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Cankr-IletepOypr
1. leaun 1 3a1a4u TUCHUIIMHBI « XHUMHSD)

e ocBOEHUS AMCUUILIMHBI:

- (¢opMHupOBaHUE 1IETOCTHOTO MHPOBO33PEHUSI U PA3BUTHE CUCTEMHO-3BO-
JIFOITMOHHOT'O CTHJISL MBIIIJICHUS

- (¢opMHupOBaHUE CUCTEMbl XUMUUYECKUX 3HAHMM Kak (yHIaMEHTaJTIbHOU
0a3bl HHKEHEPHOHN TTOJATOTOBKH;

- ¢opMHUpOBaHUE HABBIKOB 110 TPAMOTHOMY ITPUMEHEHHIO OCHOBHBIX TTOHS-
THH ¥ 3aKOHOB XMMHHU B IPOIECCE HAYYHOTO aHajn3a MPOOJIEMHBIX CHUTYalluH,
KOTOPBIE MHKEHEP JOJKEH pa3peuiarh MPH CO3JaHWM HOBOM TEXHHUKH U HOBBIX
TEXHOJIOTUH.

- O3HAaKOMJICHHE C UCTOPHUEN U JIOTUKOW OCHOBHBIX OTKPBITUN XUMHHU;

Ilepeyenb koMmneTeHUMii, GOPpMHUPYEeMBIX B IIpoLecce U3YUEHUS
AUCHUILIMHBI « XMMU»

Komnerennmnn Conepxanue
YK-1 CriocoOHOCTh OCYIIECTBIIATH MOMCK, KPUTHUECKUI aHAIN3 U CHHTE3
uH(pOpMaNH, MIPUMEHATH CUCTEMHBIH MTOIXO0 JUTS PELICHHS TOCTaBICHHBIX
3ajad.
OIIK-1 Crnoco0eH y4uThIBaTh COBPEMEHHbIE TCHICHIINH PA3BUTHS TEXHUKH U TEX-

HOJIOTUH B 001aCTH TeXHOCHEPHOH 0€30MaCHOCTH, U3MEPHUTEIHLHOM

Y BBIYMCITUTEIBHOW TEXHUKU, HHPOPMAITHOHHBIX TEXHOJIOTHI TP PEIICHUH
TUIIOBBIX 337124 B 00J1aCTH MPOPECCUOHATBHOM IeATEILHOCTH, CBA3aHHOMU C
3aIUTON OKPYIKaIOIEeH cpeibl U obeciieueHreM 0e30MMaCHOCTH YeIOBEKa.

OIIK-2 Crioco6eH obecrieunBaTh O€30MMACHOCTh YEJIOBEKA U COXPAHCHUE
OKpY’KaroIIel Cpeibl, OCHOBBIBASICh Ha MPHHIIUIIAX KYJIbTYPbl 0€30MaCHOCTH
1 KOHICTIIWH PUCK-OPUCHTHPOBAHHOI'O MBINIJICHHUA

IIK - 1 CrniocoOeH MOHMMAaTh OCHOBHBIE 3aKOHOMEPHOCTH MIPOLIECCOB BOSHUKHOBE-
HUS TOPSHHS U B3PBIBA, PACTIPOCTPAHEHHS U TIPEKPACHHUS TOPEHUSI, CIIOCO-
O€H MPOTrHO3UPOBATH Pa3MepPhl 30H BO3ACUCTBUS OMACHBIX (aKTOPOB IpU
aBapuiXx U 1oKapax B IOMCIICHHUAX, 3AaAHUAX U COOPYKCHUAX, OTKPBITHIX
TEXHOJIOTUYECKUX YCTaHOBKAX, UCII0JIb30BaTh METOJUKHU ONPEEeICHHS M0-
KAPHO-TEXHUYECKNX XapaKTEPUCTUK CTPOUTENIBHBIX KOHCTPYKIUH, 3JaHUI
U COOPYXXEHHUH, TEXHOJIOTUYECKOT0 000PY0BAaHUS 110 KPUTEPUSAM HAEKHO-
CTH U pabOTOCIIOCOOHOCTH.

3anaqn AUCHUIIJINHBI

- OCBOCHME 3HAHMM O XUMHUYECKOW COCTAaBILIOLIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, BAXKHENIINX XUMUYECKHUX MMOHATHAX, 3aKOHAX U TEOPUSIX;

- OBJIAJICHUE YMEHUSIMU NMPUMEHATh MOJyYECHHbIE 3HAHUS IS OOBSICHEHUS pa3-
HOOOpa3HbIX XUMUYECKUX SBJICHUIA U CBOMCTB BELIECTB, OIIEHKU POJIA XUMHUU B pa3BU-
TUW COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUH HOBBIX MATEPHAIIOB;



- pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B
MPOIIECCE CaMOCTOATEIHLHOTO MPUOOPETEHNSI XUMUUECKUX 3HAHUN C UCTIOJIb30BAaHUEM
Pa3TUYHBIX UICTOYHUKOB HH(POPMAIIUU, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCTIMTaHWE YOEKIECHHOCTH B MO3UTHBHOW POJU XMMHUH B KH3HU COBPEMECH-
HOTO OO0IIeCTBa, HEOOXOIUMOCTH XUMHYECKH TPAMOTHOTO OTHOIICHHSI K CBOEMY 3710-
POBBIO Y OKPYKaOLIEN Cpelie;

- MPUMEHEHHE TIOJYYCHHBIX 3HAHWA M YMEHHH 11 O6e30macHoro (B TOM YHCIIe
obecrieueHue TOXXKapHOUW 0€30MacHOCTH) HMCIOJIb30BaHHS BEIIECTB M MaTEpPUATIOB B
OBITY, CEIbCKOM XO3SMCTBE U Ha MPOU3BOJICTBE, PEIICHUS PAKTHUECKUX 3a/1a4 B T0-
BCEAHECBHOMW JKM3HH, TIPEIYyIPEKACHUS SIBICHUN, HAHOCIIIUX BPEI 3I0POBBIO YEIIOBE-
Ka U OKPYXKaroLIen cpejie.

2. llepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS AMCHMIIIMHBI
«XUMHUSD», COOTHECEHHBIX C IVIAHUPYEMBIMHU Pe3yJabTATAMHU OCBOCHHUA
o0pa3oBaTeJbHON MPOrPaMMBbI

HNHAUKATOPBI 10CTHKEHHSA KOMIIETEHIIMHU IInanupyemble pe3yjbTaThbl O0CBOEHUSI
00pa3oBaTe/ibHOI NPOrPaMMBbI

YHuBepcajibHble KOMIIETEHIIUN

KaTeroplm: CUCTEMHOC U KPUTUYCCKOC MBINILJICHUE

Cnoco0eH oCylecTBJISATh MOMCK, KPUTHYECKHUN aHAJIHU3 U CMHTe3 HHGOpMauuu, NPUMEHITH
CTEMHbI MOAX0/ VISl pellieHus1 MOCTABJeHHbIX 3a1a4. YK- 1

CH

3Haer: 3Haer:

NPUHIUIE cOopa, oTOopa M 0000mIeHnss MHOOPMAIMHAPUHIMIIEI 0TOOpa WHpOpManuu o ¢Gu-
METOAMKH CUCTEMHOTO MOJAX0a Ul pelieHUs MPO(ECCRMKO-XUMUUYECKMX M T0XKapOOMaCHBIX
oHaJbHBIX 3a7a4. YK-1.1 CBOICTBax BEIIECTB U MaTEPUAJIOB U3 pa3-
JUYHBIX UICTOYHUKOB (y4e€OHMKH, CIIPABOY-
HbIE TOCOOUS, HHTEPHET-PECYPCHI)

Ywmeer: Ywmeer:

AHAJIU3UPOBATh U CUCTEMATHU3UPOBATH PA3SHOPOAHBIC | AaHAJIM3UPOBATH JaHHBIC Pa3IMIHBIX
JaHHBIC, OICHHBATH BCP(I)GKTI/IBHOCTL npoucayp | MCTOYHUKOB, KPUTHUYCCKU OLCHUBATH U

aHajguM3a MpoOJieM W TPUHATHS  pENICHUH B | CPAaBHUBATH TEOpPETUYECKHUE n

npodeccuonansHoOM nestenbHocT. YK-1.2. DKCIIEPUMEHTaJIbHbIe JaHHBbIE  (PHU3UKO-
XUMHYECKHX CBOMCTB BEIIECTB

Bnaneer: Bnaneer:

HABbIKAMHU HAyYHOTO MOMCKA W MPAKTUYECKOW pabOTHIHABHIKAMU  IMOWCKAa  HMHPOpMAIMU U3
WH(POPMAITMOHHBIMU UCTOYHUKAMU; METOJAMU MPUHATIA3TUYHBIX  HCTOYHUKOB  (y4ECOHUKH,
pemenuii. YK-1.3 CITPaBOYHBIC TTOCOOHSI, HHTEPHET-PECYPCHI)

OomenpodeccnoHalbHble KOMIIETEHIHU

Cnoco0eH yYuThIBATH COBPEMEHHbIE TEHICHIMU PA3BUTHS TEXHUKH M TEXHOJIOTHI B
00J1acTH TeXHOC(epHOIi 0€30MaACHOCTH, H3MEPHUTEIbHOH U BHIYMCIUTEIbHON TEXHUKH,
HH(OPMANMOHHBIX TEXHOJIOTHII IPH pPellleHNH TUIOBBIX 32/1a4 B 00/1acTH NpodecCHoHATb-
HOM J1esITeJIbHOCTH, CBSI3AHHOM € 3a1IMTOH OKpPY:Kalouieil cpeabl U o6ecneueHuemM 0e30MacHo-
cru yegoBeka. OITK-1

3Haer: 3Haer:

COBpeMEHHble  HMH(popMalMoOHHble  TexHojoruu | -u Astra Linux Common Edition pemm3
pOrpaMMHBIE CPEJICTBA, B TOM 4uciie oredecTBeHHPfIpen [[10-25B-603] - OmnepaunonHas
NPOM3BOJICTBA, JUI PELICHHs 3a/ad MpodeccHoHalbi@icTeMa oblero Ha3HadeHus "Astra Linux
nesrenpHoCcTH. OIIK-1.1. Common Edition" [Kommepueckas (Full




Package Product).

- MoitO¢duc Obpazosanue [[10-41B-124] -
I1oJIHBIN KOMIUIEKT PEJaKTOPOB TEKCTOBBIX
JOKYMEHTOB U JJIEKTPOHHBIX Talmuu, a
TaKKe MHCTPYMEHTapuil ans paboThl C
rpa¢pu4ecKMMHU IPe3eHTALUSIMHU.

VYwmeer:

Ywmeer:

BBIOMpaTh COBPEMEHHBIE CpelcTBa oOOecreueHus
MoKapHOW 0e30MacHOCTH OOBEKTOB W OMOBEICHUS
JIOZeH, B TOM YHCIIe OTE€UECTBEHHOTO POU3BOJCTBA,

BBIOMPATH COBpPEMEHHBIE cpeacTBa
IPEIOTBPALICHUS] BO3TOPAaHUN M CpEICTBa
NpEKpallleH!s] TOPEHUs] OPraHUYEeCKUX U

JUIST petieHus 3a7a4 npodeccHOHAIEHOM | HEOPTAHUYECKUX BEIIECTB M MATEPHAIIOB
nesreabaoctu. OIIK-1.2

Bmageer: Bmageer:

HaBBIKAMM TPUMEHEHUSI COBPEMEHHBIX CPEJACTB | HABBIKAMM IPUMEHEHUS COBPEMEHHBIX
WHIUBUIyQTbHOW W KOJJIEKTMBHOW 3aIllUTHI, B TOM | CPEACTB WHIUBUTy ATHHOU u

YKCJIe OTE€UYECTBEHHOIO IPOU3BOICTBA, IPU PEILICHUHN
3a1a4 npodeccuonanbuou aestenpbHocTH. OIMK-1.3

KOJUICGKTUBHON XUMHUYECKON 3aIIUThI

Cnoco0eH o0ecneynBaTh 0€30MACHOCTD YeJ0BEKAa U

OCHOBBLIBAfICh HA IIPUHIMIIAX KYJbTYPbI 0e30IacHOCTH U KOHIECNIIUA PUCK-OPUCHTHPOBAHHOI'(

mbliieaus. OIIK-2

COXpaHeHHe OKPYKAIIIEel cpeabl,

3Haer:

3Haer:

