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1. lleau 1 32724y AUCHUILIMHBI
Iean ocBoeHUsT TUCHUILIMHBI « XUMMUSD»):

1.1 IHenvro Oucuyunaunwvt sBuseTcs QGOpMHUPOBAHUE Yy OOYyYAIOITUXCS
HEOOXOJMMBIX 3HAHUM U MPAKTHUYECKUX HABBIKOB B 00JIACTH XUMUYECKUX 3HAHUN
Kak (QyHIaMEeHTanpHOW 0a3pl WHKEHEPHOW U TPO(ECCHOHATHHOW MOJITOTOBKU
MIOKapHOI0  CIIEHMAIMCTa W TOpHOCHAcaTels, o0ImMX 3HaHUH  TIO
(dbyHIaMEHTaIbHBIM 3aKOHAM XWMHUYECKOW HAyKd M CIEUUATbHBIX 3HAHHUM 10
KJIacCU(pUKaLUH, PU3NKO-XUMUYECKUM U M10KapOOINACHBIM CBOMCTBAM BEILIECTB.

Ilepeyenbr kommereHUMHd, @(opMHUpPYEeMbIX B Mpolecce H3yYeHHUs
TUCHMILTHHBI «XHUMMA»

Kommnerenuuu Copep:xanue

YK-1 Cnoco0eH OCyHIECTBISATh KPUTUYECKUN aHaliu3 MPOOJIEMHBIX
CUTyalldidi Ha OCHOBE CHUCTEMHOTO IIOJX0Jla, BBIpaOATHIBATH
CTpAaTETuI0 JEUCTBUN

OIIK - 4 CrnocobeH C  eCTeCTBEHHOHAyYHbIX TMO3WIMNA  OLICHUBATh
CTpO€HUE, XUMUYECKUA U MUHEPAIbHBIM COCTAaB 3€MHOM KOPHI,
MOPQOJIOTUYECKHE OCOOEHHOCTH W  TIE€HETUYECKUE  THIIbI
MECTOPOKICHUIN TBEPJIBIX MOJE3HBIX MCKOMAEMBIX MPU PEUICHUN
3alad MO0 palMOHAJIBHOMY U  KOMIUIEKCHOMY OCBOCHHIO
T€0pPECYPCHOTO OTEHITHAIA HEAP

MK-4 CrocoOeH BBISBIATh, HUICHTUPUIMPOBATH W MPOTHO3UPOBATH
OMACHOCTH, aHAJM3UPOBAaTh M OLIEHUBATh MPOQPECCUOHAIBHbBIE
PHUCKH, PUCKHU aBapuil Ha OMAacCHBIX MPOU3BOJCTBEHHBIX O0BEKTAX
U 00OCHOBBIBATH METO/IbI UX  yIpaBJieHUs npu
AKCIUTYaTallMOHHOW pa3BelKe U J00bIU€ TBEPABIX IMOJE3HBIX
WCKOIIAEMbIX, & TaKXe€ NpPU CTPOUTEIBCTBE M 3SKCIUTyaTaluu
M0JI36MHBIX OOBEKTOB.

1.2 3aoauu oucuunaunvt «Xumus»

° oBjaZicHUEe (PyHIAMEHTATbHBIMUA MPUHITUIIAMUA U METOJAMU PCIICHUS
HAYYHO-TEXHUYECKUX M TMEPCIEKTUBHBIX TEXHOJOTUYECKHMX 3aJady HAa OCHOBE
3HAHUM O XUMHMYECKOW COCTABIAIOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MMHPA,
BAXHEMIINX XUMHUYECKUX TTOHATHUM, 3aKOHOB U TEOPHI;

° OBJIAJICHUE YMEHUSAMHU TMPUMEHATH I[IOJIyYEHHbIC 3HAHUA IS
O0OBSICHEHHUS Pa3HOOOPA3HBIX XUMHYECKUX SBJICHHM W CBOMCTB BEIISCTB, OIEHKH
pONMM XMMHUHU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTHMM M TMOJYYCHHH HOBBIX
MaTEepPHUAJIOB;

° oOllleMH)KEHEpHasi TOATrOTOBKAa I10 OOIel, HEeOpPraHu4ecKou u
OpraHUYecKor  XWMHUH, HeoOXxoauMmas g (QOpMHpPOBAHUS  HAYYHOTO




MHPOBO33pPCHHUA, a4 TAKXKC H3YUYCHHUA APYIUX 06IIICI/IH)K€H€pHBIX N CIICIMaJIbHBIX

JUCIIMITIIINH.

o NPUMEHEHUE TIOJYYECHHBIX 3HAHUW M yMEHUH M1 0€30IacHOro

HCIIOJIb30BaHuUs BCIICCTB W MATCpPHUAIIOB,

pPCIICHUS TPAKTHICCKUX 3adad B

HOBCGI[HGBHOﬁ JKU3HU, TPCAYHPECIKACHUA ﬂBJ'ICHHﬁ, HaHOCAIIUX BPCA 310POBLIO

YyeJioBeKa M OKpYy:Karoliei cpene.

2. IlepeyeHb NJIAHMPYeMBIX Ppe3yJbTATOB OOyY4YeHHS] IMCUMILIHHBI,
COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3yJIbTATAMHN OCBOEHHUsI 00pa3oBaTeIbLHOM

NporpaMMbl

[lepedyenb TUTAHHPYEMBIX

pe3ynbTaTOB

06y‘I€HI/ISI 1o  JUCHUIIJINHEBI,

COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMHd OCBOCHHUS 0Opa30BaTeIbHOM

IPOrpaMMBbl, IPEACTABIICH B TaOIMIIE 2.

Tabnuua 2 - [Inanupyemblie 3a1a4 U pe3yIbTaThl 00yUYeHuUs

I/IHIII/IKaTOpBI JOCTHIKCHHA
KOMIICTCHIIMH

[Inanupyemsblie pe3ybTaThl 00ydeHUs
110 IUCIUILJIMHE

yHI/IBepcaJIbHaH KOMIICTCHIINUSA

VYK-1.1 3naer npunmunsl cbopa, orbopa u

3Haer

MCTOOB CUHTC3a U CBA3AX MCKIY
COCTaBJJIAIOIIIUMHU 00BeKTa HU3YYUYCHUs

0000mIeHus uHpOpMaIuy, METOAMKH
CHCTCMHOTI'O 1noaxona AT PCHICHHA | pgekyccTBa MOJIEMUKH, U3JI0KEHNS B YCTHON
NpO(hEeCCHOHANBHBIX 3a/1a4. peYr U MUCHbMEHHBIX COOOIICHUIX
OCHOB TE€XHOJIOTMH JOOBIUN Pa3JINYHBIX BH/I0B
I0JIE3HBIX NCKONAEMBIX
MECT
YK-1.2. Ymeer aHAIN3UPOBATh u Ymee

CHCTEMaTH3UpPOBAaTh Pa3HOPOJHbIE JIaHHbIE,
OlLIeHUBaTh 3PPEKTUBHOCTH MPOLEAYP aHAIN3A
npobieM M TPUHATHS ~ peleHWd B
poeCCUOHAIBHON JESTEIHHOCTH.

TOYHO U KPaTKO BBIPAXKATh MBICIIH U
apryMEHTUPOBATH CBOKO MO3UIIMIO

paboThI HA CIEIMATTU3UPOBAHHOM
MIPOrpaMMHOM 00€CTIeYeHUH

OLCHUBATL PC3YyJIbTAThI Hpoq)eCCHOHaHBHBIX
3aga4

VK-1.3. Bnazneer HaBbIKaMHM Hay4YHOT'O TIOUCKA
U TIPaKTUYECKOM paboThI ¢
UH(POPMALIMOHHBIMA UCTOYHUKAMU; METOIaMHU
MIPUHSATUS PELICHUM.

Bnaneer

HCKYCCTBA ITOJICMUKH, U3JIOKCHUS B YCTHOﬁ
PE€Yn ¥ NMCbEMCHHBIX COO6III€HI/I$IX

OLICHKH FeOPECYPCHOI0 MOTEHIMAIa HEeP

UHCTPYMEHTAJIBHBIX METOI0B UCCIEA0OBAHUS
MHHEPAJIOB U TOPHBIX TIOPOJT

Ob6menpodeccnoHalbHasi KOMIETEHIUA

OIIK-4.1. 3Haer cTpoeHHE, XUMHYECKMH W
MUHEpaJIbHBI  COCTaB  3€MHOM  KOpBHI,
Mophoornueckue 0COOEHHOCTH u

3Haer

UCCJIETOBaHUM, XapaKTEpU3YIOIUX BblIEICHHE
U M3y4YeHHE OTAEIbHBIX YacTel 00beKTa




TCHCTUYCCKUEC THUIIBI MeCTOpO)KI[eHI/Iﬁ TBCPABIX
ITOJIC3HBIX MCKOIIAa€MbIX

OCHOBHBIX MIOHATUH, KaTeropui u
MHCTPYMEHTOB HAyYHBIX MCCIEAOBAHUH B
00JacTH TOPHOTO JIENa;

OIIK-4.2. VYmeer pemarh 3aga4d IO
palMOHAIBHOMY M KOMIUIEKCHOMY OCBOEHUIO
reopecypCcHOro MoTeHIuaza Hep.

YMmeer

aHaJIM3UPOBATb I/IH(l)OpMaI_[I/IIO 1 CIO0XKHBIIUECA
CUTyalluu € MO3ULIHH JIOTUMKKW U JMYHOCTHO-
IICUXOJIOTHYCCKOT'O ITOAXO0Ja

OIIpCaACIIATD MOp(bOJ'IOFI/I‘IeCKI/Ie OCOOEHHOCTH U
ITCHCTUYCCKHUEC TUIIBI ITOJIC3HBIX MCKOIIACMbIX

OIIK-4.3. Bnageet HaBRIKAMH OLIEHKU
CTPOEHHUSI, XUMUYECKOT0 U MUHEPATILHOTO
COCTaBa 36MHOW KOPbI, MOP(POJIOTHIECCKUE
0COOEHHOCTH U F'€HETUYECKHE THUIIBI
MECTOPOXKIACHUIN TBEPABIX IMOJE3HBIX
MCKOIIaeMbIX MPU PEIICHUH 33124 110
paloHaIbHOMY M KOMILJIEKCHOMY OCBOEHUIO
reopecypCcHOro MoTeHIrasa Heap

Bnanets

MOJICJIMPOBAHUSl ~ BApUAHTOB  BBIMOJIHEHHS
npodeccuoHaNbHBIX 337ad, B TOM YHUCIE
BKIJIOYass paboTy Ha CleUUuaTu3upPOBaHHOM
MIPOrpaMMHOM 00€CTIeUYeHUH

HaBbIKAMU IIPaBHJIBHOIO BbIOOpA CPEJCTB,
CI0COOOB U METOJIOB MPUHATHUS PELICHUM

npogeccunoHalbHbIe KOMIIETEHIIUH:

3amava I1]] OOBeKT Kon u Konx n HaumeHnoBanue
WK 00J1aCTh HAaUMEHOBAaHUE MHAMKATOpa TOCTUKEHUS
3HAHUS npogeccuoHaAIbHBIX npodeccuoHaTbHON
KOMIETEHIIUH KOMIIETEHIIMH

Tun 3aa4 npodecCHOHaTbHON AESITEIbHOCTH: TPOU3BOJICTBEHHO-TEXHOJIOTHUECKHM
IIpoexTupoBanue [1K-4. I1K-4.1. 3HaTs:
CHUCTEM 3allUThI CniocoOeH BBISBIIATh, | ocHOBHBIC TexHoc(hepHble
4eJI0BEKA OT OMACHBIX UICHTUDUIUPOBATD | (oo oy TOPHOTO
U BPEIHBIX (1)aKTOI?’OB Y TIPOrHO3UPOBAThH HPOSBO/CTBA, AX CBONCTEA K
IIPOU3BOJCTBEHHON OIACHOCTH,
Cpeibl TOPHBIX aHaJIM3UPOBATh U METOJIbL X A/CHTHGHKAIH
HPEIIPHUITHIA Ha OLICHUBATh M TIPOTHO33; CTIeMQUKY
OCHOBE Hay4HO- npodeccroHanbHble | BO3ICHCTBUS BPEIHBIX U

000CHOBAaHHBIX PHUCKH, PUCKH OITacHBIX (PaKTOPOB
HOPMAaTHUBHBIX MPOM3BOACTBEHHBIX | cpoeit inobeccHoHANbHOI
JIOKYMEHTOB o0OBeKTax "
JeSITeNIbHOCTH;, METO/IbI

obecrnieueHus 000CHOBHIBATh
6e30MMacHOTO BEICHMUS METO/IBI HX 3alATBI OT OCHOBHBIX
TOPHBIX U B3PBIBHBIX yIIpaBJICHUS IIPU OITACHBIX (haKTOPOB MPH
pabot mipu OKCIUTyaTallAOHHOW | CTPOUTENILCTBE U
MPUMEHEHUN pasBelIKe U J00bIME | sKCIITyaTalUM MOJA3EMHBIX
pa3IMYHBIX TBEP/BIX MONE3HBIX | oGHEKTOB.
TEXHOJIOT Ut HCKOTAEMBIX, a [IK-4.2. VMeTs:
pa3paboTKu TaKKe Mpu

. BBIOMpATh METOBI 3aIUThHI
MECTOPOKACHUH, CTPOUTENLCTBE U N
OCBOEHHWH TIOJI36MHOTO SKCIUTyaTaluy OT BO3ACUCTBHUA OIIACHBIX H
NPOCTPAHCTBA, C MOJI3EMHBIX BPEAHBIX IIPOU3BONCTBCHHBIX

4




Y4€TOM MHUPOBOTO
ombITa U TpeOOBaHUI

00BEKTOB

(akTOpOB; aHAIM3UPOBATH U
OLICHUBATb

MG)KIIYHapO[[HBIX
CTaH/IapTOB
0€30MacHOCTH U
OXpaHbl OKpPYKaroIIeH
CpEIIbL.

npodeccuoHabHBIE PUCKH, B
TOM 4MCJIE PUCKH aBapHUil HA
OIIACHBIX MTPOU3BOJICTBEHHBIX
00BEKTaX; OMEPAaTUBHO U
IPaMOTHO peIaTh BOMPOCHI
MUHUMU3ALUN PUCKA,
npoUIaKTUKH U
JTUKBHJIAIUU aBapUHHBIX
CUTyalHi U UX MOCIIEICTBUH,
TEKyIUE 3a/1a41 U
IUTAHUPYEMbIE MEPOTIPUSATHUS
10 MPOMBITIIIEHHOM
0€30MMacHOCTH U OXpaHe
TpyJa Ha MPOU3BOJICTBE.
[1K-4.3. BaageTts:
METOJIaMH BBISBIICHUS U
MIPOTHO3UPOBAHUS TUHAMUKH
pa3BUTHS BO3ICUCTBUS
omnacHbIX (hakTOpoB chepbl
MIPOU3BOJICTBA, METOIAMU
obecrnieueHuns Oe30MacHbIX
PEKUMOB PabOTHI
000pyI0BaHUs TOPHBIX
MPEANPUITHI B IEPHOL
CTPOUTENECTBA U

IKCIUTyaTaluH.

