE CHCTEMbI, AJIEKTPOHHO-OMOIMOTEUHBIE CHUCTEMBI

(3meKTpOHHBIE OMOIMOTEKH) U AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI:

9. DnexTponHas 6ubnuoreka akagemuu http://Bibliomchs37.ru.

10. 9BC «tOpaiir».

11. HarmmonanbHast 37eKTpoHHas OMOIHOTEKA.

12. lludposas cpena MBanoBckor moxkapHo-cnacatenbHoit akagemuun [TIC MUC
Poccun.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHBI,
BKJ/IIOYASA IEPEYEHD ITPOTPAMMHOTI'O OBECIIEYHEHUA U
NHPOPMAIIMOHHBLIX CITPABOYHbBIX CUCTEM

1. JIekLIMOHHBIE 3aHATUS:

— KOMIUIEKT 3JIEKTPOHHBIX MTPEe3EeHTallMIA/CIIaliI0B;

— ayIUTOpHUs, OCHAIIEHHAs TMPE3EHTAIMOHHON TEXHUKOW (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK)

2. [Ipaktuyeckue u 1a00PATOPHBIE 3aHATHS:

A) nmaGopatopust xumuu (aya. 3217), 12 mocagouyHbIX MecCT: IIKad CyIIMIBHO-
crepunmzanorHeiii 111 CC-80; mkad BeiTspkHOM [1IB-2; mkad BeiTshkHo# LIB-2; mkad
BoITsDKHOM 11IB-2; mikad BeiTspxHOM [1IB-2; Bechl aHanmuTuueckue 3aekTpoHHbie AR-2140;
Bechl AekTpoHHble 6010; Becwl anekTponHbie 6010; HOyTOYK «ASUS» K501J; Goiinep;
akBaauctuiaTop J3-4; neur mydenbHas; ycraHoBka AuddepeHnnanbHO-TepMUYECKOro
ananu3a «TepMmockan-2».

b) yueOnas aynuropus (ayn. 3218), 32 mocamodHbIX MecCTa: CTOJI YICHHUUECKUN 2-X
MECTHBIN — 18 WT.; cTynbs yueHudeckue — 36 mt.; cton opucHslif - 1 mwr.; cryn — 1 wrt.;
cTeHl nHpopMaunmoHHbIN — 1 wT.; Buaeonpoekrop Optoma ZX212ST — 1 mwir.; skpaHn -1
LIT.; I0CKA yYeHH4ecKas — 1 mrT.

3. IIpouee:

— pabodee MECTO MpenojaBareis, OCHAIICHHOE KOMIIBIOTEPOM C JOCTYIOM B
WNHTepHeT, MIaHIETHBIM KOMIIBIOTEPOM;

— MOMEIIEHUs JUIsl CaMOCTOSITEIbHOM paboThl O0y4YaroIMXCs, OCHAILEHHbIE
KOMIIBIOTEPAaMH C JIOCTYNIOM B JIOKQJIbHYIO C€Th, MpPEJHA3HAYCHHBIMHU [UIsI paboThl B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBarenabHol cpene — «L{udposas cpena BanoBckoi
nokapHo-crnacatenbHor akagemun [ TIC MUC Poccumn» (http://192.168.32.105).

4. I[IporpamMHOe obecrieueHue U HHHOPMALIMOHHBIE CITPABOYHBIE CUCTEMBI:

— omneparmonHas cuctema « Windows 10 Home academic (Open Value)»;

— onepanuonHas cuctema «Windows 10 Professional upgrade academic (Open
Value)»;

— nakeT oucHbIx nporpamm «Office Standart 2019 academic (Open Value)y;

— omnepaunoHHas cucrema «AnbT OOpazoBanue 9»;

— mporpaMMHas cuctema BuaeokoHdpepenics3u « TrueConf Servery;

— MHOTOYpPOBHEBasi aBTOMATU3UPOBAHHAS cUCTeMa O0y4YeHUs, KOHTPOJISI U aHaJIn3a
YPOBHSI TEOPETUYECKUX 3HAHUM OOydaromuxcs B 00pa30BaTENbHBIX YUPEKACHUIX
Boiciiero oopaszoBanus cucreMbl MUC Poccun «FireTest»;

— cHcCTeMa IUCTaHIMOHHOTO 00yueHus «IIpomereii;

— CIPaBOYHO-NIpaBoBas cucrtema «l'apanT».
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