OCHOBHBI€ ITOJIXO0/IbI K 00€CIICUCHUIO OC30IMaCHOCTH CO
AIBbHO-9KOHOMHUYECKMX W OpPraHH3aIl[MOHHO-TEXHHYECH
CHUCTEM, HpaBOBYIO nu HOpMaTI/IBHO-TeXHI/I‘-IeCK
JIOKYMEHTAIMIO 110 OXPaHe TPyJa, MPOMBIIUICHHON (
ONACHOCTH, OXpaHe okpy:xaromieit cpeanl. OITIK-2.1

[TUCHOBHBIC ITOHATHA W 3aKOHBI 3KOJIOTHYC-
KICKOW XMMHH; OCHOBHBIEC IPUHLIMIIBI 3alllH-
VEBI OKDPY’KaOLIEH CpeApl OT aHTPONOTEH-
€HbIX U IPUPOJHBIX 3arpsI3HUTENCH

Ymeer: Ywmeer:

MPOU3BOJIUTH OIEHKY oOOecrieueHus: 0e30MacHOCTH | MPOU3BOINUTH OIICHKY XapaxkTepa
YeJIOBEKa U OKPYIKAIOIIEH Cpellbl UCXO/s U3 YPOBHS | 3arpsi3HEHUS OKpY’KaroIeu cpenbl
nomnyctumoro pucka. OITK-2.2 XUMHYECKUMHU 3arpsI3HUTEISIMU

Bnangeer: Bnageer:

HaBBIKaMH BBIOOpA METOJIOB M/WJTU CPEJICTB 0OCCIICUCHIRABHIKAMHU AKCTICPUMEHTATLHON
0€30MacCHOCTH YellOBeKa U Oe30MacHOCTH OKPY KaIoN&AueCTBEHHOM OILICHKU HaJTU4us

Cpebl, OTBEYAIONUX TPeOOBaHMSIM B 001aCTH 00ECII¢
HUsl 0€30MacCHOCTH, CHIKEHHUS PUCKOB, B TOM YHCI

qieanHSHI/ITeJIeﬁ BOABI MU BO31YyXad, a TAKXKC
CMCTOAAMU YCTPAaHCHUA 33FpH3HHTeHeI>'I

obnactu MHWHHUMH3alI BTOPUYHBIX HETAaTHUBHBIX BOS)I‘&I/I

ctBuii. OITIK-2.3

IIpodeccnonaibHbIE KOMIIETEHIUH

Tun 3aga4 npogeccHoOHAIbHOM 1eATeJIbHOCTH: [IpO0eKTHO-KOHCTPYKTOPCKUM

Cnoco6eH MOHUMATH OCHOBHbIE 3aKOHOMEPHOCTH MPOIECCOB BOBHNKHOBEHHUSI TOPEHNUs U B3[

Ba, PACNPOCTPAHEHUS] U TMpPeKpalleHusi TOPEeHHUsi, CNoco0eH NPOrHO3MPOBATHL Pa3Mepbl
BO3/leiicTBUA ONACHBIX (AKTOPOB NMPH ABAPHUAX U MOKAPAX B MOMelleHUAX, 3TAHUAX U COOpYiKe

HUSAX, OTKPLITBIX TEXHOJOIHMIECKHUX YCTAHOBKAaAX,

JKAPHO-TEXHHUYECKNX XAPAKTEPUCTHK CTPOUTEJbHBIX KOHCTPYKUMM, 31aHUI U COOPYKEHU, T

HCII0JBb30BaTh METOAUKH OIIPpEACICHUSA

HOJIOTMYECKOr0 000PY/I0BAHNSI 10 KPUTEPHUSM HAJIe:KHOCTH U padoTocnocodnoctu. IK-1

bl
30OH

o
X

3Haer:

3Haer:

OCHOBHBIE 3aKOHOMEPHOCTH ITPOLECCOB BOZHUKHOBE-
HUS TOPEHMS U B3pbIBA HA Pa3HBIX CTAIUAX Pa3BUTHUSL
noxapa. ITK-1.1.

OCHOBHbBIC 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHYECKUX pPEaKLud, B TOM YHUCIE
peaKuMii TOpPEHHs; OCHOBHbBIE IOXKa-
pOONAaCHBIE CBOWCTBA OPraHUYECKUX U HE-
OPraHNYeCKHUX BEIIECTB

Ywmeer:

Ywmeer:




IMPOTrHO3UPOBATH Pa3MEPbl 30H BO3I[€ﬁCTBH$I onac- | MpoOru3BOANUTH OILICHKY BO3MOXXHOCTH

HBIX (DaKTOPOB MpHU aBapHsIX U MOXapax B MOMeEIle- | MPOTEKaHUs  peakuuid,  MPOU3BOAUTH

HUAX, 3JaHUAX U COOPYKCHUAX, OTKPBITHIX TCXHO- | PACUCTBl 110 YPABHCHUSAM XHUMHUYCCKUX

jJorndeckux ycranoBkax. [1K-1.2. peakmuii, pacyeThl TEIJIOBOro OanaHca
peaKkuuii rOpeHus

Bnaneer: Bnaneer:

HABBIKOM HCITOJIb30BAHUS METOJIOB pacyeTa 3JICMEHTOB HaBBIKAMU TEOPETUICCKON M IKCTICPUMEHTAIIb
KOHCTPYKTHBA 31aHUH M COOPY)KEHUH, TEXHOJIOTHYE- | HOM OICHKH MOKapPHOM OMAaCHOCTH BEIECTB |
CKOTO 000pY/IOBaHUS IO KPUTEPUSIM HAJIC)KHOCTH U Pa- MAaTEPHAIIOB
o6orocmnocodHoctu. I1K-1.3

3. MecTo AUCHHMILUIUHBI «XHMHSA» B CTPYKTYpPe OCHOBHOI NMpodeccCHoHAb-
HOH 00pa3oBaTeJIbHOM MPOTrPaAMMbI

Juctmmnmaa b1.0.09 «Xumus» oTHOCHTCS K 00s13aTEIIbHON YaCTH OCHOBHOM
npodeccuoHabHON 00pa30BaTeIbHON MPOTPaMMbl OakadaBpuara 1o HarpaBJICHUIO
noarotoBku 20.03.01 «TexHocdepHast 6€30MacHOCTbY, HANMPABIEHHOCTH (IPOQUIIb) —
PykoBOACTBO MpoBEIEHUEM CIIACATENbHBIX ONEepalnii 0COO0TO PHUCKA.

4. CTPpyKTYpAa U COAepKAHUE TUCHHUIIMHBI « XUMM D)

OO6mias TPyI0EMKOCTh JAUCITUILIMHBI COCTABJIsAET 5 3a4eTHhIX enunHuIl, 180 ya-
COB.

4.1 PacnipenesieHue TPyI0eMKOCTH Y4eOHOH TUCHMILIMHBI 110 BHAAM padoT
1o cemecrpam u ¢gpopmam 00y4eHH s

JJIS OYHOM (pOpMBI 00yUeHUs

TpynoeMKocTb
o o
BB Ol D 3.€. yac. ceMecTpam
| 2

OO0masi TpyJI0eMKOCTh TUCIHUIUIMHBI 10 y4eOHOMY 5 180 7 108
IJIaHy
KonrakrHas pabdora 92 40 52
Jlexnusa 32 14 18
[IpakTHueckue 3aHATHSA 34 14 20
JlaboparopHble pabOTHI 24 12 12
KoHcynbranuu nepe 5K3aMeHOM 2 2
CamocTosiTejibHasi padoTa 52 32 20
KypcoBasi pabora (mpoexr)
3auer + +
3a4er c oneHkoM
JK3aMeH 36 36




4.2. TemaTuyeCcKuil IJIaH, CTPYKTYPHUPOBAHHBIN M0 TeMaM (pa3jaesiam) ¢
YKa3aHHeM OTBEJACHHOI0 HA HUX KOJMYECTBA AaKaJAeMHYeCKUX YaCOB U BUI0B
Y4eOHBbIX 3aHATHI

IJIs1 OYHOH (POPMBI 00yYeHU s

KoanuecTBo 4yacoB
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Paznen 1. BBenenue B 00111yI0 XMMHUIO
1 Tema 1. Ponp XMMum B I0’KapHOM JIETIE. 12 2 4 6
OcHOBHbIE NOHSTHSI M 3aKOHBI XUMHH.
2 Tema 2. [lepuoanueckuii 3axkon [1.1. 6 2 4
MeHiesieeBa U CTPOEHHUE aTOMa
3 Tema 3. OCHOBBI paIUOXUMHH 6 2 4
4 Tema 4. IloxapHas onacHOCTh HEOPraHU- 10 2 4 4
YECKHUX BEIECTB
Paznen 2. Xumusi pactBopos. lucnepcHbie cucteMbl. OCHOBBI J1€KTPOXUMHUM
5 Tewma 5. CBoiicTBa pacTBOpOB 14 2 4 4 4
6 Tema 6. OCHOBHBIE JUCTIEPCHBIE CUCTEMBI 6 2 4
7 Tema 7. OKUCIUTENHHO-BOCCTAHOBUTEIh- 18 2 6 4 6
HbIE TTPOIIECCHI
3auet + +
Pa3nen 3. OcHOBHBbIE 3aKOHOMEPHOCTH NNPOTEKAHUSA XMMHYECKUX NMPOLECCOB
8 Tema 8. TepmMoaMHAMHKAa XUMHYECKUX 12 4 4 4
MPOLIECCOB
9 Tema 9. DneMeHTbl XMUMUYECKON KUHETUKH | 12 2 2 4 4
Pasnea 4. OcHOBBI OpraHM4ecKoi XUMHHU
10 Tema 10. OcHOBHBIE TEOPETUUECKUE TIO- 8 2 4 2
JIOYKEHUSI OPraHUYECKON XUMUHU
11 | Tema 11. IloxapHas onacHOCTb yriieBogo- | 12 4 4 4
pOAOB
12 | Tema 12. IToxxapHast onacHOCTb KUCIOpoa- | 12 2 4 4 2
coZIepKaIIMX OPraHUuYECKUX COCTMHEHUM
13 | Tema 13. Ilonmumeps! 1 nonumepHele Mate- | 10 2 2 4 2
pHUabl
14 Tema 14. XumMus 1 3a1MTa OKpyKaromen 4 2 2
cpeibl
Koncynpranus 2 2




IK3aMeH 36 36

Hroro 180 | 32 34 24 2 | 36| 52

4.3 Coagepxanue TUCHHUILIMHBI 115l 00y4AIOIINXCS

04HOiI1 popmMbI 00yUeHUA

Pazgen 1. BBEAEHHUE B OB YIO XUMMHIO

Tema 1. Poab xuMuu B nokapHom jeje. OCHOBHbIE MOHSITUS ¥ 3aKOHbI
XMMHH

Jlekunus. MecTo XUMUH CpeU CIIELMATIBHBIX JUCIUIUIMH B ITI0KAaPHOM JEIIE.

XHMHSI KaK pa3fieNl eCTECTBO3HAHUA. MeCTO XMMUU B CUCTEME HayK. 3HAUECHHE
XUMHH B (DOPMHUPOBAHUH MaTEPUATUCTHUECKOTO MUPOBO33pEHHs. XUMHUS KaK HayKa
O BEUIECTBAX U HX IpeBpameHussX. OCHOBHBIE UCTOPUYECKNE BEXU PA3BUTHUS XUMU-
YECKOW HAYKH U TEXHOJIOTHH.

OCHOBHBIE TOHATUS W 3aKOHbl HEOPraHWUYECKONM W OPraHUYECKOW XHMUHU:
3aKOH COXpAHEHHUsl MacChl BEUIECTB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH OOBEMHBIX
OTHOLLICHHH, 3aKOH ABOragpo M €ro cieicTBus. Mojekyna, aTOM, XMMHYECKUU
JJIEMEHT, MPOCTHIE U CII0KHBIE BEILECTBA, AJUIOTPOIUSA, OTHOCUTEIbHBIE aTOMHBIE U
MOJIEKYJISIPHBIE MAaCChl, BAJICHTHOCTh, XUMUYECKUE PEAKLUU U UX KIacCU(PUKAIMSL.

IIpakTnyeckoe 3ansaTue. OCHOBHBIE TOHATUS XUMUU. PacdeTsl 110 ypaBHEHU-
AM XMMMUYECKUX peakumil. Pacyer ymciia MOIb BellecTBa, pacyeT KOJUYECTBA Cro-
PEBILIETO BEILIECTBA U MPOIYKTOB PEaKIUU, pacyeT oObeMa BO3ayXa, HEOOXOAUMOIO
JUIsl CrOpaHusl BemecTsa. Vcronb30BaHne OCHOBHBIX 3aKOHOB XHMHH JJIs IOKAapHO-
TEXHUYECKUX PACUYETOB.

CamocrosiTeibHas padoTa. 3aKOH KBUBAJIEHTOB Puxrepa.