3. MecTO IMCHUILIUHBI B CTPYKTYpPe OCHOBHOM NpogecCHOHATbHOM
o0pa3oBaTeJIbHOM NMPOrPaMMbI

Jucounnuaa b1.0.08 «Xumus» oTHOCHTCS K 00s3aTenbHOM YacTu Ojoka 1
JUCIUTIIMH  OCHOBHOW MpodecCHOHANBHOM 00pa30oBaTEIbHOM MPOrpamMMbl  T10
cnermanbHocT  21.05.04  «l'opHoe  nmenmo»,  HampaBieHue  (Tpoduiib)
"TexHonoruueckas 6€30IMacHOCTh M TOPHOCTIAcaTelIbHOE Je0".

N3yuenne y4yeOHOW NUCHMIUIMHBI OMHUPAETCS HA JPYTU€ TUCIUTIIUHBI
6azoBoro 0moka: «b1.b.18 Marepuanosenenue», «b1.5.06 ®uzukay.

VYueOHas auciurImHa «XUMHUS» CTAaHOBUTCSA (PyHIaMEHTaIbHONW OCHOBOM
nzyuenus: quctuuiuivH: «b1.6.27 OOGoramieHue mojae3Hsix uckonaeMbix», «bl.5.42
HanéxHocte TexHUUeCKHX cucTeM W TexHochepHble pucku», «bl.b.18
MarepuanoBeneHue».

4. CTpyKTYypa M coiep:KaHue JUCHUIITHHBI « XUMUD»




OO6m1ast TPy 10€MKOCTh JUCHUIIIMHBI COCTABIISIET 6 3a4eTHBIX euHUI] 216
YacoB.

4.1 O0bém yueOHO# TUCHMILVIUHBI U BUAbI y4e0HOI padoThl
4.1.1 past ouHo# popmMbl 00yUEHUS

. Bcero Cemectpsl

Bup yuyeoHoii padoTbi YACOB 1 5
OO0masi TPy10€eMKOCTb IMCHHMILUIMHBI B 4acax 216 108 108
OO0m1as TpyJ0EMKOCTh AUCIUIUIMHBI B 3a4€THBIX 5 3 3
SAMHHIIAX
KonTakTHas pa6oTta (B Buje ayANTOPHOI padoThi) 108 94 24
B ToMm uncie:
Jlexuun 42 20 22
JlaGopaTopHble 3aHITHS 52 22 30
ITpakTHueckue 3aHATHS 12 12
Kouncynbranus 2 2
CamocrosiTesibHasi padoTa 72 54 18
DopMa KOHTPOJIA - 3a4eT +
@DopmMa KOHTPOJIA - IK3aMeH 36 36

4.2 Pa3zaennl AMCHUILIMHBI « XMMHSD» U BHABI 3aHATHIA
1 kypc, 1, 2 cemecTp ounasi popma 00yueHust

Konnyectso 4acos mo B
BHJIAM 3aHATUI <
g © |2 |8 |54 E
Ne HanmenoBanue g S § = §*§ E & é z
ILIL. Pa3JIENoB U TeM ° | g ZL|EEl8 |8 2
8 Q H T | &= > Ie) =3
m |5 |£8]|8%|g |z | F
= |2 |2 |©
1 2 3 4 5 6 7 8 9
Cemectp 1
Paznen 1.
OO0mas 1 HeOpraHu4ecKasi XUuMHsl.
1.1 | Ponp xumum B moxkapHom gene. OcHoBHbie | 12 2 4 6
MTOHSTHS U 3aKOHBI XUMUH.
1.2 |llepuoanueckuii 3akoH JI. 1. Mennaeneena 6 2 4
U CTPOCHHE aToMa.
1.3 | Xumudeckast cBsi3b U CTPOCHHE BEIIECTBA. 16 4 2 10
1.4 | ®usnko-XUMHUECKHE W TOXapoomacHeie | 12 2 4 6
CBOMCTBA XHMHMYECKHX DJIEMEHTOB H HX
COCTUHEHUN.
1.5 | TepMoarHAMUKa XUMHUYECKHX MTPOIIECCOB. 18 4 4 10
1.6 | DaeMeHTHl XUMHYECKOH KHHETHKH. 16 2 2 4 8
1.7 | O6uiue cBoiicTBa pacTBOPOB 12




1.8 |OcHoBHbIE paucriepcHbIE cucTeMbl M ux| 12 2 4 6
XapaKTePUCTHKU

1.9 |3auer 4 4
Hroro no kypcey 3a 1 cemectp 108 20 22 | 12 54

Cemectp 2

1.10 | OxucnuteabHO-BOCCTAHOBUTEIbHbBIC 16 4 8 4
POIIECCHI.

Hroro no pazneay 1 124 24 30 | 12 58
Pa3jnen 2. OcHOBBI OpraHYecKoii
XHMHH.

2.1 | OCHOBHBIEC TEOPETHYECCKUE TTOJIOKEHUS 8 2 4 2
OPraHu4eCKON XUMHH.

2.2 | CTpoeH#He B CBOMCTBA YIJICBOIOPOJIOB. 14 4 6 4

2.3. | CtpoeHue u CBOHCTBa 14 4 6 2
KHUCIIOPOJICOIEPKALUX OPTraHNUYECKUX
COCIMHECHM.

2.4 | OpraHn4eckoe TOTUTUBO U €T0 4 4 2
nepepadoTKa.

2.5 | Oprannveckue COeMHEHMS, COJICpKAIIIE 6 2 2 2
a3oT.

2.6 |IlonmumMepsl 1 MOTUMEPHBIE MaTEPUAIIEI. 8 2 4 2
HToro no pazneiy 2 54 18 22 14
KouncyabTanus 2 2
HToro no kypcey 3a 2 cemecTp 72 22 30 2
Bcero no kypcy 3a roa 180 42 52 | 12| 2 | 18
IK3aMeH 36
BCEI'O 110 JMCHHUIIVIMHE 216 42 52 | 12| 2 | 72

4.3 Coaep:xanue y4eOHOM TUCHUMINHBI « XUMHUS
PA3JEJI 1. O0mas u HeopraHu4eckasi XuMusi

TEMA 1.1. Poab xumuu B nokapHoM jeje. OCHOBHbIE MOHATHS U
3aKOHBbI XUMHH

Jlekuusi. Ponp xumun B moxapHoM jene. OCHOBHBIE TOHSATHS M 3aKOHBI
XUMHUU. MeCTO XMMUU Cpelid CIEIUAIBHBIX JUCHUIUIMH B MOKAPHOM JIEJIE.

XuMHUSI Kak pa3fen €CTeCTBO3HaHMUS. MeCcTO XHMUM B CHUCTEME HAyK.
3HayeHWe XUMHUU B (OPMUPOBAHMM MATEPUATUCTHYECKOTO MHUPOBO33PEHUS.
XUMHS KaK HayKa O BEHIECTBaX M MX mpeBpaiieHusaX. OCHOBHbIE UCTOPUUECKHUE
BEXH PA3BUTHUSI XUMUYECKOW HAYKU U TEXHOJIOTHH.

OCHOBHBIC MOHATUS W 3aKOHBI XMMHH: 3aKOH COXPaHEHMSI MacChl BEIIECTB,
3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH 00BEMHBIX OTHOIIICHHH, 3aKOH ABOTaJpo B €Tro
cinencTBus. Moliekyna, aroM, XHUMHAYECKHM JJIEMEHT, IPOCThIE U  CIOKHBIE
BEIIECTBA, AJUIOTPONMSA, OTHOCUTEIIBHBIE ATOMHBIE M MOJIEKYJISIPHBIE MAacCCHhl,
BAJICHTHOCTh, XHMHYECKHE peakIuu W uX Kiaaccudukamus. Mcrmonas3oBaHue



OCHOBHBIX 3aKOHOB XHMHH JJI1 MOKAPHO-TEXHUYECKUX PACUETOB U HHKEHEPHO-
TEXHUYECKUX IKCIIEPTHU3.

IIpakTHUyeckoe 3aHsATHE.

OCHOBHBIE MIOHSITUSI XUMHUU.

IIpakTHUyeckoe 3aHATHE.

Pacdersl 10 ypaBHEHUAM XUMUYECKUX PEAKIUN.

CamocrosiTesibHass padora. l3yueHue TOHATUM MOJEKysda, aToM,
XUMUAYECKUH  BJEMEHT, TMPOCTBIE U  CIIOXKHBIE BEIIECTBA, aAJUIOTPONUS,
OTHOCHUTEJIbHBIE ATOMHBIE UM MOJIEKYJIIPHBIE MACChl, BaJ€HTHOCTb, XUMUYECKHUE
peaKklMK U UX KiaccuuKarus.

Pexomenayemas ureparypa:

OcnosHas [1,2];

nomnonHuTenbHas [1,2,4,5].

TEMA 1.2. llepunoauvecknii 3akon {. U. MenaeneeBa u crpoeHue
aToMa

Jlekuus. Ilepmommuecknii 3akon /. M. MenneneeBa u CTpoeHue aroma.
JlocTmxeHnss XuMU4YeCKOW Hayku B cepeaune 19 Beka. Mcropus orkpertus /. U.
MenpaeneeBbiM NEPUOANYECKOTO 3aKOHA. CyIIHOCTh MNEPUOAUYECKOTO 3aKOHA.
CrpykTypa TaOaUIlbl MEPUOJUYECKON CUCTEMBI DJIEMEHTOB. 3HAUYEHUE OTKPBITHS
MEPUOANYECKOTO 3aKOHA JIJIS MOCIEAYIOIIErO PA3BUTHS XUMHUH KaK HAyKH.

Pa3BuTHE OCHOBHBIX MpPEACTAaBICHUN O CTpoeHHH aroMa. COBpPEMEHHBIE
KBAaHTOBO-MEXaHUUYECKUE TMPEICTABICHUS O CTPOCHHHM aToma. XapaKTepUCTHKa
HSHEPreTUYECKOrO0 COCTOSIHUS 3JIEKTPOHA KBAHTOBBIMU uuciaMu. [Ipunuun [Taymu.
DJIeKTPOHHAs CTPYKTypa aTOMOB, 3JICKTPOHHBIC MACIOpTa 3JIeMEHTOB, S-, P-, d-, f-
sneMeHThl. OCHOBHBIE S/IEpHBIE YaCTULIBI. 30TOMEI.

CamocrosiTesibHasi padora. XapakTepHUCTUKA 3JIEMEHTOB I10 MOJI0KEHUIO B
MIEPUOANYECKON  CUCTEME. N3ydeHne dSIEKTPOHHOW CTPYKTYpbl aTOMOB,
DJICKTPOHHBIE MACIOPTa 3JIEMEHTOB, S-, P-, d-, f-ameMenTel. OCHOBHBIE SACPHBIC
yactuipl. M3otombl. IlpenckasarenbHas cujga MEPUOJAUYECKON  CHCTEMBI,
COBPEMEHHBIC JIOCTHXKEHUSI B O0JIACTU OTKPBITUSI U CHHTE3a HOBBIX XHUMHYECKUX
AJIEMEHTOB.

PexoMeHnayemasi iureparypa:

ocnoBHas [1,2];

JonoJHUTEbHAS [4].

TEMA 1.3. XumMu4eckasi CBsi3b ¥ CTPO€HMeE BelllecTBA.

Jlekuus. XuMHU4YECKas CBs3b M CTPOCHME BEUIECTBA. MeEXaHHU3M
o0pa3oBaHUs XUMHUYECKOW CBSI3U M OCHOBHBIC €€ BHUbl. KoBaJieHTHas, MOHHas,
METaJUIM4YeCcKasi, BOJAOPOJHAS CBA3b. AccolManus MOJIEKYJ W €€ BIHMSHUE Ha
(bU3MKO-XUMHUYECKHE CBOMCTBa  BemiecTB. KOHIEHCHPOBAHHOE  COCTOSIHUE



BemiectBa. CTpoeHUE TBEPABIX TEA MU KUAKOCTEW. THMBI KPUCTAIIMYECKUX
pEIIeTOK U UX CTpoeHne. AMOp(hHOE COCTOSIHUE BEIIECTBA.

Jleknusi. CBOICTBa OCHOBHBIX KJAaCCOB HEOPraHWYECKHX COEAUHEHUM.
[IpocThie BemecTBa 1 XUMU4eCKue coefnHeHus. Kinaccuukaiys 1 HOMEHKIaTypa
HEOpraHWYeCKUXx  coeauHeHuil. OKCHIbl, THUIPOKCUABI, KHUCIOTBI, COJIH.
Knaccuduxkanus, nomydenne, XUMUIECKHE CBOMCTBA. [ eHeTHYECKast CBSI3b MEXKTY
KJIACCaMU HEOPTAHUYECKUX COCIUHEHHM.

IIpakTH4eckoe 3aHsATHE.

HomMenknaTypa HeOpraHu4eCKUX COCIMHEHUI.

CamocrosiTesibHasgs padora. Peakuuu, XapakTepU3yHOIIHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUN — KHUCJIOTHBIX U OCHOBHBIX
OKCHUJIOB, TUAPOKCUIOB, KHCIIOT, COJIEH.

PexoMmenayemasi iureparypa:

ocHoBHas [1,2];

JIOTIOJTHUTETbHAS [4].

TEMA 1.4. ®u3uko-XuMHY€eCKHE U MOKAPOONACHbIE CBOIICTBA
XUMHYECKHX 3JIEMEHTOB U UX COeIMHEHUIA.

Jlekuusi. OU3NKO-XUMHUYECKUE U TOKAPOOIACHBIE CBOMCTBA XUMHYECKHX
AJIEMEHTOB M HMX COEIWHEHHWI. MeTramisl U HEMETasulbl, MOJIY4YEHHE, CBOMCTBA,
TUNBl B3aUMOJCHCTBHS, CIUIaBbl, NPUMEHEHHE B TEXHUKE. BaxuHelmue
COCIIMHEHUS DJIEMEHTOB - OKCHJbI, HUTPUJIbI, OOpHIbI, KapOHIbI, TUIPOKCHUIBI,
conmu. OOmas xapakTepucTuka (PU3NKO-XUMUYECKUX M T0KAPOOTACHBIX CBOMCTB
AJIEMEHTOB IIaBHBIX HOATPYNI U UX COCTUHEHUIA.

JlaGopaTopHo-npakTHYecKoe 3aHsATHEe (MPOBOAUTCA B  y4eOHO¥
ayiuTopun ¥ Jjadoparopuu xumuu). CrocoObl TOJyYeHUS M CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX COCTUHECHUM.

CamocrositesibHass  pa0Gora. VHOuBuAyasnbHbBIE 33aJaHUs 10 TEME
(mo’kapHasi  OMACHOCTh XHMMHYECKHUX JJIEMEHTOB UM  OCHOBHBIX  KJIACCOB
HEOPTaHUYECKUX BEIIECTB.)

PexoMenayemasi iureparypa:

ocHoBHas [1,2];

JOnOJHUTEbHAS [3,4].

TEMA 1.5. TepmoaguHaMUKa XUMHUY€CKHX MPOLECCOB

Jlekuusi. OCHOBHBIE TMOHSATHS XUMHUYECKON TEPMOJMHAMHMKH. DHEPreTHKa
XUMUYECKUX peakuud. IIpeagmer xumuueckor TtepMmoauHaMuku. llonsaTtue
TEPMOJMHAMUYECKOW cUCTEMBI. [lapaMeTpbl COCTOSIHUS U TEPMOAMHAMUYECKUE
byHkuun coctosHus. [lepBblil 3aKOH TEepMOIUHAMUKHU. BHYTpeHHssE sHEprus u
sHTaNbNMs. 3akoH ['ecca u ciencTBUs U3 Hero. TennoTel 00pa3oBaHUs U TOPEHUS
BEIIECTBA. TEPMOXMMHUYECKHE pPaCyeTbl, HX HWCIOJb30BAHUE B IOKAPHO-



TEXHUYECKUX pacderax. OLEHKa IOKapHOM ONACHOCTH BEIIECTB IO TEIUIOTaM
oOpa3oBaHMUs.

Jlekuus. BeposATHOCTh M HAIPABICHHOCTh XMMHUYECKHUX peakuuil. Bropoi
3aKOH TE€PMOJIMHAMHMKHU. BO3MOXHOCTh M HANpaBlIEHUE NPOTEKAHUS XUMHUYECKHX
nporeccoB. OOpaTuMble XUMHUYECKHE NPOIECChl M XHMUYeckoe M (ha3oBoe
paBHOBeCHE. ODHTPONUS Kak Mepa HEYINOpsSI0YEHHOCTH cHCTeMbl. M3MeHeHue
SHTPONHH B XMMHUYECKUX TpoIeccax U npu (a3oBbIX nepexonax. JHeprus ['nboca
KaK KOJMYECTBEHHAs MEpa BEPOSATHOCTH M HAIPABICHHOCTH CAMOIIPOU3BOJIBHOIO
IIPOTEKaHUS XUMUYECKUX PEAKIIUM.

IIpakTH4eckoe 3aHsATHE.

Tepmoxumuyeckue pacuerbl. ONpenesneHne yAeIbHOM TEIUIOThl CrOpaHus
BEILECTB.

IIpakTHyeckoe 3aHATHE.

Oneprusi ['mb0Oca - kpuTepuil BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX
peaKunil.

CaMmocrosiTesibHass padora. XapakTepUCTHKAa TNOKAPHOW ONACHOCTHU
BEILECTB MO TerioTaM oOpa3zoBanus. OUEHKA MOKAPHON OMACHOCTH XUMUYECKHUX
IpOLIECCOB 10 3Hepruu I'mboca.

PexoMeHnayemas qureparypa:

ocHoBHas [1,2];

JONOHUTENbHAS [4].

TEMA 1.6. DiieMeHTbl XUMHYEeCKON KUHETHKH

Jlekuus. BBenenune B XMMHUYECKYIO KUHETUKY. CKOpPOCTh XMMHUYECKOU
peakuuu. OCHOBHBIE TOHATHS XUMUYECKOM KHHETHKU. ['OMOreHHele u
TETEPOTEHHBIE CHCTEMBI, TOMOTE€HHBIE M TETEpOreHHble peakuuu. CKOPOCTbH
TOMOT€HHOW U T€TEPOT€HHON PEaKIHN.

BinsiHue KOHLIEHTpAlMy pearupyromnX BEMIECTB HA CKOPOCTh XUMUYECKON
peakiuu. 3akoH neucTBUsA Macc. KOHCTaHTa CKOPOCTHM XMMHMYECKOM PEAKLIHH.
MonexkynsprocTs peakunu. [lopsanok peakuun.

BimsiHue temriepatypsl Ha CKOPOCTh XUMHUYECKOM PEAKIHHA. DMIUPUIECKOE
npaBwio  Bant-Topda. VYpaBHenue AppenHuyca. OHeprus  aKTHUBALUU
XUMHYECKOT0 IIpolLecca.

BnusiHne katamn3atopoB Ha CKOPOCTh XMMHUYECKOM peakuuu. [ oMOTreHHbIN
Y TETEPOreHHBbIN KaTain3. MexaHu3M JEeUCTBUS KaTaIu3aTOpPOB.

Tumel CIOXKHBIX peakuuil. Xumuyeckoe paBHoBecue. llpunmun Jle
[Marense. Buapl xumuyeckux peaknmii. KoHCTaHTa paBHOBeCHS 00paTUMOM
peakuuu. Cpsizp dHepruum [uOOGca w KOHCTaHTHI paBHOBecus. BrusiHue
SHTANBIUIHOTO W  BHTPONMHHOrO (aKTOPOB Ha paBHOBecwe. BuusHue
TEMIIepaTyphl, [1aBJICHUs, KOHIIEHTPALlMM pEarupyrolux BeUIeCTB, J00aBOK
MHEPTHBIX Ta30B M KaTaju3aTOPOB HAa XUMHUUYECKoe paBHoBecue. [lpmHumn Jle-
[[TaTenbe u ynpaBieHUE peakUUsIMUA TOPEHHUS.

XapakTepucTMKa LENHbIX peakuuu. llenHble peakuuu Kak OCHOBaA
IIPOLIECCOB OKUCIICHUS. Hepa3BETBIICHHBIE U PA3BETBIICHHBIC LIETIHBIE PEAKIIAH.
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OCHOBHBIE 3aKOHOMEPHOCTHU U XapaKTEPUCTHUKA MPOTEKAHUS ITPOLIECCOB
TOPEHUS.

IIpakTHUyeckoe 3aHsATHE.

CkopocTh xuMuYeckod peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh
peaKIuu.

JlaGopaTopHo-TIpaKkTHYeCKoe 3aHATHe (MPOBOAUTCA B  Yy4eOHOU
ayIuTOPUM M JiabopaTopuy XuMuM). BiusHue BHEITHUX (HaKTOPOB Ha CKOPOCTH
XMMHUYECKHUX peakiuil. Xumuueckoe papHosecue. [Ipunuun Jle-Illarense.

CamocrosTesibHas padora. l3ydeHHne KaTaln3aTOpPOB U KaTAIMTHYECKHUX
cucteM. TuUIBI  CJHOXHBIX peakiui (mapajuienbHble, MOCIEAOBaTENbHbIE,
COMpsDKEHHBbIE,  Koyie0aTenbHbie). llemHble  peakuuu ¢ BBIPOXKIECHHBIM
Pa3BETBIICHUEM.

PexoMmenayemasi iureparypa:

ocHoBHas [1, 2];

noroyiHATeNbHas [3,4].

TEMA 1.7. O0mue cBOiCcTBa paCTBOpPOB

Jlekuus. OCHOBHBIE CBOWCTBAa pAacTBOPOB.  PacTBOpBI 3JIEKTPOJIUTOB.
Knaccudukanus pactBopoB. CiocoObl BEIPAKEHHS COCTaBa PACTBOPOB.

OOpa3zoBanue pacTBopoB. TepMoaMHAMUYECKHME OCHOBBI  IIpolecca
pactBopenusi. CymMmmMapHbIi TEMI0BoM 3 PEKT pacTBOPEHHUS BEIIECTBA.

PactBopuMocTh M akTOphl, BIUSIONIME HAa HEE: MPUPOJAa BEIIECTBA U
pacTBOPUTENISI, arperaTHOE COCTOSIHWE, BHEIHWE YCJIOBUS —(TeMIeparypa,
naBiieHue). PacTBOpMMOCTh Ta30B B JKHMIAKOCTSAX. 3akoH ['enpu. IlapuwmanbHoe
napieHue, 3akoH  JlanbroHa.  B3ammHas ~— pacTBOPUMOCTH  JKMAKOCTEM.
PacTBOpUMOCTh TBEPBIX BEIIECTB B KUJKOCTSIX.

PactBopbl HeanekTponutoB. 3akoHbl Payns. KonnuraTtvBHBIE CBOKCTBA
pactBopoB. Mcnapenne xuiakoctend. J[aBiaeHHWE HACBHIMIEHHOTO mapa. - 3aKoH
Payns. Temneparypa KUNIEHHsI U TEMIIEpaTypa 3aMep3aHus pacTBOPOB. 2-i 3aKOH
Payns.

bunapneie xuakue cucrtemsl. 3akoH Paynsd W OTKIOHEHUS OT HETO.
PaznienieHne MHOTOKOMITOHEHTHBIX )XKUAKUX CUCTEeM. 3aKoHbl KoHOBasIOBA.

IIpakTHYyeckoe 3aHATHE.

CriocoObI BBIpayKEHUSI COCTaBa PACTBOPOB.

IIpakTHYyeckoe 3aHATHE.

HNonnbie paBHOBECHs B pacTBopax. OmnpeaeneHne BOJOPOAHOIO MOKa3aTeNsl.

IIpakTHUyeckoe 3aHATHE.

Konnuratusnsie cBoiicTBa pacTBOpoB. OmnpejeneHue AaBlICHUS IMapa Hal
pacTBOpPOM.

CamocrosiTesibHast  pa6ora. l3ydeHne MeXaHU3MOB  0Opa30BaHUS
pactBopoB. ConpBarauus U rujapartanus. Teopust oOpazoBanust pactsopos [I. U.
Menpeieena.

Pexomenayemas iureparypa:
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ocHoBHas [1,2];
JOTIOJTHATETbHAS [4].

TEMA 1.8. OcHOBHBIE JHCIIEPCHBIE CHCTEMBI U HX XapAKTEPUCTHKH.