Pexomenayemas Jiureparypa:

OCHOBHa{ [1, 2];

JOIIOJITHUTEIbHAA |3, 4].

Tema 2. [lepuoanuecknii 3akon .. MeHaeneeBa u CTpoeHHe aTOMA

Jleknusa. JlocTikeHuss XMMHUYECKOM Hayku B cepenuHe 19 Beka. Mcropus
otkpbiTus [[.M.MenaeneeBbIM nepuoandeckoro 3akoHa. CyluiHOCTh MEPUOIUYECKOTO
3akoHa. CTpyKTypa TaOJHIBl TEPUOIUYECKON CHUCTEMBl D3JIEMEHTOB. 3HauCHUE
OTKPBITHS IEPUOJANYECKOTO 3aKOHA JJIsl TOCJIEAYIOIIETO Pa3BUTUS XUMHUH KaK HAyKHU.

Pa3BuTre OCHOBHBIX MpPEACTaBICHUN O cTpoeHUU aToMa. COBpeMEHHbIE KBaH-
TOBO-MEXAHWYECKHE MPEICTABICHUS O CTPOCHUU aToMa. XapaKTEePUCTHUKA SHEPreTH-
YECKOr'0 COCTOSIHMS DJICKTPOHA KBAaHTOBBIMU uuciamu. [Ipunnun [Maynu. OcHoBHbIE
sJIepHbIe YacTUIlbl. M130TOMHI.



CamocrosiTteibHass padora. IlpenckazarenbHas cujla NEPUOAUYECKON CH-
CTEMBI, COBPEMECHHBIC JOCTHKCHHUS B 00JIACTH OTKPBITHSA U CHHTE3a HOBBIX XUMHUYE-
CKHX DJIEMEHTOB.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOOIIOJITHUTEIbHAA |3, 4].

Tema 3. OcHOBBI paINOXUMHHU

Jleknus. TuIbl HOHU3UPYIOLIETO U3TyYeHUsA. METOIbl pErUCTpaluy pauOaK-
TUBHOI'O U3JilyyeHus. M30Tonsl. TUlbl SAepHBIX peaKLUi.

CamocrosiTeibHass ~ padora. [lepuon  momypacmaza  M30TOIIOB.
Hcnonb30BaHue siAEpPHON SHEPTUH.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOOIIOJTHUTEIbHAA |3, 4].

Tema 4. Ilo:kapHasi OIACHOCTH HEOPraHMYECKHUX BElEeCTB

Jlekumsi. OCHOBHBIE KJIacChl HeopraHuueckux coeauHeHuil. IIpocteie
BEIIECTBA W XHUMHYECKHE COeIMHEHUs. Mertaiel u  HemeTaibl. OKCUIpI,
THJIPOKCUIBI, KUCIOTBI, CONU: KiacCU(UKaIlus, MOTyYeHue, XUMUYECKHE CBOMCTBA.
I'eneTnueckas CBs3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUM.

[ToxxapHast OMacCHOCTh HEOPraHUYECKUX COCIUHEHMM: TOPIOYUE U HETOPHOYUE
HEOPraHUYECKHE BELIESCTBA; BEIIECTBA, OIMACHBIE NPU B3aUMOJICWCTBUU C BOJOW;
HETOPIOYME BEUIECTBA, MPEACTABISIOIIME IIOKAPHYIO OIIACHOCTh; BEIIECTBA,
CaMOBOCILJIaMEHSIoIIKECs Ha Bo3ayxe. OTHE3alUTHBIC TOKPBITHUS.

JlabopaTopHas padora.

CrnocoObl TOMy4YeHHs] M CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUM.

CamocrosiTteibHas padora. Peakunu, XxapakTepU3yIOIME CBONCTBA OCHOB-
HBIX KJIACCOB HEOPTAaHUYECKUX COCIUHEHUN — KUCIOTHBIX U OCHOBHBIX OKCHUJIOB, TH/I-
POKCHJIOB, KUCJIOT, COJIEH; MOKapHasi OMACHOCTh YI00pEHUH.

Pexomenayemas iureparypa:

OCHOBHa{ [1, 2];

JOIIOJITHUTENbHAA [3, 4].

Paszpen 2. XUMHUSA PACTBOPOB. [AUCIHEPCHBIE CHUCTEMBI.
OCHOBBI 2JIEKTPOXUMHUHU

Tema 5. CBoiicTBa pacTBOpPOB

Jleknmsa. Knaccuduxanus pactBopoB. CiocoObl BEIPaKEHHSI COCTaBa PaCTBO-
pOB.



Bona. Haxoxnaenue B mpupojie. CoctaB U CTpOEHHE MOJIEKYJIbl BOAbL. OCHOB-
HbIe (PU3UKO-XMMUYECKHE CBONCTBA BOJIBI.

Oo6pazoBanue pactBopoB. ConbBaTanus U ruaparanus. Teopus oOpa3zoBaHUs
pactBopoB JI.M1.Menneneesa. TepMoaguHaMHUUECKUE OCHOBBI MPOLIECCA PACTBOPEHUS.
CyMMapHbIii TEMI0BOi 3QPEKT pacTBOPEHHUS BELIECTBA .

PactBopumMocCTh 1 (pakTOphI, BIUSAIONIME HA HEE: MPUPOA BEIIECTBA U PACTBO-
puUTENs, arperaTHOe COCTOsIHME, BHEIIHUE YCJIOBHUsA (TeMIieparypa, JaBieHue). Pac-
TBOPUMOCTb Ta30B B KHUIAKOCTAX. 3akoH ['eHpu. IlapumanbHOe JaBlieHUE, 3aKOH
JaneroHa. B3anMHas paCTBOPUMOCTB KUIAKOCTEH.

IIpakTnueckoe 3ansaTue. CrocoObl BBIpaXEHUs cocTaBa pacTtBopoB. Koi-
JIMTaTUBHBIE CBOMCTBA pacTBOPOB. Vcmapenue xuakocrten. JlapiieHne HaCchIIEHHOTO
napa. 1-ii 3akoH Paynsa. Temneparypa KUIEHUs U TEMIEpATypa 3aMEP3aHHsl pacTBO-
poB. 2-i1 3akoH Paymnsa. Ocmotuueckoe gaBieHue, 3akon Bant-I'odda.

bunapnbie xxunkue cuctemsl. 3akoH Payiist u oTkiIoHeHus OT Hero. Pa3znenenue
MHOTOKOMITOHEHTHBIX XUAKUX cucTeM. 3akoHbl KoHoBasoBa.

JlabopaTtopHass padora. Teopus SIEKTPOIUTUYECKOW auccouuanuu Appe-
Huyca. Katnonsl u annonsl. ['mapararus nonos no N.A.KabnykoBy. CoBpeMeHHbIE
MIPEACTABIICHUS O MPOLECCE TUCCOLNUALNH.

Crenenp auccorumanuu. CwibHble U cla0ble 3JeKTpoiauThl. KoHcTaHTa
JUCCOLIMAIINY CJIa0BIX AJIEKTPOJIUTOB. 3aKOH pa3zbaBieHus: OcTBanba.

Juccounanusi KUCIOT, TUAPOKCUIOB, COJIEH B CBETE TEOPHUH BJIEKTPOIUTUYE-
CKOM auccouranviv. ToHHO-MOJIEKYJIIpHBIE YPABHEHHUS.

KuciioTHO-0CHOBHBIE CBOMCTBA BeweCTB. Jlucconuanus Boabl. MoHHOE Tpoun3-
BeJieHME Bobl. BogopoaHsiii mokasaresns pH.

CamocrosiTeibHas padora. TepMoanHAMUYECKUE XapaKTEPUCTUKH MPOLEcca
pPacTBOPEHHUSI, OCMOTHYECKOE naBiieHne, 3akoH Baut-I'odda. UnnuBunyanpHas pa-
00Ta 1o Teme.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOOIIOJITHUTEIbHAA 3, 4].

Tema 6. OcHOBHBIE JUCTIEPCHBIE CUCTEMbI

Jleknus. JlucmepcHoe cocrosiHue BemiecTBa. JlucmnepcuoHHas cpena u
mucnepcHas (asza. YcnoBusi cyiiecTBOBaHUsI AUCTIEpCHBIX cucTeM. Kiaccudukanms
JUCTIEPCHBIX CUCTEM TI0 arperaTHOMYy COCTOSTHUIO M CTeneHu aucnepcHoctu. Cpo-
00JTHO- U CBSI3BHOJMCIIEPCHBIC CUCTEMBI. Y IeNIbHAs MMOBEPXHOCTh JUCIIEPCHOM (hasbl.
CocrostHue BemecTBa Ha rpaHuile pasznena ¢as. [loBepxHOCTHAS YHEPTUS U TTOBEPX-
HOCTHOE HaTsDKEHUE.

[ToBepxHocTHBIE sBieHUsA. CopOLMs U COpOLMOHHBIE MpolecChl. AncopOnus,
abcopOruusi, XeMocopOIrs U KanwuisipHas KoHieHcalus. M3o0Tepma noBepXHOCTHOTO
HaTspkeHus. [loBepxHocTHO-akTUBHBIE BellecTBa (ITAB). Knaccudukamnus I[TAB. Ax-
COpOITMs Ta30B U MMAPOB HA IMOBEPXHOCTU TBEPbIX Teld. OCHOBHBIC MPHUHIIMITBI XPO-
MaTorpamuecKoro pa3iejcHHsI BEIIECTB.



OnTuyeckue, KHHETUYECKHUE U 3JIEKTPUYECKHE CBOMCTBA JUCIEPCHBIX CHCTEM.
YCTONYMBOCTE M KOATyJsiUs JUCIEPCHBIX CUCTEM. PaKTOpbl YCTOWYHMBOCTH
JUCIEPCHBIX CHCTEM: KMHETHYECKHUH, AJIEKTPUUYECKUH, CTPYKTYPHO-MEXAHHUUYECKHII.
Koarymupyromee paencTBre SIEKTPOJUTOB. Pa3pymieHne NHCIEpPCHBIX CHCTEM.
MonexkynsipHo-aicopOIMoHHas  ctabwiu3anus gucnepcHbix cuctem I[IAB  u
BBICOKOMOJIEKYJISIPHBIMH COEMHEHUSIMU.

CamocrosiTeibHas padoTa. /[pIM U €ro XapaKTEpUCTUKH.

Buibl xpomaTtorpaguiyeckux mponeccos.

Pexomenayemas iureparypa:

OCHOBHaA [1, 2];

JOIIOJITHUTENbHAA [3, 4].

Tema 7. OKHCIAUTEIBHO-BOCCTAHOBUTEIbHbIE MPOIECCHI

Jleknus. Cxadok MOTEHIMAIA HAa TpaHUIlE pasfena ¢a3 B IEKTPOXUMUIECKON
cucreme. JIBOMHOW BIEKTPUYECKUN CJIOM M €ro CTpoeHue. | albBaHMYECKas UElb.
O/1C ranbBaHUYECKOTO JIEMEHTA. DJIEKTPOIHBIE MOTEHIHANIBL. P HanpshkeHnd Me-
TaJuoB. YpaBHeHue HepHcra.

DNIeKTPOXUMHUECKUE cucTeMbl. Knaccudukarus raabBaHUYECKUX SJIEMEHTOB.
[lepBuuHbIe, BTOPUYHBIE, KOHIICHTPAIIMOHHBIE, TOTUIMBHBIE 3JIEMEHThl. XUMUYECKUE
HMCTOYHUKH JICKTPUUECKON IHEPTUH. AKKYMYJISITOPHI.

IIpakTHyeckoe 3aHsTHE. XUMHUYECKAsT U DJICKTPOXUMHUYECKAST KOPPO3USI Me-
TaJIIOB. MeToABI 3alTUThI OT KOPPO3UH (ITPOTEKTOPHAs, KaTOIHAsI, aHO HAS, XUMUYe-
CKasi, aHTUKOPPO3UOHHBIE TTOKPHITHS ).

JlaGopaTopHnas padora. CynHocTh OKHUCJIUTEITbHO-BOCCTAHOBUTEIILHBIX
peakiuii. CTENeHb OKHCICHUSI M BAJIEHTHOCTb. METOJMKAa COCTaBJICHUS OKHUCIIU-
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

OKHUCIUTENHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BEIECTB. BakHeHIIINe OKUCIIH-
TEJI U BOCCTAHOBUTENU U UX MeCTO B Ilepmoanueckon cucreme anemeHToB. [loxka-
POOTNIACHBIE CBOMCTBA OKUCIUTENEH U BOCCTAHOBUTEIICH.