Jlekuusi. OCHOBHBIE CBOMCTBAa JUCHEPCHBIX cUcTeM. JlucnepcHoe
cocTossiHue BemecTBa. JlucnepcuoHHast cpena u jaucnepcHas ¢aza. YcCioBus
CYILLECTBOBaHMS AMCIEPCHBIX cucTeM. Kiaccudukamus JUCHEPCHBIX CHUCTEM IIO
arperaTHOMy  COCTOSIHUIO M CTENeHu  jucnepcHoctd. CBoOomHO- U
CBSI3BHOAMCIIEPCHBIE CUCTEMBI. Y IeJbHAasl IIOBEPXHOCTh JUCIEPCHOM  (hasbl.
CocTosiHue BellecTBa Ha rpaHule pasaena ¢a3. [loBepxHocTHas 3Heprus u
IIOBEPXHOCTHOE HATSKECHHUE.

[ToBepxHOocTHBIE  siBieHUsA. CopOuuss U COpOLMOHHBIE  IPOLECCHI.
AncopOuus, abcopOmus, XxeMocopOusl U KanwuisipHasi KoHneHcauus. M3orepma
MOBEPXHOCTHOrO HaTsbkeHuda. lloBepxHocTHo-akTuMBHBIE BemectBa (IIAB).
Knaccudukanusa [TAB. AxcopOius ra3oB ¥ mapoB Ha HOBEPXHOCTH TBEPBIX TEI.

OnTuyeckrne, KUHETUYECKUE M DIIEKTPUYECKHE CBOMCTBA JIMCIEPCHBIX
CUCTEM. YCTOWYMBOCT M KOAryJsilUs JUCIEPCHBIX CUCTEM. DakTOpbl
YCTOMYMBOCTU JUCHIEPCHBIX CUCTEM: KHUHETUYECKUH, AIEKTPUUECKHUI, CTPYKTYPHO-
Mexannueckui. Koarynupyromee  gedcTBUE  JJIEKTpOJMTOB.  Paspymenue
JUCHEPCHBIX cucTeM. MOJeKyIsIpHO-a1cOpOLMOHHAs CTaOUIN3aLus AUCIIEPCHBIX
cucteM ITAB 1 BBICOKOMOJIEKYJIIPHBIMU COCIUHEHUSMM.

JlaGopaTopHo-npakTHYecKoe 3aHsATHEe (NMPOBOAUTCA B  y4eOHO¥
ayIMTOpPUU W JadopaTopum XuMHH). V3yueHwe mpOIECCOB pPaBHOBECHS B
pactBopax. IlomydyeHue u CBOMCTBAa IHUCIEPCHBIX cHcTeM. M3ydeHue mpoleccos
COpOIIHH.

CamocrositesibHass  padora. CopOuuonHsie  mporecchl. (OCHOBHBIC
OPUHIUIOBL  XpoMaTorpauyeckoro pasjeiieHus BewecTB. [loBepXHOCTHO-
aKTHUBHbBIE BEILIECTBA U UX MCIOJIb30BAHHUE B MPAKTUKE MOKAPOTYILIEHUS.

PexoMenayemasi iureparypa:

ocHoBHas [1,2];

JOTIOJTHUTETbHAS [4].

TEMA 1.9. 3auer.

IIpakTHUyeckoe 3aHATHE.
3auer.

PexoMenayemasi iureparypa:
ocHoBHas [1,2];
JonoJHUTEbHAS [4,5].

TEMA 1.10. OxkucjanTe/IbHO-BOCCTAHOBHUTE/IbHbIE MPOLECCHI
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Jlekuusi. OCHOBHBIE TOJIOKEHUSI TEOPUU OKHUCIEHUS — BOCCTAHOBIICHMS.
OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CylIHOCTh  OKHCIHUTENBHO-
BOCCTAHOBUTENBHBIX peakiuid. CTErneHb OKUCIEHUS W BaJE€HTHOCTb. MeTonuka
COCTAaBJIEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

BaxHeimme OKHCIUTENN U BOCCTAHOBUTENMU U UX MeCcTO B [lepuognueckon
CHUCTEME DJIEMEHTOB.

Jleknusi. OcHOBBI AnekTpoxuMun. CKayoK MOTEHIMANIA Ha TPaHULE pa3aenia
da3 B DICKTPOXUMHUYECKOU cucTeMe. JIBOWHON AIEKTPUYECKH CJIOM M €ro
ctpoenne. [anpBanmueckasgs uenb. JJC  raapBaHMYECKOrO  DJIEMEHTA.
DNEeKTpOIHbIE TOTEHIUAIBI. Ps1 HanpskeHnii meTauioB. Y paBHeHue HepHera.

Knaccudukanusa rampBaHuueckux 3JeMeHTOB. [lepBUuHBIE, BTOpUYHBIE,
KOHILICHTPAIMOHHBIE,  TOIUIMBHBIE  JJIEMEHThL.  XHUMHUYECKHE  HCTOYHHKHU
ANEKTPUYECKON SJHEPTUU. AKKYMYJISITOPBI.

Onexktponn3.  OCOOEHHOCTH  3JEKTPOXMMHUYECKHX  pEakuuid  IpH
anektposnse. [loxkapHast 0IacHOCTh MPOLIECCOB 3IEKTPOIIN3a. 3aKOHbI Dapajes.

XUMHYECKAs] U AIEKTPOXUMHUYECKAsT KOPPO3UST METAJUIOB. METOIbI 3aIUThI
oT KOppO3UH (mpoTekTopHas, KaToAHas, aHo/Hasl, XUMHUYECKasl,
AHTUKOPPO3UOHHBIC MTOKPBITHSA).

IIpakTnyeckoe 3aHsiTue.

CocraBiieHUE ypaBHEHUN OKUCIATEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

IIpakTHyeckoe 3aHATHE.

["anbBaHMYECKHE PTIEMEHTHI.

CamocrosiTesibHas padoTa.

N3yyeHne BaXHEMIIMX OKHUCIUTEIEH U BOCCTaHOBUTENEU. [loxkapoonacHbie
CBOMCTBA OKHCIIMTEJIEM M BOCCTAaHOBUTEJNICU. M3ydeHHEe MpOLECCOB 3IEKTPOIU3A.
3aKkoHbl 3JIEKTposin3a. V3yueHuWe pa3IMYHbIX BUJOB AHTHUKOPPO3HOHHBIX
nokpbITUi. [loAroToBKa K KOHTPOJBHON paboTe Mo Kypcey o0Ie XuMuu.

PexoMenayemasi iureparypa:

ocHoBHas: [1,2];

JOTIOJTHUTETbHAS [4].

PA3JIEJI 2. Opranuyeckasi XuMust
TEMA 2.1. OcHOBHbIE TeOpeTHYECKHUE MOJIOKEHUSI OPraHNYeCKOil XUMUH.

Jlekuusi. BeneHne B opraHudeckyro XMMHIO. OCHOBHBIE TEOPETHYECKUE
MOJIOKEHUSI oprannueckor xumuu. [Ipenmer opranundecko xumuu. BakHeunime
JTAIlbl Pa3BUTUSA OPraHUYECKOW XHMHMH W IPOMBIIUIEHHOCTH OPraHU4YECKOTO
CUHTE3A.

Teopuss crpoeHns opranndeckux Beniects A.M.bytieposa. CBs3b
XUMHUYECKUX CBOWCTB CO CTPYKTypoil Mosekyis. Krnaccudukamuss opraHuyecKkux
BemecTB. OCHOBBI COBPEMEHHOM TEOPUHM XMMHYECKOIO CTPOEHHUS U PEAKLIMOHHON
CHOCOOHOCTH opraHudeckux BemecTB. CTpykTypHble Gopmynsl. HM3omepus.
Knaccuduxkanus peareHTOB U peakuuid B OpraHnyecKor XUMHH.

MecTo XuMHUH Cpeau CIIELUAIbHBIX JUCLUIUIMH B [I0KapHOM JIEIe.
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IIpakTH4eckoe 3aHsaATHE.

OCHOBHBIE TEOPETUYECKUE TIOJOKEHUSI OpraHuyeckol XumMuu. OCHOBBI
HOMEHKJIATYypPbl OPraHUYECKUX COCTUHEHUI.

CamocrosiTesibHast padota. [lonstue MHOrooOpa3usi OpraHUYECKHUX
coequHeHnii. CTpykTypHbie ¢opmyinsl. CocraBineHue rpadudeckux QGopmymn
yIAEBOIOPOAOB, HX  H30MEpOB. [OMOJOTHYECKHE  PSIIBI. Nzomepust.
Knaccudukanus peakiuii B OpraHu4ecKoi XUMHH.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

aomnoyHuTenbHas [1,2,5].

TEMA 2.2. CTpoeHne u cBOWCTBA YIJIeBOA0PO/IOB.

Jlekuus. IlpenenpHbple yriieBomoOpoabl ¢ OTKPBITOM Lenbro. lIpenensHbie
yIJIEBOAOPOABI - alkaHbl. M30Mepus, HOMEHKIIATypa, HaXOXKICHHE B IPUPOJE.
CuHTe3  mpenmenpHbIX  yriueBoAoponoB.  Duznueckume, XUMHUYECKHE U
II0’KapOoOoIIacHbIE CBOWCTBA. [[puMeHeHNE IPEAENIBbHBIX YIIIEBOIOPOIOB.

Jlekuusa.  HenpeneneHble — yIuIeBOAOpPOABI € OTKPBITOM  LIETIBIO.
HenpenenbHble yriaeBomopoasl - ankeHbel. M3omepus, HoMeHknatypa. CuHTE3
OTUJIEHOBBIX YIVIEBOAOPOAOB. PDPU3MYECKHE, XUMHUYECKHE M IT0KAPOOIACHBIC
cBoMcTBa. [IpumeHeHne aikeHoB.

ALleTUIICHOBBIE  YTIEBOAOPOAB! - aIKUHBL. M3oMepus, HOMEHKIATypa,
CHOCOOBI TMOJIy4eHUs, (PU3NYECKUE, XUMHUECKHE U I0KapOoOoNacHble CBOWCTBA.
[Ipumenenue anknHOB. CpaBHUTENbHAS XAPAKTEPUCTHKA MOYKAPHOM OINACHOCTH
YIJIEBOJOPOJOB C OTKPBITOM LEIBIO.

HenpenenbHble yrieBogopobl C IByMsi KpaTHBIMU CBsI3iMU. OCOOEHHOCTH
CTPOCHMS U IPUMEHEHHUS.

l'anorenonmpou3BoaHble  yriieBomoponoB. HM3omepus, HOMEHKIATypa,
OCHOBHBIE CITOCOOBI MOJyYEeHHsI, PU3NUECKHE U XUMHUYECKHE CBOMCTBA. XJIaJ0HBI
KAaK OTHETYIIAIINAE BEUIECTBA.

Huknuueckue yriaeBonopoasl. Kapbouuknnueckue coequnenus. Ctpoenue,
du3nueckue U XuMH4yeckue cpoiicta. [Ilpumenenue.

Apenbl.  PazButme  Teopum  cTpoeHuss  Oenzona.  CoBpeMEHHbIE
MPEICTaBIICHUS] O CTpOeHUU OeH3oa. ['omonmornueckuii psin Oensona. M3omepus,
HOMeHKaTtypa. CrocoObl MoinydeHus, (U3NYECKue U XUMUYECKHE CBOWCTBA.
[Ipumenenune apeHoB. KOHIEHCUPOBAHHBIE CUCTEMBL.

IIpakTHUyeckoe 3aHATHE.

AnKaHbl, aJIKEHBI, aJIKWHBI, TUEHBI, apeHbl. F130Mepsl 1 roMoory.
HomenknaTtypa yriieBonopoios.

IIpakTHYyeckoe 3aHATHE.

CniocoObl OJIy4eHHs] 1 XUMHUYECKHE CBOMCTBA MPEEIbHBIX YTIEBOAOPOIOB.

IIpakTHYyeckoe 3aHATHE.

CrnocoObl  mMoMy4YeHUss W XMMHUYECKHE  CBOWMCTBA  HENpPeAeSbHbIX
YIJIEBOJIOPOJIOB.
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CamocrositeibHasi  padora. ['aJoreHnpou3BOAHBIE  YIJIEBOJOPOAOB.
W3omMepusi, HOMEHKIATypa, OCHOBHBIC CIIOCOOBI TONy4YeHHS, (U3HYECKUE U
XAMUYECKUE CBOICTBA. Xaa0HbI KaK OTHETYILIAI1E BELIECTBA.
Kapbonuknuueckne coenunenus. Ctpoenue, (Qusmueckne U XUMHUYECKUE
cBoricTBa. [I[pumenenne. KonneHcHnpoBaHHbBIE CHCTEMBI.

PexoMeHnayemas qureparypa:

ocHoBHas [1,2];

nomnoyHuTenbHas [1,2].

TEMA 2.3. Kucjiopojcoaep:kaiiue opranHnyeckue coeIuHeHust

Jlekuus. Kucnopoaconepxkanme opraHudeckue coequHeHnn. CHHUpTEHIL.
Knaccudukanus, HomeHkiarypa, uzomepus. Metoasl nonydenus. duznyeckue u
XAMHUYECKUE CBOMCTBAa. MHOroaToMHbI€ CIUPTHI. [10%KapoOnacHOCTH CIIUPTOB.

[Ipocteie >¢upsl. M3omepus, HOMEHKIATypa, CIOCOOBI TMOJYyYEHHS,
(bu3nUecKue, XMMUYECKHE U MOKApOOIACHbIE CBOMCTBA.

[lepexucubie coenuHeHus. CTpoeHue, CHocoObl MONMy4YEHUs, (PU3HUECKHE,
XUMUYECKHE M  T0KApPOOIMACHbIE CBOWCTBA. lIpuMeHeHHMe OpraHnyecKux
IIEPEKUCEN.