CamocrosiTeqibHas padora. DinekTposin3. OCOOEHHOCTH ANEKTPOXUMUYECKHUX
peakuuii pu 3nekTposnze. [loxkapHas OMacHOCTh MPOILIECCOB DJIEKTPOIU3a. 3aKOHbI
dapanes’.

Pexomenayemas ureparypa:

OCHOBHaA [1, 2];

JOIIOJITHUTENbHAA [3, 4].

Paznen 3. OCHOBHBIE 3AKOHOMEPHOCTHU HIPOTEKAHUA
XUMHNYECKUX ITPOLHECCOB

Tema 8. TepMmoaMHAMHKA XMMHYECKHUX MPOLIECCOB

Jlekuus. IIpenmer XUMHUYECKOU TEPMOAUHAMUKHU. ITonsTue
TEPMOJMHAMHUYECKOW cuUCTeMbl. Ilapamerpbl COCTOSHHS M TEPMOAUHAMUYECKUE
bynkuuu cocrosinuda. IlepBblii 3aKOH TEpPMOAMHAMUKH. DHEPreTHKa XUMUYECKUX
npoueccoB. BHyTpeHHss dHeprus U dHTaIbNMs. 3aKOH ['ecca M CIeACcTBUS U3 HETO.
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TernoTel 00pa3oBaHUsT W TOPEHUS BEHIECTBA. TEPMOXMMHUYECKHE pPacCUeThl, HX
HCIIOJIb30BaHUE B MOXKAPHO-TEXHUUECKUX pacuerax. OleHKa MoXapHOW OMacHOCTH
BEIIECTB TIO0 TEIIoTaM 0Opa3OBaHMS. Buasl Temmneparypel ropenusi. Pacuer
TEMIEPATYPbl TOPEHUSI.

IIpakTuyeckoe 3aHsTHe. BTOpol 3aKkOH TEpMOJIMHAMUKU. BO3MOXHOCTH U
HalpaBJICHUE TPOTEKAHUS XUMUUYECKUX TporieccoB. OOpaTumbie XUMHUYECKHE
MPOIIECChI, XUMUYECKoe U (ha30BOE paBHOBECHE. DHTPOIMS KaK Mepa HEYMOPSI0-
YEHHOCTH CUCTEeMbI. I3MEHEeHHE SHTPOIUH B XMMUYECKHX MpoIeccax U MpH (Ha30BbIX
nepexonax. JHeprust ['m60ca Kak KOJIMYECTBEHHAs Mepa BEPOSTHOCTH U HAIPaBJICH-
HOCTU CaMOITPOU3BOJIBHOTO MPOTEKAHUs XUMHUYECKUX peakuuid. OLeHKa MoxKapHOM
OTACHOCTH XMMHUYECKHUX MPOIecCOB 1o sHepruu ['mdoca.

CamocrosTenbHast padora. OnpesiesieHne TerIoBbIX 3(G(HEKTOB peakIuil.

NunuBuayanbHble 3aJlaHusl 110 TeMe (pacdeT SHTAJIbIIUKA CTOPAHUS U YJIETbHOU
TEIUIOThI CTOPaHUs BEIIECTBA, TEMIIEPATYPhl TOPEHUS )

Pexomenayemas Jquteparypa:

OCHOBHa{ [1, 2];

JOIIOJTHUTEIbHAA |3, 4].

Tema 9. Dj1eMeHTHI XUMHUYECKOU KMHETUKH

Jleknus. OCHOBHBIEC NIOHATHS XUMUYECKON KUHETUKH. | OMOTEHHBIE U T'eTEpO-
TCHHBIE CHCTEMBI, TOMOT'€HHBIE U I'eTepOreHHble peakiuuu. CKOpoCcTh TOMOT€HHOM U
IeTEPOr€HHON PEAKIIMU U METObI €€ PEryJIMPOBAHMUS.

BisiHue KOHUEHTpalMM pearupyrolux BELIECTB HAa CKOPOCTb XMUMHUYECKOU
peakiuu. 3akoH AeicTBUs Macc. KoHcTaHTa CKOpOCTH XUMUYECKOU peakiuu. More-
KYJISIPHOCTB peakuuu. llopsnok peaknnm.

BnusHue Temmneparypsl Ha CKOPOCTb XMMHUYECKOW peakuuud. DMIUPHUYECKOE
npaBwio Bant-I'opda. YpaBHenne Appenuyca. DHeprusi akTUBAILMM XUMUYECKOIO
mporuecca.

Karanuzatopsl 1 KaTaTUTUYECKHE CUCTEMBI. BIMsHNE KaTaan3aTOpOB HA CKO-
POCTh XMMHUYECKOM peakUuH. | OMOTreHHBIM M IeTepOreHHbIM Kartanu3. MexaHusm
JIEUCTBUA KAaTaau3aTOpPOB.

IIpakTnyeckoe 3ansaTue. Bunpl xumndyeckux peakuuii. Koncranta paBHOBe-
cust oopatuMoil peakuuu. Csi3b sHepruu ['n66ca v KOHCTaHTHI paBHOBecHs. Bnusi-
HUE SHTAIBIIMIHOIO ¥ SHTPOIIMHHOTO (PAKTOPOB HA PAaBHOBECHE. TOPEHMSI.

THUOBI CHOXKHBIX peakUui (IMapauiebHbIe, TOCIEI0BAaTEIbHBIE, CONPSKEHHBIE,
KoJie0aTeIbHbIC).

PU3NKO-XMMUYECKAS TPUPOJIA ITPOLECCOB TOPEHMUS.

XapakTepuCTUKa LEMHBIX peakuuil. LlernHple peaknuyn Kak OCHOBA MPOLECCOB
okucineHus. Hepa3BeTBIEHHBIE U pA3BETBICHHBIE LIEMTHBIE PEAKIIVY.

JlabopaTtopHasi padora. BnusHue TemnepaTypsl, NAaBICHUS, KOHLIEHTPALUU
pearupyroumx BeUecTB, 100aBOK NHEPTHBIX ra30B U KaTaJIU3aTOPOB Ha XUMHUYECKOE
u ¢daszoBoe paBHoBecue. [Ipunmun Jle [llarense n ynpapieHue peakuusamMu
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CamocrosiTeibHass padora. Tumbl CIOXKHBIX peakuui (mocienoBaTeNbHbIE,
napajjieibHbIe, COMPSHKEHHBIE, KOJeOaTeNbHbIC); BIMSHUE SHTAIBIMAHOTO U DH-
TponuiHOTO (pakTOpa Ha paBHOBECHE.

Pexomenayemas Jquteparypa:

OCHOBHa{ [1, 2];

JOOIIOJITHUTEIbHAA |3, 4].

Pa3zngen 4. OCHOBBI OPTAHUYECKOHN XUMHUH
Tema 10. OcHOBHBIE TeOpeTHYECKHE MOJI0KEHUSI OPraHUYeCKO XUMHUHU

Jlekums. Ilpenmer oprannueckod XuMuH. BakHeWmune 3rTamnbl pa3BUTHS
OpPraHNYeCKOW XMUMHUH U IPOMBILIJIEHHOCTA OPTraHUYECKOIO CHHTE3A.

Teopusi ctpoenust oprannueckux BeumlectB A.M. BbytiepoBa. CBsizb xumuye-
CKHX CBOWCTB CO CTPYKTypou MoJiekyia. Knaccudukanus OpraHMYecKHX BEIIECTB.
OCHOBBI COBPEMEHHOI TEOPUU XUMHUYECKOTO CTPOEHUS U PEAKLIMOHHON CITOCOOHOCTH
opranudeckux BemecTtB. CtpykrypHsle ¢Gopmyisl. M3omepus. Knaccupuxanus
PEAareHTOB U PEAKIIMNA B OPraHUYECKON XUMUU.

IIpakTnueckoe 3anaTHe. OCHOBBI HOMEHKJIATYPbl OPraHMYECKHUX COEAUHE-
HUM.

CamocrositenbHass padora. CocraBieHue rpapuueckux (Gopmys yrieBoao-
pPOAOB, UX U30MEPOB, 3aBUCUMOCTb IOKA3aTEJIEN NOKAPHOU OMACHOCTHU OT CTPYKTY-
PBI MOJIEKY!L.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOTIOJITHUTENbHAA [3, 4, 5].

Tema 11. IloxxapHasi OIACHOCTH YIJICEBOAOPOA0B

Jlekums. IIpenenvHble yriaeBonoponasl - ankassl. M3omepus, HOMEHKIaTypa,
HaxoxJaeHue B npuponae. CHHTE3 MPENEbHbIX YIIEBOAOPOAOB. PUBHUECKHE, XUMH -
YECKUE U M0KAPOOIIacHbIe CBOWCTBA. [IpuMeHenre npenenbHbIX yrieBog0pOa0B.

HenpenenbHble yrieBonopoas! - alkeHsl. M3omepus, Homenknatypa. CuHTes
OTUJICHOBBIX  yIIIEBOAOpOAOB. (Dusnueckue, XUMHUYECKHE M  I10XKAPOOIIACHBIE
cBoiicTBa. [IpuMeHenne ajkeHoB.

AUETHIEHOBBIE YIIIEBOJAOPOIbI - AKUHBL. M30Mepus, HoMeHKIaTypa, ciocoObl
nojiyueHusi, (pu3NYecKue, XMMHUYECKUE U IMOKapoornacHble cBoicTBa. Ilpumenenue
ankuHOB. CpaBHMTEIIbHAS XapAaKTEPUCTUKA MOKAPHOM OMACHOCTH YIJIEBOJIOPOIOB C
OTKPBITOH LIETIBIO.

HenpenenbHble yriaeBogopoJbl € JBYMsS KpaTHbIMU CBs3IMH. OCOOEHHOCTH
CTPOCHUS U IPUMEHEHHUS.

["anoreHnpon3BoAHBIE YIIEBOIOPOAOB. 30Mepusi, HOMEHKIIATypa, OCHOBHBIE
CHOCOOBI TOJIy4eHHs, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA. XJaJO0HbI KaK OTHe-
TyLIAIHAE BELIECTBA.
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Kapbonuknnueckue coenunenus. CrtpoeHue, (u3HUecKUe M XUMHUYECKUE
cBorictBa. [Ipumenenue.

Apensl. Pazutre Teopun ctpoeHust 6en3ona. CoBpeMEHHbIE PECTaBICHUS O
cTpoeHun OeH3ona. ['omonormueckuit psinx Oenzona. M3omepusi, HOMEHKIATypa.
CrnocoObl nosiyuyeHus, pu3nuecKrue U XUMHUYECKUe cBoWcTBa. [IpumeHeHue apeHoB.
KoHz1eHCUpOBaHHBIE CUCTEMBI.

IIpakTuyeckoe  3ausiTMe.  XapakTEPUCTUKA  IIOKAPHOM  ONACHOCTHU
YIJIEBOJIOPOJIOB

CamocrosTenbHass padora. CpaBHUTENBbHAS XapaKTEPUCTHKA CBOWCTB IIpe-
JENbHBIX U HENPECIbHBIX YIIEBOAOPOI0B, KAUECTBECHHBIC PEAKIIMM Ha HEIpPEaeib-
HBIE YTIIEBOAOPO/bI U TAIOI€HCOAEPIKAILNE COCIUHECHMUS.

PexoMenayemasi iureparypa:

OCHOBHa{ [1, 2];

JOTIOJITHUTENbHAA [3, 4, 5].

Tema 12. [loxxapHasi OIACHOCTH KUCJIOPOIACOAEPKAIIMX OPraHUYECKHX

COeIMHEeHU

Jlexknusa. Crnuptel. Knaccudukanus, HoMeHKIaTypa, u3oMepus. MeToasl 1mo-
nyyeHuss. Ouznyeckne U XUMHYECKHE CBOKMCTBA. MHoOroaromusie cnuptbl. [loxka-
POOTNIACHOCTh CIIUPTOB.

[TpocTeie 3dupsl. M3oMmepus, HOMEHKIATypa, CIOCOOBI TOy4YeHus, Gu3nude-
CKHE, XUMUUYECKHE M MOKAPOOTACHbIE CBOMCTRBA.

[Tepexucubie coequnenusi. CTpoeHue, crocoObl MoMyueHus, GU3NIECKUE, XHU-
MHYECKHE U TT0KAPOONACHbIE CBOMCTBA. [[puMeHeHe OpraHnYeCKuX MEPEKUCEN.

KapOonunsHbie coequnenus. CTpoeHue, n3oMepus, HomeHkiIarypa. OCHOBHBIC
CIIOCOOBI TTOTYYEHUS JIBJICTUIOB U KETOHOB. DU3NYECKUE U XUMUYECKUE CBOMCTRBA.
[IprumeHeHne B MPOMBIILICHHOCTH.

KapOonoseie kucnotsl. Kiaccudukanus, ctpoeHue, n3oMepus, HOMEHKIIATypa.
CrnocoObl nosrydenust. Pusnueckue U Xumuueckue cpoiictpa. O0IacTh IPUMEHEHUS.

Cnoxusbie 3¢upbl. CTpoeHHE U CIIOCOOBI TTOTyueHUsl. XUMHUYECKUEe CBOMCTBA.

Bricme XupHbIE KUCIOTHI U BBICIIME CIUPTHL. MblIa, BOCKH, KUPbI, MacCIa.
[IpumeHenne u moxapHas omacHoCcTh. OIEHKAa CKIOHHOCTHM Macel U XKUPOB K
MPOIIECCY CAaMOBO3TOPAHMUSL.

IIpakTu4eckoe 3aHATHE. Howmenknatypa KHCJIOPOJICOICPIKAIINX
OPTaHUYECKUX COCIUHCHUN.

JlaGoparopHasi pa6ora. OuU3MKO-XHUMHUYECKUE U TI0KAPOOMACHbIE CBOMCTBA
KHUCJIOPOJCOICPKAIUX OPTaHUYECKHUX BEIIIECTB.

CamocrosTenbHasi padora. [lpocteie »¢upsl. M3omepusi, HOMEHKIATYypa,
CIIOCOOBI TTOTy4YeHUs, GU3NIECKUE, XUMUUYECKHUE U MOKapOOIacHbIe CBONCTBA.

[lepexucHbie coenunenus. CTpoeHHe, ciocoObl MOMy4YeHus, (pusndeckue, Xu-
MHYECKHUE U MT0KapOOIIaCHbIE CBOWCTBA. [ [puMEeHEHNE OpraHNYeCKuX NEPEKUCEN.

Pexomenayemas ureparypa:

OCHOBHa{ [1, 2];

JOIIOJIHUTEIbHAA [3, 4, 5].
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Tema 13. [louMepbl U MOJTMMEPHBbIE MATEPHUAJbI

Jlekumusi. BBICOKOMOJNEKYIISIDHBIE COCIMHEHHUS W UX POJb B IMPHUPOJE U
texHuke. OcHoBHble mnoHsATUA Xxumuu BMC. Knaccudukamuss 1 HOMEHKIATypa.
Oco0eHHOCTH (PU3HYECKOTO COCTOSIHUSI TMOJMMEPOB, MEXAaHWYECKHE CBOMCTBA.
Hectpykunst  monuMepoB.  B3auMOCBSI3b  CTPOEHUS ~ INOJIMMEPOB € HX
TEPMOCTOMKOCTBIO U TOPKOYECTHIO.

[Tonumepsl, OIMTOMEPBl M WX CHHTE3: PEAKIHMHM MOJMMEPHU3ALNN U pPEaAKUUU
MOJIMKOHJICHCAlUU. XUMUYECKHE MpeBpanieHus: noJuMepoB. OCOOEHHOCTH peakiui
nonumepoB. CHHXKEHUE TOPIOYECTH MOJIUMEPOB.

[TonumepHbie MaTepuaibl: KaydyKH, IJIACTMACChI, XUMUYECKUE BOJIOKHA, JIAKO-
Kpaco4dHble MOKpbITHS. [I[puMeHeHne moIuMepoB, UX MoxapHas onacHocTh. OcobeH-
HOCTH F'OPEHHUS TOJTMMEPHBIX MATEPUATIOB.

IIpakTuyeckoe 3ansaTue. [lonyyeHrne OrHE3AIMIIEHHBIX MMOJUMEPHBIX MaTe-
puasioB. XapaKTEPUCTUKA OTHE3AIIUTHBIX MIOKPBITUH.

JlabopaTtopHass padora. OU3NKO-XUMUYECKHE CBOWCTBA U IMOKAPOONACHBIE
CBOMCTBA MOJIMMEPOB U MOJMMEPHBIX MAaTEPUAIIOB.

CamocrosiTeibHass padora. KOMIO3UTHBIE MaTepUalIbl; CHHKEHUE TOprOYe-
CTH NOJIMMEPHBIX MAaTEPUAJIOB.

Pexomenayemas ureparypa

OCHOBHaA [1, 2];

JOOIMOJIHUTEIbHAA [3, 4, 5].

Tema 14. XuMus 1 3alIlUTA OKPY KaIOLIEH Cpeabl

Jlekumsi. IlpupogHble ¥ aHTPONOTE€HHBIE  HMCTOYHUKH  3arpsi3HEHUS
OKPYX arOUIEN CPEIbL.

Xumuueckoe 3arpssHeHue ruapocdepsl, atmochepsl u autocdepsl. boprbda ¢
3arpsi3HEHUEM OKPY KaroIIel cpebl

CamocrosiTesibHas padora. [loagroroBka 10K1a0B MO TEME.

Pexomenayemas iureparypa

OCHOBHa{ [1, 2];

OOIIOJIHUTEIbHAA [3, 4, 5].

5. MeToauvyeckue peKOMEH AU 110 OPraHU3alUuM U3yYeHU
JTHCHHUILIMHBI « XHAMUS

[Tpu peanuzanuu mporpaMMbl TUCIUILTUHBI « XUMUS» HUCIOIB3YETCS 00pa3o-
BaTeJIbHAS TEXHOJIOTHS, MPEANOaramplas, 9To0 B paMKax OJHOW TEeMbl  O0Beau-
HSFOTCSI JIKITHS, TIPAKTUIECKUE U JTA0OpaTOPHBIC PAaOOTHI.

OOmIMu 1eJIIMHU BCEX BUJIOB 3aHATHUM SBIISIOTCS:

- 00o001enue, cucTeMaru3anus, yriryOjaeHue, 3aKperyieHue TeOPETUYECKUX 3a-

HUH TI0 KOHKPETHBIM TeMaM YYeOHOTO Kypca;

- (opmupoBaHHEe MIUPOKOTO KPyro3opa, KOMIIETCHTHOCTH B TPAKTOBKE HOpMa-

THBHO-TIPABOBBIX aKTOB, CO3JJaHUE HOBBIX 3HAHHUH 00YYaIOIINXCS;
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- (opmupoBanue NpopeCcCHOHATHLHO 3HAYMMBIX KayeCTB: CaMOCTOSTEIbHOCTH,

OTBETCTBEHHOCTHU, TOYHOCTH H JIp.

[ensiMu IEKIUU SBISIFOTCS:

- JaTh CUCTEeMATH3UPOBAHHBIC HAYYHBIC 3HAHUS MO TUCIUIUIMHE, aKIICHTUPOBAB

BHUMaHUE HAa HanOoJee CI0KHBIX U Y3JIOBBIX BOIIPOCAX TEMBI Kypca;

- CTUMYJHUpPOBaTh AKTUBHYIO IO3HABATEIbHYIO NEATEIHHOCTh OO0yYaroImuxcs,
crioco0CTBOBATh (POPMHUPOBAHUIO UX TBOPUYECKOT'O MBIIIIJICHUS.

[{ensiMu TPaKTUIECKUX 3aHATUHN SBISTFOTCS:

- 0000meHue, cucreMaruzanus, yriyOleHue, 3aKperuieHHe TeOpEeTUYECKHUX
3HaHHUM 10 KOHKPETHBIM TeMaM y4eOHOT0 Kypca XUMUU;

- (opMUpOBaHME YMEHUN TNPUMEHATH IOJyYEHHbIE 3HAHUS Ha IMPAKTHUKE,
pealin3alnio eIMHCTBA UHTEJUIEKTYaIbHON U MPAKTUYECKOU e TEIbHOCTH;

- BbIpa0OTKa MpHU PELIEHUH MOCTaBJICHHBIX 3a/1ay Mpo¢decCHOHAIbHO 3Ha-
YUMBIX Ka4yeCTB: CaMOCTOSITEIIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTH, TBOpPYECKas
UHUIMATHBA.

- BBINIOJHEHHUE BBHIYHMCIICHHM, PACUETOB;

- paboTa ¢ HOpMATHUBHBIMU JTOKyMEHTaMU, WHCTPYKTUBHBIMH MaTepUaIaMH,
CTIPaBOYHHUKAMH.

Lensimu 1abopaToOpHBIX PabOT SIBIISIOTCS:

- (dopMupoBaHHE TPAKTHUECKUX YMEHH PaOOTHI MPH COOIIOICHUH TIPABHII
TEXHUKU O€30MaCHOCTU C JIAOOPATOPHBIM OOOPYJAOBAHMEM U XUMHUYECKMMHU Bellle-
CTBaMU;

- (opmupoBaHue wuccienOBaTEILCKUX yMEHUW (HAOMIOAATh, CpPaBHUBATH,
aHaJIM3UPOBaTh, YCTaHABINBATh 3aBUCUMOCTH, JI€JaTh BbIBOJIbI U 00OOIIEHMS, CaMO-
CTOSITEILHO BECTH HCCIIEA0BaHUE, ODOPMIISATH PE3yIbTaThl).

- DKCIEpUMEHTaJbHas MpoBepKa PopMyJl, METOAMK pacyeTa, YyCTAHOBJICHHUE U
MOJITBEPKICHIE 3aKOHOMEPHOCTEH, O3HAKOMIICHHE C METOJAUKAMH MPOBEACHUS IKC-
NEPUMEHTOB, YCTAaHOBJIEHUE CBOWCTB BEUIECTB, UX KAYECTBEHHBIX U KOJTHMYECTBEHHBIX
XapaKTePUCTHK.

Koncynpranmm npoBoasTCs MpenoaBaTesieM, BeIyIUM 3aHITHS B y4eOHOU
rpymIie, ¥ HOCAT TPYMIIOBOM XapakTep.

CamocrosiTeibHasi padoTra 00y4alOIIMXCH HalpaBieHa Ha YIIyOJieHHe U
3aKperieHue 3HAHWM, MOJYYeHHBIX Ha JIEKIMIX U JAPYTHUX 3aHATUSX, BRIPAaOOTKY Ha-
BBIKOB CaMOCTOSITEJIBHOTO aKTUBHOT'O MPUOOPETEHUSI HOBBIX, JOMOJHUTEIbHBIX 3HA-
HUM, TOATOTOBKY K MPEICTOSIUM yUeOHBIM 3aHATHUSM, 3a4ETaM U IK3aMEHaM.

6. Onenoynblie MATCPHAJIBI IO JTUCIHUILINHE

Tekyluii KOHTPOJIb YCIEBAEMOCTH 00€CTIEUMBAET OLICHUBAHKE X0J1a OCBOCHUS
JTUCHUUIUIMHBI, TIPOBOJAUTCS B COOTBETCTBUU C COAECPKAHUEM JUCUUIUIUHBI 110 BUJIaM
3aHATHI B (popMe onpoca, AOKIAI0B, PEIIEHUS 3a/1a4, TECTUPOBAHHUS.

[IpomexyTouHasi aTTectanusi obecrieurMBaeT OLICHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATEJIbHBIX Pe3yJIbTaTOB 00YUEHHUsI IO JUCIUILIMHE, MPOBOIUTCS B opmMe 3aue-
Ta ¥ K3aMeHa.

6.1. IIpumepHbIe OLIEHOYHbIE MATEPHUAJIbI
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6.1.1. Texymero KOHTpOJIst

Tumnosbie BONIPOCHI 1/ onpoca:

1. ITpuBenuTe mpUMepsI MPOCTHIX U CIOKHBIX HETOPIOYMX BELIECTB, IIPEACTAB-
JSOIIMX MMOKAPHYH ONACHOCTb.

2.ChopmynupyiTe CTEXMOMETPUUYECKHUE 3aKOHBI XUMHUH.

3.YUT0 Ha3bIBaETCS U KaK MOYKHO PACCUMTATh KOJMYECTBO BElECTBA?