Jlekuus. Howmenknarypa KHCJIOPOJICOIEPKAIUX OpPTraHUYECKUX
coequHennil. KapOonuneHele coeaunenus. CTpoeHue, U30Mepusi, HOMEHKIIATypa.
OCHOBHBIE CIOCOOBI TOJYyYEHHUS aJbJAETHUAOB U KeToHOB. dusmueckue u
XUMHUYECKUE CBOMCTBA. [ [pMeHeHne B IPOMBIIIUIEHHOCTH.

KapGonoswsie  kucnotrel.  Knaccudukammsi,  cTpoeHue,  H30MEpHS,
HOMeHKiatypa. CrnocoObl mnonyueHus. PU3NYeCKUe W XUMHYECKHE CBOWCTBA.
O06acTh MPUMEHEHUH.

Cnoxubie d>¢upsl. CTpoeHHE U CHOCOOBI TMOMy4YeHUs. XUMUYECKHUE
CBONCTBA.

Bricmime sKUpHbIE€ KUCIOTBI U BHICIIME COUPTHI. Mblia, BOCKH, )KUPbI, Macia.
[Ipumenenue u mokapHasi omacHOCTb. OlLEHKa CKJIOHHOCTHM Macel M KUPOB K
IIPOLIECCY CAMOBO3TOPAHU.

IIpakTnyeckoe 3aHsiTue.

CnocoObl OJTy4eHHs! KUCTOPOACOAEPKAIINX OPraHUUYECKUX COSIUHEHUM.

IIpakTHyeckoe 3aHsATHE.

XUMHYECKHE CBOMCTBA KUCIOPOACOAEPKAIIUX OPTaHUYECKUX COEUHEHUU.

Camocrostenbnas padora. [Ipocteie 3dupsl. M3omepus, HOMEHKIATypa,
CocoObI MOTy4YeHHs, PU3NUEeCKre, XMMUUYECKHUE U M0KapOOIacHble CBONCTBRA.

[lepexucusie coenuHenus. CtpoeHue, cnocoObl MONMy4deHus, (U3NUECKUE,
XUMUYECKHE M  I0KAPOOIACHBIE CBOWCTBA. lIpuMeHeHHMEe OpraHmyecKux
nepekrcen. Breicine JKupHble KUCIOTHI U BBICHIME CIUPTHI. MbLIa, BOCKH, XKHUPBHI,
Mmacia. [Ipumenenue u noxkapHasi onacHocTb. OlleHKa CKIIOHHOCTH Maces U 5KUPOB
K MPOLIECCY CAMOBO3TOPAHUS.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

nonojHUTebHAS [1,2].
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TEMA 2.4. Opranuyeckoe TOIJIMBO U €ro nepepadorka.

Jlekuus. Oprannyeckoe TOIUIMBO M ero mnepepabortka. Kiaccudukamms
TOTUTMB M X XapaKTCPUCTUKH.

TBepmoe TOmMBO M MPOAYKTHI ero mepepaboTku. Cyxas MeperoHkKa yTiis
(muponu3), ra3uduKanms yrisi, THAPOTCHU3AINS TBEPOTO TOILINBA.

Hedts, cocra HedTu. IlepBuunas mnepepabotka HepTH (mpsmas
neperonka). BropudHas mepepaboTka He(TH: KPEKHHT, PU(POPMUHT, MMHUPOIIU3.
[ToHsITHE OKTAaHOBOTO YHCIIA.

["a30BO€ TOMIMBO U MPOAYKTHI €T0 MEePEPadOTKH.

[Toxxapnast onacHoCTh HeTenpoaykToB. OCHOBHBIE MMOKA3aTENH MOKAPHOM
OMMACHOCTU: TEMIIEpaTypbl BCIBIIIKKA, BOCIJIAMEHEHHUS, CaMOBOCIIAMEHEHUS,
TEMIEpaTypHbIE TPEeNbl paclpocTpaHeHHs] IulaMeHd. MeToasl  pacdera
MOKa3aTeseH MOKapHOW OMACHOCTH.

CamocrositenbHass padora. Bropuunas mnepepaOoTka HEPTH: KpPEKHUHT,
pudopMuHT, TUPOJU3. [IoHATHE OKTAHOBOTO M IIETAHOBOTO YHCIIA.

N3ydenne cocraBa OpraHU4Ie€CKOro TOTLTHBA.

Pexomenayemas Jiuteparypa:

ocHoBHas [1,2];

gornonHuTenbHas [1,2].

TEMA 2.5. Opranuyeckue coeJUHeHHs, COJep:KaIIue a30T.

Jleknus. OCHOBHBIE CBEIECHHUS O B3pbIBUATHIX BEIIECTBax. B3pbIBUaThie
BEIIECTBA HA OCHOBE a30TCOAECPXKALIMX OPraHUYECKUX coeauHeHui. Kparkas
XapaKTepUCTHKA B3pbIBUATHIX BemlecTB. Muunuupyromme, OpuU3aHTHBIE U
MeTaTeNIbHbIE B3pbIBUaThie BemiecTBa. (CnocoObl TMOJMYyYEeHHST W TOXKapHas
OMACHOCTh HHUTPOCOEIMHEHUN O€H30Jla W €ro NpPOU3BOJAHBIX, HHUTPOI(UPOB
MHOTOaTOMHBIX CIHAPTOB W IEJUIIOJIO3bl, aMUHOB M WX MNPOU3BOJHBIX. A30T - U
cepocoiepkKaliie OpraHu4ecKue COeAMHEHUs, CIOCOObI TOMYyUYEeHHsI, XUMHYECKHE
CBONCTBA.

IIpakTnyeckoe 3aHsiTue.

XUMHUYECKHE CBOKMCTBA a30TCOAEPKAIIUX OPTAaHUYECKUX COCTUHEHUN.

CamocrosiTeibHAsg padoTra. XapaKTepUCTUKA M TOXKapHash OMacHOCTh
B3PBIBUATHIX BEIECTB U a30TCOACPKAIINX yA0OPCHHIA.

PexoMenayemasi iureparypa:

ocuHoBHas [1,2];

nonojHuTe bHAs [1,2].

TEMA 2.6. lTo1umepsbl U IOJIUMEPHbIE MAaTePHUAJIbI.

Jleknusi. OOmme CcBeACHUS O BBICOKOMOJICKYJSIPHBIX —COEIUHEHMSIX.
BricokomoliekyIsipHble COEIMHEHUSI U UX POJIb B IPUPOJie U TexHuke. OCHOBHBIE
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noustuss xumun BMC. Kraccudukauus wu HomeHknatypa. OcoOeHHOCTH
(U3UYECKOTO COCTOSHUSI TOJMMEPOB, MEXaHUYECKHE CBOMCTBa. JlecTpykius
noauMepoB. B3anMOCBA3b CTpPOEHHS MOJUMEPOB C HUX TEPMOCTOMKOCTBIO H
TOPIOYECTHIO.

[TonuMepbl W MOTUMEpPHBIE MaTepHayibl, HUX TMOJY4YEHUE U CBOICTBA.
[TonuMepsl, OJUrOMepbl U UX CHUHTE3. PEaKUHUHM MOJIUMEPHU3AIMU U PEAKIUU
MOJIMKOHJICHCAIINA. XHWMHYECKHE TMpeBpamieHus mnoiuMepoB. OcoOeHHOCTH
peakuuii noaumMepoB. CHI>)KEHUE TOPIOYECTH MOJIUMEPOB.

[TonuMepHble MaTepHanbl: KaydyyKH, IJIaCTMACChl, XHUMHYECKHE BOJIOKHA,
JAKOKPAaCOYHbIE MOKPbITUS. [[puMeHEeHHEe NMONIMMEPOB, UX MOXKAPHAs OMACHOCTb.
OcoOeHHOCTH TOpEeHHUsl MOJMMEpPHBIX MarepuanoB. [lodyueHue orHe3alUTHBIX
MOJIMMEPHBIX MATEPHUAIIOB.

IIpakTHyeckoe 3aHATHE.

Bricokomouiekyisipabpie Opranudeckue coeauHenus. [lonmuMepusanoHHbIC
Y TIOJIMKOH/ICHCAIIMOHHBIE CTIIOCOOBI MOJyYEHUS MOJIUMEPOB.

CamocrositesibHass  padora. [lomuMepHble  Marepuanbl:  KaydyKH,
MJIACTMACChl, XMMHUYECKHE BOJIOKHA, JaKOKpacouHble MNOKphITHS. [IpumeHeHue
MOJMMEPOB, MX TOXKapHasi omacHOCTh. OCOOEHHOCTH TOPEHHUS MOJIUMEPHBIX
MatepuasioB.  [lodyueHne  OrHE3alMTHBIX  TMOJMMEPHBIX  MAaTEpUAJIOB.
XapakTepucTHKa OTHE3AITUTHBIX MOKPBITHA.

PexoMmenayemasi iureparypa:

ocHoBHas [1,2];

gornonHuTenbHas [1,2].

5. Meroanueckue peKOMEHAAUM 110 OPraHU3AUMN U3YYECHUS
TUCHUILTHHBI « XHUMH»

[Ipu peanuzanuu MpPOTpaMMBl TUCIUIIIMHBI HCTIOJB3YETCS TaKUe BHUIBI
3aHITHI: JICKITUS, IPAKTHICCKHE U 1a00paTOpPHBIC 3aHATHA.

JlekMsA: COCTaBIIAET OCHOBY TEOPETUUECKOTO OOYUEHHUS U JOJDKHA J1aBaTh
CHUCTEMATU3UPOBAHHBIC OCHOBBI HAyYHBIX 3HAHUN MO AWCIUIUIMHE, PACKPHIBATH
COCTOSIHUE U TIEPCIEKTHBBI PA3BUTHS COOTBETCTBYIOIICH 00JIaCTH HAyKU W
TEXHUKH, KOHIICHTPUPOBATh BHUMAHWE OOYYAIONMIMXCS Ha HAMOOJEe CIOXKHBIX H
y3JI0BBIX BOIPOCAX, CTUMYJIUPOBATH UX aKTUBHYIO MO3HABATEIBHYIO JACSITEIBHOCTD
U CIIOCOOCTBOBATH (DOPMUPOBAHUIO TBOPUYECKOTO MBITIICHUS.

IIpakTuyeckne 3aHATUS TTPOBOJUTCS B IEISAX: BBIPAOOTKH MPAKTHYECCKUX
yMEHUW W TPUOOPETEHUS HAaBBIKOB, 3aKPEIJICHUS MPOWIEHHOTO Marepuana Iio
COOTBETCTBYIOIIMI TEME AWCIUIUIMHBL. [JIaBHBIM COJEp)KaHUEM 3TOTO BHIIA
y4eOHBIX 3aHATHN SBISIETCS paboTa KaxJaoro OOydYaromierocsi Mo OBJIAJICHUIO
MPAKTHYCCKUMH YMEHUSMH M HaBBIKAMH MPO(ECCHOHAIBHON JCSITEIBHOCTH ITyTeM
pelIeHus] CHUTYyaTHBHBIX 3aJa4, OOOOIICHUE, CHUCTEMaTH3alus, YriayOJcHueE,
3aKpEIUICHHE TEOPETHYECCKUX 3HAHWKM 1O KOHKPETHBIM TeMaM ydeOHOTOo Kypca
«Xumusy; popMUpoBaHUE YMEHUH MPUMEHSATH MOJyYCHHBIC 3HAHUS Ha MPaKTHKE,
peanv3anulo €IMHCTBA MWHTEJUIEKTYaJbHOM M MPAKTUYECKOW JEATEIbHOCTH,
BBIPA0OTKAa TIPH PEIICHUW TIOCTABJIICHHBIX 3aJa4 MPO(PECCHOHAIBHO 3HAYUMBIX
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KAueCTB:  CAMOCTOSATEIBHOCTb,  OTBETCTBEHHOCTh,  TOYHOCTb, TBOpPYECKAas
WHUIINATUBA.

OOpazoBaTeNbHBIMU ~ 33JauaMd  MPAKTHUYECKOTO  3aHATUSA  SBIISIOTCS:
rIIy0OKOe H3y4deHHe JIEKIMOHHOTO MaTrepHaia, H3y4eHHE METOJO0B pPaldoThl ¢
y4eOHON  JUTEepaTypoi, TOJyYEHHUE  TEPCOHATBHBIX  KOHCYJIbTAlUHA Y
NPENoJaBaTelis; pEIIEHHEe CHeKTpa MPAaKTHYECKUX 3aJad, B TOM YHCIIE
npodecCHOHANBHBIX  (aHAM3  MPOU3BOACTBEHHBIX  CUTyallMid,  pEIlICHHE
CUTYallMOHHBIX 3aJa4, ¥ T. I.); BBIIIOJIHEHUE BBIUMCICHUM, pacdeToB; paboTa ¢
HOPMAaTUBHBIMHU JOKYMEHTAMH, UHCTPYKTUBHBIMH MaT€pUAIAMH, CIIPABOYHUKAMU;
MaKCUMaJbHOE MpUOTMKEHUE OOYyYalolUXCcsi K  BBIIOJHEHHIO  OyaylIux
GyHKIMOHAJIBHBIX 00s3aHHOCTEN, oOecrieueHre (HOPMUPOBAHUS MPAKTUUECKHUX
HAaBBIKOB U YMEHHUI.