4. B ueM CXOACTBO W pa3IMuYM€ OTHOCUTEIBbHOW MOJIEKYJISPHON W MOJSPHOMN
Macchl?

5. ChopmynupyiiTe nepBOHAYAIbHYIO U COBPEMEHHYIO (POPMYIUPOBKY
[Tepuoanueckoro 3akona [[.1. Menaeneena.

6. UTo nmoka3pIBa€T HOMEpP NEPHUOIA U HOMED IPYIIIBI IEPUOINYECKON CUCTEMBI
JI.1. MeHnneneena.

7. Uem onpenienseTcsi CXOIHbIE CBOMCTBA 3JIEMEHTOB NIABHBIX MOATPYI?

Tunosbie TeMbI 115 10KJIA10B:

1. IToxapoornacHsle CBOWCTBA NMOJIMMEPHBIX MAaTEPUAIOB

2. CnocoObl CHU>KEHHUSI TOPIOYECTH TTOJTMMEPHBIX MaTEPUAIIOB.
3. OrHe3amuTHbIE TOKPHITHSL.

TunoBkbie 3agaun:

1. Kakoit o0beM mapoB BoJibl 00pa3oBajcs B pe3yJibTaTe MOJHOIO CrOpaHus
120 xr 6ensona CsHs npu remneparype 25°C u gasnennu 120 klla

2. Kakoii 00beM Bo3ayxa HE0OXO0IUM JIsl TIOJTHOTO cropanus 12 Kr mponuHa?
t=18°C, p =770 mm pr.cT.

3. Ckoubko 2-meTunbyTeHa-1 cropeno B momemenun oobemom 100 M, eciu
B pe3ynbraTe 00paszoBanack konunenrpanus CO,, pasnag 5 %. t = 15°C, p=1,1-10°
ITa.

4. Kakast macca kapOu/ia Kajabllvs BCTYIUJIa B PEAKIUIO C BOAOM, €CIIU B TIOME-
menun 00beMoM 120 M° 06pa3oBanach B3pHIBOONACHAS KOHLEHTPALUS TOPIOUETO
raza? t=-2C,p=1,2 ar.

5. OOpasoBanach ji B 00beMe 30 M> B3pbIBOONACHAS KOHIEHTPALHS TOPIOYETO
rasa rnocJje 3aBeplieHus peakiuu ¢ Bojoit 0,2 kr kapOua Kanbius?
t=22°C,p=110«klIa

6. Breruuciuts pH 10° M pacteopa KOH 1 0,01 M pactsopa HNO:.

7. BBIYUCINUTH MAaCCOBYIO JIOJIIO XJIOPUA HATPUS B pacTBOPE, COAEPKALIEM
40 r NaCl u 240 r BoAp!.

8. Beruucauth MoJsipHOCTH pacTBopa B 200 M1 KOTOPOTO pacTBOPEHO 5,6 T
KOH.

9. Kak U3MEHHTCSI CKOPOCTh PEAKIINH, €CJIM KOHUEHTPALUH PEarupyrolux Be-
HIECTB yBENUYUTH B 2 paza? Peakuus: 2NO + O, = 2N,O

10. Kak u3mMeHHuTCs CKOPOCTh PEAKIIUU MMOJTYyUYeHUSI aMMHaKa U3 BOAOpoaa 1
a30Ta NpHU YMEHBUIEHUU 00BbEMA CUCTEMBI B 2 pa3a’?

TunoBble 3alaHudA NJId TECTUPOBAHUA:
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| Bompoc Ne 1
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XUMHYECKUM IPpEBpaAllICHUCM HE ABJIACTCA

1) koppo3usi

2) ropeHue

3) ucniapenue

4) porocuHTE3

Bonpoc Ne 2

HaumeHnbiien yacTuied U3 nepeymciIeHHbIX

1) Monekyna

SIBJISICTCSI 2) DJIEMEHT
3) atom
4) mpocToe BelIeCTBO
Bonpoc Ne 3
Pa3mepHoCTb 1) MonsipHast Macca
«J1/MOJIbY 2) OTHOCHUTEJIbHAsl aTOMHAsl Macca
Nmeet 3) MonsipHBIH 00BEM
4) KOJIMYECTBO BEIIECTBA
Bomnpoc Ne 4
HauOonpmee uncno monekyn copepxurca B | 1) 18 r H,O
2)36r H,O
3)16T H,
4) 161 O,
Bompoc Ne §
OTtHocuTeNnbHAs MIIOTHOCTD MapoB 1o Bo3ay- | 1) H,S
Xy paBHa 2 ajsi: 2) C4Hyo
3) CioHa
4) NH;
Bomnpoc Ne 6
DJIEMEHT, aTOM KOTOPOTO B HEBO30YK/ICH- 1) Mmarauit
HOM COCTOSIHUM HE COACPIKHUT HECIIAPEHHBIX | 2) yTIepo
JJIEKTPOHOB, - 3TO 3) cepa

4) kpeMHuUi

Bonpoc Ne 7

Yucno npoTOHOB B aTOME 3JIEMEHTA, KOTO- 1) 33

pBIif HAXOAUTCS B 4 MEepUO/ie U B TI1aBHOM 2) 50

NOArpyIne V rpymibl paBHO: 3) 40
4)23

Bonpoc Ne 8

Howmep rpynmnsl nokassiBaet

1) 4KcI0 MPOTOHOB B ApE

2) MaKCUMAJIbHYIO BAJICHTHOCTh 3JIEMEHTA

3) 4KCII0 HEeCMTapEeHHBIX DIIEKTPOHOB

4) ymnclio SHEPTETUUYECKUX YPOBHEHN B aToMe

Bompoc Ne 9

O6111ee 4nciIo S —3JIEMEHTOB B IEPUOIUYE- 1)2

CKOM CHCTEME PaBHO: 2)10
3) 12
4) 14

Bonpoc Ne 10

OnekTpoHHas (OpMyJia BHEITHETO JJICK- 1) 2p'

TPOHHOTO CJI0s1 HanboJIee aKTUBHOTO MeTal- | 2) 3p'

Ja 3 TpyMIbL: 3) 4p'
4) 6p'
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6.1.2. IIpomeskyTOUYHOM aTTeCTALINH

IIpumepHbIii NepeYeHb BONPOCOB, BBIHOCMMBIX HA 3a4eT

1. Onpenenenne 4ynciia MOJIb UCXOJHBIX BEIIECTB M NPOIYKTOB PEAKLUU I10
YPAaBHEHUIO PEAKLUU TOPEHUS.

2. PacdeT uncna yactuil B oOpasiie (uepe3 Yuciio MoJIiei).

3. Onpezenenue MWIOTHOCTU ra3a WM Mapa Ipu 3aJaHHbIX TeMIlepaType U JaB-
JICHUH.

4. Pacuer momsipHOro oObema raza WiM Iapa Mpu 3aJaHHBIX TeMIlepaType |
JIABJICHUH.

5. PacdeT IJI0THOCTH rasza WiM Iapa Io Ipyromy rasy (Bogoponay, KUCJIOpO.y,
BO3YyXY, a30Ty).

6. [ToHsITHE OTHOCUTENIBHOM MOJIEKYJISIPHOW MAaCChl U MOJIIPHOM MaccChl.

7. Knaccudukamnus HeOpraHM4eCKUX BEIIeCTB (OCHOBHBIE OKCHJIBI, KHCIOTHBIC
OKCHUJbI, KUCIOTBI, THIPOKCUBI, COJIN).

8. ITpumepbl TPOCTHIX U CHOKHBIX TOPIOYMX U HETOPIOYHMX BEILIECTB.

9. IlpuMepsl NPOCTHIX U CIOKHBIX HETOPHOYHUX, HO MPEACTABISIIONINX MMOXKap-
HYIO0 OIACHOCTb BEILIECTB.

10. ITpriMepbl NPOCTHIX U CIOXKHBIX OTHETYIIAIIKUX BEIIECTB.

11. IIpumepsl TPOCTBIX M CIOKHBIX BEHIECTB, MPEACTABISIOMIMNX OMACHOCTh
MIPU B3aUMOJCUCTBUU C BOJIOM.

12. IIpuMepbl TPOCTHIX U CHOKHBIX BEIIECTB — OKUCIUTEIIECH.

13. [IpuMepbl CUIBHBIX BOCCTAHOBUTEIEH.

14. I3MeHeHue MeTaJuIMYeCKUX U HEMETAIUNIMYECKUX CBOKCTB B IPYIIAxX U Ie-
pHoJax.

15. DnexTpoHHbBIE TACIOPTA AIEMEHTOB.

16. Onpenenenne 4nciia NPOTOHOB, IEKTPOHOB, HEUTPOHOB, KOJINYECTBA HE-
CHApEHHBIX 3JIEKTPOHOB, 3HAUEHHUS TJIABHOTO KBAHTOBOI'O YMCJIA, YUCIA SHEPreThye-
CKUX YPOBHEH.

17. Xapakrepuctuka 3-d u 4-p 371€MEHTOB.

18. Ilpumepsl BelIECTB C pa3IMYHBIMU TUNAMU xumudeckodl KoaneHTHas
CBS3b.

19. NoHHas cBs3b.

20. Mertainuyeckas CBSI3b.

21. BonoponaHas CBA3b.

22. YpaBHEHUS peakiui saepHoro pacnana (anbda u 6eta).

23. YpaBHEHUS SAJIEPHBIX PEAKIIUN.

24. PacyeT MOJISIPHOM KOHIIEHTPalUK pacTBOpa (MOJISIpHOCTH M).

25. Pacuet maccoBo# gosiu BeliecTBa B pactBope (%-HOW KOHIIEHTpaIUU ).

26. BnusHue temnepatypsbl, AaBieHUs (3akoH ['eHpu), Hanuuus npuMecerd Ha
pPacTBOPUMOCTD I'a30B B KHUIKOCTSIX.

27. KonnuraTuBHbIE CBOMCTBA PACTBOPOB.

28. TemriepaTypa KUIIEHUS U 3aMEp3aHuUsl PpAaCTBOPOB (CPABHUTH C UUCTHIM pac-
TBOPUTEIIEM).
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29. ®Ou3nYeCKuii CMBICT KPUOCKOTTMYECKOU U 30YITMOCKOTUYECKON KOHCTAHT.

30. Ucnapenue.

31. JlaBneHne HACBIIEHHOIO Iapa IpU pPa3JIMYHBIX TEeMIEpaTypax W IIpU
TEeMIIepaType KUIIEHUS.

32. IIpuMepbl paCTBOPOB JIEKTPOJIUTOB U HEIJIEKTPOJIUTOB.

33. CryneHuarasi JucCOLMALASI MHOTOOCHOBHBIX KHUCJIOT M JABYXKHCJIOTHBIX
TUAPOKCUAOB B BOJHOM PacTBOPE.

34. Pacuet pH CUJIBHBIX KUCTIOT U CUIIBHBIX THAPOKCUIOB.

35. HMonHO€ mpou3BEICHUE BOIBI.

36. Knaccudukaiius AUCIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHHIO.

37. IlpnunHbl yCTOWYHUBOCTH IUCHEPCHBIX CUCTEM. Pa3pylieHue KoJIOua0B.

38. [loHsATHE OKUCAUTENEH U BOCCTAHOBUTEIIEH.

39. Tunsl OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

40. Knaccudukanus ralbBaHIYECKUX dJICMEHTOB.

41. Crioco0Obl 3a1UTHl OT KOPPO3HUH.

42. PaccTaBuTh KO3(Q(PUIMEHTHI B YPaBHEHUU PEAKINH, YKA3aTh OKUCIHUTEINb U
Boccra"oButens: C + HNO3 = CO2 + NO + H20

43. Yemy paBHa MoJjsipHas KoHueHTpauusi pactBopa HNO3, ecim pH storo
pactBopa paBeH 47

44. IlpuBenurte MpUMEpPHI AUCTIEPCHBIX CUCTEM, KOTOPBIE a) SBJISIOTCS MPOAYK-
TaMU TOpeHust; 0) UCTIOIB3YIOTCS MPHU TYIICHUH M0KApPOB.

45. PaccuuTaiite NOTEHIMAA BOJOPOJHOTO 3JEKTPOJa MPU CTAHAAPTHOM J1aB-
neHuu Bogopoaa u pH 5.

46. CocraBbTe CXEMBbI JBYX CTaHAAPTHBIX raIbBAHUYECKUX JIIEMEHTOB, B OJ-
HOM M3 KOTOpBIX KaJMHU SIBJIIETCA AaHOAOM, a B JIPyrom - KarojgoMm. Hamwmmwure
YPaBHEHUS JIEKTPOJHBIX IpoLeccoB U Berurcinre JJ]C kaxaoro anemeHTa

47. Yro npencrapisieT coO0M mpolecc KOppo3uu?

48. IIpuBegure mpuMep aHOAHOTO MTOKPBITHUS JUIS XKENE3a.

49. Yemy paBHa moJisipHasi koHneHTparust pactBopa HCI, eciu pH storo pac-
TBOpa paBeH 57

50. B yem npuyYrHA YCTOMYUBOCTH JTUCIIEPCHONW CUCTEMBI - JIbIMa?

51. PaccuuTaiiTe moreHuuan cepeOpsHOTo AeKTpoa, norpyxenHoro B 0,01 M
pacTBop coiu cepedpa.

52. HukeneBble MIIACTUHKU OMYILIEHBI B PACTBOPHI

MgSO4 HgCl2 CuSO4 Al2(SO4)3 AgNO3 SnCl12

C kakuMu COJIIMH HHUKEJIh OyJIeT pearupoBarh?

53. PaccTaBuTh KO3 PUIIMEHTHI B YpaBHEHUH PEAKIIUU, YKA3aTh OKUCIUTENb U
BoccranoButenb: KCIO3 + S = KCl + SO2

54. IIpuBenute NpUMEPBHI XUMHUECKON KOPPO3UU METAILIOB.

55. Kakue Tunbl raapBaHMYECKUX AJ1eMEHTOB Brl 3Haere? [IpuBenure mpume-
pBI.

56. Kakoe xesne30 KoppoaupyeT ObICTpEe - HAXOASIIEECS B KOHTAKTE C 0JIOBOM
WA C MEBIO?

57. Beruucaute pH 0,001 M pactBopa runpokcuna kanuss KOH.

58. Kakue Buapl COpOITMOHHBIX MpolieccoB Brl 3Haete?
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59. PaccuuraiiTe oTeHIMaa BOJIOPOAHOTO JICKTPOia B YUCTOU BOJIE.

60. I3 npeoKeHHbIX 3JIEMEHOB - Mg, Sn, H - cocTaBbTe CTaHIapTHYIO TaJib-
BaHUYECKYIO Mapy, UMEIOLIYI0 HauMmeHbliee 3Hauenue JJ1C.

61. K xakomy BHly KOPpO3UM OTHOCUTCA Ta3oBast Koppo3usa? [IpuBeaure npu-
MEpBHI.

62. Hanmmwure BeipakeHue 1t npousseaeHus pacrsopumoctu CuCO3.

63. [lpuBenuTe mpuMepsl AUCHEPCHBIX CUCTEM, B KOTOPBIX JHUCIIEPCUOHHOU
cpenoil siBnserca KUIKOCTh. Kakue M3 HUX MOryT ObITh OTHETYIIAIIMMH Belle-
CTBaMH?

64. BeruuciauTh NoTe€HUMAN pTYTHOTO 31ekTpoaa npu [ Hg +2] = 10-5 M.

65. CocraBbTe ABa IEMEHTA, B OJHOM U3 KOTOPBIX MEJb SIBJISETCSA KaTOJIOM, a
B JIpyrom - aHonoM. Berauciaure D3/[C 3THX 37I€MEHTOB M YKAXKUTE 3JIEKTPOJIHBIE
IIPOLIECCHI.

66. Uto npeacTasisieT co00i KOHIICHTPAIIMOHHBIN TaTbBAHUYECKHUI 3JIEMEHT?

B kakom ciyuae npekpaiaercs ero pabora?

67. Kakolt mpoiiecc Ha3bIBaeTCs aacopOueii?

68. B ueM pa3nuune UCTUHHBIX U KOJUIOUJHBIX PaCTBOPOB?

69. Kaxoit u3 00pa3ioB Oynet 0oJbIle MOJBEPIKEH KOPPO3UU: YUCTOE KEIE30
WM JKEJIE30 C IPUMECSIMU 30510Ta?

70. UeM ompeniesnisieTcs arperaTuBHAsl yCTOMYMBOCTh KOJIJIOUIOB?

IIpumepHbIi NepevYeHb BONMPOCOB, BBIHOCUMbIX HA IK3aMEH

1. YpaBHEeHue peakuu ropeHus yriaeBoA0pOI0B U KUCIOPOICOAEPKALIUX CO-
€OUHECHUN.

2. TloHsiTHe >HTAIBIUU.

3. 3axon ['ecca. Boipaxkenue nms temnoBoro 3ddexra peakuuu ropeHus mo 1 u
2-my ciencTBusaM 3akoHa ['ecca.

4. TenoBoit 2¢dext peakiuit (cootHomenne Q u AH st 3HI10- ¥ 9K30TEpPMU-
YEeCKUX peakiuil). Y ieiabHas TeroTa CropaHusl.

5. OneHka U3MEHEHMs SHTPOMHUH B PA3NMUYHBIX Ipoleccax (MCrnapeHus, KOH-
JIEHCAIMH, TUIABJICHUS], KPUCTAJUIN3ALMK, BO3TOHKH).

6. TepmoanHamuueckue QYHKIIMM COCTOSIHUS M UX Pa3MEPHOCTb. YpaBHEHUE
['n00ca. DHTanbIUNHBIN M SHTPONUIHBIMA (PAKTOPHI, UX BIHUSHHE HA MPOTEKAHUE
peaKkuuii py HU3KUX U BBICOKUX TEMIIEpATypax.

7. O1ieHKa BO3MOYXHOCTH Y YCJIOBUHM MPOTEKAHUS PEAKIIHIA.

8. 3aKoH JeHCTBYIOMUX Macc. Beipaxkenue 11t CKOPOCTH TPSIMOM U 00paTHOM
peakunn. @U3NYECKUN CMBICII KOHCTAHTBI CKOPOCTH PEAKLIMH.

9. 3aBUCUMOCTh CKOPOCTH PEaKUHUU OT TEMIEPATypbl, JAABJICHHS, U3MEHEHUS
oObeMa cucteMsbl. PacueTHble 3a1aun.

10. BelpaxxeHne 11 CKOPOCTU PEAKIIMU U KOHCTAHTBI PABHOBECHSL.

11. IlonsiTe pacTBOPUMOCTH, (PAKTOPHI, BIHUSIOUIME HA pACTBOPUMOCTbD.

12. Pacuer MaccoBOil U MOJIBHOW JOJIM, MOJISIPHOM KOHLEHTPALMK KOMITOHEH-
TOB B pacTBOpE.
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13. KonnuraTtuBHble CBOMCTBA pacTBOpPOB. JlaBieHHE HACHIIIEHHOIO Mapa,
TeMIeparypa KHUIIEHHs pPacTBOpPOB. 3akoHbl Payns (TeMmeparypa 3amMep3aHusi H
TeMIepaTypa KUMeHus, GU3NIECKUl CMBICT KPUOCKOTTMYECKON MOCTOSIHHOM).

14. Ilpumepsl OKHCIHUTEIEH M BOCCTAaHOBUTENEH (TIPOCTHIX, CIOKHBIX Be-
IIECTB), BEILIECTB OMACHBIX MPU B3aUMOJICUCTBUU C BOJIOM).

15. 'oMOreHHbIE U TETEPOTEHHBIE PEAKIINY.

16. KoHCTaHTa XMMUYECKOTO PaBHOBECHS.

17. BnusHue TemmnepaTyphl, JaBiICHUS, KOHIIEHTPAIIMU BEIIECTB HA PaBHOBE-
cue B xumuueckoit peakuuu (npuHiun Jle llarense). 3anaun.

18. IIpnunHa yBeIM4YEHUsI CKOPOCTU PEAKLMH MPU MOBBIIEHUN TEMIIEPATYPHI.
[IpaBuino Bant-T'opda. YpaBaenue Appennyca. JHeprus akTUBAIUU.

19. Knaccudukarus opraHU4eCKUX COSTUHEHUH.

20. N3omepus (yriaepoaHON e, MOJIOKEHUS KPaTHBIX CBSI3ed U (DYHKITHO-
HaJIbHBIX TPYII, IPOCTPAHCTBEHHAs (1IMC- U TPAHC-), MEXKKIIACCOBas).

21. Knaccuduxanusi opraHM4ecKux peakuuid (3aMelieHue, MpUCOeAMHEHNUE,
OKHUCJIEHHE U T.[.). Peakiuu, XxapakTepHble JIJIs pa3IMYHbIX KIACCOB COEAMHEHUI.

22. I'uOpuauzanus. PacyeT curma u mu-cBsizel B OpraHUYeCKUX COCAMHEHUSIX.
Hanpumep, onpenenuts 4uCiIo G- U T-CBSI3€H B 2-METUINIEHTAHE; 2-METUITNIEHTEeHE- | ;
MIEHTUHE.

23. IloxkapHasi OacHOCTh YIJIEBOJOPOAOB.

24. [loxapHasi OIaCHOCTh KHCJIOPOACOAEPKAIIUX OPTaHUYECKUX COEAUHEHUM.

25. CBs3b CTPYKTYpBl OPraHMYECKHUX COCIMHEHUN M WX IOKa3aTeliei Mmoxkap-
HOU OITACHOCTH.

26. BMC, noaumepsl, OJJUTOMEPHI.

27. Knaccudukarus moJImuMepoB.

28. TepMoOIIacThl U pEAKTOIIACTHI.

29. Crioco6bl OMy4YEHUs OTUMEPOB.

30. JdecTpykuust noIMMepOB.

31. JlucnepcHble cucteMbl (kiaaccudukaius Mo COCTaBy, MPUMEPHI JUCTIEpPC-
HBIX CHUCTEM Ha MoXapax, IPUYMHBl YCTOMYMBOCTH IUCIEPCHBIX CHUCTEM; ONTHYE-
CKHUE, DJIEKTPUUECKHE CBOMCTBA KOJIJIOUIOB).

32. HomeHknaTypa OpraHMYE€CKUX COCAMHEHUN, 001mme (GopMysibl YrieBOAO-
POAOB M KUCIOPOJACOAEPKAIINX OPTAHNYECKUX COEAUHEHUN.

33. 3oMepbl U TOMOJIOTH.

34. Ankanbl. Peakunu 3amentieHus (TraJloreHUpOBaHUE, HUTPOBAHUE), KPEKUHT.

35. Ankensl, ankaaueHbl. Peakuuu npucoenuHeHus (TuapupoBaHue, TalOTeHN -
pOBaHuUeE, TUAPOrajJIoreHUpoBaHueE, Tuaparanus). HemoiHoe okucieHue.

36. Anxusbl. Peakuuu mnpucoequHeHusi (TUAPUPOBAHUE, TaTOT€HUPOBAHUE,
TUApOrajoreHupoBaHue, rujipatanus). Peakiuu 3amenieHusl.

37. lukmoankansl. Peakmun OOJIBIINX U MaJIbIX IHKJIIOB.

38. Apenbl. Peakuuu 3amenienus (rajoreHupoBaHue, HuTpoBanue). [lomyue-
HUE TOMOJIOTOB O€H30171a.

39. Peakuus Bropua.

40. Peakuuu rajoreHyrieBo10poJI0B B BOJHOM M CIIUPTOBOM PacTBOPE IIEIIO-
qH.
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41. Couptel. Peakiiuu rupOKCUILHOTO BOJAOPO/Ia U THOPOKCUILHOM TPYIIIHI.
OkucieHue CriupToB.

42. Anpaerusibl ¥ KETOHBI. Peakinm OKUCIEHNSI 1 BOCCTaHOBIICHMUSL.

43. KapboHoBble KUCIOTBl. Peakuun KapOOKCHIBHOIO BOJIOpOJA H
KapOOKCUIIBHOM TPYIIIIHI.

44. Bpicime )XKUpHbIE KUCTOTHL. JKHUpBI, MbLIA.

45. TlomyyeHue W TUAPOIU3 CIOXKHBIX 3(HUpoB. BoccTaHOBIEHHE CIOXKHBIX
3(UpoB.

46. I'nOpuaunzanus aTOMHBIX opOuTaneil. Pacuer cuia curma- u - CBS3eH.

47. Apomatu3anus (KaTaqauTU4decKas JeruapOIMKIN3alns) aJKaHOB.

48. [lepepaboTtka yrisi, HedTH U Ta3a.

49. Xumus U 3a11UTa OKPYKarolen Cpebl.

50. Xumus U 310pOBBE YEIOBEKA.

51. XapakTepucTHKa KayqyKoB.

52. XapaKTepuCTHKA IUIacTMAacC.

53. [lony4yeHne U CBOMCTBA XUMUYECKHAX BOJIOKOH.

54. CHmKXeHre roprovYeCcTy MOJIMMEPHBIX MATEPUAIIOB.

55. XapakTepuCTHUKa OrHE3alUTHBIX ITOKPBITUM.

56. B yem cymHocTh mpoliecca kpekunra? Kakue BemnjectBa o0pasyroTcst npu
KPEKUHIE OKTaHa?

57. CKOJBKO BUIOB U30MEPUHM MOXKET OBbITh PEaTU30BaHO Y YETBEPTOIO Mpej-
CTaBUTEJISI TOMOJIOTUYECKOTO psiia AIIKEHOB?

58. Kakue BHIBI HM30MEpUU MOTYT PEAIM30BaTHCA y COECIAMHEHMS COCTaBa
C6H12?

59. IlpuBeauTe MpUMEPHI MPOIIECCOB BTOPUIHOM nepepaboTKu HEPTH.

60. HazoBute BO3MOKHBIE MPOAYKTHI apoMaTH3alUU (AETHAPOLUUKIN3ALINHN)
renTaHa.

61. Kakue Bpl 3Haete cnocoOwl mepepabotku yras? I[lpuBenure npumepsl
HECKOJIbKHUX BELIECTB, KOTOPBIE MOJIYYarOTCs B 3TUX MpoLieccax.