Jlabopatopublie 3aHsaTHs. llenpio abopaToOpHOTO 3aHATHS  SIBJISETCS
YCBOEHHUE TEOPETUUYECKUX OCHOB JUCLMILIMHBI U MOJYyYEHHE MPAKTUYECKUX HABBIKOB
UCCIICZIOBaHUSI TyTEM I[IOCTAHOBKH, IMPOBEJIEHUS, OOpadOTKH U MPEACTaBICHUS
pE3YyIbTATOB SKCIEPUMEHTA HA OCHOBE MPAKTUYECKOIO HCIOJB30BAHUS PA3IMYHbBIX
METOOB (HaOJIIOJIEHUs,, U3MEPEHUsS, CPABHEHUS W JAp.), MPUOOPETEHHS] HABBIKOB
OIIbITa TBOPYECKOM JIEATETLHOCTH.

Koncyabranun. KoHcynbTanuum mpoBOIATCS NpEnofaBaTeieM, BeIyIIHM
3aHATUA B YU€OHOM IpyIINe U HOCAT IPYMHIIOBOM XapakTep.

CamocrosiTesibHasi padoTa o0y4alomUXcsl HampaBlieHa Ha yriayOJieHue u
3aKpeIUICHUE 3HAHWM, MOJYYSHHBIX Ha JICKIUSIX U JIPYTUX 3aHSATHUSAX, BHIPAOOTKY
HABBIKOB CAMOCTOSITEILHOTO aKTUBHOTO MPHUOOPETEHHS] HOBBIX, JOMOTHUTEIBHBIX
3HAHWM, TOATOTOBKY K MPEACTOAIIMM Yy4YE€OHBIM 3aHSATHSIM M IMPOMEKYTOUHOU
aTTeCTallHH.

6. OnleHOYHBIE Cpe/ICTBA /JIsl MPOBEAeHHUs TEKYIEero KOHTPOJIs
yYCIIeBA€MOCTH M NPOMEKYTOYHBIX ATTECTALUN 00y4arOUXCS 10
AUCHUIIMHE «XHMHUSD)

Texkymuii KOHTpOJIb YCIIEBAEMOCTH OOECIEYMBAET OLICHMBAaHUE XO0Ja
OCBOEHUS JHCUMIUIMHBI, TPOBOAUTCA B COOTBETCTBHM C  COJEPKAHUEM
JUCUUIUIMHBI 110 BUIaM 3aHATHIA B (hopMe onpoca, pelieHus 3a/1a4, TECTUPOBAHMS,
3aIMTHI OTYETOB MO J1a0OPATOPHBIM paboTaMm.

[IpomexyTouHas arTecTalnys 0OECIIEYUBAET OLIEHMBAHUE MPOMEKYTOUHBIX
Y OKOHYATENIbHBIX PE3yJbTaTOB OOYy4YEeHMs M0 AUCLUHUIUIMHE, TPOBOAUTCA B Qopme
3a4era, DK3aMeHa.

6.1. IIpumepHbIE OLIEHOYHBIE MATEPHUAJIBI TEKYIIET0 KOHTPOJIA

Tunosbie BONPOCHI 1JI1 ONPOca:
1. IlpuBeanTe nepBoHaYaIbHYIO (DOPMYIMPOBKY MEPUOIUYECKOTrO 3aKoHa /.
H. Menneneesna.
2. Jlaiite coBpeMeHHYIO (HOPMYIUPOBKY nepuoauyeckoro 3akona /[ W.
Menpeieena.
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3. Uto Ha3bIBaeTCA MEPUOJIOM, TPYNION MEPUOIUYECKON CUCTEMBI?

4. Kakue 37€MEHThl BXOJAT B COCTAB IIABHBIX MOArPYNI MEPUOIHYECKOU
CUCTEMBI?

5. Kakue siaeMeHTHI BXOJAT B COCTaB MOOOYHBIX MOATPYII MEPUOTUIESCKON
CUCTEMBI?

6. [lepeuriciiiTe OCHOBHBIE YACTHUIIbI, COCTABIISIIOLIUE ATOM.

7. UTO npeacTaBIisitoT COO0M U30TOMBI?

8. 3HaueHue TIaBHOrO KBAaHTOBOIro yucia paBHO 3. Kakue 3HaueHus MOTYT B
TOM Cclly4ae NpUHUMATh MOO0YHOE (OpOMUTabHOE) M MArHUTHOE KBAHTOBBIE
yucna?

9. U3 mnepeuucrneHHBIX HIXKE XapaKTEPUCTUK aTOMOB MEPUOIUYECKU
U3MEHSIETCS  a) 3apsAll sapa aroMa; 0) OTHOCHUTENIbHAs aTOMHAsi Macca; B) YUCIIO
HPHEPreTUYECKUX YPOBHEM B aToMe; TI) UHUCIO JJIEKTPOHOB Ha BHEIIHEM
HYHEPreTUYECKOM ypoBHE. BbiOepuTe BepHbIil OTBET (OTBETHI).

10. Kakue mepuwoabl He cojepkat p-, d- wm f- snementroB? Ecth nn
NIEPHO/IbI, HE COACPIKAIIUE S- DIIEMEHTOB?

Tunoswble 3a1aHuA 1JISl TECTHPOBAHUS:
N3oMepom neHTana sBIsIeTCS
1. Tlenren.
2. Ilentum.
3. IukioneHTaH.
4. 2-metunOyTaH.
['omomorom nponana siBISETCS:
1. Meran.
2. byranuen.
3. Ipomes.
4. T{ukyionpomnaH.
Hawnbonee xapakTepHbIMU JJIs1 JIKAHOB SIBJISIFOTCSL PEAKIIUU:
1. Tlpucoegunenwus.
2. 3amMerieHus.
3. TMomamepuzanmm.
4. OTuierieHusl.
AJKEHBI TIOJTyYar0TCs U3 TAJIOTCHAIKAHOB TIPH JIEWCTBUM HA TaJIOT€HAIKAHBI
1. BoaHoro pacTBopa 1IeI04Hu.
2. CniupToBOTO pacTBOpa IIEIOYH.
3. Pa3baBneHHOW cepHOI KUCTOTHI.
4. KOHIIEHTpUPOBAHHOUN CEPHOM KHUCIOTHI.
[Tpucoenuuenye raroreHoBOAOPOAOB K aTKeHaM IMIPOUCXOIUT MO PaBUITy:
1. Kyueposa.
2. bytneposa.
3. MapkoBHHKOBA.
4. Bropua.

TunoBblie 3a1aun:
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1.  Bsruucauts mnotHocts napos CsHe npu Temneparype 38°C u naBnenuu
0,1 MITa.

2. Kakas xonmnentparus napoB Oenzona CsHg oOpazoBanace B momemneHnn
oobemom 300 M3, ecnmu mpu Temmeparype 30°C m maBnenum 750 MM pT.CT.
UCIIAPWIOCh 8 KT )KUJKOCTU?

3. Kakas macca raza npomana CsH7 cogepxxutcs B anmapare oobemMoM 20 M
npu temneparype —6°C u gasnenun 0,7 MITA ?

4. B nomemmenun oovemoMm 450 m° ucmapunock 15 kr cepoyriepona CS,.
Kakass KOHIEHTpauus NapoB oOpasoBagack npu 3toM? Temmeparypa 19°C,
nasienue 115 klla.

5. Cxombko kr mnpomanosa  CzH7OH cropeno, eciu B pesynbTare
obpasosanock 40 m® azora? Temneparypa 22°C, nasnenue 110 kIla.

6. Kakoit 00beM BO3yxa HEOOXO UM JIS TTOJTHOTO cropadus 30 Kr yKCyCHOM
kucnotel CH;COOH npu remneparype 15°C u napnennu 1,2 atm?

7. Kakas wmacca tomyona CgHsCHsz cropena, ecnmu Ha ropeHue ObLIO
sarpadeno 30 M°Boszayxa pu temmnepatype 11°C u nanennu 730 mm pr.cT.?

8. Cropeno 30 m® mapos ¢opmanbaeruga HCOH. Ckonbko Kr mapos
BOIbI 0OpazoBasock mpu 3tom? Temneparypa 27°C, napnenue 1,1 aTm.

9. Ha cropanue metanona CH3OH 65110 3atpageno 120 m3 Bo3ayxa. CKOJIBKO
KT YIJIEKHCIIOTO rasa obpasosanochk npu ropeaun? Temneparypa 10°C, nasnenue
HOPMAaJbHOE.

10. KakoBa Obl1a uCX0o1Hasi KOHIIEHTpalus napoB »teHa CpHs B momemnienuun
oobeMoM 200 M3, ecnm mocne MX MONHOro cropaHus 00pa3oBaNoOCh 3 KI' IapOB
Bozel? Temneparypa 10°C, naBnenue HOpMaIbHOE.

3

dopmMma oT4eTa MO J1a00paTOpPHOIl padore:
Otuert o nabopatopHoi padore No

Ha3Banue paOoThI:
[{enb paboOTHI:
Matepuaiibl 1 000pyAOBaHKE, UCIIOIb3yEMBIE B padoOTeE:
Onucanue o0Opa3IoB UCCIETOBAHUS:
HccnenoBaTensckas 4acThb:
X0/ uccieoBaHus: ONMMCAHUE METOANKHU HCCIIEIOBAHUS.
OO0paboTKa pe3yIbTaToOB:
BriBoawr:

IIpuMepHbBIii NepeYeHb TEOPETUYECKUX BONIPOCOB, BLIHOCUMbIX HA 3a4eT

(1 cemectp)

1. CrexuoMeTpuuecKue 3aKOHbI XUMUHU.

2. OCHOBHBIC TOHSATHUSI XUMHH: OTHOCUTEIbHAS aTOMHAas, MOJICKYJspHas
Macca, MOJIIpHas Macca, MOJib, MOJISIPHBIA 00BEM.

3. OmpeneneHue Ynciia MOJIb UCXOIHBIX BEIIECTB U MPOTYKTOB PEAKIIUU 110
YPaBHEHUIO peakiuu ropeHus. PerieHue 3a1ad Ha ropeHue BEleCTB.
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4. Ormpezenenre MIOTHOCTU Ta3a WIM Mapa NpU 3aJaHHbIX TeMIlepaType u
JTABJICHUU.

5. Pacuer moisspHOTrO 00BEMa ra3za Wiy napa Mnpu 3aJaHHbIX TEMIIEPAType U
JTABJICHUU.

6. Pacuer mnmoTHOCTM ra3a WM mapa TO APyroMy raszy (BOIOPOIY,
KHUCJIOPOAY, BO3AYXY, a30TY).

7. OmpepeneHue Macchl BEIIECTBa, 00beMa Tapa BEIeCTBA P HUCTIAPECHUH
Y KOHIIEHTpAIMH BEIIECTBA B 3aMKHYTOM 00bEME MPHU pa3pyIlCHUH alapaTosB.

8. Kiaccudukanus HeopraHMYecKUX BeHIECTB (OCHOBHBIE  OKCHJIBI,
KHUCIIOTHBIE OKCU/JIbI, KUCIOTHI, TUAPOKCHUIBI, COJIH).

9. H3meHeHHe METaNIMYECKUX U HEMETANTMYECKUX CBOMCTB B Ipylmnax u
nepuojiax.

10. DnekTpoHHbIE mMacmopra 3JeMeHTOB. OrmpeneneHue 4Yucia MPOTOHOB,
AJIIEKTPOHOB, HEHUTPOHOB, KOJIMYECTBA HECHAPEHHBIX D3JIEKTPOHOB, 3HAUYEHUS
[JIABHOTO KBAHTOBOI'O YHUCJIA, YUCJIA SHEPIEeTHUECKUX YPOBHEM.

11. Ilpumepbl BelIECTB € pPA3IUYHBIMA THUIAMU XHMHYECKOW CBA3U
(koBajJieHTHasi TMOJsIpHAs, KOBAJEHTHas HEMNOJIsIpHAs, HOHHAs, MeTaJuIMYecKas,
BOJIOPOJTHASA ).

12. YpaBHEeHUS SIIEPHBIX PEAKIIUH.

13. IIpumepsr: 1) MPOCTBHIX U CIIOKHBIX TOPIOUMX W HETOPIOYUX BEIIECTB; 2)
IPOCTBIX M CJIOKHBIX HETOPIOYMX, HO NPEICTABIIOMIMX MOKAPHYK OIIACHOCTh
BEUIECTB; 3) MPOCTBIX U CIOXKHBIX OTHETYIIAIIMX BEHIECTB; 4) MPOCThIX U
CJIOXHBIX BEILECTB, MPEACTABISAIOIINX OMACHOCTh IPU B3aUMOJACHCTBUU C BOJO;
5) OPOCTBIX U CJIOKHBIX BEIIECCTB — OKUCIIUTEIICH; 6) CUIIbHBIX BOCCTAHOBUTEIEH.

14. BeipaxxeHue ajisi TeIioBOro d(ddexra peakmuu ropeHus mo 1 u 2-my
ciencTBusiM 3akoHa ['ecca. Pacuet TeminoBbix 3QHEKTOB XUMHUYECKUX PEAKIIUMA 110
3akony ['ecca u mo popmyne .M. Menpaeneena.

15. TepmoanHamuyeckue (QYHKIUU COCTOSIHUSL U HMX  Pa3MEPHOCTb.
VYpaBHenue ['nO0ca. DHTaIBNUNHBIN U SHTPONUUHBIA (DAKTOPHI, UX BIUSHUE Ha
MPOTEKaHUE PeaKIUil IPU HU3KUX U BBICOKUX TEMIIepaTypax.