62. [IpuBenuTe 2 BOZBMOMKHBIX COEIUHEHUs, 00pa3yIOIMIMUXCA P PEaKIUU U30-
MEepHU3allii HOHAHA U COJEepKalIUX B TJIABHOM LIENHU IECTh U CEMb aTOMOB yTJIEpO/a.
Hazosure ux.

63. Ilepeuncnure HECKOJIbKO OCHOBHBIX (PpaKIUi, MOITYYAIOUIUXCS MpU Tep-
BUYHOM TTepepadoTKe HePTH.

64. Uto npeacrasisieT co00il mporecc NepBUYHON nepepadboTku HedTu?

65. [IpuBeauTe mpuMepbl COEAMHEHUN, SBISIOMIMNXCS U30MEpaMH, HO OTHOCS-
HIMXCS K pa3INYHbIM KJaccaM OpraHUYeCKUX COEAUHEHUM.

66. Kakoit Bum rulOpuamsanud MOXKET OBITh pEaln30BaH B COCAMHCHHH,
umeroreM Gopmyiry CsHg?

67. Kakue BbI 3HaeTe CrocoObl mepepadOTKH yriasi?

68. Kakne 351eMEeHTBI OTHOCATCS K OpraHOreHam?

69. Uto Ha3pIBaeTCA BEICOKOMOJIEKYIJISIPHBIMU COETUHEHUSIMMU?

70. Kakue BeniecTBa OTHOCATCS K OJIuroMepam?

71. B yem paznuuue peakuuii moJIMMepr3alii 1 MOJIMKOHASHC AN ?
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6.2. Illkana oueHWBAHUA Pe3yJabTATOB NMPOMEKYTOYHOH aTTeCTAUM U
KPUTEPHUHU BHICTABJICHHUS OLICHOK

Cucrema OLICHUBAaHUA BKJIKOYACT.

®dopma [Tokazarenu

Kputepuu BbIcTaBIEHUSA OLEHOK IIIxana oneHuBaHusa
KOHTPOJIS OllCHUBAHUS

3a4yer MPaBUJIBLHOCTh | JIaH TPABWIbHBIN, TOJHBIM OTBET Ha 3a4TEHO
Y TIOJIHOTA OT- | TMOCTABJIEHHBIN BOIPOC, MOKa3aHa Co-

BETa BOKYITHOCTh OCO3HAHHBIX 3HAHUH TIO
TUCHUIUIMHE,  JIOKa3aTeNbHO  pac-
KPBITHI OCHOBHEIE MOJIOKEHUS
BOIIPOCOB; MOTYT OBITH JIOMYIIEHBI
HEJI0YEeThI, HUCIPABIECHHBIE CaMOCTOSI-
TEJIBHO B MpoOllecce OTBETA; JaH Ipa-
BUJIBHBIM, HEIOCTATOYHO ITOJHBINA OT-
BET Ha TOCTABJICHHBIA BOMNPOC, MOKa-
3aHO YMEHHE BBIJICIUTHh CYIIECTBECH-
Hble U HECYIIECTBEHHbIE MPHU3HAKH,
MIPUIUHHO-CIIECTBEHHBIE CBSI3H,
MOTYT OBITh JOIYIIEHB HEIOYETHI,
WCIIPaBJIEHHBIE C TIOMOIIBIO MpeToa-
BaTess; JAaH HEJOCTATOYHO IpPaBUIIb-
HBI W IIOJHBIA OTBET, JIOTHMKA W TIO-
CIICIOBATCIBHOCTD M3I0KCHHUSI UMCIOT
HapyIlIeHHUs; B OTBETE OTCYTCTBYIOT
BBIBOJIEL.

OTBET IpeJCTaBisieT coboil  pas- HE 3a4TE€HO
PO3HEHHbIE 3HAHMS C CYIIECTBEH-
HBIMHM OIIMOKaMU O BONPOCY; MpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTh W3JIOKEHUS; JOIOIHU-
TEJIbHBIE U YTOUHSIOIINE BOIPOCHl HE
NPUBOAAT K KOpPPEKLMH OTBETa Ha
BOIPOC.

JK3aMeH IIPABWJIBHOCTD | JaH IPaBWJIbHBIN, IIOJIHBIM OTBET Ha OTJINYHO
Y TII0JIHOTA OT- | IIOCTaBJIEHHBIA BOIIPOC, IOKa3aHa CO-

BETa BOKYITHOCTb OCO3HAHHBIX 3HAaHUHU IIO
JUCLMIUIMHE,  JOKa3aTeIbHO  pac-
KPBITBI OCHOBHBIE MIOJIOKEHUS
BOIPOCOB; MOTYT OBITH JONYIIEHBI
HEJI0YEThI, UCIIPABIECHHBIE CaMOCTOS-
TEJBHO B IIPOLIECCE OTBETA.

JlaH MPaBWIbHBIN, HEIOCTATOYHO IOJ- XOpOIIO
HbI OTBET HA MOCTABJICHHBIN BOIPOC,
M0Ka3aHO YMEHHE BBIJCIHUTH CYylIle-
CTBEHHBIE M HECYILECTBEHHbIC MPHU-
3HAaKW, IPUYUHHO-CIIEICTBEHHBIE CBSI-
3M; MOTYT OBITh JIOMYIIEHBI HEIOYe-
Tbl, MCHPABJICHHBIE C IOMOUIBIO
NIPENOAABATEIIS.
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JaH HEJOCTAaTOYHO TMPABWIbHBIA U | YJOBJIETBOPUTEIHHO
MOJIHBIM OTBET; JIOTMKa M TOCJeN0-
BaTENbHOCTh M3JI0KEHUS HMEIOT Ha-
pYLIEHUS; B OTBETE OTCYTCTBYIOT BbI-

BOJIBL.
OTBET IMpEJCTaBIsieT CcOo00N pas- | HEYJIOBJIETBOPUTEIb-
pPO3HEHHBIE 3HAHUSA C CYLIECTBEH- HO

HBIMHM OIIMOKaMU O BOMIPOCY; MpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JOTUYHOCTh W3JIOKEHUS; JOIOIHU-
TEJIbHBIE U YTOUHSIOIINE BOIPOCHl HE
NPUBOAAT K KOPPEKLMH OTBETa Ha
BOIPOC.

2
7. PecypcHoe obecnieueHne TUCIUATIIIAHBI

7.1. J/InueH3MOHHOE U CBOOOJTHO pacnpocTPaHsieMoe MPOrpaMMHOe obecriedeHmne

[TepedeHb JTUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOT0 MPOTPAMMHOTO
oOecreyeHus:

1. Astra Linux Common Edition penu3 Open - onepaiimoHHasi cuictema oOIIero
HazHaueHud. Jlunensus No217800111-ore-2.12-client-6196.

2. Astra Linux Special Edition - onepannonHas cucteMa o011ero Ha3Ha4eHHs.
Jluuensus Ne217800111-alse-1.7-client-medium-x86 64-0-14545.

3. Astra Linux Special Edition - onepanimonHnasi cuctema o0IIero Ha3HauYeHUS.
Jlunensust No217800111-alse-1.7-client-medium-x86 64-0-14544.

7.2. IlpopeccuoHabHbIC 0a3bl JAHHBIX U HH(POPMALMOHHBbIE CIIPABOYHbIE CH-
CTeMbI

1. [Toptan otkpeIThIX AaHHBIX Poccuiickont @enepanuu https://data.gov.ru/
(cBOOOIHBIN TOCTYM).

2. ®denepanbhblii mopTan «Poccuiickoe oopazoBanue» http://www.edu.ru
(cBOOOAHBIN JOCTYII).

3. Cuctrema ounraibHOTO OMyOIUKOBAHUSI PABOBBIX AKTOB B DJIIEKTPOHHOM
Bujie http://publication.pravo.gov.ru (CBOOOIHBIN JOCTYII).

4. DnexTpoHHas OnbMoTeka yHuBepcureta http://elib.igps.ru (aBTopu3oBaH-
HBIN JOCTYII).

5. OnexkrponHo-Oubmumoreuynass cucrema «I9bC IPR  BOOKS» http://
www.iprbookshop.ru (aBTopr30BaHHBIN JOCTYM).

6. DnexTpoHHO-OuOIMoTeYHasi cuctema «Jlanb» https://e.lanbook.com (aBTo-
PU30BaHHBIN JTOCTYII).

7.3 JIuteparypa

25


https://e.lanbook.com/

OcHoBHas1 1MTEpPaTypa

1. Fnunka, Hukonaii JleonnaoBuu. OOmas xumus : yuaebroe mocodue / H.
JI. 'nunka. - u3g. crep. - M. : KnoPyc, 2013. - 752 c. - bubnuorp.: ¢. 725-747 . -
And. ykaz.: c¢. 727-728 . - Ilpeam. ykas.: ¢. 729-747. - ISBN 978-5-406-02934-3

2. Xumus : kypce jgexkuuii : [rpudp MUC] / E. I'. KopobeitnukoBa [u 1p.] ;
pen. B. C. Apramonos. - CII6. : CII6Y I'TIC MYC Poccun, 2011. - 424 c.
Pexxum noctyna: http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-4088-
89b2-23aa3be48098

JlonosHuTeIbHAS JIUTEPATYPA

3. CyBopoB, Anapeii BnagumupoBu4. O6mas xumus : yaebHoe mocodue st
By30B / A. B. CyBopos. - CII0. : Xumus, 1994. - 624 c.

Pexum nocrymna: http://elib.igps.ru/?&type=card&cid=ALSFR-46cc44c5-
5856-4d0c-84e5-47d1fc2daabf

4. KopooOeiinukoBa, Ejena I'epmanoBHa. Xumusi B onpeacieHUsIX, TaOIu-
11aX, TUMOBBIX 3a7a4dax : yueOHoe nocoodue : [rpup MUYC]. Y. I / E. I'. Kopobeitau-
koBa, H. 1O. KoxesnukoBa ; MUC Poccuu. - CII6. : CII6Y I'TIC MUYC Poccun,
2019. - 286 c.
Pexxum  moctyma:  http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-
45c£-9436-49¢14030f4de&remote=false

5. CBup3uHckas, 'anuna bopucoBHa. Borpocs! 1 3a1a4u 10 OpraHUYeCcKo
xumun : yueoHoe nocodue : [rpud MUC]. Y. 1. Knaccudukarnus u HOMEHKIaTypa
OpPraHUYECKUX COSAMHEHUHN. YTIeBoA0poabl U ux npousBoanHbie / I'. b. CBum3uHCKas,
M. E. llIxkutponos ; MUYC Poccuu. - CII0. : CIIOY I'TIC MYC Poccun, 2018. - 207 c.
Pexxum  noctymna: http://elib.igps.ru/?28&type=card&cid=ALSFR-7a236908-2¢9d-
4c6e-b066-9b72fc44f060&remote=false

7.4. MaTepuajibHO-TEXHUYECKOE o0ecneueHmne

Jns mpoBenenuss U oOecrieyeHUsT 3aHATUM HUCIOJB3YIOTCS TOMEIICHUS,
KOTOpbIE TMPEACTABISIIOT COOOW yueOHbIe ayqUTOPUU ISl TPOBENCHUS Y4eOHBIX
3aHSATHM,  MPEAYCMOTPEHHBIX  MporpamMmoi  OakanaBpuara,  OCHAIlCHHbBIC
00OpyIOBaHUEM U TEXHUYECKUMHU CpPEICTBAMH OOY4YEHMs: aBTOMATU3UPOBAHHOE
pabodyee MECTO MpEenoJaBaressl, MapKepHas NOCKa, MYJIbTUMEIWWHBIA IPOEKTOP,
JIOKyYMEHT-KaMmepa, ocaouHble MecTa 00yJaronXCcsl, KOMITbIOTEPHBIN KJ1acc.

JlabGoparopusi XUMUU OCHAIIEHA B COOTBETCTBHU C TEMAaTWKOW paboueit
IPOrpaMMBbI TUCITUTUIAHEI.

[Tomemiennust s CaMOCTOSITENIbBHOM PabOThl  OO0y4aroUIMXcs OCHALIEHBI
KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUS K cetu «MHTepHeT» u
oOecrieueHreM JOCTyMa K 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEILHON Cpejie
YHUBEpCHUTETA.

ABTOP: KaHIUIAT XUMUYECKUX HayK, n1o1ieHT KopooGeiinukosa E.I.
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