16. Ouenka W3MEHEHHs] DHTPONUU B PA3IUYHBIX Mpoleccax (HUCIapeHwus,
KOHJICHCAIMH, TUIABJICHUS, KPUCTAJUIM3ALMU, BO3TOHKH).

17. TepmoguHamuyeckne (QYHKIUMU COCTOSSHUS M HMX  Pa3MEPHOCTb.
VYpaBuenue ['n60ca. DHTATBMUNWHBIN U SHTPONMUUHBIA (DAKTOPHI, UX BIUSHUE HA
IPOTEKaHUE PEeaKLMi IPU HU3KUX U BBICOKMX TEMIIEpaTypax.

18. Onienka BO3MOKHOCTH M YCJIOBHUH TIPOTEKaHHWS peakiuii  06e3
BBIIIOJIHEHHSI PACYETOB.

19. BeipaxkeHue 1151 CKOPOCTH MPSMOU U 00paTHOW peakinu. Ouzndeckuit
CMBICJI KOHCTAHTbI CKOPOCTH PEAKLUU.

20. 3aBUCUMOCTh  CKOPOCTHM pE€akUuu OT TeMIepaTrypbl, JaBJCHUS,
U3MeHeHHus: o0beMa cucteMbl. PacueTHble 3a1auu.

21. IToHsiTe pa3BETBIECHHBIX U HEPA3BETBICHHBIX LIETTHBIX PEAKIUH.

22. BeipakeHHe JIJIs1 KOHCTAHThl XUMUYECKOTO PAaBHOBECHS.

23. BnusiHue TeMiepaTypbl, JaBJIEHWs, KOHLEHTpAlMud BEUIECTB Ha
paBHOBecHe B xuMuyeckoi peakuuu (mpunuun Jle-Ilarense).
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24, 3aBUCUMOCTb CKOPOCTM PEaKIMHU OT KOHLEHTPALMU. 3aKOH JAEHCTBUSA
Mmacc.

25. [lpyuniHa  yBENMYEHHS  CKOPOCTHM  PEAKIUH TMpPU  TMOBBIIICHUH
temneparypel. [IpaBuno Bant-I'odhda. VYpaBHenue Appenuyca. DHeprus
aKTHUBALUH.

26. CriocoObI BBIpaKEHUS COCTaBa PaCTBOPOB.

27. Pacuer MONSIpHOM KOHIIGHTpAIMK pacTBopa (MoysipHocTd M).

28. PacueT MaccoBO# 101 BeliecTBa B pacTBope (%-HOW KOHICHTPAIUH ).

29. Bnusinue TemmepaTypsl U JgaBieHHs (3akoH ['eHpu) Ha pacTBOPUMOCTD
ra3oB B KUIKOCTSX.

30. TemmepaTypa KUMEHHUS W 3aMep3aHUsl PaCTBOPOB (CPaBHUTH C YHUCTHIM
pactBoputeneM). Ousnueckuii CMBICT KPUOCKOMHYECKONH U 30YITHOCKOMNYECKOM
KOHCTaHT.

31. Ucnapenue. [laBineHne HACBHIIICHHOTO Tapa TNpU  Pa3IAIHBIX
TEeMIlepaTypax U Mpu Temneparype KuneHus. OneHka MoKapHOM OMacHOCTU MpHU
HAXOXKJCHUU TOPHYMX M JIETKOBOCIUIAMEHSIOIINXCSA KUJIKOCTEH B 3aMKHYTBIX
o0beMax.

32. IlpumMepsl pacTBOPOB 3JIEKTPOIUTOB M HEAIEKTpoauToB. CTymneHuaTas
JUCCOLIMAIMSI MHOTOOCHOBHBIX KHCJIOT U JIBYXKHCIIOTHBIX THIPOKCUIOB B BOJHOM
pacTtBope.

33. Knaccuduxanus 1ucrnepcHbIX CUCTEM M0 arperaTHOMY COCTOSTHUIO.

34. IlpuunHBI yCTOMYUBOCTH IUCIIEPCHBIX cUCTeM. Pa3pyIienne Komionios.

35. CopOIMOHHBIE TPOLIECCHI.

36. [loHATHE OKHUCIUTENS, BOCCTAHOBUTENS, IMPOILIECCOB OKHCICHUS W
BOCCTaHOBJICHHSI.

IIprMepHBIH NepeYeHb TEOPEeTHYECKUX BOINIPOCOB, BLIHOCMMBIX HA IK3aMeH

(2 cemecTp)

1. Tlpumepsr HauOosee pacrpoCTpaHEHHbBIX OKHCIIUTENEN u
BOCCTAaHOBUTEJIEH.

2. CocraBneHue peakiuii OKUCIECHUS — BOCCTAHOBIICHUSI.

3. Pacuer a5eKTpOoaHBIX TOTEHIINAIIOB, 3.]1.C. TAIbBAHUYECKUX 2JIEMEHTOB.

4. Knaccudukaius raTbBaHUYECKUX AJIEMEHTOB.

5. Kopposus, xkmaccudukammsi KOPPO3UOHHBIX TMPOIECCOB, CIOCOOBI
3aIUTHI OT KOPPO3HUH.

6. YpaBHEHHUE peaklU TOPEHUS OPraHUYECKUX COSTUHECHUM.

1. HomenknaTtypa yrieBoaopoaoB.

8. ['mbpunuzanus. Pacyer curmMa u MNH-CBA3EH B OPraHUYECKHUX
coequHeHusax. Hampumep, onpeneauTs 4uCao G- U T-CBSI3EH B 2-METUJITICHTAHE; 2-
METWINEHTEHE- | ; HIEHTUHE.

Q. Oo6mue GpopMyIIbl KJTAaCCOB OPraHUYECKUX COSTUHEHUH.

10. MW3omepus (yriepoaHOW IIeMH, TMOJIOKEHUS KpAaTHBIX CBSI3ed U
(GYHKIIMOHATBHBIX TPYMI, IPOCTPAHCTBEHHAS (IIMC- U TPAHC-), MEKKJIACCOBas).
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11. Knaccudukarus OpraHUYECKUX peakiui (3amernieHue,
NPUCOEANHEHNE, OKHUCIIEHWE W T.1.). Peakium, XapakTepHble il pa3IHYHbIX
KJIACCOB COECIMHEHU.

12. Tomonormueckuil psig ankaHoB. CTpoeHHE, OCHOBHBIE PEAKIHHU U
criocoOb! momyuyeHus. Peakmus Bropia.

13. Tomonormueckuii psig ankeHoB. CTpoeHHE, OCHOBHBIE PEaKIUU U
cocoOb! moxyyenwus. [IpaBuno MapkoBHUKOBA.

14. T'omonorumyeckuid psig ankuHoB. CTpoeHUE, OCHOBHBIE DPEAKIUU U
CIIOCOOBI MOTYUYEHUSI.

15. I[lomyyeHue aneTHiIeHa U3 AJIKAaHOB, U3 AIKEHOB, U3 KapOu1a KaJbIIUs.

16. T'omonoruyeckuid psn ankaaueHoB. CTpoeHUE, OCHOBHBIE PEAKIIMHU U
CIIOCOOBI MOTYUYEHUS.

17. Tomonoruueckuid psig apeHoB. CTpoeHHE, OCHOBHBIE PEAKIUU U
CIIOCOOBI MOTYYEHUS.

18. Apomarm3anus (KaTaauTHdecKas JeTHAPOITUKIN3AINS) aTKaHOB.

19. CgoiicTBa U MOMYyYCHUE TATOTCHYTICBOIOPOIOB. XITaI0OHBI.

20. TlomyueHue TraJOT€HYTJIEBOJAOPOIAOB W3 AQJIKAHOB, M3 AalKEHOB, W3
CIIUPTOB.

21. Peakuuu rajoreHyrJeBOJOPOAOB B BOJAHOM U CIIMPTOBOM PacTBOPE
KOH.

22.  OCHOBHBIE KJIACChI KHCIIOPOJCOIepKAIIMNX coennHeHnuid. X crnocoOb
MOJTyYESHUSI.

23.  Oxwucnenue cnuptoB. Paznuurie B peakiusX OKUCICHUS allbJIETUIOB U
KETOHOB.

24. Bwicume kupHbie KuchaoThl. Mpbuta. Kupel. Ilomydenne stmx
COCIMHEHUM.

25. Tlomyuenue v THAPOIIN3 CIOKHBIX IPHUPOB.

26. CmocoObl TOJydeHHs MOJMMEPOB IO PEaKIUsM IMOJUMEPH3aUuN |
MOJIMKOHICHCANNH. J{eCTpyKIHs MOJIMMEpPOB.

27. TlomumepHble  MaTepHWalbl:  KaydyKH, XHMHYECKHE  BOJIOKHA,
miacTMacchl. [IpuMepsl X MoTydeHus.

28.  OcoOeHHOCTH TOPEHUS OPTaHUYECKUX COCTUHEHHIA.

29. Krnaccudukaiusi OpraHn4ecKOro TOIIINBA.

30. IlepepaboTka TBEpIOTO TOIUIMBA (HA IPUMEPE YIIIA).

31. Ilepepabotka HedTH.

32. IlepepaboTka ra3oBOro TOILIHBA.

33. BspeiBuaThie BelieCTBA Ha OCHOBE OPTraHUYECKUX a30TCOICPIKAIIUX
COCIMHEHUM.

6.2 Ilkana oueHuBaHHMsA Ppe3yJbTATOB IPOMEXKYTOYHOH aTTeCTAllUM M
KPUTEPHH BHICTABJICHHS OLICHOK.

Ha 3adere ucmonb3yercs TpaauiinoHHas CHCTEMa KOHTPOJIS U OIICHKH
yCIIEBaEMOCTH 00YUaOIINXCS.

23



Kputepun BbICTaBIEHUS OLEHOK MO JBYXOaIbHOM C
«HE3aYTEHO» MPEICTaBJICHBI B TaOUIlE 3

HCTEMEC «3a4TCHO»,

Tabmumna 3
dopma [Tokazarenu
Kpurepun BpiCTaBIEHUS OLEHOK IIxana oneHUBaHUS
KOHTPOJIA OILICHUBAHUS
3a4éT MPaBUWIBHOCTb | 3aCILy’KUBAET 00yJaronuiics, 3a4TCHO
M IIOJHOTA MPAKTUYECKH MOJHOCThIO OCBOMBIINI
OTBETa 3HaHUSA, YMEHHs, KOMIETCHIIMU U
TEOPETHYCCKUN MaTepuall, y4deOHbIC
3aJlaHHs HE OLICHCHBI MaKCHMaJIbHBIM
YyucJioM  OaJyIoB, B OCHOBHOM
c(hopMHUPOBAJI TPAKTHYECKHUE HABBIKU.
3acIy’)KMBaeT  OOydJaroIIMiics, He HE 3a4TEHO

OCBOMBIINN 3HaHUS, yMEHHUS,
KOMIICTEHIIMM U TCOPETHYECKUI
Marepuai, ydeOHbIe 3aJaHus He
BBITIOJTHUJI, TIPAKTUYECKUE HABBIKU HE
chopMupOBaHbI

Ha sx3amene ucnomnp3yeTcst TpaAulinOHHAasi CUCTEMAa KOHTPOJISI U OILICHKU
YCIEBAEMOCTH O0YHAIOIINXCS

KpUTEpHUH BBICTABJICHHSI OIICHOK 10 YeThIPeX0auIbHOM CHCTEME «OTIMYHOY,
«XOPOIIIOY, KYAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY MPEACTABICHBI B

tabmnuie 4.
Tabmuma 4
dopma ITokazarenu
Kpurepun BeicTaBieHUs OLIEHOK [IIxana oueHuBaHuA
KOHTPOJISI OIICHUBAHUS
9K3aMeH MPaBUJIBHOCTh | OLIEHKY «OTJHMYHO» 3acCiIyXuBaeT | BricOkUMil ypoBEHb «5»
Y MOJTHOTA 00yyJaromuics, OCBOMBIIHNI 3HAHUS, (oTMYHO)
OTBETa YMEHU, KOMIIETEHIINHT u
TEOpEeTUYEeCKHil  Mmarepuan  0Oe3
npoOesioB;  BHINOJHUBIIMKA  BCe
3aJaHus, MPETyCMOTPEHHBIE
y4eOHBIM IIJJAHOM Ha  BBICOKOM
KaueCTBEHHOM YPOBHE;
MPaKTUYECKHE HABBIKU

MpOoPECCHOHAIBHOTO  MPUMEHEHHS
OCBOCHHBIX 3HaHUU CHOPMUPOBAHBI.

OIICHKY  «XOPOII0»  3aCITy)KUBaeT
oOyuJatomuiics, MIPaKTHYECKU
IIOJIHOCTBIO  OCBOUBIINM  3HAHHUS,
YMEHHSI, KOMIICTCHIIUU U
TEOPETUYCCKUI MaTepHall, yucOHbIe
3a1aHus HE OIICHCHBI
MaKCUMAaJIbHBIM 4YHCJIOM OaJlJIoB, B
OCHOBHOM copmupoBai
MIPAKTUICCKIE HABBIKH.

Cpennuii ypoBeHb «4»
(xoporto)

OLICHKY «YAOBJICTBOPUTEC/IHHO»

IToporosslii ypOBEHb
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3aCITy)KUBaeT oOyuJaroIuics, «3»

YaCTUYHO ¢ MpoOeraMu OCBOMBIIMK | (YIOBJICTBOPHUTEILHO)
3HAHUS, YMCHHUsS, KOMIICTCHIIUU M
TEOPETUYECKHI MaTephall, MHOTHE
yueOHble  3amaHus  aub0  HE
BBIIIOJHMJI, JIMOO OHH  OILIEHEHBI
YHCIIOM 0ajuIoB OMM3KUM K

MUHHUMAJIbHOMY, HEKOTOpbIE

MPAKTUYECKUE HaBBIKH HE

c(hopMUPOBaHBI.

OLIEHKY «HEYIOBJIIETBOPUTEIBHO MuHUMAIIbHBIN
3acioy’KMBaeT  oOydwaromuiics, He YPOBEHb «2»
OCBOUBIIINHI 3HaHUA, yMeHus, | (HeyAOBJIETBOPUTEIHHO)

KOMIIETEHIIMM ¥ TEOPETHUYECKHH
MaTepuain, Yy4yeOHble 3aJaHus He
BBINOJIHWII, MPAKTUYECKUE HaBBIKU
HEe chOpMUPOBAHBI.

7. PecypcHoe o0ecnieueHre IQUCHUNINHBI « XUMHSD)
7.1. JIuiieH3UOHHOE ¥ CBOOOTHO PAaclpoCTPaHsieMoe MPOrpaMMHoOe
o0ecrneyeHue, B TOM YHUCJIe 0T€4eCTBEHHOT 0 MPOM3BO/ACTBA

- Ilepeuenr  JUIEH3MOHHOTO W  CBOOOAHO  PACHPOCTPAHSIEMOTO
MPOrpaMMHOTO 0OECIeYeHusl, B TOM YMCJIe OT€YECTBEHHOTO TPOU3BOICTBA!

- Astra Linux Common Edition pemn3 Open [I[10-25B-603] -
OmnepanonHas cuctema o6Omiero HaszHaueHus "Astra Linux Common Edition"
[Kommepueckast (Full Package Product). Homep B Equnom peectpe poccuiickux
IPOrPaMM JIJIS DJICKTPOHHBIX BBIYMCIUTEIIHHBIX MAIIMH U 0a3 TaHHbIX - 4433]

- Supexc bpaysep nns opranmsanmii (OecratHbil ¢yHkunonan) [I1O-
C52-373] - Bpaysep mo3BosiseT o0marbes ¢ ['0JI0OCOBBIM TMOMOITHUKOM AJIMCOH,
bunbTpyeT pekiiaMy, 3aluinaeT JuuHbie gaHHbe. [becruiarnas. Homep B Enqunom
pEeecTpe POCCUICKUX MTPOTPaMM JJI SJIEKTPOHHBIX BHIYUCIUTEIHHBIX MAIIUH U 0a3
JTaHHBIX - 3722]

- MoitOduc O6pazoBanue [I10-41B-124] - TloaHblii  KOMILIEKT
PETaKTOPOB TEKCTOBBIX JOKYMEHTOB W DJEKTPOHHBIX TaONWI, a TakKkKe
WHCTPYMEHTAapUi g pa-00Thl ¢ rpadudeckuMu Tpe3eHTanusMu [CBOOOIHO
pacnpoctpansiemoe. Homep B EauHOM peectpe pPOCCHHUCKHX NPOrpamMm I
SJIEKTPOHHBIX BBIYMCIIUTEIBHBIX Ma-IHH U 0a3 JaHHBIX - 4557

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — ITaker oducubix npunoxkenuit [Kommepueckas (Volume
Licensing)]; [10-D86-664;

- Adobe Acrobat Reader DC — IputoskeHue aasi CO3IaHUSI U MPOCMOTPA
ANEKTPOHHBIX yonukanuil B opmare PDF [becrnatnas]; [10-F63-948;

- 7-Zip — daiinoserit apxuBarop [becmiarhas]; [10-F33-948;
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- Apache OpenOffice — ITaker obucHbix npuioxenuit [Otkpeitas]; I10-
EB7-115;

- LibreOffice — ITaker oducHbix npunoxxenwnii [Otkpeitas]; [10-CBB-979;

- AmpT OOpazoBanne 8 — CHCTEMHOE MPOTPAaMMHOE OOCCIICUCHHE.
Omneparnonnas cucrema. [Otkpsoitas|; [10-534-102.

- Expert Pro — IIporpamma juiss KOTHYECTBEHHOTO aHAIM3a W300paKCHUM
[Kommepueckas (OEM)]; 110-834-617

- Fenix2+ — OueHka pHCKOB IMOKapHOW O€30MaCHOCTH B 3JaHHUAX
COOPY)KECHUSX M CTPOCHHUSIX Pa3IUYHBIX KJIACCOB (YHKIMOHATHHOW MOKAPHOMN

onacHocTH coryacHo [Ipunoxenus k npukazy MUYC Poccun ot 30.06.09 r. No 382
[Kommepueckas (OEM)]; 110-38C-720

7.2. IlpodeccuonaibHbIe 0a3bl JaHHBIX H HHPOPMALIMOHHBIE CIIPABOYHbIE
CUCTEMBI

NudopmarimonHas cripaBodHas CUCTEMA.

- CepBep opraHoB rocygapctBeHHoOW Biactu Poccuiickoit ®depepanun
http://poccust.pd/ (cBoOOIHBIN JOCTYM);

[IpodeccronanbHbie 0a3bl TaHHBIX:

- Tloptan oTkpbITEIX AaHHBIX Poccuiickoit @enepannu https://data.gov.ru/

(cBOOOIHBIN JOCTYM);
- @enepanbubiii moprtan «Poccuiickoe obpazoBanme» http://www.edu.ru

(cBOOOIHBIN JOCTYM);

- Cucrema o¢uUMaTbHOrO  OMYOJIMKOBAHUS  TMPABOBBIX  AKTOB B
aJIeKTpoHHOM Buje http://publication.pravo.gov.ru/ (cBoOoHbBINH JOCTY);

- CmpaBounas mnpasoBasg cucrteMa «Koncynbrantllmoc: CryneHm»
[OnexTtpoHHBI pecypc]. — Pexumm gocrtyma:  http://student.consultant.ru/,

CBOOOJTHBIN TOCTYTI

- Hudopmanmonno-npaBoBoi noptan «l'apant» [IJIEKTPOHHBINA pecypc]. —
Pexxum moctyma: http://www.garant.ru/, ceoboaHbIi 10CTYIT

- DIeKTpOHHBIN  (QOHI  TPaBOBOM W  HOPMATHUBHO-TEXHHUYECKOU

nokymenrtaiun «Koncopiimym KOJIEKC» [DnektponHblli pecypc]. — Pexum
noctyma:  http://docs.cntd.ru/, gocTym  TOJBKO  IOCIIE  CaMOCTOSTEIbLHOM

peTUCTpaIH
- DneKTpoHHas oubnmnoreka YHHUBEpPCUTETA http://elib.igps.ru

(aBTOpPU30BAHHBIN 1OCTYII);
- DJIEKTpOHHO-OMOIMOTEeUHAS cucTremMa «9BC IPR BOOKS»
http://www.iprbookshop.ru (aBTopu3oBaHHBIH JOCTYII).

7.3. JIuteparypa
26


http://student.consultant.ru/
http://www.garant.ru/
http://docs.cntd.ru/

OcHoBHAA:

1. 'muaka H.JI. O6mas xumus : yde6Hoe mocobue / H. JI. ['muuka. - m3m.
ctep. - M. : KaoPyc, 2013. - 752 c. - bubnuorp.: c. 725-747 . - And. yka3.: c. 727-
728 : - [Tpenm. yKa3z.: C. 729-747. Pesrcum odocmyna:
http://elib.igps.ru/?&type=card&cid=ALSFR-26¢cc7654-7494-462¢-8f6c-
e6ab8ebfbd68

2. EI'. KopoGeiinukoBa, H.IO. KoxeBHukoBa. ®DPU3NKO-XUMHUYECKHE U
MO’KAPOOTIACHBIE CBOWCTBA OPraHUYECKUX COCIUHEHMI: ydyeOHOe mocoOue 1o
Harp. 20.05.01 IToxxapnas 6e3omacHocth, 20.03.01 TexHochepHas 6e30MacCHOCTD,
40.05.03 Cyneb6nas skcneptusa /CII0.: Cankr-IletepOyprekuit yausepcutet ['TIC
MUYC Poccuun, 2017. — 314 c. [I'pud MUC] Pexum pgocryna:
https://elib.igps.ru/?8&type=document&did=ALSFR-ddc568a7-66b9-44f5-b868-
089d5e0717be&query

JlonmoJiHUTEILHAS

1. Ceumsunckas I'. b. Bompocsl M 3amayu 1Mo OPraHUYECKOW XHMHM:
yuebHoe mnocobue: [rpud MUC]. Y. 1. Knaccudukamus ¥ HOMEHKIATypa
OpraHUYECKUX COCIMHEHUW. YTJIEBOAOPOAbI U HX TMPOU3BOJAHBIC: Yy4eOHOE
nocodbue B 2 4. / mox obm. pen. b. B. I'aBkamtoka. / I'. b. CBuasunckas, M. E.
[xutponoB; MUYC Poccuu. - CII6.: CII6Y T'TIC MUC Poccun, 2020. - 216 c.
Pestcum oocmyna: http://elib.igps.ru/?2&type=card&cid=ALSFR-2680764b-ch52-
4862-a845-5818a928af99& query=CBuzunckas&remote=false

2. Ceumunckas I b. Bompocsl u 3agaud Mo OpraHUYECKON XUMUU:
yueOHoe nocodue: [rpud MUC]. Y. 2. Knaccuduxaiusi, HOMEHKJIaTypa, CBOHCTBA
U TPUMEHEHUE OpPraHUYECKUX COCIMHEHUN c rerepoaroMamu. llommmepsl u
NOJIMMEpHbIE MaTepuaibl: yueOHoe nocoodue / nmox oodu. Pen. 3.H. Unxukosa./ I
b. Ceumsunckas, M. E. llIkurponos; MUC Poccuu. - CII6.: CII6Y I'TIC MUC
Poccun, 2019. - 248 C. Peorcum oocmyna:
http://elib.igps.ru/?28&type=card&cid=ALSFR-7a236908-2c9d-4c6e-b066-
9b72fc44f060&remote=false

3. Ceumsunckas I'. b. JlaGopaTopHblii NpakTUKyM IO OOIIEH XUMUU:
Yuebnoe nocooue. — CIIo6,: CIIOY I'TIC MUC Poccu, 2011. — 112 c. Pexcum
oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-384efc94-5889-4060-
98d6-7e8168e0885a&remote=false

4. KopobGeiinukona E. I'., KoxeBnukoa H. FO. Xumus B onpenencHusx,
TabnuIax, TUMOBKIX 3aAa4dax: yaeoHnoe nocoodue: [rpud MUC]. Y. I; MUC Poccun.
- CII6.: CIley TITIC MUC Poccum, 2019. - 286 c. Pexcum oocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-45cf-9436-
49e14030f4de&remote=false

5. backun 0. TI'., CBumsunckas I'. b. IlpuopurteTHbie HampaBiIeHUS
MICHUXO0JOTO-TICJArOTHYECKUX HUCCJICIOBAHUN B By3zax MUC Poccun.
Cemantuueckuit  auddepeHimar Kak  OCHOBHOM  METOJ  JUAarHOCTHKH:
moHorpadus. - CI16.: CII6Y I'TIC MUC Poccuu, 2020. - 168 c. Pexcum oocmyna:
http://elib.igps.ru/?4&type=card&cid=ALSFR-d5141659-67ea-48a7-8cee-
4f6cbSecabde&query=CBumsunckas&remote=false
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http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-45cf-9436-49e14030f4de&remote=false

7.4, MaTepI/IaJIbHO-TeXHI/I‘IeCKOC o0ecrneueHue AUCHUIIJIMHbBI

Jlns mpoBeAeHUS W OOECTEUYEHHs] 3aHATUN HCIOIB3YIOTCS MOMEIIEHUS,
KOTOpBIE MPEACTABISAIOT CO00I ydeOHbIE ayIUTOPUM JUIsl IPOBENECHHS y4eOHBIX
3aHATUN U TaOOPaTOPHBIX PaboT, MPEAyCMOTPEHHBIX MPOTPaMMON CIIeIUAIUTETa,
OCHAILIEHHbIE O0OpPYJIOBaHMEM M TEXHUYECKUMH CpPEJICTBAMH  OOYYCHHS:
aBTOMAaTU3UpPOBAaHHOE pabouee MECTO WpernojaBareiisi, MapKepHas JOcCKa,
MYJIbTUMEIUUHBIA TPOEKTOP, JITOKYMEHT-Kamepa, JlabopaTopHOe 000pylIOBaHUE,
MOCaJI0YHbIe MECTa 00YYaIOIIUXCS.

[Tomemenust 11 caMOCTOSITENBHOW paOOThl OOYYAIOMIMXCS OCHAIIEHbI
KOMIIBIOTEPHOM TEXHUKON C BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «VHTepHeT» u
obOecrieueHueM JI0CTyIa K AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEIbHON Cpelie
YHHUBEPCUTETA.

ABTOp: KaHAUIAT XMMUYECKUX HAYyK, noueHT CBuasuHckas I'.b.
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